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PREFACE

T he purpose of these volumes is to m ake available to those working 
with the Foram iniferida a system atic sum m ary Lhal includes the descrip
tion and illustration of every validly described foraminiferal genus. 
A lthough we hope that this will be useful to foraminiferal workers at all 
levels, it is not intended as an introductory textbook, hence we have not 
included extensive separate discussions of foraminiferal morphology, 
ecology, life cycles, biostratigraphy, evolution, o r econom ic use. topics 
that are addressed by many excellent curren t publications. T he system
atic arrangem ent of genera is alphabetical within the various subfamily 
o r family categories, and the family group taxa within the suborders are 
arranged in o rder of presum ed evolutionary sequence o r increasing 
complexity. D escriptions are generally focused on test morphology, 
both external and internal, but som e inform ation concerning the living 
organism is sum m arized for the few that are known. G eologic range is 
given to the level of the  geologic series o r epoch, and known geographic 
occurrence and a limited am ount of ecologic information is included. In 
view of the very large num ber of taxa considered, m orphologic descrip
tions are as concise as possible, consistent with the inclusion of the 
available information. M orphologic terms used are defined in the Glossary, 
in which reference also is given to o ther term s proposed by various 
writers. T he  plates of illustrations and the plate explanations are bound 
separately from  the text, for greater convenience in com paring descrip
tions and figures.

M uch of the prim ary taxonom ic literature on the foraminifers is 
widely scattered , in publications of lim ited availability (some in editions 
of only 125 copies), and that of the past two decades has appeared in an 
increasingly wide variety of languages. Yet a quarte r century  has elapsed 
since com pletion of the last com prehensive com pilation of described 
genera. T he purpose of the present volumes is to address this deficiency.
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Foraminiferal Genera 
and Their Classification



In tro d u c tio n

The Foraminiferida, because of their small 
size, great abundance, and readily preserved 
and highly diagnostic shells, are unsurpassed 
as stratigraphic and paleoecologic tools and 
as subjects for statistical analysis. They are 
thus the most widely used fossil organisms for 
biostratigraphy, age-dating and correlation 
of sediments, and paleoenvironmental inter
pretation, both as organisms whose living 
representatives provide ecologic data and as 
mineralized shells that are a geochemical 
record of paleotem peratures. extent of 
glaciation, and other paleogeographic features.

Perhaps some six thousand extant foramini- 
feral species have been described, but a far 
larger number are known only as fossils. Like 
the fossil representatives, however, most liv
ing species are known only or largely on the 
basis of their shells, whereas the cytology, life 
cycles, behavior, and similar features of the 
living organisms are known for probably less 
than fifty species. Thus the suprageneric clas
sification and descriptions of most genera 
and species have been based on characteris
tics of the shell or test, including general 
morphology, developmental changes, inter
nal modifications, apertural structures, wall 
composition, crystal form, lamellar charac
ter. perforations and canaliculi, and ultrastruc
ture. Because of their preeminent utility for 
geology and stratigraphy, much of the system
atic description of these organisms has been 
by paleontologists, and major changes in fora- 
mmiferal classification invariably have resulted 
from new interpretations of their shells, com
monly based on the development of new or 
refined techniques for study.

As information accumulates about a group 
of organisms, new taxa are proposed with

greater detail in their delimitation. Classifica
tion also becomes more detailed and com
plex, both as a means of summarizing and 
ordering this information and for making pre
dictions concerning related taxa. Thus, when 
only a few species were known in the early 
nineteenth century, about two hundred gen
era had been proposed for them, and the 
early classification of d'Orbigny (1826. *2303) 
included five families. Both the number of 
described genera and families had doubled 
by the mid-1800s. and the families were fur
ther subdivided into subfamilies. By the time 
five hundred genera had been proposed. 
Brady's classification (1884, *344) used nearly 
forty suprageneric categories.

Compilations of foraminiferal genera with 
an accompanying systematic classification have 
appeared with regularity during the twenti
eth century. Among these have been the pub
lications bv Chapman, 1902,1*534); Cushman, 
1927 (*742), 1933 (*767), 1940 (*787), 1948 
(*801); Galloway, 1933. (*1205); Glaessner. 
1945 (*1250); Haynes, 1981 (*1437);Loeblich 
and Tappan, 1964 (*1910); Neagu, 1979 (*2237); 
Pokomy. 1954 (*2443), 1958 (*2447); Rauzer- 
Chemousova and Fursenko, 1959 (*2531); and 
Sigal, in Piveteau, 1952 (*2413). Although 
numerous other publications in recent years 
have emphasized planktonic genera and their 
classification, agglutinated taxa, or other 
selected groups from limited geographic regions 
or geologic periods, the most recent compila
tion of all described genera was that of Loeblich 
and Tappan. 1964 (*1910).

The Treatise on Invertebrate Paleontology 
(Loeblich and Tappan, 1964, *1910) reflected 
the state of the art of over two decades past, 
after over twenty-four hundred genera had



been proposed. Loeblich and Tappan recog
nized 244 suprageneric categories and 1.192 
foram iniferal genera, with 1.267 o ther 
described genera regarded as synonyms. For 
3,(XX) genera that had been described by 1981. 
Saidova’s classification (1981. *26%) had 517 
suprageneric taxa for Cenozoic foraminifers.

During the two decades following publica
tion of the Treatise, additional foraminiferal 
genera and suprageneric categories have been 
described, and the absence of an up-to-date 
compilation, together with the relative inac
cessibility of much of the primary literature, 
has hindered progress. A single foraminiferal 
species currently may be referred to by three 
or four different generic names by different 
workers, and as many as three genera inad
vertently have been proposed for the same 
type species. These problems complicate com
munication between specialists and the trans
fer and utilization of scientific knowledge. 
On the other hand, some taxonomic revisions 
have allowed subdivision of formerly too inclu
sive taxa. thereby greatly enhancing their strati
graphic utility, while also better reflecting 
phylogenetic relationships. More realistic geo
logic ranges also are necessary prerequisites 
for discussions of modes or rates of evolution 
or the timing and pervasiveness of extinction 
of these abundant organisms.

Furthermore, ultrastructural studies of the 
wall and detailed morphologic revisions made 
with the aid of transmission microscopy of 
carbon replicas and scanning electron micros
copy have changed the importance assigned 
to various morphologic and structural char
acteristics and have shown that some taxa 
previously placed in synonymy should be re
garded as distinct. Increased scientific activ
ity in previously neglected regions, geologic 
periods (Cambrian. Triassic). and facies (coastal 
marshes, the deep sea) has also resulted in 
the description of new taxa.

Biological classification requires the con
sideration of available information concern
ing every aspect of the organism. For the 
Foraminiferida, this includes the nature of 
the test, its composition and ultrastructure.

including presence or absence of pores, 
canaliculi. or alveoles, form and number of 
openings and position of the aperture, and 
presence and nature or absence of subepider- 
mal partitions, exoskeletal beams and rafters, 
endoskeletal pillars, toothplates, and entoso- 
lenian tubes, as well as the mode of chamber 
addition, and such information as is available 
concerning the living organism and its life 
history.

In foraminiferal classification, we regard 
as most important in denoting relationships 
the genetically controlled test composition, 
mineralogy, ultrastructure, and method of test 
formation: hence these characteristics delimit 
the suborders. The unilocular, bilocular, or 
multilocular character of the test, presence 
or absence of wall perforations, canaliculi. 
alveoli or canal systems, and major apertural 
features rank next in importance and sepa
rate superfamilies. The free or attached nature 
of the foraminifer. mode of chamber addi
tion. simple or undivided chamber interior, 
and apertural modifications separate fami
lies. Subfamilies are also recognized in some 
but not all families. Wall composition and 
ultrastructural modifications appear more fun
damental than number and arrangement of 
chambers, both of which may change during 
ontogeny; hence evolutionary relationships 
appear to be best indicated by such a hierar
chical classification. Although individual spe
cies are not discussed in this book, even surface 
ornamentation may show phyletic importance 
at the species level.

Foraminifers are protozoans that generally 
construct a lest by incremental additions, com
monly a separate chamber each time, and 
each new chamber covering a preceding 
aperture to allow cytoplasmic continuity 
through the test and contact with the exter
nal environment. The limited number of ways 
in which this can be done are repeated many 
times by unrelated genera in different geo
logic periods. Thus uniserial, biserial, or tri- 
serial arrangements of chambers, planispiral, 
trochospiral. or streptospiral coiling, discrete 
or enveloping chambers, and all combina-



(ions of these are repeated, although differ
ences appear in the wall composition and 
structure and various internal and external 
morphologic details.

All foraminiferal generic and suprageneric 
categories proposed to date are discussed 
herein on the basis of original descriptions 
and such subsequent data as is available. In 
order to determine possible synonymy or to 
supplement information concerning some 
incompletely defined taxa. much new infor
mation was obtained during our own studies 
by electron microscopy, thin sectioning, and 
other techniques, for both many older taxa 
and some newly proposed.

From the total of 3,620 validly proposed 
generic taxa of Foraminiferida considered in 
this book. 2,455 foraminiferal genera are rec
ognized, described and illustrated. %0 are 
regarded as objective or subjective synonyms, 
208 proposed genera are considered as sys
tematically unrecognizable on the basis of 
present information, and 16 appeared too late 
for inclusion other than by name and refer
ence. These genera are placed in 12 subor
ders, 74 superfamilies, 2% families, and 302 
subfamilies. In determining validity or availa
bility of the foraminiferal taxa, we have adhered 
strictly to the International Code o f Zoologi
cal Nomenclature, Third Edition. 1985, and 
have indicated the appropriate article in all 
citations of nonavailability.

In the following Systematic Descriptions, 
the synonymy for suprageneric categories gen
erally includes only those names of the same 
rank; if names of other ranks are included, the 
rank concerned is indicated in parentheses. 
Within a family (or subfamily, when these are 
included), genera are arranged alphabetically.

We have not utilized subgenera either based 
on morphologic characteristics or as an indi
cation of lineages, as a separate category herein. 
Recognition and use of subgenera results in a 
very unwieldy taxonomy, and lineage con
cepts change as additional evidence is obtained. 
Previously described subgenera have been 
elevated to generic status or are regarded as 
synonyms of other genera.

Although we have tried to minimize the 
number of taxa described as new, it has not 
been feasible to publish some of these before 
now. New family group taxa proposed herein 
are the superfamily Annulopatellinacea, fami
lies Labyrinthidomatidae, Heleninidae and 
Bisacciidae, and the subfamily Pallaimor- 
phininae: newly proposed genera are Ant- 
arcticella, Hansenisca, Lacustrinella. and 
Pavlovecina; Astroiepidina is validated by 
the indication of a type species: new species 
names are proposed for some homonyms, in
cluding Gaudryinopsis plotnikovae nom. nov. 
pro Gaudryina neocomica var. robusta Tairov, 
1956 (non Gaudryina robusta Cushman, 1913), 
the variety having been incorrectly indicated 
as the type species for Trochogaudryina 
Plotnikova, 1973; Textularia valeriae. nom. 
nov. pro Textilina pseudorugosa Lacroix subsp. 
fistulosa Mikhalevich. 1973 (non Textularia 
sagittula Def ranee var.fistulosa Brady, 1884). 
type species of Norvanganina Mikhalevich, 
1981; Spinoendothvra oldalipinae nom. nov. 
is proposed for Endothyra inflate Lipina in 
Lebedeva, 1954 (non Endothym inflate Moro
zova. 1949), type species of Endothyra lln- 
flatoendothyraf Brazhnikova and Vdovenko, 
1972; Lenticulina sulevmanovi nom. nov. is pro
posed for Robidzhonia prima Melnikova and 
Suleymanov. 1969 (non Cristellaria prima 
d'Orbigny, 1850), type species of Robidzhonia; 
and Sphincterules anaglyptus nom. nov. is 
proposed for Nautilus costatus Fichtel and 
Moll, 1798 (non Nautilus fOrthocems) costatus 
Batsch), type species of Sphincterules de 
Mont fort. 1808; and a new species Dolosella 
dorsetensis is described in the family Fischer- 
inidae. Although many family and genus group 
names have been given changed rank, this 
does not affect their authorship and date.

Information as to geologic range is given 
in greater detail than previously and. when 
possible, is indicated to the level of geologic 
stage. Obviously, we have not restudied every 
described species, and some of these ranges 
may prove to be more extensive after generic 
reallocation of additional species. For some 
genera, a discontinuous geologic range may



be recorded, as it is based on the presently 
known occurrence. Additional information 
eventually will allow determination of a con
tinuous range or will show that two or more 
discrete but isomorphic laxa were included.

During this study, some foraminiferal taxa 
were considered to be unrecognizable on the 
basis of presently available information. These 
are alphabetically discussed and illustrated 
as Genera Inquierenda. following the Sys
tematic Descriptions, in the hope that restudy 
will allow them to be better understood. Eight 
additional genera are listed for which we have 
seen reference but have been unable to obtain 
the original publication. For the sake of com
pleteness. these are listed together with their 
respective type species and the appropriate 
reference when known in the hope that they 
will eventually become available. Various 
nomenclaturally unavailable generic and 
suprageneric names or nomina nuda that have 
been published are listed in another section.

Finally, many taxa that originally or pre
viously were included among the foraminiferans 
are now placed elsewhere, and these also are 
listed separately, together with an indication 
of their correct affinity. Some are now assigned 
to radiolarians. tintinnids, sponges, echino- 
derms, annelids, fungal spores, red algae, 
charophytes, dinoflagellates. and acritarchs. 
among other groups.

A Glossary follows the Systematic Descrip
tions and includes definitions of terms used 
in the descriptions, both older classic ones and 
many that have been proposed in recent years.

Although lengthy. References include only 
those books and articles cited in this book. 
either for original descriptions of taxa and 
subsequent taxonomic changes or those pro
viding illustrations used herein. These are 
given a reference number preceded by an 
asterisk, and references are identified by author, 
date, and this reference number when cited 
in the text or plate explanations.

Finally, for greater ease in use. the plates 
form a separate volume, rather than being 
interspersed throughout the text. We have 
tried to illustrate the type species of all gen
era, including illustrations of the holotype or

lectotype for many. In addition, the type spe
cies have been illustrated for most genera 
here regarded as subjective synonyms, inas
much as not all specialists will agree with 
these subjective decisions.

Illustrations

Many illustrations have been copied from 
original publications or other sources and are 
reproduced with permission of the authors 
and publishers and with our deep gratitude. 
These are acknowledged in the plate cap
tions by reference to the author, date, and 
reference number assigned in References.

Abbreviations and Latin Terms Used

art., article, generally with reference to the 
International Code o f Zoological Nomen
clature

BMNH, British Museum (Natural History). 
London

DSDP, Deep Sea Drilling Project
E., East, eastern
err. cit., erroneous citation, including typo

graphic errors and other forms of inten
tional or unintentional misspelling 

err. emend., erroneous emendation, contrary 
to the rules of the ICZN 

Hde, according to
1CBN, International Code o f  Botanical 

Nomenclature
ICZN, International Code o f Zoological 

Nomenclature
L. , Lower
M. , Middle
MNHN, Museum National d'Histoire Naturelle. 

Paris
Ms., manuscript
N. , North, northern 
nec, nor
non. conserv., conserved name, by action of 

the International Commission on Zoologi
cal Nomenclature 

non. com, corrected name | for.. | 
nom. imperf., imperfectly formed name, auto

matically correctable according to the ICZN 
nom. nud., nomen nudum, nude name, with

out description or otherwise unavailable



nom. nov., nomen novum, new name
non . prov., provisional name, unavailable 

according to the ICZN
nom. reject., rejected name, by action of the 

International Commission on Zoological 
Nomenclature

nom. snbst.. nomen substitutum. name pro
posed to replace that of a junior homonym 

nom. superfl., superfluous name; invalidly 
including a previously proposed name 

nom. tnmsl., nomen translatum. name trans
ferred to a different rank in the classifica
tion, as from genus to subgenus, or subfam
ily to family

nom. vernnc., vernacular name, not Latinized, 
hence not available

non, not
ohj., objective synonym; genus proposed with 

the same type species as that of an earlier 
described genus

OD, original designation, fixation of type spe
cies of genus by original citation 

OD(M), original designation (monotypy): fix
ation of type species of genus by monotypy 
but not explicitly so stated 

Op., opinion. with reference to Decisions and

Opinions of the International Commission 
on Zoological Nomenclature 

opp., opposite
partim, part; term used with restricted meaning
pers. comm., personal communication
pro, for
ref., reference
S., South, southern
SD, subsequent designation, fixation of type 

species of genus by later author, when not 
fixed in the original description 

SD(SM), subsequent designation (subsequent 
monotypy). fixation of type species of genus 
by monotypy in later paper, when no spe
cies were originally included 

SEM, scanning electron microscope (or 
photograph) 

subj., subjective 
syn., synonym
TEM, transmission electron microscope (or 

photograph)
U., Upper
USNM, United States National Museum, 

Washington
W., West, western



System atic D escrip tions

Order FORAMINIFERIDA 
Eichwald. 1830

Foraminiferida T. L. Jahn and F L. Jahn. 1949 (*1598), p.
128, nom. corr. pro order Foraminifera.

Foraminifera Eichwald, 18301*1083), p. 21. 
Foraminifera Claparede and Lachmann. 1859 (*613), p. 

432.
Foraminiferiae Delage and Herouard. 18% 1*926), p. 107 

(subclass).
Foraminifera Calkins, 1909 (*477A), p. 38 (subclass). 
Foraminiferae Chatton. 19251*547). p. 76 lorderl. 
Rhizopodophycidae Rothmaler. 1951 (*2652), p. 260 

(subclass).
Foraminifera Marks, 1951 (*2043), p. 377 (suborder). 
Arforaminiferia Rhumbler, 1913 (*2621), p. .141 isubordcr). 
Scytinascia Deik. 1964 (*905), p. 97.103 (group). 
Forammifereda Bovee, 1970 (*321), p. 179 (supemrdcr). 
Foraminifera Maigulis. 1974(*2029A), Fig. 4 on p. 61. p. 70 

(phylum).
Foraminifera Mikhalevich, 1980 (*2106), p. 53 (subphylum). 
Calcifera Mikhalevich. 19801*2108). p. 55 (superclass!. 
Rotalioida Mikhalevich. 19801*2108), p. 58 (superorder).

Cytoplasmic body enclosed in test or shell 
of one or more interconnected chambers; 
wall may be homogeneous or of similar or 
unlike layers or laminae, may be imperforate 
or finely to coarsely perforate, basically pro
teinaceous but may have agglutinated parti
cles, or may deposit the mineral calcite, 
aragonite, or rarely silica on the organic base, 
calcareous wall may beporcelaneous, micro- 
granular. or hyaline and optically or ultra- 
structurally radiate or granular; canal or stolon 
systems of varied complexity may be present; 
commonly test has one or more main apertures 
through which pseudopodia protrude. Sex
ual and asexual generations alternate, or one 
generation may be suppressed; gametes biflag- 
ellate, triflagellate, or amoeboid. Free-living 
or rarely parasitic; benthic and attached or 
motile, or pelagic, in marine to brackish water, 
rare in fresh water. Cambrian to Holocene.

Suborder ALLOGROMIINA Loeblich and 
Tappan. 1%1

Allogromiina Loeblich and Tappan. I%l (*1902), p. 217. 
Allogromidiaceae Hartog. in Harmer and Shipley. 1906 

(*1424), p. 58 (order).
MicrocomelidesPoche. 19131*2433), p. 1751 superfamily) 
Allogromiida De Saedeleer. 1934 (*947), p. 7,52 llegio). 
Allogromioidea Chapman and Parr, 1936 (*5421, p. 141 

(superfamilyl.
Lagynldea Sigal.inPiveteau. 1952 (*2413), p. 154 (super

familyl.
Allogromiidea Pokomy, 1958 (*24471. p. 158. 
Allogromiida Fursenko. 1958 (*1199), p. 22 (order). 
Lagynacea Loeblich and Tappan. 1961 (*1902), p. 274 

Isuperfamilyl.
Lagynea Mikhalevich. 19801*2108), p. 54 (class!. 
Lagynata Mikhalevich. 1980 (*2I08|, p. 54 (subclass). 
Lagynida Mikhalevich. 1980(*2108), p. 54 lorderl.

Test unilocular or may tend to become 
multilocular; test wall membranaceous or pro
teinaceous, may have ferruginous encrusta
tions or small quantity of agglutinated particles. 
Upper Cambrian to Holocene.

Family LAGYNIDAE Schultze, 1854
Lagynidae Carpenter, 1861 (*486|, p. 458. nom. corr. pm 

family Lagynida.
Lagynida Schultze. 1854 |*2824|, p. 52.
Ptagiophryiinae Vejdovsky 1881 (*3284), p. 138 (subfamily!. 
Diplophryidae Taranek. 18821*3129), p. 235. 
Myaothecinac Rhumbler, 1895 (*2616), p. 79 (subfamily). 
Microcomelidae Poche, 1913 1*2433), p. 175. 
Armyxolhecnia Rhumbler. 1913 (*2621), p. 343 (subfam

ily; err. emend.).
Lagyninae Galloway. 1933 (*1205), p. 41 (subfamily). 
Belariini De Saedeleer, 1934 (*947), p. 7, 79 (tribe). 
Mikrogromiidae De Saedeleer. 1934 (*947|, p. 7,68.
M ikrogromiini De SaedeleeT, 1934 (*9471, p. 7,68 (tribe). 
Heterogromlini De Saedeleer, I934(*947),p.7,82(tribe). 
Microgromiidae Doflem and Reichenow. 1952 (*965), p. 

730 (err. emend.).
Microcometesidae Gmspietsch. 1958 1*1315). p, 35. 57 

(err. emend.).
Test small, membranous to firm, protein



aceous. and may have ferruginous surface 
crust, rarely includes agglutinated matter: 
aperture single or with numerous apertures 
that are not localized; may form colonies: 
biflagellate gametes. Holocene.

APOGROMIA De Saedeleer. 1934 
Plate I. fig. I

Type species: Micmgromia ntucicola Archer. 
1877 (*62), p. 121 = Mikrogromiu ntucicola 
Archer, nom. corn De Saedeleer, 1934 (*947), 
p. 76; OD.
Apogmmia De Saedeleer, 1934 (*947|, p. 76.

Test globular. 8 ^m  to 15 pm  in length, 
with short cylindrical neck, without internal 
septum, wall membranous, with ferruginous 
coating. Fresh water. Holocene: Europe.

BELARIA De Saedeleer. 1934 
Plate 1. fig. S

Tvpe species: Belaria bicnrpor De Saedeleer, 
1934; OD(Ml.
Belaria De Saedeleer, 1934 (*947|, p. 79.

Test globular to pyriform, with produced 
neck, symmetrical internal septum at base of 
neck, centrally perforated for extrusion of 
pseudopodial trunk; one contractile vacuole. 
Fresh water. Holocene; Europe.

BODER1A T. S. Wright. 1867
Plate I. fig. 12

Tvpe species: Boderia tunteri T. S. Wright. 
1867: OD.
Boderia T. S. Wright. 1867 (•33981, p. 336.
Arboderium Khumhler. 19131 *2621). p. 343 (err. emend. I.

Test conical to flattened, membranous, col
orless. 1.5 mm to 6.0 mm in length: openings 
at the angles of the lest; cytoplasm brown to 
orange, with strong protoplasmic streaming: 
one to ten nuclei, pseudopodia few, protrud
ing in bundles from the apertures. Marine. 
Holocene; North Sea.

CYSTOPHRYS Archer, 1869
Plate I. figs. 7-9

Type species: Cystophrys haeckeliana Archer. 
1869 (syn.: Gromia socialis Archer. 18691*59), 
p. 322; 1869 (*60), p. 390; fide De Saedeleer, 
1934 (*947), p. 69); OD.

Cystophrys Archer, 1869 (*58l, p. 269.
Mikmgromia Hertwig. 18741*14811, p. 33: type species: 

Gromia socialis Archer C. haeckeliana: OD(Ml. 
Micmgmmia Archer. 1876 (*611, p. 343 (err. emend.I.

Test small, globular to pyriform. 25 ^m to 
35 yum in length; aperture terminal on short 
neck, asymmetrical internal septum at one 
side at base of neck, constricting the protrud
ing pseudopodial trunk: granular cytoplasm 
only partially filling the test; one contractile 
vacuole: elongate bifurcating or anastomosing 
pseudopodia arise from pseudopodial trunk 
or stomostyle: reproduction by longitudinal 
or transverse fission, and by production of 
biflagellate zoospores. Commonly in groups 
or colonies; in fresh water. Holocene; Europe.

Remarks: Archer originally included two 
species, C. haeckeliana and C. oculea in 
Cystophrys, citing the former on plate XVII 
as “gen. et sp. nov.v and the latter merely as 
"sp. nov.." thereby indicating C. haeckeliana 
as type species, as discussed by Loeblich and 
Tappan (1964, *1910, p. C166). Thus, De 
Saedeleer (1934, *947, p. 69) was in error in 
recognizing Cystophrys for C. oculea and trans
ferring C. haeckeliana to Mikrogromia.

DIPLOPHRYS Barker, 1868
Plate 1. figs. 2-4

Type species: Diplophrvs archeri Barker, 1868; 
OD(M).
Diplophrvs Barker. 1868 1*134), p. 123.

Test globular, 8 pm  to 20 pm  in diameter: 
simple circular aperture at each pole; wall 
thin, hyaline, homogeneous; cytoplasm col
orless, granular and transparent: single nucleus; 
always with several contractile vacuoles and 
oil globules, pseudopodia elongate, radiat
ing, straight or bifurcating, protruding from 
apertures at both ends of test; reproduction 
by binary fission or division into four zoospores. 
May form colonies up to 60 pm  in diameter 
that have amoeboid movement. Fresh water. 
Holocene; Europe.

HETEROGROM1A De Saedeleer. 1934
Plate 1. fig. 6

Type species: Heterogromia intermedia De 
Saedeleer. 1934; OD.



Heterogmmia De Saedeleer. 19341*947), p. 82,
Test globular to pyriform. 9 pm to 11 pm  in 

length: with many peripheral contractile vac
uoles. Fresh water. Holocene; Europe.

KIBISIOYTES Jepps, 1934
Plate I. figs. 10-11

Tvpe species: Kibisidytesmarinus iepps. 1934: 
OD(M).
Kibisidyles Jepps, 19341*1612), p. 125.

Test small, ovoid to pyriform, 10pm  to 14 
pm  in length; wall proteinaceous, brown, com
monly with ferruginous surface encrustation: 
aperture single, rounded; opaque cytoplasm 
only partially filling the test, uninucleate, no 
contractile vacuole; pseudopodia short, deli
cate, granular and may branch; asexual repro
duction by binary fission. Marine, in surface 
film of water, or attached to floating objects. 
Holocene: Europe.

LAGYNIS Schultze. 1854
Plate 2. figs. 3 .4 . and 7

Tvpe species: Lagynis baltica Schultze, 1854: 
OD.
Lagynis Schultze. 1854 1*2824), p. 56.
Difflugia tExassula) Ehrenberg. 1872 1*1077), p. 245: 

type species: obj.; SO Loeblich and Ihppan. 1964 
(*1910), p. C166.

Platoum Schulze. 1875 1*2826), p. 115: type species: 
Platoum parvum Schulze, 1875; OD(M).
Test elongate, ovate, or slightly compressed, 

about 0.05 mm in length, wall transparent, 
membranous, hyaline. flexible: aperture small. 
rounded, term inal to slightly excentric, 
bordered by narrow lip; granular cytoplasm 
does not completely fill test, central part with 
numerous dark granules, lighter colored near 
aperture, one or two small contractile vacu
oles; pseudopodia thin and elongate, granu
lar. branching; nucleus large, spherical, aborally 
located. Marine. Holocene; Baltic Sea. Europe.

MICROCOMETES Cienkowski. 1876
Plate 2. figs. I and 2

Type species: Microcometes paludosa Cien
kowski. 1876; OD.
Microcometes Cienkowski. 1876 (*6011, p. 46.

Test small, globular to subangular, 7 pm  to 
22 pm  in diameter; wall transparent, mem

branous, and flexible, may have irregular, 
brownish ferruginous coating; aperture mul
tiple. three to five openings; cytoplasm opaque, 
filling about half the test interior, nucleus 
central in position, one to six contractile vac
uoles; granular pseudopodia, long, delicate 
and branching. Fresh water. Holocene: Europe.

MYXOTHECA Schaudinn, 1893 
Plate 2. figs. 8-10

Tvpe species: Mvxotheca arenilega Schaudinn, 
1893; OD.
Mvxotheca Schaudinn, 18931*2746), p. 18. 
Armvxothecum Rhumbler, 1913 (*262I|, p. 343 lerr. 

emend.).
Test spherical to hemispherical. 0.16 mm 

to 0.56 mm in diameter, wall gelatinous, with 
loosely agglutinated foreign particles; granu
lar, reddish cytoplasm not differentiated as 
ecto- and endoplasm, single large nucleus (35 
pm  to 79 pm  in diameter, elongate granular 
pseudopodia that exhibit streaming, up to 5 
cm long. Marine. Holocene; Europe.

OPHIOTUBAHhumbler. 1894
Plate 3. fig. 7

Tvpe species: Ophiotuba gelatinosa Rhumbler. 
1894; OD.
Ophiotuba Rhumbler, 1894 1*26151, p. 604. 
Arophiotuhum Rhumbler. 1913 |*2621|, p. 350 lerr. 

emend.).
Test elongate, tubular, convoluted, living 

within empty tests of other foraminifers and 
suspended within by threadlike cytoplasmic 
filaments, the end of the tube protruding from 
the apertural opening of the host test and 
furcating into many radiating and irregularly 
convoluted branches covered by a firm mem
brane: wall firm, proteinaceous, no aggluti
nated matter; cytoplasm reticulate under high 
magnification, many small nuclei. Marine. 
Holocene: North Sea, North Atlantic.

PILALLA Rhumbler. 1935
Plate 2. figs. 5 and 6

Tvpe species: Pilalla exigua Rhumbler. 1935; 
OD.
Pilalla Rhumbler. 1935 (*2622), p. 150.

Test free, a single globular to ellipsoidal 
chamber; wall proteinaceous, impregnated



with very fine mineral particles; no distinct 
aperture. Holocene; Baltic Sea; Germany; 
Kieler Buchl.

PLAGIOPHRYS Claparede 
and Lachmann. 1859 

Plate 3. fig. S
Type species: Ptagiophns cvlindrica Claparede 
and Lachmann. 1859: SD Rhumbler. 1904 
(•26171, p. 200.
Plagiophry\ Claparede and Lachmann. 1859 (*613), p. 45.1. 
Arplagiaphntm Rhumbler. 191.1 1*26211, p. .141 (err. 

emend j .
Test elongate, subcyclindrical, 0.13 mm in 

length, rounded at base, sides subparallel: 
wall membranous, flexible: aperture termi
nal. large, rounded, with scalloped margin: 
nucleus or contractile vacuole unknown: 
numerous, filose granular pseudopodia. ?Fresh 
water. Holocene; Europe ('.'Germany, described 
from a bottle of water and algae of unknown 
provenance).

PSEUDODITREMA Deflandre. 1953
Plate .1. figs. 5 and ft

Type species: Ditrema mikrous De Saedeleer, 
1934 (*947), p. 89: OD.
Pseudodiirema Deflandre in Grasse. 195.11*1287), p. 14.1.

Test elongate ovate, 9 pm  to 25 pm  in 
length, resembling Microcometes but with 
only two apertures at opposite ends of the 
ovate test and elevated on short cylindrical 
necks; wall membranous, with ferruginous 
coating; granular cytoplasm only partly fill
ing test, with numerous granules and contrac
tile vacuoles, pseudopodia very thin, elongate, 
bifurcating, and anastomosing. Fresh water. 
Holocene: England; Belgium.

RHUMBLERINELLA Schmidt. 1929
Plate .1, figs. 1-.1

Type species: Rhumblerinella bacillifera 
Schmidt. 1929: OD.
Rhumhlvrinella Schmidt. 1929 |*2783), p. .15.1.

Test irregular, spherical to ovoid. 0.7 mm 
in length: outer layer of cytoplasm with numer- 
ous densely packed but uncemented small 
elongate calcite spicules about 5/tm in length, 
produced by the protozoan, may also have

some foreign matter external to the spicular 
layer; no definite aperture; nucleus large, 
round; fine and elongate pseudopodia with 
pronounced granular streaming may arise any
where on surface but are most numerous at 
lateral matgins. Marine. Holocene: North Sea.

SCHULTZELLA Rhumbler, 1904
Plate .1, fig. 4

Type species: Lieberkuehnia diffluens Gruber. 
1884 (*1323), p. 484; OD.
SchultzeUa Rhumbler. 1904 (*2617), p. 197 inom. subst.

pro Schuhzia Gruber, 1888).
Schuhzia Gruber. 1888 (*1324), p. .16 (non Schuhzia 

Grimm. 1876. nec Groff. 1882); obj.
Arzchullzelhim Rhumbler, 1913 (*26211, p. 343 lerr. 

emend.).
Test globular to hemispherical. 0.22 mm in 

diameter: wall gelatinous, without foreign par
ticles; cytoplasm colorless and finely granu
lar. with several vacuoles and oil globules, 
numerous small nuclei; pseudopodia may pro
trude through irregular holes at any position 
in the gelatinous cover. Marine. Holocene; 
Europe.

Family MAYLISORI1DAE E. V. Bykova, 1961
Maylisoriidac E. V. Bykova. 1961 (*467), p. 20. 
Alexandrellidae E. V. Bykova. 1958 (*4661, p. 881 Inom. 

nud,|.
Test free or attached, with branching tube 

terminating in saclike chambers; wall pro
teinaceous. U. Cambrian to Silurian.

CHIT1NODENDRON Eisenack. 1938
Plate 4. fig. I

Type species: Chitinodendron bacciferum 
Eisenack, 1938; OD.
Chitinodendron Eisenack. 1938 (*1090), p. 236.

Test consisting of branching tubes that ter
minate in elongate saclike tapering cham
bers; wall proteinaceous (obtained from acid 
residues). U. Cambrian to Silurian; USA; 
Eslhonia; Germany.

MAYL1SORIA E. V. Bykova, 1961
Plate 4. figs. 2-4

Type species: Maylisoria pseudoscheda E. V. 
Bykova, 1961; OD.



Maylisoriu E. V. Bykova, 1961 1*467), p. 31. 
Alexandrella E. V. Bykova. 1458 (*466), p. 880 (non 

AlexandreUa Chevreux, 1911, nee Tonnoir. 19261: 
(nom. nud.l.
Test free, ovate, with somewhat produced 

ends; wall thick, yellow to brownish-gray, pro
teinaceous; no recognizable aperture other 
than perforations. U. Ordovician (Caradocian); 
USSR: Kazakhstan.

Family ALLOGROMIIDAE Rhumbler, 1904
Allogromiidae Schouteden. 1906 1*2788), p. 374, nom.

corr. pro family Allogromidu.
Allogromida Averintsev. 1906 (*99). p. 324. nom. transl.

ex subfamily Allogromiinae.
Allogromiida Copeland. 19561*680), p. 183 lerr. emend.).

Test proteinaceous or may have aggluti
nated matter on a proteinaceous base that in 
Allogromia is produced by endoplasm on the 
plasma membrane and not by the ectoplasm 
or pseudopodia (Cesana, 1981. *517); those 
shown to have alternating generations pro
duce amoeboid gametes. U. Ordovician to 
Holocene.

Subfamily ALLOGROMIINAE 
Rhumbler. 1904

Allogromiinae Rhumbler. 1904 (*2617), p. 202. 
Craterininae Rhumbler. 19041*26171. p. 1%. 
Arrogromnia Rhumbler, 19131*2621), p. 343 (err. emend. I. 
Lieberkuchniinae De Saedeleer, 1934 1*947), p. 7,64. 
Lieberkuehniini De Saedeleer, 19341*947), p. 7,64 (tribe). 
Pleurophryini De Saedeleer. 19341*947), p .7.60 (tribe). 
Allelogromiini De Saedeleer. 19341*947), p. 7.67(iribel.

Test globular, ovate, or elongate, wall 
proteinaceous; aperture terminal, living taxa 
commonly with entosolenian tube and pseudo- 
podial trunk. U. Ordovician to Holocene.

ALLOGROMIA Rhumbler. 1904
Plate 4. figs. 5-8

Type species: Craterina mollis Gruber, 1884 
(•1323), p. 488; OD.
Allogromia Rhumbler. 1904 (*26I7|, p. 203.
Craterina Gruber. 1884 1*1323), p. 488 (non Craterina 

Curtis, 1826, nec Bory de St. Vincent. 1827); obj. 
Armgromium Rhumbler. 19131 *2621), p. 3431 err. emend. i- 

Test free, ovate to spherical. 0.08 mm to 
0.5 mm in length; wall thin, proteinaceous, 
with fibrillar ultrastructure, produced by endo
plasm and not by the ectoplasmic pseudopodia,

may have some agglutinated matter: aperture 
terminal, rounded, with entosolenian lube 
projecting into the interior and serving as a 
sheath for the pseudopodial trunk; granular 
pseudopodia elongate and anastomosing, with 
prominent streaming; reproduction by asex
ual schizogony, and sexual production of amoe
boid gametes, haploid gamont, and diploid 
schizont generations morphologically simi
lar. Marine and fresh water. Holocene; Europe: 
North America.

ARCHAEOCHITINIA Eisenack. 1954
Plate 4, figs. 11 and 12

Type species: Archaeochitinia gotlandica 
Eisenack. 1954: OD.
Archaeochitinia Eisenack. 1954 (*1091), p. 54.

Test free, unilocular, ovoid; wall protein
aceous (obtained from acid residues); aperture 
consisting*)! small openings elevated on short 
tubular projections. L. Silurian (Llandoverian); 
Sweden: Gotland.

ARCHAEOCH1TOSA Eisenack, 1959
Plate 4. fig. 10

Type species: Archaeochitosa lobosa Eisenack. 
1959; OD.
Archaeochitosa Eisenack. 19591*1092), p. 91.

Test a single irregularly shaped chamber; 
wall proteinaceous (obtained from acid resi
dues ); aperture consists of one or more rounded 
openings at the ends of tubular extensions 
from the central portion. Ordovician to Juras
sic; Europe.

CHITINOLAGENA E. V. Bykova, 1961
Plate 4 . fig. 13

Tvpespecies: Chitinolagena gutta E. V. Bykova; 
OD.
Chitinolagena E. V. Bykova. 1961 l*467|. p. .V).

Test a single elongate chamber with in
flated base and terminally enlarging elongate 
neck; wall proteinaceous, dark brown in col
or. with labyrinthine microstructure (speci
men obtained in thin section of limestone); 
aperture terminal. U. Ordovician (CaradocianI; 
USSR: Kazakhstan.



CHITINOSACCUS Smitten 1956
Plate 5. figs, 1-3

Type species: Chilinosaccus zuluensis Smitten 
1956; OD.
Chilinosaccus Smitler, 1956 1*3007), p. 2H3.

Test an elongate saclike chamber. 0.65 mm 
in length: wall proteinaceous, flexible, color
less to reddish-brown, with sparse foreign 
particles attached to the exterior: aperture 
terminal, rounded: cytoplasm completely fill
ing test: pseudopodia branching and anasto
mosing. Brackish water, sublittoral marine. 
Holocene: South Africa.

CYLINDROGULLM1A Nyholm, 1974 
Plate 5. figs. 10-12

Tvpe species: Cylindrogullmia alba Nyholm. 
1974; ODlMl.
Cyliiulrvgullma Nyholm. 1974 (*2285), p. 117.

Test a single subcylindrical chamber, from 
0.4 mm to 2.1 mm in length and 0.1 mm to 
0.55 mm in breadth, may have a series of 
constrictions al (he aboral end: wull thin, 
transparent, hyaline, proteinaceous, no mate
rial agglutinated to the test membrane but 
may have a sofl cover of detritus around the 
test; aperture single: cytoplasm while, dense, 
that of pseudopodia clear and sharply differ
entiated: one vegetative nucleus. Marine, to 
depth of 200 m. Holocene; Sweden: Gullmar 
Fjord.

D1PLOGROM1A Rhumbler, 1904
Plale 4, fig. 9

Tvpe species: Gromia brunneri Blanc. 1886 
1*2511, p. 562: SD Cushman, 1928 1*747),
p. 60.
Diplognnma Rhumhler. 1904 1*26171. p. 214. 
Ardiplngmmium Rhumbler. 1913 1*2621), p. 344 (err. 

emend, i.
Allt'lognnnia De Suedeleer. 1934 (*947), p. 67; type species: 

ohj.. OD.
Test free, ovoid to pyriform. 0.06 mm to 

0.25 mm in length: wall up to 0.02 mm thick, 
of small siliceous and other foreign particles 
held in a gelatinous base; aperture terminal, 
rounded: yellowish cytoplasm protrudes from 
aperture as an asymmetrical pseudopodial 
trunk, cytoplasm within the test covered by 
thick mucilaginous layer that may have been

incorrectly regarded as an inner hyaline wall 
layer; numerous small vacuoles, large spheri
cal nucleus or many smaller nuclei, pseudo
podia numerous, long, anastomosing. Fresh 
water. Holocene: Switzerland.

GLOIOG1JLLIV1IA Nyholm, 1974
Platt? 5. figs. 4 and 5

Type species: Gloiogullmia eurystoma Nyholm. 
1974: OD(Ml.
Gloiogullmia Nyholm, 1974 (*2285), p. 117,

Test elongate ovate or sausage-shaped. 0.6 
mm to 2 mm in length. 0.09 mm to 0.5 mm in 
breadth: wall of two more or less separated 
semitransparent proteinaceous membranes, 
outer membrane may be partly separated from 
the cytoplasm as a sticky coal to which detri- 
tal particles adhere to give an uneven sur
face; single wide aperture; cytoplasm with, 
numerous inclusions, pseudopodial cytoplasm 
differentiated from that of main body: one to 
three nuclei: asexual reproduction by multi
ple fission, sexual reproduction unknown. 
Marine, on soft muddy bottom at 100 to 118 
m; Holocene. Sweden: Gullmar Fjord.

GUANDUELLA Brdnnimann 
and Zaninetti. 1984

Plate 5. figs. 8 and 9
Type species: Guanduella cribmta Bronnimann 
and Zaninetti, 1984: OD.
Guanduella Brdnnimann and Zaninetli. I9K4 (*412), 

p. 65.
Test unilocular.elongate conical, with nar

row rounded base, enlarging gradually to
ward the apertural end; wall proteinaceous, 
flexible, the narrow base without agglutinated 
covering but later part with loosely aggluti
nated foreign particles, both mineral and 
organic, and without mineral cement, sur
face rough: aperture at the wide end of the 
test, with irregularly rounded openings in a 
large and nonagglutinated sieve plate, or 
this may be an attached holothurian plate. 
Holocene; Brazil.

LABYRINTHOCHITINIA E. V. Bykova, 1%1
Plate 5. figs, 6 and 7

Type species: Labyrinthochitinia tastikoliensis 
E. V. Bykova. 1961; OD.
Labyrinihochiiimu F.. V. Bykova. 19hl 1*467). p. 38.



Test free or attached: subglobular to ellip
soidal, inner partitions resulting in indistinct 
chamberlets that intercommunicate through 
labyrinthine canals; wall thin, dark brown, 
organic, labyrinthine in microstructure: no 
apparent aperture. U. Ordovician (Caradocian): 
USSR: N. Kazakhstan.

LIEBERKUEHNIA Claparede 
and Lachmann, 1859 

Plate 6. fig. I
Type species: Lieberkuehnia wagneri Claparede 
and Lachmunn, 1859: OD(M).
Lieberkuehnia Claparede and Lachmann. 185V 1*613), 

p. 464.
Arlicberkuehnium Rhumbler. 1913 1*26211, p. 343 (err. 

emend. I.
Test oval to spherical, 60 /;m to 350pm  in 

length: wall membranous, smooth or lightly 
covered with foreign matter; aperture single, 
lateral or subterminal, may be a narrow slit: 
cytoplasm clear, yellowish, distinctly granu
lar, with pseudopodial trunk extending through 
aperture to give rise to pseudopodia or to 
layer of cytoplasm that nearly completely envel
ops test; 1 to 150 spherical nuclei, many con
tractile vacuoles, elongate anastomosing 
pseudopodia with pronounced granular stream
ing; asexual reproduction by multiple fission. 
Fresh water and marine. Holocene: Europe 
I type species from bottle of water of unknown 
source).

MARSUPULINA Rhumbler. 1904
Plate 6, fig. 4

Type species: Marsupulina schuitzei Rhumbler, 
1904; OD(M).
Marsupulina Rhumbler. 1904 (*2617), p. 249. 
Armarsupium Rhumbler. 1913 (*2621), p. 349 (err. emend, l.

Test ovate, ellipsoid, or reniform; 0.2 mm 
in length; wall proteinaceous, may be partly 
covered by amorphous granular calcite; 
aperture rounded, excentric; single nucleus, 
pseudopodia granulose. Marine. Holocene: 
Mediterannean.

PARALIEBERKUEHN1A De Saedeleer. 1934
Plate 6. fig. 2

Type species: Microgrvmia elegantula Penard, 
1904 (*2380), p. 416; OD.

Pamlieherkuehnia De Saedeleer. 1934 (*9471, p. 52. 
Faralieberkuebnia De Saedeleer, 19321*9461, p. 6191 err. 

cit.: nom. nudl.
Test flask shaped, 20/tm to 25jum in length, 

wall thin, hyaline, proteinaceous; cytoplasm 
a globular mass that only partly fills test inte
rior. constricted toward the aperture into a 
pseudopodial trunk, very large contractile vac
uole near base of pseudopodial trunk, nucleus 
subcentral; fine, straight granular pseudopodia 
show slow granular streaming. Fresh water. 
Holocene: Belgium: Switzerland.

PENARDOGROMIA Deflandre. 1953 
Plate 6. fig. 3

Type species: Groniia linearis Penard, 1902 
1*2379), p. 567;OD(M).
Penardogrnmia Deflandre. in Grasse. 1953 (*1287), 

p. 140.
Test elongate. 0.22 mm to 0.23 mm in length. 

tubular to fusiform, straight to slightly arcu
ate: wall thin.delicate, translucent.yellowish, 
with extremely small platelets in clear ground- 
mass. suggesting longitudinal striations: 
aperture term inal: yellowish cytoplasm 
constricted toward aperture into distinct 
pseudopodial trunk: 1 to 20 spherical nuclei, 
small contractile vacuole: filamentous and 
anastomosing pseudopodia extend from the 
pseudopodial trunk. Fresh water. Holocene; 
Switzerland.

PERIPTYGMA Arnold, 1978
Plate 6. figs. 6-9

Type species: Periptygma lunothalamia Arnold. 
1978; OD.
Periptygma Arnold. 1978 (*75), p. 94.

Test small. 0.1 mm to 0.2 mm across, early 
stage spherical, ovoid, or flasklike, 0.08 mm 
to 0.1 mm in diameter, later with an embrac
ing crescentic second chamber that extends 
from one-half to three-fourths the circumfer
ence of the proloculus, the two-chambered 
stage being persistant; rarely a few additional 
crescentic chambers may be added, but the 
multilocular stage may be transient as these 
later chambers may detach to form new indi
viduals in an asexual budding process; wall a 
thin, flexible, transparent, colorless membrane, 
without agglutinated particles; flasklike stage 
with single aperture produced on collar.



entosolenian tube surrounding pseudopodial 
trunk, crescentic chambers have a simple round 
opening with neither collar nor entosolenian 
lube. Marine. Holocene: M editerranean:
S. France.

PLEUROPHRYS Claparede 
and Lachmann, 1859 

Plate 7. figs. I and 2
Type species: Pleurophrys sphaerica Claparede 
dnd Lachmann. 1859: OD(M).
Pleumphns Claparede and Laehmunn. 1859 (*6131. 

p. 454. j
Test ovate, 32 pm to 72 pm in length; wall 

of organic matter with embedded quartz grains 
and other foreign matter: aperture rounded: 
cytoplasm filling test, pseudopodia granular 
and reticulose. Fresh water and marine. 
Holocene; Germany.

RlfYMCHOGROMIA Rhumbler, 1894
Plate 6. fig. 5

Type species: Rhvnchogromia variabilis Rhum
bler, 1894; OD.
Rhvnchogromia Rhumbler. 1894 (*26151, p. 590. 
Arrhynchogmmium Rhumbler. 19151*26211, p. 344 lerr. 

emend.I.
Test elongate, ovate. 0.28 mm to 0.92 mm 

in length, commonly occurring in empty tests 
of other foraminifers: wall proteinaceous, sin
gle layered, containing numerous platelike or 
elongate secreted bodies and some foreign 
particles: aperture at one end of the test, 
rarely with a second aperture at the opposite 
end: one to three globular nuclei. Marine. 
Holocene: North Sea: N. Atlantic.

RHYNCHOSACCUS Rhumbler, 1894
Plate 7, figs. 8-10

Type species: Rhynchosaccus immigrates Rhum
bler, 1894: OD.
Rhynchosaccus Rhumbler. 1H94 1*26151. p. 595. 
Anhvnchosaccum Rhumbler. 1913 (*2621), p. 344 lerr. 

emend.i.
Test ovate to elongate. 0.24 mm to 0.9 mm 

in length, occurring in empty tests of other 
foraminifers or may be parasitic in larger for
aminifers; rounded at base, may be some
what inflated at apertural end; wall thin, 
flexible, homogeneous, thickened toward

aperture: aperture provided with entosolenian 
tube and may have similar opening at oppo
site end: globular nucleus. Marine. Holocene: 
North Sea: N. Atlantic.

SAEDELEER1A Loeblich and Tappan, 1960
Plale 7, figs, b and 7

Type species: Grornia gemma Penard. 1899 
1*2378), p. 86; OD.
Sueiicleeria Loeblich and Tappan. I960 1*1899), p. 19b.

Test ovate to pyriform. 0.2 mm to 0.6 mm 
in length; wall thick, white, double layered, 
inner hyaline homogeneous layer thickens 
toward the aperture, outer layer with cemented 
granular siliceous inclusions: aperture rounded, 
terminal, asymmetrical, with entosolenian 
tube: cytoplasm yellowish, becoming clear 
and colorless toward the aperture, pseudo- 
podial trunk giving rise to numerous long and 
anastomosing pseudopodia: single laige spher
ical nucleus, up to 50 pm in diameter, more 
rarely multinuclcate. Fresh water. Holocene: 
Switzerland.

SPHAIROGULLM1A Nyholm. 1974
Plate 7. figs. 4 and 5

Type species: SphairogitUmia aurea Nvholm, 
1974: OD(M).
SphairoguHmia Nyholm, 19741*22851, p. 119.

Test a single globular to ovoid chamber, 
0.25 mm to 1.0 mm in length, breadth 0.3 mm 
to 0.5 mm, and globular specimens may attain 
a diameter of 0.5 mm; wall proteinaceous, 
flexible, yellowish, glossy, semitransparent, 
appearing granular due to the presence of 
dense particles, including mica flakes, but 
lacking harder foreign bodies such as quartz 
grains; aperture circular, produced on a tubu
lar neck,somewhat excentric in position; one 
or two nuclei; asexual reproduction by multi
ple fission; sexual reproduction not known. 
Marine, on soft muddy bottoms at 100 m to 
118 m. Holocene; Sweden: Gullmar Fjord.

XENOTHEKELLA Saidova. 1970 
Plate 7. fig. 3

Type species: Xenothekella elongate Saidova. 
1970: OD.
Xenothekella Saidova. 1970 (*2693), p. 145.
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Test free, elongate. 1.25 mm to 1.5 mm in 
length and 0.05 mm to 0.1 mm in breadth, 
rounded or ovate proloculus and elongate 
tubular second chamber: wall thin, protein
aceous. with transverse growth constrictions: 
aperture terminal at the end of the tubular 
chamber. Holocene: ultraabyssal zone of 
Pacific Ocean: Kurile-Kamchatka Trench.

Subfamily SHEPHEARDELLINAE 
Loeblich and Tappan. 1984 

Shepheardellinae Loeblich and Tappan. I MM 1*19181. 
p. 3.
Test free, narrow, tubular, and elongate; 

wall firm, flexible, proteinaceous; apertures 
at both ends through which pseudopodia may 
protrude. Holocene.

NEMOGULLMIA Nyholm, 1953
Plate H. figs. 7 und 8

Type species: Nemogullmia longevariabilis 
Nyholm, 1953: OD.
Nemogullmia Nyholm. 195.11*22801, p. 105.

Test free or may inhabit empty foraminiferal 
tests or worm tubes, elongate, straight, or 
convoluted, 1.6 mm to 19.0 mm in length: 
wall smooth, transparent, whitish to pale red. 
may have some agglutinated material, inter- 
mittant constrictions may occur; temporary 
small apertures at ends of test; cytoplasm 
opaque, containing oil droplets, one or more 
nuclei, pseudopodia reticulose; sexual repro
duction with biflagellate gametes that develop 
within test of uninucleate gamont following 
temporary closure of apertures; schizont mul- 
tinucleate, reproducing by fission. Marine. 
Holocene; Europe.

PHAJ1MOGULLM1A Nyholm. 1955 
Plate 8, figs. 5 and 6

Type species: Phainogulltnia aurata Nyholm, 
1955; OD.
Phainogullmiu Nyholm, 1955 (*22821, p. 466.

Test cylindrical. 0.2 mm to 1.4 mm in length. 
tapering at both ends; wall yellowish-brown, 
glossy, opaque, consisting of proteinaceous 
lamellae: aperture at each end of test; cyto
plasm contains food vacuoles, single nucleus; 
reticulose pseudopodia project from both

apertures: asexual reproduction by multiple 
fission; sexual reproduction not observed. 
Marine. Holocene; Sweden: Gullmar Fjord.

SHEPHEARDELLA Siddall. 1880
Plate 8. figs. I and 2

Type species: Shepheardella taeniformis 
Siddall. 1880: OD.
Shepheardella Siddall. 1880 (*2907), p. 131 (also as 

Shepheardia. pi. 151.
Anhcpheardellum Rhumbler. 1915 (*2621), p. 345 (err. 

emend.).
Test elongate. 1.0 mm to 7.5 mm in length, 

tubular, straight to slightly arcuate, tapering 
at both ends; wall proteinaceous, firm, flexi
ble. transparent, colorless: small aperture at 
each end of test: yellowish, coarsely granular 
cytoplasm with pronounced streaming, accu
mulating in small lump at each end and also 
coating the test exterior, pseudopodia extend 
in a net from both apertures and show rapid 
streaming: large central body reported as a 
nucleus by Siddall but may be a vacuole. Ma: 
rine. Holocene; England: USA: California.

T1NOGULLM1A Nyholm. 1954
Plate 8, figs. 3 and 4

Type species: Tinogullmia hyalina Nyholm, 
1954: OD.
Tinogullmia Nyholm. 19541*22811, p. 36.

Test elongate, tubular, tapering at both 
ends; wall hyaline, imperforate, proteinaceous; 
equal sized apertures on narrowed tubular 
necks present at both ends of lest and may be 
used simultaneously; cytoplasm generally free 
of detrital particles, protruding from the 
apertures, but does not form a sheath over 
the test exterior as in Shepheardella. pseudo
podia straight, delicate and highly fragile: 
nucleus single, large, rounded: life position 
horizontal on the muddy bottom sediments. 
Marine, at 30 m to 70 m. Holocene; Sweden: 
Gullmar Fjord.

Subfamily ARGILLOTUBINAE 
Avnimelech. 1952

Argillolubinue Avnimelech. 1952 (*97|. p. 64. 
Micatubinae Avnimelech, 1952 |*97|, p. 65.

Test with proteinaceous wall or with argil
laceous particles on an organic lining, com-
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monly flexible and wrinkled: aperture at the 
constricted end or ends of the test. Holocene.

ARGILLOTUBA Avnimelech. 1952
Rale 9. figs. I and 2

Tvpe species: Astrorhiza vermiformis Goes, 
1896 (*1258), p. 20: OD.
Atyiilotuhu Avnimelech. 19521*971. p. 64.

Test large. 10 mm to 13 mm in length, 
cylindrical in form, straight to variously bent; 
wall of mud or silt on an inner organic lining, 
flexible in life, surface generally with many 
transverse constrictions or crevices: aperture 
ai the somewhat constricted open end lor 
both ends?) of the tube. Holocene, from 1.460 
m to 1,880 m depth; Caribbean Sea.

BAHIANOFUSUS
Brbnnimann. Zaninetti. and Moura. 1979 

Plate 9, fig. 4
Tvpe species: Bahianofususpontei Bronnimann 
et al.. 1979; OD.
Bahiano/uxus Bronnimann. Zaninetti. and Mount, 1979 

1*4161. p. JO.
Bahianofusus Bronnimann. Zaninetti. and Moura, in 

Zaninetti et al.. 19791*3436|, p. 7. x inom. nud.t. 
Test free or attached to vegetable matter, a 

single elongate to fusiform chamber tapering 
at both ends; wall proteinaceous, imperfo
rate, thin, flexible, small amount of fine agglu
tinated material on the organic lining giving a 
granular appearance, grayish in color: apertures 
rounded, terminal at each end and may be 
somewhat produced. Brackish mangrove 
swamps. Holocene; Brazil.

BAHIANOTUBUS
Bronnimann. Zaninetti, and Moura. 1979 

Plate 9. fig. J
Type species: Bahianotubus salvadorertsis Bron
nimann et al., 1979: OD.
Bahianotubus Bronnimann. Zaninetti. and Moura. 1979 

1*4161, p. 31.
Bahianotubus Bronnimann. Zaninetti. and Moura. in 

Zaninetti el al.. 1979 1*3436), p. 7. 8 (nom. nud.l. 
Test free or attached to vegetable matter, 

elongate, tubular or slightly compressed 
laterally, about 0.7 mm in length and 0.2 mm 
in maximum thickness; wall organic, thick 
and somewhat flexible, with a small quantity

of finely granular agglutinated material on a 
thin but dense inner organic lining, surface 
with irregular growth lines encircling the test: 
aperture consists of the unrestricted open
ings at both ends of the tube. Brackish man
grove swamps. Holocene: Brazil.

DACTYLOSACCUS Rhumbier. 1894
Plate 9. fig. |J

Type species: Dactvlosaccus vermiformis Rhum
bier, 1894; OD.
Dactvlosaccus Rhumbier. 1894 (*2615), p. 606. 
Ardactviosaccum Rhumbier. 1913 (*2621), p. 343 (err. 

emend.).
Elongate, thick tubular sausagelike to con

voluted undivided chamber, up to 4 mm in 
length, somewhat enlarged toward apertural 
end: free-living or inhabiting empty foraminif- 
eral tests; wall hyaline, proteinaceous; lobose 
protrusions from aperture give rise to pseu
dopodia; cytoplasm vacuolate, one or two 
globular nuclei. Marine, at 40 m to 250 m: 
Holocene: N. Atlantic: North Sea.

DENDROTUBA Rhumbier. 1894
Plate 9. fig. 8

Type species: Dendrotuha nodulosa Rhumbier, 
1894; OD.
Dendroluba Rhumbier. 1894 (*2615), p. 606. 
Ardendrotubum Rhumbier, 1913 (*2621), p. 350 (err. 

emend.).
Test an elongate, convoluted branching 

tube. 0.7 mm to 5.0 mm in length, may have 
occasional knotlike swellings, tapering or cla- 
vate at the ends, attached by tough and rigid 
filaments to the interior of empty foraminiferal 
tests; wall a resistant proteinaceous sheath 
with concentric constrictions; single large 
nucleus, about 87 pm to 138 pm in diameter. 
Marine, cold water, living within empty fora
miniferal tests. Holocene; N. Atlantic.

MICATUBA Avnimelech, 1952
Rare 9. figs. 5-7

Tvpe species: Balhysiphon flexilis Hdglund, 
1947 (*1487), p. 42: OD.
Mica tuba Avnimelech. 1952 (*97), p. 65.
Rhabdogromiu Valkanova. 1964 (*3251), p. 260: type 

species: obj.; OD.
Test very narrow and elongate, length about



25 times the breadth and from 0.6 mm to 2 .1 
mm. tapering gradually toward the base, then 
somewhat inflated and clavate. inflated por
tion commonly broken free and giving the 
appearance of two apertures, although close 
examination shows a secondarily formed par
tition closing the open end: wall with organic 
base, strengthened by imbricated layers of 
mica flakes of 5 p m to 15 pm diameter, the 
layers curving outward toward the base of the 
test, allowing the test to remain flexible; 
apenure at the opposite end of the tube that 
constricts to about half its previous diameter 
when the cytoplasm is retracted but that may 
expand and flare as the pseudopodia are 
extended, aperture surrounded by a neck with 
thickened wall lacking mineral particles; gran
ular cytoplasm completely fills the test, dis
tinct pseudopodial trunk gives rise to long, 
thin, rarely anastomosing pseudopodia, cyto
plasmic streaming at about 3 pm to 4 pm per 
second, during life the movement of the ani
mal commonly leaves an accumulation of 
detritus around the aperture but this is absent 
from dead specimens, nucleus central in posi
tion. Holocene: Bulgaria: shallow water, from 
interstitial sands on the beach to 12 m depth on 
Black Sea coast; Sweden: 7 m to 109 m depth.

MICROMETULA Nyholm, 1952
Plate 9, tigs, 9 and 10

Type species: Micrometula hyalostriata Ny
holm, 1952; OD.
Micrometula Nyholm. 1952 1*2279), p. 15.

Test elongate, tapering gradually at both 
ends, 0.7 mm to 1.2 mm in length; wall pro
teinaceous, hyaline, imperforate, with fine 
longitudinal surface striations; aperture 
rounded at the larger end. a small temporary 
opening may be present at the opposite end: 
one nucleus. Marine. Holocene; Sweden: 
Gullmar Fjord.

NODELLUM Rhumbler. 1913
Plate 10. figs. 1 and 2

Type species: Reophax membranacea Brady. 
18791*337), p. 53; OD.
Nodellum Rhumhler, 19131*2621), p. 443.473. 
Amodellum Rhumbler, 1913|*2621),p. 443 (err. emend.).

Chiiintmphon Thalmann and Bermudez. 1954 (*3I76|, 
p. 53: type species: Chitinosiphon rufescens Thal
mann and Bermudez. 1954 =  Reophax metnbniuacea 
Brady. 1879: OD.
Test free, ovoid proloculus followed by elon

gate, slightly curved tubular chamber, 1.4 mm 
to 2.9 mm in length, gradually enlarging, and 
with irregularly spaced transverse constric
tions: wall, thin, translucent, brownish, pro
teinaceous; aperture rounded, at slightly 
constricted end of the tube. Holocene, deep 
water; Atlantic.

RESIGELLA Loeblich and Tappan, 1984
Plate 9, tigs. 11 and 12

Type species: Nodellum moniliforme Resig. 
1982 (*2567), p. 977; OD.
Resigella L«>cblich and Tappan. 1984 |*1920|, p. 1158.

Oval proloculus followed by arcuaie. 
gradually enlarging tube with regular stolon
like constrictions resulting in a moniliform 
appearance: wall proteinaceous, smooth, light 
brown in color; aperture terminal, circular, 
on a slight neck, eccentric in position. Holo
cene; eastern N. and S. Pacific, at 2,876 m 
to 6,109 m.

Remarks: Differs from Nodellum in the 
more regular constrictions that produce a 
moniliform test and differs from the morpho
logically similar Hormosinella in having an 
organic wall rather than an agglutinated one.

Family HOSPITELUDAE Loeblich 
and Thppan,1984

Hospitellidue Loeblich and Tappan. 19841*1918), p. 3.
Test attached, multilocular, numerous cham

bers in irregular growth arrangement, attached 
to inner or outer wall of other foraminiferal 
tests or may excavate or burrow within their 
wall; wall proteinaceous, imperforate, com
monly brownish in color. Eocene; Holocene.

Remarks: Differs from the Allogromiidae 
in being attached and multilocular.

HOSPITELLA Rhumbler, 1911
Plate 10. fig. 3

Type species: Hospitella fulva Rhumbler, 1911; 
OD(M).
Hospitella Rhumbler. 1911 1*2620), p. 92. 227. 
ArhospiteUum Rhumbler. 19131*2621), p. 440(eiT. emend.). 
Hospitellum Rhumbler. 1913(*2621>, p. 468(err. emend.).



Test attached, occupying the empty tests 
of other foraminifers: globular to ovate or 
flask-shaped chambers with stoloniferous 
necks, uniserial or irregularly branching or 
closely piled upon adjacent chambers, de
pending on the available space; wall brown
ish, proteinaceous, imperforate; neck and 
aperture of final chamber may pierce the 
host shell. Holocene; Atlantic.

PLACOPSILINELLA Earland, 1934
Plate 10. fig. 4

Type species: Placopsilinella auraniiaca Ear- 
land, 1934; OD.
Placopsilinella Earland. 19341*1041), p. 95.

Test liny, commonly attached to other for
aminifers. numerous rounded to hemispheri
cal chambers arranged in single or double 
rows, or less commonly in rows of three cham
bers abreast, but showing no regularity in 
arrangement or in mode of increase or 
decrease; wall proteinaceous, with some fer
ruginous cement; no aperture or intercameral 
communication apparent. Holocene; Atlantic.

THALAMOPHAGA Rhumbler, 1911 
Plate 10. figs. 5 and 6

Type species: Thalamophaga ramosa Rhum
bler, 1911; SD Loeblich and Tappan, 1964 
(*1910), p. C183.
Thalamophaga Rhumhler. 1911 (*2620), p. 229. 
Orhitophage Schlumberger. 1903 (*2774). p. 276 inom. 

prov.l.
Orhtiophaga Rhumbler. 1911 (*2620), p. 230: type species: 

obj.: SD Loehlicb and Tbppan, 19(>4 (*1910), p. CIK3. 
Marsupophaga Rhumbler, 1911 (*2620), p. 231; type 

species: obj.: SD Loeblich and Tappan. 1964 (*1910). 
p. C l83.

Tuhophaga Rhumbler. 1911 (*2620), p. 232; type species: 
obj.: SD Loeblich and Tuppan. 1964 (*1910), p. CI83. 

Nummophaga Rhumbler. 1911 (*2620), p. 232: type species: 
obj.; SD Loeblich and Tappan, 1964 (*1910|, p. C183. 

Anhalamophagum Rhumbler. 1913 (*2621), p. 440 (err. 
emend.).
Test attached and burrowing in the tests of 

other foraminifers, irregular inflated cham
bers 2 pm  to 8 pm  in diameter, with stolon
like connectioas that may branch; resorption 
of the calcite of the host shell leaves the 
very thin proteinaceous wall of the parasitic 
Thalamophaga lining the excavation. Eocene; 
France. Holocene; Atlantic.

Remarks: The names Orbiiophaga. Num
mophaga. Marsupophaga, and Tubophaga were 
originally used to indicate that the burrowing 
organisms parasitized particular genera .such 
as Orbitolites, Nummulites. and so forth, rather 
than indicating differences in the burrowers. 
However, other burrowing foraminifers may 
have been included with these.

Family PHTHANOTROCH1DAE 
Arnold, 1978

Phthiinotrochidac Arnold. 1978 (*76), p. 161.
Test with single chamber in early stage, 

later may be biloculine or multilocular, with 
chamber arrangement irregular, coiled or 
uncoiling; wall colorless, transparent, and pro
teinaceous. without secreted or agglutinated 
mineral particles; aperture initially with prom
inent stomostyle and collar, but later may 
have more than one aperture, and the aperture 
may become a simple tubular opening. 
Holocene.

PHTHANOTROCHUS Arnold, 1978
Plate 10. figs. 7-9

Type species: Phthanotrochus arcanus Arnold. 
1978; OD.
Phthanotrochus Arnold. 1978 |*76), p. 161.

Test small, commonly 100pm  to 120pm in 
diameter, with rounded to ovoid proloculus, 
later may become biloculine or multilocular, 
and chambers may be trochospirally enrolled 
or uncoiling or irregularly arranged; wall col
orless, membranous, transparent, protein
aceous: aperture terminal, rounded, may have 
pronounced neck and prominent entosolenian 
tube; pseudopodia granular, filose and reticu- 
lose; multinucleate, nuclei about 6 pm in 
diameter: both unilocular and multilocular 
individuals may produce abundant amoeboid 
gametes and undergo sexual reproduction. 
Living specimens may be deeply buried in ac
cretionary mass of debris and food particles. 
Holocene; intertidal region; USA: Monterey 
Bay. California.

Suborder TEXTULARIINA Delage 
and Herouard, 1896

Tcxlulariina Loeblich and Tappan. 1961 (*1904), p. 217, 
nom. corr. pro suborder Textularidae.



Tcxtularidae Delage and Herouard, 18% 1*926), p. 139. 
Astrorhizidea Lankestcr. IK85 (*I790|, p. 846 (orderi. 
Liluolidea Lankesler. 188? |*I790), p. 847 I order I. 
Textularulea Lankesler, 1885 |*I790|, p. 847 (order). 
Astrorhizidaccae Hurtog. in Harmer and Shipley. 1906 

(*1424), p. 59 (order).
LiiuotidaceaeHBnog.nl Harmer and Shipley. 19061*1424), 

p. 59 (order).
Tcxlulariaceae Harlog. in Hurmer and Shipley. 1906 

(*1424), p. 59 (order).
Astrorhizida Calkinv 1909 (*477A), p. 38 (order). 
Liiuolida Calkins. 1909 (*477A|, p. 39 lordcr). 
Tbxtulurida Calkins. 1909 (*477A|, p. 39 (order). 
Tcxiullnida Calkins. 19261*478|, p. 356 (order) 
Texiularidia Kuhn. 19261*1751), p. 150lorderl. 
Textulariacea Wedekind. 1937 (*3355), p. 84. 
Haplophrugmiacea Wedekind. 1937 1*33551, p. 111. 
Astrorhizidea Jirovee. 1953 (*1613), p. 3.34. 
Textulariidea Jlrovcc. 19531*1613), p. 335. 
Ammodiscidn Rauzcr-Chemousova and Revtlingcr. 1957 

1*2534), fig. I on p. 105 (order: n»m. nud.l. 
Texiulariida Fursenko. 1958 (*1199), p. 23 (order). 
Ammodiscidu Fursenko. 1958 (*1199), p. 23 (orderl. 
Ataxophrugmiida Fursenko, 19581*1199), p. 23 (orderl. 
Calcinifera Vyalov. 19661*3325), p. 5.10 (groupI. 
Silicinifera Vyalov. 1966 (*3325), p. 5. 10 igroup). 
Tectinifera Vyalov. 1966 (*3325), p. 5, 6. 10 (group). 
Tectinifera Mikhalevich. 1980(*2108),p. 54 (superclass). 
Animodiscnta Mikhalevich. 19801*2108), p. 55 (subclassi. 
Ammodiscoidida Mikhalevich. 19801*2108),p. 56lorder). 
Ammoscalariata Mikhalevich. 1980 (*2108), p. 54 (sub- 

clussl.
Ammoscalariida Mikhalevich. 19801*2108), p. 54 (order). 
Silicinifera Mikhalevich. 19801*2108), p. 54.55 (superclass). 
Silicotubidu Mikhalevich, 19801*2108), p. 55 (order). 
Miliumminea Mikhalevich. 1980 |*2I08), p. 55 (class). 
Miliamminata Mikhalevich. I980(*2108), p. 55 fsubclass). 
Miliamminida Mikhalevich. 19801*2108), p. 55 (order). 
Nouriida Mikhalevich. 1980 (*2108), p. 56 lordcrl. 
Texlulariata Mikhalevich. 19801*2108), p. 55 (subclass). 
Asirorhizicae Saidovu. 19811*26%), p. 10 (subclass). 
Texlulariicea Saidovu. 1981 (*26%), p. 10 Iclassl. 
Hippocrepinida Saidova. 1981 (*26%), p. 13 (order). 
Hormosinlda Saidova. 1981 (*26%), p. 14 lorderi. 
Trochamminida Saidova, 1981 (*26%), p. 22 (order). 
Rzehakinacae Saidova. 1981 (*26%), p. 27 isuhclass). 
Kzehakinida Saidova. 1981 (*26%), p. 27 (orderl. 
Asanospirida Mikhalevich. 19841*2112), p. 16 (orderl.

Test agglutinated, foreign particles held in 
organic or mineralized ground mass. L. Cam
brian to Holocene.

Superfamily ASTRORHIZACEA 
Brady, 1881

Aslrorhizacea Bulatova, in Subbolinaet ol.. 1981 (*3083), 
p. 17, nom. corr. pm superfamily Astrorhizidea- 

Astrorhizidea Glaessner, 19451*1250), p. 88. nom. transl. 
ex family Aslrorhizidae.

Asirorhizina Delage and Herouard. 18% 1*926), p. 128 
■ trlbci.

Aslrorhizidae Eimer and Fickert. 1899 (*1088), p. 593 
(lamily group).

Astrorhizicae Easton. 1960 (*1044), p. 65. 
Astiorhizoidea Souaya. 1%5 (*3043), p. 303. 
Boiellinidea Saidova, 1981 (*26%), p. 14. 
Schizamminidca Saidova. 1981 (*26961, p. 12. 
Diffusilinidea Saidova. 1981 |*26%), p. 13.

Test irregular, rounded, tubular, or branch
ing, nonseptate or with interior only partially 
subdivided; wall agglutinated. L. Cambrian 
to Holocene.

Family ASTRORH1Z1DAE Brady, 1881
Aslrorhizidae Brady. 1881 (*339), p. 41.43.
Asirorhizina Lunkesier, 1885 (*1790), p. 846. 
Astrorhizida Haeckel. 1894 (*1355), p. 185. 
Dendrophryida Haeckel, 18941*1355), p. 185. 
Astrorhizinae Delage and Hdrouard. 18%(*926),p. 129. 
Dendrophryidae Eimer and Fickert. 1899|*1088),p. 597.

Test free or attached, generally large, with 
two or more branches from a central area: 
agglutinated wall showing little selectivity and 
commonly poorly cemented, with a protein
aceous organic lining; apertures at the ends 
of the arms. M. Ordovician to Holocene.

Subfamily ASTRORHIZINAE Brady, 1881 
Astrorhizinae Brady, 1884 (*344), p. 61. nom. transl. 

ex lamily Aslrorhizidae.
Arastrorhiznia Rhumbler, 1913(*2621), p. 344 (err. emend.). 
Pelosininae Cushman. 1927 (*742), p, 12.
Radiculinae Saidova. 1981 (*26%), p. 11.

Test free, with central inflated region, from 
which extend arms or projections in two to 
many directions; arms generally tapering and 
bifurcated or multifurcated terminally, al
though these terminations may be broken 
from specimens in preservation. M. Ordovician 
to Holocene.

ASTRORH1ZA Sandahl. 1858
Plate 11, fig. I

1\'pe species: Astrorhiza limnicola Sandahl, 
1858; OD(M).
Astrorhiza Sandahl. 1858 (*2729), p. 301.
Anenistella Fischer, in de Folin and Porier, 1875 (*1148), 

p. 52: type species: Arenislella agglutinans Fischer. 
1875: OD(M).

Astrodiscus Schulze. 18751*28251, p. 113 (non Astrodiscus 
Ludwig. 1866); type species: Astrodiscus arenaceus 
Schulze. 1875: OEMM).



Haeckelina Bessels. 1875 |*227(, p. 265: lype species: 
Haeckelina gigunfcu Bessels, 1875; ODlMl. 

Astrorhiza Eimer and Fickert. 18991*10881, p. 594; lype 
species: Astrorhiza limrticoia Sandahl. 1858: SD 
Loeblich and Tappan, l% 41*1910), p. C1B4. ohj. 

Atastrorhizum Rhumbler. 1913 (*2621), p. 345 lerr. 
emend. I.
Test free, large. up to 15 mm in diameter, 

lenticular, with several stolonlike arms (4 to 
15) radiating in the plane of the disc and 
tapering and branching terminally; wall con
sists of many layers of agglutinated material, 
ranging from fine mud to relatively coarse 
sandy particles, sponge spicules, or smaller 
foraminifers, inner organic layer reported in 
some species; apertures at the ends of the 
radiating arms. M. Ordovician to Holocene; 
cosmopolitan.

ASTRORH1ZOIDES Shchedrina. 1969
Plate 11. fig. 2

Tvpe species: Astrorhiza cornu la Brady, 1879 
1*337), p. 43; OD.
Astrorhiza fAstmrhizoides) Shchedrina, 1969 (*2892), 

p. 167,
Test free, consisting of thick tube that 

branches at irregular intervals, not radiating 
from a central area as in Astrorhiza: wall of 
firmly cemented coarse sand grains, with rough 
exterior, thick inner organic lining protrudes 
either as simple or furcating tubes from the 
ends of the agglutinated branches, the large 
amount of organic material allowing the arms 
to be somewhat flexible; apertures at the ends 
of the branches. Holocene; N. and S. Atlantic; 
N. and S. Pacific; Arctic Ocean.

Remarks. Originally defined as a subgenus 
of Astrorhiza, this taxon is here elevated to 
generic rank, as it lacks the central disk from 
which radiate the arms of Astrorhiza.

PELOSINA Brady. 1879
Plait 11, figs. 3-8

Type species: Pelosina variabilis Brady, 1879; 
SD Cushman, 1910 (*701), p. 45.
Pelositta Brady, 1879 (*337), p. 30.
Arpelosum Rhumbler. 19131*2621), p. 348 (err. emend.I. 
Pelasinella Parr. 1950 (*2363), p. 261; type species: Pel- 

osinella hicaudata Parr. 1950; OD.
Globosiphan Avnimelech. 19521*97), p. 65: type species: 

Peiosina variabilis Brady var. sphaeriloculum Hfiglund. 
19471*1487), p. 61: OD.

‘!Miliettina Avnimelech, 1952 1*97), p. 64; type species: 
Pelositta distoma Milieu, 1904 (*2148), p. 608; OD.
Test free, elongate fusiform to subcylin- 

drical. tapering to the aperture: wall thick, 
fine grained but containing some transversely 
aligned larger grains or tests of smaller fora
minifers, inner organic lining may protrude 
from the aperture as dendritic branches, and 
may also project from a second opening at 
the base where it similarly is much divided 
into a rhizomelike structure that may serve 
for attachment to the substrate: aperture ter
minal but may have an opening at each end. 
Holocene; cosmopolitan.

RADICULA Christiansen. 1958
Plate II. fig. 12

Tvpe species: Radicula limosa Christiansen, 
1958; OD.
Radicula Christiansen. 1958 (*592), p. 51.

Test free, large, up to 15 mm in length, 
with elongate tubular branching arms, up to 
0.8 mm in diameter, radiating in every direc
tion and tapering gradually to the extremi
ties; no enlarged central area or chamber 
present: wall with thin proteinaceous inner 
lining covered with fine mud, inner cavity 
about one-half the outer diameter of the test; 
apertures at the tips of the arms. Holocene; 
Norway.

SACCODENDRON Rhumbler. 1935
Plate II. figs. 9-11

Tvpe species: Saccodendron hemnaileni Rhum
bler; OD.
Saccodendron Rhumbler, 1935 (*2622), p. 173.

Test free or attached, ovoid or subglobular 
central chamber up to 2 mm in diameter, 
from which radiate in every direction as many 
as ten long tubular dendritic arms, arms up to 
10 mm long and about 0.2 mm in diameter; 
wall grayish-brown, tough and flexible, that 
of central chamber thin, of loosely cemented 
sand grains and mud on a thin organic inner 
lining, wall of arms very thin, largely of mud 
attached to organic lining, the tips consisting 
only of the oiganic material; apertures at the 
branching ends of the tubular arms. Holo
cene: N. Germany: Sweden: Norway.



Subfamily VANHOEFFENELLINAE 
Saidova. 1981

Vanhoeffenellinae Loeblich and Tappan. 1982 (*1917), 
p. 26. nom. corr. pm subfamily Vanhoeffenella. 

Vanhoeffenella Saidova. 19811*2696), p. lOlnom. imperf.l.
Test free, large, discoidal. fusiform or 

caplike, with agglutinated tubular outer frame
work surrounding nonagglutinated protein
aceous organic central area on both sides of 
test. ?L. to M. Devonian, Holocene.

AMPHIFENESTRELLA Rhumbler. 1935
Plate 12. fig. 4

Type species: Amphifenestrella wiesneri Rhum
bler. 1935: OD(M).
Amphifenestrella Rhumbler. 1935 (*2622), p. 169.

Test free, 0.86 mm in diameter; discoidal, 
with flat transparent proteinaceous sides 
surrounded at periphery by an agglutinated 
layer of quartz grains; no distinct apertures. 
Holocene; off Germany.

Remarks: This genus and type species were 
based on a single specimen and have not been 
recorded elsewhere.

CAUSIA Rhumbler, 1938 
Plate 12. Pigs. 1-3

Type species: Causia injudicata Rhumbler; 
OD.
Causia Rhumbler. 19381*2624), p. 171.

Test free, 0.14 mm to 0.24 mm in diameter, 
discoidal and concavo-convex, with convex 
surface upward, marginal flange at the periph
ery; wall proteinaceous, with small quantity 
of agglutinated material; small round apertural 
opening in the center of the concave ventral 
surface visible through the semitransparent 
wall. Holocene; North Sea: Germany.

INAURIS J. E. Conk in. B. M. Conkin, 
and Thurman, 1979

Plate 12. figs. 9 and 10
Type species: Inauris tubulata J. E. Conkin 
et al., 1979; OD.
inauris J. E. Conkin. B. M. Conkin. and Thurman, 1979 

1*675), p. 4.
Tfest free, 0.42 mm to 0.79 mm in height; 

with ringlike undivided tubular chamber; wall 
agglutinated, a single layer of well-cemented 
siliceous grains; aperture rounded, produced

on a neck that lies in the plane of the ringlike 
chamber. L. to M. Devonian; USA: Indiana, 
Ohio. Kentucky.

Remarks: Originally placed in the Sac- 
camminidae, Inauris is here transferred to 
the Vanhoeffenellinae. The ringlike chamber 
could result from the disintegration of a mem
branous central area of a previously undivided 
chamber as in Vanhoeffenella, allowing col
lapse of the agglutinated margins to the ringlike 
form of the fossilized specimens. The wall 
was described as having siliceous cement, 
but because the specimens were obtained 
from acid residues of limestones, secondary 
silicification or other diagenetic changes may 
be involved.

VANHOEFFENELLA Rhumbler, 1905
Plate 12. figs. 5-8

Tvpe species: Vanhoeffenella gaitssi Rhumbler, 
1905; OD.
Vanhoeffenella Rhumbler. 19051*2618), p. 105. 
Arvanhoeffenum Rhumbler. 1913 1*26211, p. 345 (err. 

emend.).
Test lenticular and may be fusiform, trian

gular, or polygonal in plan, 0.4 mm to 2.6 mm 
in' length; organic lamella on the flattened 
and nonagglutinated sides, periphery covered 
by a single layer of sand grains to produce an 
agglutinated hemitubular margin; apertures 
at the ends of two to six or more short tubular 
necks that project from the test angles. 
Holocene; Antarctic at 70 m to 385 m: Indian 
Ocean; N. Atlantic: Iceland, at 1,889 m to
1.996 m depth; S. Atlantic at 3,705 m; off 
Germany at 40 m; Norway: Oslo Fjord.

Family BATHYSIPHON1DAE 
Avnimelech. 1952

Balhysiphonidae Loeblich and Tappan, 1984 (*1918), 
p. 4. nom. transl. ex subfamily Bathysiphoninae. 

Bathysiphoninae Avnimelech. 1952 1*97), p. 66 (sub
family).

Psammosiphonellinae Avnimelech. 1952 (*97|, p. 64 
(subfamily).

Flagrinidae Vyalov, 1966 |*3326|, p. 33. 
Astrorhizinullinae Saidova, 19811*2696), p. 10.

Test a straight, unbranched, or sparsely 
branched nonseptate tube that may show 
growth constrictions; wall thick, agglutinated, 
well cemented, growth occurring at one end.



opposite end may be packed with debris and 
periodically discarded; aperture at the open 
end of the tube. L. Cambrian to Holocene: 
cosmopolitan.

ASTRORHIZINULLA Saidova. 1975
Plate 1.1. fig. II

Type species: Psammosiphonella aetheria 
Saidova. 19701*2693), p. 139; OD.
Astrorhizinulla Saidova. 19751*26951. p. 13.

Test tubular, fusiform, or stellate, 4 mm to 
6 mm in length: narrow undivided chamber 
cavity occupying about one-fifth the test diam
eter; wall agglutinated, very thick, of loosely 
aggregated sand, exterior friable, interior sur
face smooth and compact; from two to five 
simple rounded apertures at the test extremi
ties. Holocene, at 1,260 m to 2,000 m. lower 
bathyal and abyssal depths; cosmopolitan.

BATHYSIPHON M. Sars, 1872
Plate 13. figs. I. 2. 5-7. 9, 10. 12-14; plate 14. fig. I 

Type species: Bathvsiphon filiformis M. Sars, 
1872; OD.
Bathysiphon M. Sars, in Cl. O. Sars. J8721*27331, p. 251. 
Arhathysiphum Rhumbler. 1913 (*262t). p. 352 (cit. 

emend.).
Psammosiphonella Avnimclech. 1952 (*97), p, 64: type 

species: Bathvsiphon arenaeeu.s Cushman. 1927 
1*738), p. 129; OD.

Flaynna Vyalov. 1966 (*33251, p. 9 (name not available, 
type species not described, and not stated to be n.g., 
n.sp., ICZN Art. 13 (cl): type species: Flagrina 
staminea Vyalov. 1966 Inom. nud.l; OD.

Bathysiphon tSilicohaihysiphonl Myatlyuk. 19661*2218), 
p. 260; type species: Bathysiphon ISilicohathv.siphon) 
yervcht Myatlyuk. 1966: OD.

Boydanowiczia Pishvanova and Vyalov, in Vyalov and 
Pishvanova. 1967 | *33291, p. 575; type species: Bog- 
danowiezia pocutica Pishvanova, in Vyalov and Pish- 
vanovu. 1967; OD(M).

Flayrina Vyalov. 1968 (*3327), p. 3, 5 (validated by 
description of type species and reference to earlier 
generic description): type species: Flayrina staminea 
Vyalov, 1968; OD.

Yokoia Halai and Noda. 19751*1429), p. 211: type species: 
Terehellinu kattoi Halai and Saiio. 1962 1*1430), 
p. 246: OD.
Test a straight unbranched elongate tube, 

open at both ends, nonseptate but may have 
slight annular constrictions resulting from peri
odic growth; growth generally occurs only at

one end of the tube from which pseudopodia 
protrude, opposite end packed with waste 
and food debris and periodically sealed off 
from the remainder of the test by production 
of a discoid plug, such filled sections eventu
ally are detached and discarded: wall aggluti
nated. thick, of sponge spicules, sand grains, 
and other foreign particles; aperture at the 
open end of the tube; cytoplasmic movement 
sluggish: multinucleate. U. Triassic (Carnianl 
to Holocene: cosmopolitan.

Remarks: Yokoia was described from the 
Miocene of Japan as a serpulid worm, with 
wall of randomly oriented siliceous spicules. 
Specimens range from about 2 mm in diame
ter to collapsed specimens of about 3 mm 
breadth, the largest observed being 54.5 mm 
in length, although all specimens apparently 
are broken at each end. We tentatively regard 
Yokoia as a synonym of Bathysiphon. also 
frequently found as isolated tubular fragments, 
and commonly constructed of sponge spic
ules as well as other agglutinated particles.

NOTH1A Pflaumann. 1964 
Plate 13. figs. 3 .4 . and 8

Type species: Rhizammina grilli Noth, 1951 
1*2271), p. 21;OD.
Nothin Pflaumann. 19641*2398), p. 70. 
Dendrophrynp.si.s Pflaumann. 1964 1*2398), p. 63: type 

species: Dendrophryopsis subalpina Pflaumann. 1964: 
OD.
Test elongate, tubular, may branch sparsely 

and irregularly; commonly compressed in pres
ervation, so that the inner cavity is completely 
flattened; wall agglutinated and may have 
more than one layer, constructed of particles 
of different composition; aperture at the open 
end. U. Cretaceous (Senonian to Maastrich- 
tian): Austria, Germany.

PLATYSOLENITES Eichwald. 1860 
PlHte 14, figs. 4-8

Type species: Platysolenites antiquissimus 
Eichwald, 1860: OD(M).
Platysolenites Eichwald. 18601*10861, p. 677. 
Platysoleniten Pander. 1856 (*2332), explan, of plate 3.

fig. 17 on p. 84 (nom. vemac.).
Yanichevskyites Sokolov. 1965 1*3016), p. 82. 84 (name 

available. ICZN Art. 13 (ii).not described, but refer



ence given to previous description); type species; 
Serpulites? petmpolitamis Yanishevskiy. 1926 1*3415), 
p. 112; ODiMl.
Elongate, straight, cylindrical tubes that 

may be flattened in preservation, 1 mm to 3 
mm in breadth and up to 30 mm or more in 
length; wall thick, up to 0.9 mm in thickness, 
of agglutinated small quartz grains, surface 
with widely spaced transverse grooves or wrin
kles; aperture at the open ends of the tube. L. 
Cambrian; USSR; Poland; Norway: USA: 
California.

Remarks: Platysolenites has been variously 
placed with Lhe annelids or echinoderms but 
was redescribed as a foraminifer by Fdyn and 
Glaessner (1979, *1168. p. 30). They credited 
the genus to Pander (1851). but we are unable 
to locate a validation of this name by Pander. 
Eichwald (I860, *1086, p. 677) described the 
genus and species, citing “Platysolenites 
Pand..” giving the reference “Pander die 
Fische des silurischen Systems I. c." Pander's 
"Monographie der fossilen Fische des silu
rischen Systems der Russisch-Baltischen 
Gouvemements" was published in 1856 rather 
than 1851: his plate 3, fig. 17 refers to Platy- 
soleniten only in the vernacular, hence has 
no standing in zoological nomenclature.

RHABDAMMINELLA de Folin. 1887
Plate 14. figs. 2 and 3

Type species: Rhabdamminella prismaeginosa 
de Folin. 1887 =  Marsipetla cylindrica Brady, 
in Tizard and Murray, 1882 (*3198), p. 714; 
ODlM).
Rhabdamminella de Folin, 1887 1*11441, p. 115. 
Rhabdamminella de Folin, 1861 1*1142), p. 140 inom. 

nud.i.
Pseudomunipella Saidova. 1975 I*26951, p. 23; type 

species; Manipella cylindrica Brady, in Tizard and 
Murray, 1882; OD.
Test an elongate slender tube of constant 

diameter, may be slightly arcuate, up to 6 mm 
or 7 mm in length: wall constructed of firmly 
cemented acicular sponge spicules, aligned 
parallel to the sides of the test in more or less 
irregular overlapping tiers; aperture at the 
open ends of the tube. Holocene, from 278 m 
to 3,750 m depth; N. and S. Atlantic; North 
Sea: Caribbean; S. Pacific.

Family RHABDAMMINIDAE Brady. 1884
Rhabdamminidae Locblich andTnppan.nom. corr. herein 

pm family Rhabdumminina.
Rhabdamminina Lankesler. 1885 1*1790), p. 84b. nom.

transl. ex subfamily Rhabdammininae 
Rhahdamminae Deluge and Herounrd. IH9b|*926l, p. 

130.
Arrhahdammidia Rhumbler, 1913 1*2621), p. 342 (err. 

emend, i.
Rhizamminidue Wiesner. 1931 (*3375), p. 79. nom. transl. 
Dendrophrynidae Vyalov. 196b (*3326), p. 29

Test free or attached, simple or branching, 
tubular to slightly inflated and conical, inte
rior nonseptate; wall of agglutinated sponge 
spicules, radiolurians. other foraminiferal tests, 
and silt particles in a fine-grained ground mass, 
commonly slightly flexible: apertures termi
nal. at ends of branches or chamber. Creta
ceous to Holocene.

Subfamily RHABDAMMININAE 
Brady. 1884

Rhabdammininae Brady. 18841*344), p. 64. 
Rhizammininae Rhumbler. 18951 *26161. p. 82. 
ArThizamnia Rhumbler. 1913 1*26211. p. 350 terT. 

emend. I.
Tcstulosiphoninae Avnimclech, 19521*97), p. bh. 
Marsipellinae Hofker. 1972 (*1521), p. 80.

Test consisting of an elongate, narrow, sim
ple or branching lube: apertures at open end 
of tubes. Holocene.

MARS1PELLA Norman, 1878
Plate 15. fig. 2

Type species: Marsipella elongata Norman, 
1878; OD(M).
Manipella Norman, 18781*2264). p. 261. 
Armanipellum Rhumbler. 1913 1*2621), p. 351 lerr. 

emend. I.
Test large, up to 6 mm in length, elongate, 

fusiform, tubular, cylindrical, or tapering and 
undivided, may be slightly twisted; wall fhin, 
of agglutinated sand, sponge spicules or tests 
of other foraminifers. firmly cemented: aper
tures at the open ends of the tube. Holocene; 
cosmopolitan, from 108 m to 3,216 m.

OCULOSIPHON Avnimelech. 1952
Plate 15. Tig. I

Type species: Rhabdammina linearis Brady. 
1879 (*337), p. 37; OD.



Oculosiphon Avnimelech. 1952 1*97). p. 65. 
Rhabdammina Eimer and Fickert. IH99 (*1088), p. 595 

(non Rhabdammina M. liars. I869i; type species: 
Rhabdammina linearis Brady. 1879; SD Loeblich and 
Tappan. 1964 (*1910|, p. CI85.
Test free, elongate, with narrower tubular 

portion extending in both directions from an 
inflated central area; wall thin, agglutinated, 
consisting of a single layer of grains or very 
few grains: aperture at the open ends of the 
lube. Holocene; N. and S. Atlantic; S. Pacific.

RHABDAMMINA M. Sars, 1869
Plate 15, fig. 3

Type species: Rhabdammina abyssorum M. 
Sars. in Carpenter. 1869; OD.
Rhabdammina M. .Sars, in Carpenter. 1869 (*488). p. 61. 
Rhabdammina M. Sars. I869(*2734), p. 248lnom. nud.l: 

M. Sars, in Carpenter, 1868 (*487), p. 171, 172 Inom. 
nud.l.

Arrhabdammum Rhumbler. 1913 (*2621), p. 351 lerr. 
emend. I.
Test with three, or less commonly four to 

five, radiating tubes of nearly constant diam
eter, cavity in central area globular, that of 
branches narrow, about one-third the diame
ter of the branches; wall thick, of firmly 
cemented coarse sand grains, exterior rough 
but cavity interior smooth: apertures at the 
open ends of the tubular rays. Holocene, in 
deep water, from 700 m to 4.800 m: cosmo
politan.

RHIZAMMINA Brady, 1879
Plate 15. figs. 6-8

Tvpe species: Rhizammina algaeformis Brady. 
1879; OD(M).
Rhizammina Brady. 1879 (*337), p. 39.
Rhizammina Eimer and Fickert. 1899 1*1088), p. 595: 

type species: Rhizammina algaeformis Brady, 1879: 
SD Loeblich and Tappan. 1964 (*1910), p. C l86. 

Arrhizammum Rhumbler. 1913 1*2621). p. 350 lerr. 
emend.).

Tesiulosiphon Avnimelech. 1952 |*97), p. 66; type 
species: Rhizammina indivisa Brady. 1884 (*344), 
p. 277; OD.
Test elongate, tubular, branching dichoto- 

mously but sparsely; wall thin and flexible, 
with large amount of organic material and 
with embedded sand grains, tests of other 
foraminifers. or radiolarians: aperture at the 
ends of the tubes. Holocene, in deep water.

1.260 m to 5.800m; N. and S. Atlantic; N. and 
S. Pacific.

TESTULORHIZA Avnimelech, 1952
Plate 16. fig. 7

Tvpe species: Rhizammina globigerinifera 
Hofker, 1930 (*1492), p. 117: OD.
Testulorhiza Avnimelech. 1952 (*97|, p. 66.

Test elongate, tubular, up to 25 mm in 
length, rarely may branch dichotomously. com
monly with short lateral branches arising at 
irregular intervals and open terminally: wall 
organic, flexible, main tube with agglutinated 
tests of other foraminifera on the surface, but 
lateral branchlets have almost no agglutinated 
materia], hence in dried material are collapsed 
or almost entirely destroyed: apertures at the 
open ends of the lateral branches. Holocene; 
S. Pacific: Ceram Sea, at 2.081 m.

Subfamily DENDROPHRY1NAE 
Haeckel, 1894

Dcndrophryinae Cushman. 1927 (*742), p. 14, nom. 
iransl. ex family Dcndrophryida.
Test attached, with very elongate, erect, 

nonseptate tubular portion that bifurcates fre
quently and may be spreading. U. Cretaceous 
(Campanian); Pleistocene to Holocene.

DENDROPHRYA T. S. Wright. 1861
Plate 15. fig. 4

Tvpe species: Dendmphrva erecta T. S. Wright, 
1861; SD Cushman. 1928 (*747), p. 85. 
Dendrophrya T. S. Wright, 1861 (*3397), p. 122. 
Ardendrophyrum Rhumbler. 1913 1*2621), p. 345 (err. 

emend.).
Test attached, about 3.5 mm to 6 mm in 

height; early stage may consist of a hemi
spherical to caplike expansion that may attach 
to a hard substrate or be buried in a softer 
one. or less commonly may lack a basal expan
sion and be directly attached to the substrate; 
an irregularly branching, dendritic nonseptate 
tube arises either from the center or margin 
of the convex surface of the basal chamber or 
directly from the attachm ent, successive 
branchlets of decreased diameter: wall with 
organic lining more or less thickly coated 
with fine-grained agglutinated material, may



have ferruginous cement; apertures at the 
open ends of the branches. Pleistocene to 
Holocene: N. Atlantic: off Scotland: Norway.

PSAMMATODENDRON Norman, 1881
Plate 15. (ig. 5: plate 16. figs. 5 and 6 

Type species: Psammatodendron arborescens 
Norman, in Brady, 1881: OD(M).
Psammatodendron Norman, in Brady. 1881 (*3411, p. 98. 
Dendrophrvna Vyalov. 1966 (*33251, p. 9; type species: 

Psammatodendron dickotomicum Neagu, 1964 (*2233), 
p. 580, OD.
Test attached, length about 5 mm. early 

chamber rounded and inflated as in Lagen- 
ammirta but giving rise to an erect stage with 
repeatedly bifurcating tubular portion of con
stant diameter: wall agglutinated, of compactly 
cemented fine sand, brownish in color: aper
tures consist of irregular openings at the slightly 
constricted ends of the tubular branches, 
bordered by slightly thickened lip. U. Creta
ceous (Campanian): Romania; Holocene, at 
60 m to 700 m: N. and S. Atlantic.

Subfamily HALYPHYSEMINAE 
Loeblich and Tappan. 1984 

Halyphyseminae Loeblich and Tappan. 1984 (*19181, p. 4.
Test attached, basal attachment may be 

expanded and discoidal, giving rise to an erect 
tubular to conical chamber: wall of agglutina
ted sponge spicules or other foreign particles; 
aperture terminal and rounded, commonly 
surrounded by a tuft of spicules. Holocene.

Remarks: The Halyphyseminae differ from 
the Rhabdammininae in being shorter and 
broader, in having an expanded basal attach
ment, and in commonly having a tuft of spic
ules agglutinated to the apertural region.

HALYPHYSEMA Bower bank, 1862
Plate 16, figs. 8 and 9

Type species: Halyphysema lumanowiczii 
Bowerbank, 1862; OD(M).
Halyphysema Bowerbank. 1862 (*322), p. 1105. 
Gastrophysema Haeckel. 1877 (*1354), p. 4. 8, 24; type 

species: Squamutina scapula Carter. 1870 1*5001, p. 
311 lerr. nom. subst. pro Halyphysema tumanowiczii): 
SD Loeblich and Tappan. 19641*1910), p. C192. 

Arhaliphvsemum Rhumbler, 1913 (*2621), p. 352 (err. 
emend.).

Test attached, with spreading and inter
nally subdivided basal expansion, and later 
erect conical, clavate. tubular, or branching 
chamber: wall agglutinated, that of basal expan
sion of finest particles, and may include frag
ments of sponge spicules, erect portion with 
sand, tests of other foraminifeis, or sponge 
spicules that are oriented in the direction of 
test growth; aperture terminal, rounded, may 
be obscured by a cluster of sponge spicules 
surrounding the opening: pseudopodial net
work with pronounced granular streaming; 
multinucleate. Holocene: Atlantic: Carib
bean; Pacific.

DENDRONINA Heron-Alien 
and Earland, 1922
Plate 16. figs. 1 and 2

Type species: Dendronina arborescens Heron- 
Alien and Earland, 1922; SD Cushman. 1918 
(*710), p. 85.
Dendronina Heron-Allen and Earland, 1922 (*1473), p. 78.

Test attached, expanded basal area con
taining ramifying passages that converge to a 
central cavity, or may grow free from a bul
bous early portion, later stage may branch 
dichotomously. occasionally more than one 
tubular portion may arise from a single basal 
expansion: wall fragile, of fine sand and sponge 
spicules that are oriented parallel to the sides 
of the tube and agglutinated on an organic 
base; apertures are simple terminal openings 
on the slightly constricted ends of the branches 
and may be bordered by projecting spicules. 
Holocene; S. Pacific.

NUBECULARIELLA Averintsev. 1911
Plate 16, fig. 4

Type species: Nubeculariella birulai Averint
sev. 1911; OD.
Nubeculariella Averintsev, 1911 (*100), p. 8.

Test attached, a short undivided tube: wall 
organic with sparsely and coarsely aggluti
nated coating, with some very large grains to 
which the test apparently was attached, ter
minal part of the tube with fine or no aggluti
nated material; aperture rounded at the flared 
open end. Holocene: Arctic Ocean.



Family DRYORHIZOPS1DAE Loeblieh 
and T appan.1984

Dryorhizopsidae Dteblich and Tappan. 1984 (*1918), p. 5.
Test attached to the substrate, consisting 

of a series of irregularly or dichotomously 
branching lubes that may radiate from a cen
tral trunklike region: wall agglutinated. Penn
sylvanian to Holocene.

Remarks: The Dendrophryinae differ in 
growing erect from the substrate, rather than 
being attached throughout the length of the 
tubular portion.

DRYORHIZOPSIS Henbest, 1963
Plate 16, fig. 3

Type species: Dryorhizopsis cadyi Henbest. 
1963: OD.
Dryorhizopsis l ien best, 1063 (*14571, p. 23.

Test with proloculus giving rise to many 
radiating tubular extensions, attached through
out their length and of greatest breadth against 
the attachment, the tubular extensions at least 
partly enclosing the cytoplasm, rather than 
being open to the substrate beneath: wall 
agglutinated, of very fine silt or clay: apertures 
at the ends of the tubular extensions. U. Car
boniferous. 1). Pennsylvanian: USA: Texas.

SAGENINA Chapman, 1900
Plate 16. fig. 14

Type species: Sagenella frondescens Bradv. 
1879 (*337), p. 41; OD(M).
Stif>cniiui Chapman. 1400 1*529), p. 4 Inom. subst. pro 

Sagenelta Brady. 18741.
Sagenelta Brady, 1879 (*3371, p. 41 I non Sagenella Hall. 

18511: ob|.
Antigenum Rhumblcr. 19131*26211. p. 345 lerr. emend.i.

Test attached throughout, consisting of 
dichotomously or irregularly branching and 
occasionally anastomosing tubes lying against 
the substrate, tubular chamber may decrease 
in diameter with successive bifurcations: wall 
finely agglutinated; apertures rounded at the 
tips of each of the tubular branches. Eocene; 
Holocene: N. and S. Pacific.

Family SILICOTUB1DAE Vyalov. 1968
Silicolubidae Vyalov. 19681*3327), p. 3

Test elongate, tubular, with regular con
strictions giving an appearance of chambers 
but lacking distinct septa. U. Cretaceous 
(Senoniam.

SILICOTUBA Vyalov, 1966 
Plate 16, figs. 10-13

Type species: Hyperammina grzybowskii 
Dylaianka, 1923 (*1029), p. 63: OD.
SiUcntuha Vyalov. 1966 (*3325), p. 9.

Test with proloculus followed by a tubular 
part with irregularly spaced constrictions: wall 
finely agglutinated, aperture terminal. U. 
Cretaceous (Senonian): Poland: Germany; 
Czechoslovakia.

Remarks: Described from Cretaceous flysch 
deposits, most specimens are crushed and 
flattened short fragments, and the exact nature 
of the complete test is uncertain.

Family HIPPOCREPINELL1DAE 
Loeblieh and Tappan. 1984

Hippocrepincllidue Loeblieh and Tappan. 1984 (*1918), 
p. 5.
Test elongate, tubular to fusiform, open at 

both ends, nonseptate but commonly with 
transverse growth constrictions: wall very finely 
agglutinated, surface smoothly finished; open
ings small, rounded, terminal, larger at one 
extremity. L. Pennsylvanian, Permian, Oligo- 
cene. Miocene, Holocene.

Remarks: Differs from the Bathysiphonidae 
in the thin, more flexible, and Finer grained wall 
and restricted apertural openings. Differs from 
the Hippocrepininae of the family Hyperam- 
minidae in being open at both ends and in the 
less rigid and less firmly cemented wall.

H1PPOCREPINELLA Heron-Alien 
and Earland. 1932

Plate 17. figs. 1-5
Type species: Hippocrepinelta hirudinea Heron- 
Alien and Earland. 1932: SD Cushman. 1933 
1*766), p. 71.
Hippocrepinetla Heron-Alien and Earland. 1932 (*1479), 

p. 294.
HiruJinu Vyalov. 1966 (*33251, p. 9: type species: llippiy 

crvpinella hirutiifbrmis. Suzin. in Bogdanovich. 1963 
1*270), p. 152: OD.
Test free, up to 2 mm in length, irregularly 

cylindrical, straight to arcuate; wall thin, agglu
tinated, of very Tine sand and mud. poorly 
cemented and flexible in life, although dried 
specimens become rigid and fragile, white to 
dark gray in color, smoothly finished, or may 
be transversely wrinkled: may have apertures 
at both ends of the test, one being much



smaller than the other, the much constricted 
openings possibly expand temporarily for the 
ingestion of food particles but are closed at 
gametogenesis, and the tiny inequally biflag- 
ellate gametes escape from secondarily formed 
small pores of 15 pm  to 20 pm  diameter that 
are scattered over the test surface and then 
become free swimnming. ?L. Pennsylvanian: 
Permian: Oligocene; Miocene; Holocene, at 
100 m to 34b m; S. Atlantic.

Remarks: Differs from Bathysiphon in the 
wall being thin and flexible, rather than thick, 
firm, and rigid.

Family SCHIZAMM1NIDAE Ndrvang. 1961
Schizamminidae Nprvang. 1%I 1*2269). p. 171.

Test free, nonseptate. tubular to flaring, 
dichotomously branching or spreading fanlike 
in a single plane: wall thick and agglutinated, 
labyrinthic, canaliculate, exterior smoothly 
finished. Holocene.

JULLIENELLA Schlumberger, 1890
Plate 17. figs. 6-8

Type species: Juilieneila foe tide Schlumber
ger, 1890; ODlM).
Juilieneila Schlumberger, 18901*2763), p. 213.

Test large, flabelliform or with large fanlike 
portion extending in two directions from cen
tral attachment, outer margin produced into 
tubules; wall firm, finely agglutinated with 
considerable ferruginous cement, reddish in 
color, interior labyrinthic, irregularly sub
divided by intermittant radiating ridges not 
reflected at the exterior, surface with trans
verse wrinkles; many laige pores open into 
the interior but are constricted within the 
wall into smaller openings at the exterior: 
apertures numerous, small rounded openings 
at the ends of tubular extensions at the periph
ery. Holocene; S. Atlantic: off Liberia; Indian 
Ocean; S. Pacific; New Zealand.

SCHIZAMMINA Heron-Alien 
and Earland, 1929
Plate 17, figs, 9 and 10

Type species: Schizammina labyrinthica Heron- 
Alien and Earland, 1929; SD Cushman, 1930 
(*756), p. 73.
Schizammina Heron-Alien and Earland, 1929 (*1476), 

p. 103.

Test free, a nonseptate dichotomously 
branching lube: wall thick, finely agglutinated, 
interior labyrinthic but with both exterior 
and interior surface smoothly finished between 
openings of the labyrinth cavities, exterior 
with occasional transverse wrinkles; aperture 
at the open ends of the tube. Holocene; 
Atlantic: off French Equatorial Africa.

Family PSAMMOSPHAERIDAE 
Haeckel. 1894

Psammosphaeridac Eimer and Ficken. 1899 |*I088|, p.
598, nom. corr. pro family Psammosphaerida. 

Psammosphaerida Haeckel. 1894 (*1355), p. 185. 
Siegnumminidae Moreman. 193(1 (*2181), p. 48.

Test free, globular to irregular or with sev
eral loosely joined chambers; wall coarsely 
agglutinated. Ordovician to Holocene.

Subfamily PSAMMOSPHAERINAE 
Haeckel. 1894

Psammosphaerinae Cushman. 1927 (*742), p. II, nom. 
transl. ex family Psammosphaerida. 
l i s t  globular to irregular; wall finely to 

coarsely agglutinated; no recognizable aper
ture. but interstitial pores may occur between 
grains. Ordovician to Holocene.

ANICTOSPHAERA McClellan, 1973
Plate 18. figs. I and 2

Type species: Anictosphaem pmgres.ui McClel
lan, 1973; OD.
Anictosphaem McClellan, 1973 |*I959|, p. 283.

Test free, an irregular chamber or possibly 
a group of chambers without definite arrange
ment; wall agglutinated, a single layer of well- 
cemented sand grains; no definite aperture.
M. Silurian (Ludlovian) to L. Devonian; USA: 
Nevada.

BYKOVAEINA Suleymanov. 1969
Plate 18. figs. 3 and 4

Type species: Bvkovaeina divulyata Suley
manov, 1969; OD.
Bykovueinu Suleymanov. 1969 1*3100), p. 36.

Test free, a single lenticular chamber, 
approximately 0.65 mm in diameter and 0.40 
mm in thickness, periphery angular to cari
nate; wall agglutinated: no visible aperture. 
U. Cretaceous (Santonian to Campanian); 
USSR: Kazakhstan.



CELLONINA Kristan-Tollmann. 1971
Plate 1*1. figs. 8-10

Type species: Cellonina mostleri Kristan- 
Tollmann, 1971: OD.
Cellonina Kristan-Tollmann, 1971 (*1742), p. 265.

Test free. consisting of a few loosely joined 
chambers that are broadly connected in an 
irregular manner from a central region: wall 
agglutinated: no definite aperture, but deep 
pits are aligned regularly at the margin of the 
vesiclelike chambers and may serve as aper
tures. U. Ordovician (Ashgillian) or L. Silurian 
(Valenlian): Austria.

Remarks: The deep pits bordering the cham
bers were said to serve as outlets for the pro
toplasm. hence apparently connect to the 
chamber interior.

PSAMMOPHAX Rhumbler, 1931
Plate 19, figs. 4-6

Type species: Psammophax consociata Rhum
bler, in Wiesner, 1931: OD(M).
Psammophax Rhumbler. in Wiesner. 1931 (*3375), p. 80.

Test free, a few globular chambers arranged 
in a rectilinear or curved series: wall aggluti
nated. surface roughly finished: no visible 
aperture. L. to M. Devonian: USA: Okla
homa, Ohio; L. Jurassic: Germany; Holocene, 
Antarctic, S. Pacific: E. coast Tasmania, from 
122 m to 385 m.

PSAMMOSPHAERA Schulze. 1875
Plate 18. figs. 10-13: plate 19. figs. 2 and 3 

Tvpe species: Psammosphaera fusca Schulze, 
1875; OD.
Psammosphaera Schulze. 18751*2825), p. 113. 
Arpsammosphaerum Rhumbler. 1913 (*2621), p. 347 

(err. emend.).
PsammellaRhumbler. 1935 (*2622), p. 167; type species: 

Psammella frankei Rhumbler. 1935 (non Lendenfeld. 
1887; nom. nud.l: ODlMl.

Arenosphaera Shchedrina. 1939 (*2885), p. 95: type 
species: Arenosphaera perforata Shchedrina, 1939; 
ODlM).
Test free, laige, up to 6 mm across, consisting 

of one to several loosely joined spherical cham
bers; wall agglutinated, of a single layer of 
coarse sand grains, no inner organic layer 
present: the loosely agglutinated sand grains 
separated by large pores that serve as apertures.

M. Ordovician to Holocene: cosmopolitan; 
Arctic Ocean: Kara Sea, Greenland Sea, from 
670 m to 700 m.: N. Atlantic, from 90 m to 
5,500 m, S. Atlantic, at 300 m to 5.600 m: 
Antarctic, at 3.350 m: N. Pacific, from 370 m 
to 3.864 m.. and S. Pacific, from 4,670 m to 
4,750 m.

PSEUDASTRORHIZA Eisenack, 1932
Plale 18. figs. 8 and 9

Type species: Pseudastrorhiza silurica Eisen
ack. 1932; OD.
Pseudastrorhiza Eisenack. 1932 (*10891. p. 259. 
Pamstellites O. Wetzel, 19511*3361), p. 113; type species: 

Parvistellites hospitalis O. Wetzel, 1951: OD(M). 
Test free, with three to seven short, thick 

radiating arms that are closed and bluntly 
rounded at the ends; wall agglutinated of a 
single layer of fine quartz grains; apertural 
opening not observed. Ordovician: Eslhonia;
L. Carboniferous (Toumaisian), Mississippian 
(Osagian): USA: Utah; Paleocene (Danian) 
glacial pebble: Germany.

SOROSPHAERA Brady, 1879
Plate 19. fig. I

Type species: Somsphaem confusa Brady, 1879: 
OD(M).
Somsphaem Brady. 1879 I *3371, p. 28.
Arsomphaerum Rhumbler. 1913 1*2621), p. 347 (err. 

emend.).
Test free, a series of subglobular chambers 

without definite arrangement; wall aggluti
nated, of loosely cemented coarse particles; 
no distinct aperture, but interstitial pores prob
ably allow communication with the exterior. 
Silurian to Holocene; cosmopolitan.

SPICULOSIPHON Christiansen. 1964 
Plate 20. figs. 1-3

Type species: Spiculosiphon radiata Christian
sen, 1964: OD.
Spiculosiphon Christiansen. 1964 (*593), p. I.

Test spherical, 0.4 mm lo 4 mm in diame
ter; wall of loosely agglutinated sponge spic
ules that may protrude from the sphere and 
commonly with included tests of calcareous 
foraminifers, numerous thin organic threads 
extend about twice the diameter of the sphere 
and most specimens also have a long rod or



tube of agglutinated sponge spicules on which 
it stands upright, rod two to ten times the 
diameter of the sphere and total length of the 
individual, with rod up to 20 mm; no distinct 
aperture; asexual reproduction by budding 
or by fission, sexual reproduction not observed. 
Holocene; N. Norway, at 100 m.

STORTHOSPHAERA Schulze. 1875
Plate 18. figs. 5-7

Type species: Storthosphaem atbida Schulze, 
1875; OD.
Storthosphaem Schulze. 1875 (*28251, p. 11.1. 
'ITitanopsis de Folin, 1881 (*1142). p. 1.18 (nom. nud.l: 

tie Folin. I887(*II44), p. 114; lypcspecies; Titanopsis 
irregularis de Folin. 1887. ODlMl. 

Arstorthosphaerum Rhumbler. 141.11*26211, p. 347 (err. 
emend.).
Test free, lurge, up to .1 mm in diameter, 

subglobular, with irregular protuberances, 
ridges, and projections from the surface; wall 
thick, soft, of poorly cemented fine sand, 
light gray to grayish-brown in color; no recog
nizable aperture, but the loosely cemented 
sand grains may possibly leave spaces for pas
sage of cytoplasm. L. Carboniferous (Tournai- 
sian), L  Mississippian: USA: Texas; Holocene;
N. Atlantic, from 360 m to 3,262 m; Gulf of 
Mexico, at 392 m to 1.460 m.

THURAMMINOIDES Plummer. 1945 
Plate 19. fig. 7

Type species: Thummminoides sphaeroidalis 
Plummer, 1945: OD.
Thummminoides Plummer, 1945 (*2429), p. 218.

Test free, subglobular to discoidal with 
broadly rounded periphery: wall agglutinated 
of fine quartz grains, both inner and outer 
wall surfaces smoothly finished: no distinct 
aperture. U. Carboniferous, L. to M. Pennsyl
vanian; USA: Texas.

Remarks: As more than one species were 
represented among the type specimens of the 
type species, varied interpretations of this 
genus have resulted. The above description is 
based on the holotype and on similar topo- 
types in our collection, and excludes coexisting 
specimens with labyrinthic interior, surface 
protuberances or convolutions, or with inter
nal tubules that open as pores at the surface.

The latter had been regarded as representing 
the type species by Conkin (1961. *671). who 
reported it in rocks from Silurian to Permian 
in age: he further placed in synonymy the 
Australian species Thummminoides teicherti 
(Parr) Crespin (1958, *689, p. 41) = Crithionina 
teicherti Parr (1942, *2359, p. 107), although 
if conspecific. the latter would have priority 
over Plummer's species by three years. Conkin 
and Conkin (1979, *673, p. 15) later trans
ferred both Plummer’s species and genus to 
the radiolarians. Although possibly the 
Mississippian form studied by Conkin is a 
radiolarian, the holotype of Plummer's spe
cies (and hence the genus based on it) is an 
agglutinated foraminifer. The Permian spe
cies of Parr and Crespin is neither conspe
cific nor congeneric but is also an agglutinated 
foraminifer with thick, coarsely perforate wall 
and simple interior, lacking an aperture.

THURAMMINOPSIS Haeusler. 1883
Plate 18. figs. 14-16

Type species: Thuramminopsis canaliculala 
Haeusler. 1883; OD(M).
Thuramminopsis Haeusler. 1883 (*I3S6|, p. 69. 
Danuhica Frentzen. 1944 1*1180), p. 325; type species. 

Danuhica gmcilis Frentzen. 1944, SD Thalmann. 1947 
(*3167). p. 391.
Test an irregular chamber with numerous 

subglobular to conical protrusions from the 
surface; wall agglutinated; no definite aperture 
but large pores present in the grooves between 
adjacent papillae. U. Jurassic (Malm a); 
Switzerland; Germany.

Subfamily STEGNAMMIN1NAE 
Moreman. 1930

Stegnamminioae Moreman. 19301*2181), p. 48. 
Thekammininae Dunn. 1942 (*1023), p. 326.

Test free, irregular in form to subcylindrical, 
straight to curved: no definite aperture. M. 
Ordovician to Devonian.

BLASTAMMINA Eisenack, 1932 
Plate 20, figs. 8-10

Type species: Blastammina poivmorpha Eisen
ack. 1932: OD.
Blastammina Eisenack. 19.12 (*1089), p. 261.



Test free, a rounded to hemispherical or 
subangular chamber; wall with brown pro
teinaceous layer sparsely covered by quartz 
particles; no distinct aperture. Silurian; Swe
den: Gotland.

CERATAMMINA Ireland. 1939 
Plate 20. Mg. 11

Type species: Ceratammina cornucopia Ire
land, 1939; OD.
Ceratammina Ireland. 19391*1584), p. 194.

Test free, unilocular, conical and slightly 
arcuate; wall agglutinated, of fine, well- 
cemented sand grains; no visible aperture. L. 
Devonian; USA: Oklahoma.

RAIBOSAMMINA Moreman, 1930 
Plate 20. figs. 6 and 7

Type species: Raibosammina mica Moreman. 
1930; OD.
Raibosammina Moreman. 1930 1*21811, p. 50.

Test elongate, up to 0.76 mm in length, 
subcylindrical, twisted, or irregularly branched; 
wall agglutinated, with various sized parti
cles, roughly finished: no apparent aperture.
M. Ordovician; USA: Oklahoma.

STEGNAMM1NA Moreman. 1930 
Plate 20. fig. 4

Type species: Stegnammina cylindrica More
man, 1930: OD.
Stegnammina Moreman. 1930 (*2181U p. 49.

Test free, subcylindrical to prismatic in 
shape; wall agglutinated, of fine to medium 
sized grains, well cemented, surface rough; 
aperture indefinite. L. to M. Silurian; USA: 
Oklahoma.

THEKAMMINA Dunn, 1942
Plate 20, fig. 5

Type species: Thekammina quadrangularis 
Dunn, 1942: OD.
Thekammina Dunn. 19421*1023), p. 32b.

Test free, subangular, ranging from flattened 
triangular to rectangular in outline; wall agglu
tinated, thin. of poorly cemented fine to coarse 
quartz particles; no definite aperture. L. 
Silurian; USA: Illinois.

Family SACCAMM1N1DAE Brady, 1884
Saccamminidae Eimerand Fickert. 18991*1088), p. 399, 

nom. corr. pro family Saccamminina.
Saccamminina Lankestcr. 1885 1*1790), p. 846. nom.

Iransl. ex subfamily Saccammininae.
Pilulinina Lankester, 1883 (*1790), p. 846.
Pilulinida Haeckel. 1894 (*1355), p. 190.
Saccamminae Delagc and Hemuard. 18961 *9261, p. 130. 
Pilulinidae Lister, in Lankester. 1903 1*17911. p. 141. 
Silicamminidae Vyalov, 19681*3327), p. 4.

Test free or attached, globular to elongate; 
wall agglutinated; aperture single to multiple, 
rounded to slitlike. Ordovician to Holocene.

Subfamily SACCAMMININAE Brady, 1884 
Saccammininae Brady. 18841*344), p. 64.
Arsaccamnia Rhumbler. J913 1*26211, p. 347 lerr. 

emend.).
Test free, globular, ftasklike or elongate; 

wall agglutinated: aperture terminal, rounded, 
and in living specimens commonly provided 
with distinctive organic oral apparatus 
consisting of inward projecting tube enclos
ing a gel-like capsule. Ordovician to Holocene.

AMPHITREMOIDA Eisenack, 1938
Plate 2 1. figs. I and 2

Type species: Amphitremoida citroniforma 
Eisenack, 1938; OD(M).
Amphitremoida Eisenack. 19381*1090|, p. 235.

Test free, lenticular in outline, up to 0.36 
mm in length: wall thick, smooth, aggluti
nated. of very fine quartz particles, yellowish 
in color; two apertural openings, one at each 
of the acuminate ends. Ordovician; Baltic 
region, glacial pebble.

BRACHYSIPHON Chapman. 1906
Plate 23. figs. I and 2

Type species: Brachysiphon corbuliformis 
Chapman. 1906: OD.
Brachysiphon Chapman. 1906 (*535), p. 83. 
Arbrachysiphum Rhumbler. 1913 (*26211, p. 351 (err. 

emend.).
Test free, subcylindrical; wall with a dis

tinct proteinaceous inner layer, and an outer 
layer of coarse particles including tests of 
other foraminifers, agglutinated in a finer 
ground mass; aperture terminal, rounded, 
bordered by a thickened extension of the



organic lining. Holocene, at 220 m: S. Pacific: 
off New Zealand, North Island.

CRONE1SELLA Dunn. 1942
Plate 2 1. figs. 4 and 5

Tvpe species: Cmneisella ivpa Dunn. 1942;
o d .
Cmneisella Dunn. 19421*10231, p. 334.
Shidelerella Dunn. 1942 1*10231. p. 328; type species; 

Shidelerella bicuspidata Dunn. 1942; OD.
Test elongate, fusiform, with subparallel 

sides: wall thin, agglutinated, of fine to large 
grains: apertures terminal on one or more 
slight necklike protrusions at one or both 
ends of the test. Silurian: USA: Missouri. 
Illinois.

HYPERAMMINITA Crespin. 1958
Plate 23. fig. 5

Tvpe species: Hvperamminai 7) ntdis PatT, 1942 
1*2359), p. 105; OD.
Hypemmminita Crespin. 19581*689), p. 54.

Similar to Brachysiphon but with roughly 
finished agglutinated wall of coarse quartz 
particles and wide aperture at the open end 
of the tubular chamber: length up to 2.75 
mm. Permian; Western Australia.

LAGENAMMINA Rhumbler, 1911
Plate 21. figs. 7-9

Type species: Lagenammina iaguncula Rhum
bler. 1911: OD(M).
Ijigenammina Rhumbler. 1911 1*26201, p. 92. 111. 
Arluffemtmmum Rhumbler, 1913 1*2621). p. 348 (err. 

emend.).
Pmieonella Lukina. 1969 1*1942), p. 175: type species: 

Reophax difflugiformis Brady, 18791*337), p. 51: OD. 
Test flask shaped, with elongate neck: wail 

with proteinaceous organic layer densely cov
ered by agglutinated material; aperture ter
minal, produced on an elongate neck. Silurian 
to Holocene; USA; USSR: Germany: Western 
Australia; Atlantic Ocean, at 1.500 m to 5,480 m.

OVAMMINA Dahlgren. 1962
Plate 22. figs. 7-11

Type species: Ovammina opaca Dahlgren, 
1962: OD(M).
Ovammina Dahlgren. 1962 (*871), p. 196.

Uahlgrenia Lena. 1974 1*18221. p, 10 inon Dahlgreiiia 
Bondar. 1942): type species; Dahl/frenia palafianienw 
Lena, 1974; OD.

Dahl^reniella Lena and D. Human. 1980 (*1823), p. 178 
tnom. subsl. pro Dahlgrenia Lena. 1974).
Test free, ovoid to fusiform, about 0.13 

mm to 0.7 mm in length and 0.23 mm to 0.5 mm 
in breadth. ovoid to circular in transverse sec
tion; wall with inner hyaline layer and outer 
opaque layer of fine agglutinated mica flakes 
and diatom frustules, resulting in a granular 
surface; aperture terminal, with entosolenian 
apparatus of a diameter about one-fourth to 
one-sixth of the test diameter, connected to 
the inner wall layer by thin lateral lamellae, 
during gameiogenesis the main aperture con
stricts and closes, and a ring of accessory 
apertures forms around it to provide egress 
for the gametes; gamont uninucleate, schiz- 
ont multinucleate. with up to 16 nuclei of 12 
pm  to 86 //m in diameter; cytoplasm gray to 
colorless. Holocene: Sweden: Gullmar Fjord, 
to about I m; Argentina: Puerto Deseada.

PILULINELLA Saidova, 1975 
Plate 23. fig. 15

Tvpe species: Pilulinella sphaerica Saidova. 
1975; OD.
Pilulinella Saidova. 1975 (*2695), p. 49.

Test free, large. I mm to 2 mm in diameter, 
spherical, unilocular; wall of fine clay agglu
tinated on an organic base; aperture termi
nal, rounded. and said to be constricted within 
by an inner wall layer that surrounds a smaller 
opening. Holocene: subtropical Pacific.

Remarks: The genus was described as hav
ing a double aperture, with smaller opening 
formed by a second wall layer inside a larger 
one. The aperlural modification may indi
cate an oral apparatus, such as occurs in the 
aperture of Saccammina and others. Pilulinella 
differs from Pilulina in the circular rather 
than slitlike aperture and from Saccammina 
in the very fine-grained wall.

PLACENTAMMINA Thalmann. 1947
Plate 21. figs. 12-19

Type species: Reophax placenta Grzybowski, 
18981*1327), p. 276: OD.



Placenmmmina Thalmann. 1947 (*3167), p. 394. 
Placentammina Majzon. 1943(*1982), p. 62. 151 (name 

not available, ICZN An. 13 (b), type species not 
designated).

SiUcammina Vyalov, 19661*3325), p. 9.10: type species: 
Saccammina vulgaris Bogdanovich. 1963 1*270), p. 
155: OD.

Bogdanovicziella Myailyuk, 1970 (*2220), p. 51; type 
species: Pelosina complanata Franke. 19121*1170), p.
107; OD.
Test circular to ovoid in outline, up to 1,0 

mm in diameter, commonly collapsed and 
flattened in preservation; wall finely aggluti
nated. surface smooth to somewhat rough 
where occasional grains protrude; aperture 
rounded or may appear ovate to slitlike, 
depending on degree of compression, may be 
slightly elevated on a short neck or surrounded 
by a thickened rim, generally terminal, al
though secondary compression may result in 
a somewhat eccentric position. Cretaceous 
to Miocene, typically in flysch deposits; 
cosmopolitan.

PSAMMOPHAGA Arnold. 1982 
Plate 22. figs. 3-6

Type species: Psammophaga simplom Arnold. 
1982; OD.
Psammophaga Arnold. 1982 (*78l, p. 76.

Test small, 0.25 mm in length, pyriform to 
ovoid: wall of thick transparent flexible matrix 
with a thinner outer agglutinated covering.- 
aperture terminal, simple, at the pointed end 
of the test, or may be slightly produced on a 
neck, without peduncular sheath or entoso- 
lenian collar; granuloreticulose pseudopodia, 
cytoplasm containing large quantities of 
ingested mineral particles, gamont with sin
gle large polygenomic nucleus (up to 100pm) 
that divides to produce abundant gametes, 
schizont unknown. Holocene, shallow water; 
USA: California. Monterey Bay.

SACCAMMINA Carpenter. 1869 
Plate 23, fig. 8

Type species: Saccammina sphaerica Brady, 
1871 (*329), p. 183; SD Cushman. 1928 (*747), 
P- 72.
Saccammina Carpenter. 1869 (*488), p. 61 (also err. cil. 

as Saccamina, p. 611.
Saccammina M. Sars, 1869 (*2734), p. 248 Inom. nud.l.

Arsaccammum Rhumbler. 1913 1*2621), p. 347 lerr. 
emend. I
Test free, a single globular chamber up to 

3.5 mm in diameter; wall firm, with inner 
proteinaceous layer covered by fine aggluti
nated quartz particles held in an organic 
cement; aperture rounded, may be nearly 
flush or produced on a short neck, inner oiganic 
wall layer modified in living specimens to an 
oral apparatus or entosolenian tube around 
the opening. M. Silurian: USA: Ohio, Okla
homa; to Holocene: N. Atlantic, at 346 m to 
2.886 m. off Norway: Ireland; Arctic Ocean, 
at 178 m to 290 m: N. Pacific, at 4,100 m; 
Antarctic, at 2,600 m.

Remarks: Commonly credited to Sars or 
to Sars in Carpenter, the authorship of this 
genus should be credited to Carpenter, as 
discussed by Loeblich and Tappan {1961, *1903, 
pp. 79-80).

SACCULINELLA Crespin. 1958 
Plate 23. fig. 9

Type species: Sacculineila australis Crespin, 
1958; OD.
Sacculineila Crespin, 1958 (*689), p. 43.

Short, sacklike test, up to 1.3 mm in length 
and 1.1 mm in breadth, ovoid in plan, with 
rounded base and broad, open apertural end; 
wall agglutinated, of very fine quartz parti
cles, surface smoothly to moderately roughly 
finished; aperture large, rounded, terminal, 
bordered by thickened lip. Permian: Western 
Australia.

STOMASPHAERA Mound. 1961
Plate 21. fig. II

Type species: Stomasphaera brassfieldensis 
Mound. 1961; OD.
Stomasphaera Mound. 1961 1*2200), p. 28.

Test free, subspherical to subangular; wall 
agglutinated, of medium to coarse grains, sur
face roughly finished; aperture a small cen
tral rounded opening. L. Silurian: USA: 
Indiana.

TECHNITELLA Norman. 1878 
Plate 23. figs. 3 and 4

Type species: Technilella tegumen Norman. 
1878; SD Cushman. 1910 (*701), p. 47.



Technitella Norman. 1878 (*2264), p. 279. 281. 
Hypemmminella de Folin, 1881 1*1142). p. 140 (nnm. 

nud.i: de Folin. 1887 (*1144). p. 114 Inom. nud.; non 
Hyperamminella Cushman and Waters. 1928). 

Artechnitum Rhumbler. 1913(*2621),p. 3501err. emend, i.
Test free, elongate, oval, fusiform or cylin

drical, up to 3 mm in length; wall thin, of 
agglutinated longitudinally aligned sponge spic
ules and some quartz grains; aperture termi
nal, rounded, may be slightly produced on a 
neck or have a thickened border. Oligocene 
to Holocene: N. and S. Atlantic: Pacific: Ant
arctic; Europe: South America: Australia.

Subfamily PILULININAE Brady. 1884 
Pilulininae Brody, 1884 l*344|, p. 63.

Test free, globular: wall finely agglutinated, 
thick, but poorly cemented; aperture an elon
gate slit, slightly produced. Holocene.

PILUUNA Carpenter. 1870
Plate 21. figs. 20 and 21

Tvpe species: Pilulina jeffrevsii Carpenter. 
1875 (*490), p. 532: SD(SM).'
Pilulina Carpenter, 18701*489), p. 5.
Arpilum Rhumbler. 1913 (*26211, p. 349 (err. emend.).

Test free, globular, up to 3.5 mm in diame
ter: wall relatively thick but flexible, aggluti
nated of loosely aggregated sand and long 
sponge spicules felted together in a ground 
mass of finer sand and broken spicules, sur
face smoothly finished; aperture an elongate 
narrow curved or sigmoid slit, elevated on a 
low ridge. Holocene: N. Atlantic.

Subfamily THURAMMININAE 
A. D. Miklukho-Maklay, 1963 

Thurammininae A. D. Miklukho-Maklay. 1963 (*2130), 
p. 153 (also err. tit as Thuramminae. p. 146.
Test free or rarely attached, globular, or 

with a few to many subconical or tubular 
projections from the surface; wall aggluti
nated; numerous apertures, flush with the 
surface or at the ends of the projections. 
Ordovician to Holocene.

ASTRAMMINA Rhumbler, 1931
Plate 22. figs. 1 and 2: plate 23. Tigs. 1014 

Type species: Astrammina mm  Rhumbler. 
1931; OD(M>.

Astrammina Rhumbler. in Wiesncr. 1931 (*3375), p. 77 
Isvn. Armorella sphaerica Heron-Alien and Earlaml, 
1932 and Pelosphaem comma Heron-Allen and Earland. 
19321.

Armorella Heron-Alien and Earland. 1932 (*1479), p. 
256: type species: Armorella sphaerica Heron-Alien 
and Earland. 1932 - Astrammina ram Rhumbler: 
ODlM).

Pelosphaem Heron-Alien and Earland. 1932 (*1479l, p. 
255: type species: Pelosphaem cornuta Heron-Alien 
and Earland. 1932 - Astrammina mm Rhumbler; 
ODlM).
Test free, large, up to 6.5 mm in diameter, a 

single spherical chamber with one to five 
narrow stolonlike arms radiating in various 
directions but usually in nearly the same plane 
and the longest ones commonly very flexible, 
may also have fragile conical projections, and 
may produce rounded buds I probably in asex
ual reproduction); protoplasmic body enclosed 
in a thick imperforate organic membrane with 
a single oral region; outside and slightly 
separated from this organic cover is a thin but 
very firm agglutinated wall incorporating coarse 
and fine sand and sponge spicules, commonly 
with a single layer of grains but may be up to 3 
grains in thickness, with considerable brown 
to gray, acid mucopolysaccharide organic 
cement: pseudopodia projecting through the 
gelatinous capsule in the oral region of the 
organic shell occupy the space between it 
and the agglutinated test, and then project 
through openings at the ends of the tubular 
arms. Holocene, at 78 m to 2.258 m depth: S. 
Atlantic: South Georgia; Antarctic: S. Pacific: 
New Zealand. North Island.

Remarks. The synonymy of Armorella 
sphaerica, Aslmmmina mm. and Pelosphaem 
cornuta was demonstrated on living speci
mens from the Antarctic (DeLaca. 1986.*924).

GASTROAMMINA Dunn. 1942
Plate 21. fig. 6

Type species: Gastroammina williamsae Dunn, 
1942: OD.
Gastroammina Dunn, 1942 1*1023), p. 335.

Test irregularly saclike with a few latge 
conical protuberances; wall thin.agglutinated, 
loosely cemented, surface rough; aperture 
not seen. L. or M. Silurian; USA: Missouri.



Remarks: Although originally described 
as two-chambered, the only described speci
men appears to be irregularly saclike and 
probably is internally undivided. Gastroam- 
mina may be congeneric with Ordovicina. 
but the latter was described as having a wholly 
organic wall. As Ordovicina was isolated by 
palynological preparation, any mineral mat
ter would have been dissolved, and it might 
originally have been agglutinated.

ORBULINELLOIDES Saidova, 1975
Plate 21. fig. 10

Type species: Orbutinoides agglulinatus 
Saidova. 1970; OD.
Orbulinelloides Saidova. 1975(*2695|,p.4l Inom. subsl.

pro Orhulinoides Saidova. 1970).
Orhulinoides Saidova. 1970 1*2694), p. 164 (non 

Orbutinoides Cordey. 1968): obj.
Test free, spherical; wall coarsely aggluti

nated with organic cement, porous; apertures 
numerous, rounded, and scattered over the 
entire surface but not elevated on projec
tions. Holocene; boreal Pacific Ocean: Kurile- 
Kamchatka Trench.

ORDOVICINA Eisenack, 1938 
Plate 21. fig. 3

Type species: Ordovicina oligostoma Eisenack, 
1938; ODfMl.
Ordovicina Eisenack. 1926 (*I090|, p. 2.24.

Test free, broadly ovate to irregularly 
polygonal in outline, with numerous conical 
projections: wall organic, but described from 
palynological preparations and originally may 
have been agglutinated; aperture uncertain, 
probably multiple at the ends of the projec
tions. Ordovician to Silurian; Baltic glacial 
pebbles.

PSEUDOTHURAMMINA D. B. Scott. 
Medioli, and M. A. Williamson. 1981

Plate 2.2, figs. 6 and 7
Type species: Thurammina'l limnetis D. B. 
Scott, and Medioli, 1980 (*2834), p. 43; OD.
Pseudothurummina D. B. Scott. Medioli, and M. A.

Williamson, in D. B. Scott et ul„ 1981 1*2*35), p. 126. 
"Pseudoihummmina" D. B. Scott and Medioli, 1980 

1*2*34). p. 44 (invalid. ICZN Art. 15).
Test free or less commonly attached, sub-

globular, 0.3 mm to 1.6 mm in diameter, with 
up to five irregular mamillae or projections 
from the surface: wall agglutinated, flexible, 
thin, with mineral grains cemented to a trans
parent organic lining that remains visible in 
living specimens where no foreign particles 
are present in the area of attachment but that 
rapidly disintegrates at death, hence is not 
preserved in the sediments; apertures at the 
open ends of the tubular projections. Holocene, 
in marshes: W. Atlantic. USA: Massachu
setts. Maine. Virginia: Canada: Prince Edward 
Island; Brazil: State of Rio de Janeiro; 
Germany: Kieler Bucht.

THURAMMINA Brady, 1879
Plate 21, fig. 22

Type species: Thurammina papillata Brady. 
1879; SD Cushman, 1910 (*701), p. 571.
Thurammina Brady. 1879 1*337), p. 45.
Arthyrammum Rhumbler. 1913 1*2621), p. .247 (err. 

emend.).
Psammosphaem (Thurammina) Hofker. 1972 1*1521), 

p. 31. .2.1 inom. trnnsl.i.
Test globular to subglobular, with many 

short conical protuberances; wall agglutinated, 
very thin, of a single layer of fine quartz grains, 
dark brown in color; aperture a small open
ing at the summit of each protuberance, the 
apertural rim of cement only, without included 
grains. M. Silurian to Pennsylvanian: USA; 
Czechoslovakia; Holocene: N. and S. Adantic, 
from 218 m to 3,800 m; North Sea; N. and S. 
Pacific, from 48 m to 6,250 m; Antarctic, to
5,200 m.

Family POLYSACCAMMINIDAE 
Loeblicb and Tappan. 1984

Polysaccamminidae Loeblich and Tappan. 19841*191*), 
p. 5.
Test consisting of a linear series of irregu

lar. rounded chambers; wall agglutinated, with 
considerable cement and with organic inner 
layer, may have a few large sand grains attached 
to the surface: aperture terminal and border 
may be slightly elevated. Holocene; in near
shore or brackish water.

Remarks: Differs from the Saccamminidae 
in the linear series of irregular chambers and 
from the Hormosinidae in the irregular cham



bers and greater umount of organic matter 
that results in a more flexible test.

GOATAPITIGBA Narchi, 1962
Plate 24. figs. 5-9

Type species: Goatapitigba jumra Narchi. 1%2; 
OD.
Ooatapitigba Narchi. I%2 1*2230). p. 277.

Test attached, globular proloculus followed 
by a few somewhat inflated subpyriform cham
bers: wall agglutinated, with organic inner 
layer, and a few large grains held in considera
ble cement; aperture terminal, against the 
attachment. Holocene: Brazil: Cabo Frio.

POLYSACCAMMINA D. B. Scott. 1976
Plate 24. Tigs. 1-4

Type species: Polysaccammina ipnhalina 
D. B. Scott, 1976: OD.
Polysaccammina D. B. Scott. 19761*28331, p. 316.

Test free, with irregularly globular cham
bers that increase in size with growth, aligned 
in a roughly uniserial, biserial, or wholly irreg
ular series; wall with very thin inner organic 
layer and an outer homogeneous imperforate 
agglutinated layer of fine sand with rare larger 
grains, held in an organic cement; aperture 
terminal, rounded, bordered by an extension 
of the inner organic wall layer that projects 
over the apertural edge, apertural opening 
also may be closed within by a thin cover 
consisting of the inner organic layer. Holocene: 
USA: S. California: Canada: Prince Edward 
Island; Brazil: W. of Rio de Janeiro.

Family HEMISPHAERAMM1NIDAE 
Loeblich and Tappan, 1961 

HemisphaeiamininkJac Loeblich and Tappan. 19821*1917), 
p. 26, nom. cransl. ex subfamily Hemisphaerammininae. 

Oryctodermidae Saidova, 1981 (*2696), p. 12.
Test free or attached, consisting of one or 

more subglobular to discoidal chambers; wall 
agglutinated; aperture single or may be un
recognizable. Ordovician to Holocene.

Subfamily HEMISPHAERAMMININAE 
Loeblich and Tappan, 1961

Hemisphaerammininae Loeblich and Tappan. 19611*1902),
p. 277.

Tholosininac Bermudez and Rivero, 19631*211), p. 75. 
Saccamminisinac Saidova. 1981 1*2696), p. 15.

Test attached or rarely free, wall aggluti
nated, with considerable cement, interior not 
subdivided. Ordovician to Holocene.

AMMOPEMPH1X Loeblich, 1952 ' 
Plate 26. figs. 9-11

Type species: Urnula quadruple Wiesner. 1931 
(*3375>, p. 82; OD.
Ammapemphix Loeblich. 1952 (*18771. p. 821 nom. subst. 

pro Urnula Wiesner, 19311.
Umuta Wiesner. 1931 (*3375), p. 82 (non Urnula Clapartde 

and Lachmann. 1857): obj.
Test attached, consisting of up to four nearly 

equal sized hemispherical chambers, com
monly symmetrically arranged, each nearly 
circular in outline; wall finely agglutinated, 
white to yellowish in color, smoothly finished, 
attachment wall very thin, delicate, and trans
lucent and may break when loosened from 
the attachment so that chambers appear open 
ventrally: a single small, rounded aperture at 
the apex of each chamber. Holocene; Ant
arctic; Arctic.

AMPHJCERVIC1S Mound, 1961
Plate 24. figs. 15-17

Type species: Amphicervicis elliptica Mound. 
1961; OD.
Amphicervicis Mound, 1961 (*2290), p. 29.

Test attached, elliptical to circular in out
line, consisting of three rapidly enlarging cham
bers that are completely enveloped dorsally 
by the final depressed hemispherical cham
ber, base flattened to concave: wall aggluti
nated. of well-cemented fine- to medium-sized 
grains, surface smooth: two apertures, at oppo
site ends of the test, somewhat produced. L. 
Silurian; USA: Indiana.

ATELIKAMARA McClellan. 1973 
Plate 25. figs. 15 and 16

Type species: Atelikamam incomposita McClel
lan, 1973; OD.
Atelikamam McClellan. 1973 (*1959), p. 305.

Test attached, irregular in outline, free sur
face convex, interior partially subdivided by 
incomplete septa: wall agglutinated, of poorly
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sorted quartz particles, well cemented: aperture 
indefinite. M. Silurian: USA: Nevada.

COLONAMMINA Moreman. 1930
Plate 26. Tigs. I and 2

Typespecies: Cohnammitia verruca Moreman, 
1930; OD.
Colmiammimi Moreman. 1930 (*21811, p. 55.

Test a single hemispherical attached cham
ber, may have surrounding flange: wall agglu
tinated; a single aperture at the center of the 
upper surface may be slightly elevated- Silurian; 
USA: Oklahoma.

HEMISPHAERAMMINA Loeblich 
and Tappan. 1957 

Plate 25. figs. 1-8
Type species: Hemisphaerammina batalleri 
Loeblich and Tappan, 1957, OD. 
Hemisphaerammina Loeblich and Tappan. 1957 (*1897), 

p. 21V
Fairliella Summerson, 1958 (*3105), p. 555: type species: 

Fairliella duantha Summerson. 1858: OD.
Iridiella Shchedrina. 1962 (*2889), p. 57: type species: 

Iridiella marixalhi Shchedrina. 1962: OD. 
Metamorphma Browne, in Browne and Schott. 1963 

(*439), p. 223; type species: Wehhinella thotus Moreman. 
19331*2182), p.395 lerr. cil. as "tholxux 'by Bmwne, in 
Browne and Schott. 1963. p. 223): OD.
Test attached, a single hemispherical cham

ber that may have a bordering flange: wall 
agglutinated, with considerable cement; no 
apparent aperture, hence communication with 
the exterior probably through interstitial pores. 
M. Silurian to Holocene: cosmopolitan.

Remarks: The simple rounded agglutinated 
test may at times be misidentified: as noted 
by Adegoke el al. (1969, *14, p. 102) the egg 
capsules of Neritina, a prosobranch gastro
pod common in lagoons and estuaries, may 
be of similar shape, size, and gross morphol
ogy. The nucleus, cytoplasmic nature, and 
even the process of gamogony have been stud
ied for living Hemisphaerammina. under the 
earlier designation Webbinella hemisphaerica 
(J. Le Calvez. 1938, *1799). hence there is no 
question as to the foraminiferal affinity of this 
species.

IRIDIA Heron-Alien and Earland. 1914 
Plate 27. figs. 1-9

Type species: India diaphana Heron-Alien 
and Earland, 1914; OD.

India Heron-Alien and Earland. 1914 (*1471|, p. 37|.
Test attached, a hemispherical or irregular 

chamber with short tubular to branching pro
jections; wall proteinaceous, consisting of a 
fibrillar lamina propria, formed by endoplasm, 
and an outer perilamina produced by the 
ectoplasm and pseudopodia, may include 
agglutinated particles; apertures at ends of 
tubular projections; pseudopodia elongate, 
bifurcating, and arising from a stomostyle or 
pseudopodial trunk; during asexual repro
duction young embryos become temporarily 
pelagic and have radiating, nonanastomosing 
pseudopodia, later the pseudopodia are with
drawn. the embryo attaches to the substrate 
and forms a test: during sexual reproduction 
gametes with two laterally attached unequal 
flagella unite to form a diploid schizont that is 
morphologically like the gamont. Holocene; 
Africa: Kerimba Archipelago; Caribbean; 
Mediterranean.

JASCOTTELLA Huddleston and Haman. 1982
Plate 25, figs. 11-14

Type species: Mantilla hemispherica J. A. B. 
Scott, 1974; OD.
Jascottella Huddleston and Haman, 1982 (*1574), p. 421 

(nom. subst. pro Mumilla J. A. B. Scott, 1974). 
Mamillai. A. B. Scott, 19741*2836), p. 1711 non Mamilla 

Fabricius, 1823: nec Wagner. 1907); obj., OD(M).
Test attached, hemispherical, up to 1.8 mm 

in diameter, commonly with complete wall 
against the attachment, although this may be 
incomplete in rare specimens: wall coarsely 
agglutinated, with considerable cement; 
aperture at the center of the upper convex 
surface, al the end of a calcareous tubular 
projection that is continuous with the inner 
cement-rich layer of the agglutinated wall. U. 
Cretaceous (Santonian to L. Campanian); 
Canada: British Columbia.

LACUSTRINELLA Loeblich 
and Tappan. n. gen.

Plate 26. figs. 12-14
Type species: Ammopemphix lacustris Ha
man and Marolt. 1985 (*1377), p. 157; here 
designated.

Test attached, diameter up to 0.58 mm, 
consisting of a few subglobular chambers of 
approximately equal size and closely appressed, 
upper surface rounded to centrally subconical



and produced to the central aperture, lower 
surface flattened, periphery rounded; wall 
agglutinated, thin, consisting of randomly 
arranged siliceous sponge spicules with small 
amount of fine sand, that of lower surface 
membranous, translucent, and with less agglu
tinated material, commonly tom when speci
mens are freed from the substrate; apertures 
rounded, terminal on a slight projection at 
the center of each chamber. Holocene, brack
ish lakes, at 2 m depth; USA: Louisiana.

Remarks: Differs from Ammopemphix in 
the more coarsely agglutinated wall, inflated 
chambers, prominent and elevated apertures, 
and less delicate and partially agglutinated 
lower wall against the substrate, in contrast to 
the flattened test of Ammopemphix. with 
wholly organic lower wall. Lacustrinella rep
resents an entirely different environment, being 
associated with numerous arcellaceans, as 
well as a few brackish water subtropical fora- 
minifers, whereas Ammopemphix occurs in 
normal marine water at depths of 14 m to 385 
m, in both the Arctic and Antarctic.

MESAMMINA Pichler, 1971
Plate 26. figs. 15 and 16

Type species: Mesammina annika Pichler, 1971; 
OD.
Mesammina Pichler. 1971 (*24051, p. -'ll1).

Test attached, rounded to oval in outline; 
wall agglutinated, of quartz grains held in 
organic cement, the organic material red to 
brown in color; aperture consists Of a series 
of regularly spaced openings against the attach
ment on the periphery. L. to M. Devonian 
(Emsian, Eifelian); Germany.

SACCAMMINIS Ireland. 1960
Plate 24, figs. 10 and 11

Type species: Saccamminoides multicellus 
Ireland, 1956 (*1585), p. 841; OD.
Saccamminis Ireland. I960 (*15861, p. 1217 Inom. subst.

pm Saccamminoides Ireland. I956l.
Saccamminoides Ireland. 19.66 (*1585), p. 841 (non 

Saccamminoides Geroch. 1955); type species; obj.. OD.
Test attached, consisting of a series of hem

ispherical to ovoid chambers arranged in a 
linear series; wall agglutinated; aperture against 
the attachment at the end of the series of 
chambers, and may be slightly produced on a

neck. U. Carboniferous, U. Pennsylvanian; 
USA: Kansas.

SCYPHOCODON Kristan-Tollmann, 1971
Plate 24. figs. 12-14

Type species: Scyphocodon verrucosus 
Kristan-Tollmann, 1971; OD.
Scyphocodon Kristan-Tollmann, 1971 (*1742), p. 261.

Test a single hemispherical to polygonal 
inflated chamber, with broad open side that 
may be the position of attachment, but if so. 
no chamber floor was present against the 
substrate; wall agglutinated, of a single layer 
of grains, no organic layer evident, apparently 
constructed in a series of bands (possibly 
growth rings): aperture probably against the 
attachment (the periphery is generally dam
aged in the specimens obtained from acid 
residues), or if a free-living form, which appears 
unlikely, the entire open side would represent 
the aperture. U. Silurian (Ludlovian); Austria.

SOROSPHAERELLA J. E. Conkin,
B. M. Conkin, and Thurman. 1979

Plate 24. figs. 18 and 19
Type species: Sorosphaera'! cooperensis J. E. 
Conkin, B. M. Conkin, and Canis. 1968 (*674), 
p. 151; OD.
SorosphaereUai. E. Conkin. B. M. Conkin. and Thurman. 

1979 (*675|, p. 6; OD.
Test attached to various objects, such as 

calcareous sponge spicules, or possibly algae, 
a single subglobular chamber or possibly two 
to four chambers although the appearance of 
septa may result from indentations of the 
attachment: wall agglutinated, of medium to 
coarse particles, with little cement; no aperture 
other than interstitial openings. U. Devonian 
to L. Carboniferous. L. Mississippian; USA: 
Alabama. Illinois, Indiana, Missouri, Montana.

SOROSTOMASPHAERA McClellan. 1966
Plate 26. figs. 5-8

Type species: Sorostomasphaera waldronensis 
McClellan. 1966; OD.
Somstomasphaem McClellan. 1966 (*19581, p. 478.

Test free, with one to a few loosely attached 
to slightly appressed globular chambers; wall 
finely agglutinated, well cemented; aperture 
a single round opening at the surface of each 
chamber, no intercameral connections. M. 
Silurian (Niagaran): USA: Indiana.



THOLOSINA Rhumbler, 1895
Plate 26. figs. 3 and 4

Type species: Placopsilina bulla Brady, 1881 
(*339), p. 51: SD Cushman. 1918 (*710), p. 63.
Tholosina Rhumbler, 1895 |*2616l. p. 62. 
Pxeudoplacopsilina timer ami Fickert. 16*19 I *1088), 

p. 672: type species: obj.: ODtMl.
Artholoxum Rhumbler, 19131*2621), p.3461err. emend.I.

Test attached, globular, much inflated: wall 
agglutinated, surface smoothly finished: two 
or more apertures flush with the attachment 
or at the ends of irregular protuberances aris
ing just above the attachment. Ordovician to 
Holocene; Atlantic; Antarctic; North .America: 
Europe.

WEBBINELLOIDEA G. A. Stewart 
and Lampe, 1947 
Plate 25. figs. 9 and 10

Type species: Webbinelloidea similis G. A. 
Stewart and Lampe. 1947: OD.
Webbinelloidea G. A. Stewart and Lampe. 19471*3067). 

p. 534.
Somxphueroidea G. A. Stewart and Lampe. 1947 (*3067), 

p. 334: type species: Soroxphaeroideapolyfjtmia G. A. 
Stewart and Lampe. 1947: OD.
Test attached, with a few subglobular, 

subangular to hemispherical chambers in a 
linear or spreading arrangement: wall agglu
tinated. surface rough: no visible aperture. 
M. Devonian: USA: Ohio; Poland.

Subfamily CRITHIONININAE Hofker, 1972
Crilhionininae Hofker. 19721*1521), p. 66. 
MarsonclIinaeSttidova. 1981 (*26961, p. 13tnom.imperf.: 

recte Masonellinae).
Test free or attached, interior subdivided 

by one or more partial septa. U. Ordovician 
or L. Silurian. Holocene.

CRITHIONINA Goes, 1894
Plate 28. figs. 1-4

Type species: Crithionina mamilla Goes, 
1894; SD Rhumbler, 1904 (*2617), p. 229.
Crithionina GoSs. 1894 (*1257), p. 14.
Arcrithionum Rhumbler, 1913 (*2621), p. 346 (err. 

emend. I.
Test attached, commonly to other fora- 

minifers, a single subspherical to hemispheri
cal chamber that may be incompletely divided 
internally by an inward growing partial sep

tum; wall thick, of agglutinated fine sand, 
sponge spicules, and foraminiferal tests, sur
face roughly finished, in part as the result of 
dislodgement of some of the larger particles; 
no apparent aperture in globular individuals, 
but a few may have a rounded aperture at the 
end of a tubular projection from one side, 
perhaps as a temporary development in ontog
eny. Holocene: Atlantic: North Sea: Carib
bean; Pacific.

DAITRONA Loeblich and Tappan. 1961 
Plate 28. figs. 9-13

Type species: Crithionina lens Goes, 18% 
(*1258), p. 24: OD.
Daitmna Loeblich and Tappan, 1961 (*1904), p. 216.

Test free. 2 mm to 4 mm in diameter, dis- 
coidal to lenticular in section, circular to ovoid 
in plan, a single chamber that is partially to 
nearly completely subdivided internally by 
radial semisepta or incomplete partitions that 
project inward from the outer wall: wall thin, 
consisting of a single finely agglutinated layer, 
loosely cemented, without inner otganic layer 
(Cesana, 1981, *517, p. 197); no recognizable 
aperture. Holocene; Pacific.

Remarks: The species with internal radial 
subdivisions, described by Y. Le Calvez and 
Cesana (198(1, *1807, p. 215) as Hemisphaer- 
ammina bradyi, is in fact a representative of 
Daitmna, which does possess internal parti
tions, whereas true H. bradyi. described from 
60 m depth off Durham, England, has none. 
They also incorrectly consider H. bradyi as 
the type species of Hemisphaerammina, 
whereas the Cretaceous H. batalleri was orig
inally designated as type for that genus. As 
there appears to be no gradation between 
species with radial inner partitions and those 
with undivided interior, both genera are rec
ognized herein.

MASONELLA Brady. 1889
Plate 28. figs. 19 and 20

Type species: Masonella planulata Brady, 
1889: SD Cushman. 1927 (*746), p. 188.
Masonella Brady. 1889 (*345), p. 293.
Armaxonellum Rhumbler. 1913 1*2621), p. 345 lerr. 

emend.).
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Test discoidal. compressed, up to 10 mm 
in diameter; central cavity reflected externally 
by a swollen area and leads into fine radiating 
tubules that may bifurcate near the periph
ery; wall of light colored quartz sand and 
sponge spicules, agglutinated in little cement; 
aperture at the open ends of the radial tubules. 
Holocene, at 500 m to 530 m; Indian Ocean: 
Bay of Bengal.

NEPHROSPHAERA Kristan-Tollmann. 1971
Plate 28. figs. 5-8

Type species: Nephrosphaem fissumta Kristan- 
Tollmann, 1971; OD.
Nephrosphaem Kristan-Tollmann. 1971 (*1742), p. 269.

Test free, ovoid, with an elongate groove at 
one side that probably represents the aper
ture; interior with regular vertical partitions 
subdividing the chamber interior and may 
also have transverse partitions, resulting in an 
alveolar appearance; wall very finely aggluti
nated, with little cement; aperture consists of 
the elongate groove, although possibly this 
may include more than one linearly aligned 
small opening, interior partitions also may be 
pierced by a hole. U. Ordovician (Ashgillian) 
or L. Silurian (Vajentian); Austria.

PSEUDO WEBBINELL A Shchedrina. 1962
Plate 28, figs. 14-18

Tvpe species: Crithionina goesi Hoglund. 1947 
(*14871, p. 36; OD.
Pseudowebbinella Shchedrina. 19621*2889), p. 54.

Test attached, hemispherical, nearly cir
cular in outline, up to 3 mm in diameter; 
interior partially subdivided by short radial 
partitions that project inward from the periph
eral margin; wall finely agglutinated, varied 
in thickness, surface smoothly finished, color 
chalky white; no apparent aperture. Holocene, 
at 35 ra to 515 m depth; North Sea; Sweden; 
Gullmar Fjord, Skagerak; Arctic Ocean: 
USSR: Kandalaksha Gulf. White Sea.

VERRUCINA Goes, 18%
Plate 28. figs. 21 and 22

Type species: Verrucina rudis Goes, 18%; 
OD(M).
Verrucina Go&, 18% (*1258), p. 25.
Arverrucum Rhumbler, 1913 (*2621), p 3461 err. emend, i.

Test attached, hemispherical to ovoid, inte
rior subdivided into a few more or less regu
lar chambers; wall agglutinated. surface rough; 
aperture irregular in the center of the some
what depressed surface. Holocene; E. Pacific 
Ocean: off Mexico, at 1.544 m.

Remarks: Known only from a few speci
mens from the type locality, the interior has 
not been described in detail; Verrucina may 
prove synonymous with Crithionina or Pseudo
webbinella if additional material can be 
obtained for study.

Subfamily ORYCTODERMINAE 
Saidova, 1981

Oryctoderminae Saidova. 198) (*2696), p. 13.
Test free or attached, globular to discoi

dal; wall agglutinated, labyrinthic. Permian 
to Holocene.

DISCOBOTELL1NA Collins. 1958
Plate 29. figs. 3-7

Type species: Discobotellina biperforata Col
lins, 1958; OD.
Discobotellina Collins. 1958 (*646), p. 342.

Test discoidal to ellipsoidal, up to 2.3 cm 
in diameter, with two different forms that may 
represent alternate generations, one discoi
dal with inflated center, the other of more 
elliptical outline and with two eccentric slotlike 
perforations through the test that appear to 
migrate outward with test growth by resorp
tion and regrowth at the margins of the holes; 
wall agglutinated, with thick coarse-grained 
and poorly cemented inner layer and thinner, 
fine-grained and well cemented outer layer, 
imperforate except at periphery: aperture con
sists of interstitial spaces at the disk periph
ery that communicate with the chamber 
interior. Holocene, at 8 m to 74 m; Australia: 
Moreton Bay, S. Queensland, and Great Bar
rier Reef off E. Queensland.

ORYCTODERMA Loeblich 
andTappan, 1961 
Plate 29, figs. 1 and 2

Type species: Crithionina rotundata Cushman, 
1910 (*7011, p. 56; OD.
Oryctoderma Loeblich and luppan. 1961 (*1904 |,p. 217.
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Test free, large, globular, central cavity 
small and simple; wall agglutinated, very thick, 
and loosely cemented, with numerous rami
fying canals leading from the central cavity to 
the exterior, margins of the canals firmly 
cemented; aperture consists of numerous cir
cular to polygonal openings on the surface 
that lead into the canals. Permian (Artinskian): 
Western Australia; Holocene, at 526 m to 
3.758m: E. Pacific; USA: California; Mexico; 
Ecuador; Galapagos Islands; Gulf of Mexico.

Family DIFFUSILINIDAE Loeblich 
and Tappan, 1961

Diffusilinidae Saidova. 1981 (*2696), p. 13. num. transl. 
ex subfamily Diffusilininae.

Diffusilininae Loeblich and Tappan. 19611*1904), p. 217 
isubfamily).
Test attached, irregular in outline, consisting 

of a mass of branching tubes, wall finely agglu
tinated; apertures at top of small surface pus
tules. Ordovician. Holocene.

DIFFUSILINA Heron-Alien 
and Earland. 1924 
Plate 29, figs. 8 and 9

Type species: Diffusilina humilis Heron-Alien 
and Earland, 1924; OD.
Diffusilina Herrm-Allen and Earland. 19241*1474), p. 614.

Test attached, irregular in outline, up to 3 
mm or more in diameter, flattened, interior 
with nonseptate ramifying cavity, producing 
a labyrinthic structure; wall agglutinated, with 
a floor against the attachment, outer surface 
smoothly finished; upper surface with a few 
scattered pustules constructed of quartz sand 
and mud particles similar to the rest of the 
wall but lacking cement, so that the intersti
tial pores could serve as an aperture. Holocene, 
intertidal: South Pacific: Lord Howe Island.

KERIONAMMINA Moreman, 1933
Piute 29. figs. 10 and 11

Type species: Kerionammina favus Moreman, 
1933; OD.
Kerionammina Moreman. 1933 1*21821, p. 397.

Test attached, flattened and irregular in 
outline, with a few tubular extensions from 
the periphery: wall thick, agglutinated, with 
moderate amount of cement, internal parti
tions forming small subquadrate to irregular 
chamberlets: apertures at the ends of the

peripheral tubular extensions. M. Ordovician 
(Trenton): USA: Oklahoma.

Superfamily KOMOK1ACEA Tendal 
and Hessler. 1977

Komokiacea Tendal and Hessler. 1977 (*3133), p. 177. 
Komokioidea Tappan and Loeblich. 19821 *3128), p. 531.

Test consists of a complex system of fine 
branching tubules of even diameter; wall agglu
tinated, of argillaceous particles in organic 
cement, covering a thin laminated inner organic 
layer; stercomata (fecal pellets) accumulate 
within the tubules; no recognizable aperture 
other than simple perforations in the wall. 
Holocene; in abyssal and hadal regions of the 
oceans.

Family KOMOKI1DAE Tendal 
and Hessler, 1977

Komukiidae Tendal and Hessler. 1977 (*3133|, p. 178.
Test bushy or arborescent, constructed of 

widely spaced branching cylindrical tubules 
that may be of equal diameter throughout or 
have clublike terminations, commonly non- 
septate, although a few may have variably 
spaced septa. Holocene.

IPOA Tendal and Hessler, 1977 
Plate 30, fig. 3

Type species: Ipoa fmgila Tendal and Hessler. 
1977; OD.
Ipoa Tendal and Hessler. 1977 (*3133), p. 180.

Test arborescent, with basal trunk that may 
show irregular growth constrictions but is 
nonseptate, followed by a rapid expansion of 
tightly spaced nonseptate branchlets that 
repeatedly divide dichotomously, each suc
cessive division resulting in a marked decrease 
in tube diameter, tips of the branchlets rounded 
or knoblike; wall agglutinated of fine grained 
or clay particles and with a very thin inner 
organic layer. Holocene; N. Pacific. 5,899 m 
to 6.079 m; E. Atlantic, 4,706 m; Caribbean, 
5.220 m to 7,950 m: W. Indian Ocean, 4,900 m.

KOMOKIA Tendal and Hessler, 1977
Plate 31. fig. 1

Type species: Komokia multiramosa Tendal 
and Hessler, 1977: OD.
Komokia Tendal and Hessler. 19771*3133), p. 178.

Test arborescent, up to 2 mm across, dicho
tomously branching at irregular intervals, the



branching increasingly rapid toward the periph
ery. commonly with four to six orders of branch
ing, all branchlets of approximately equal 
diameter, somewhat crooked but basically radi
ating; wall with thin inner organic layer and 
thicker outer agglutinated layer of clay parti
cles, grayish in color, flexible. Holocene; cen
tral N. Pacific at 5.588 m to 6.079 m: Caribbean, 
at 5,220 m to 5,650 m.

LANA Tendal and Hessler, 1977
Plalc 30. fig. ft

Tvpe species: Lana neglecta Tendal and Hes
sler, 1977; OD.
Lana Tendal and Hessler. 1977 (*31331, p. 18ft.

Test consisting of a loose clump of branch
ing and anastomosing nonseptate tubules, 
lacking growth constrictions and without sym
metry or directional growth, extremities 
rounded, intertubule region not sediment filled; 
wall stiff but flexible, with thin inner organic 
layer and thicker outer layer of agglutinated 
clay particles. Holocene; N. Pacific at 180 m 
to 7,298 m; equatorial Pacific at 3.270 m to 
4.438 m: S. Pacific at 3.768 m to 3.804 m; E. 
Atlantic, at 610 m to 5,300 m: W. Atlantic at
2,200 m to 2.400 m; equatorial Atlantic at 
2,610 m; Caribbean at 1,100 m to 5,656 m; 
and W. Indian Ocean at 3,960 m to 4,900 m.

NORMANINA Cushman, 1928 
Plate 30. figs. 4 and S

Tvpe species: Haliphysema confenum  Nor
man, 1878 (*2264), p. 279; OD.
Normanina Cushman, 1928 (*748), p. 7.

Test an irregular mass of tighdy branching 
tubules, radiating outward to terminate in 
globular to clublike swellings that may be 
internally subdivided by septa; sediment may 
fill the space between the tubules. Holocene;
N. Pacific, at 5,588 m to 6,079 m; S. Pacific, 
off Chile, at 3,950 m; N. Atlantic at 3.203 m; 
E. Atlantic at 4,706 to 5.300 m; Caribbean at 
2.920 m to 5,650 m.

SEPTUMA Tendal and Hessler. 1977 
Plate 30. figs. 1 and 2

Type species: Septuma ocotillo Tendal and 
Hessler, 1977; OD.
Septuma Tendal and Hessler. 1977 (*3133), p. 179.

Test arborescent to bushy, up to 3 mm

across, with sparse, nonanastomosing dicho- 
tomously branching tubules of nearly con
stant diameter throughout, branching prima
rily occurs near base, interior of tubules with 
regularly spaced transverse septa, each with 
a simple circular foramen, terminations 
rounded: wall flexible but stiff, with thin inner 
oiganic layer, and thicker outer layer of agglu
tinated clay- to silt-sized particles, surface 
may appear wrinkled, color tan. Holocene;
N. Pacific, at 4,360 m to 6,079 m: E. Atlantic, 
at 3,250 m to 5,300 m: Caribbean at 1,067 m 
to 5,650 m; W. Indian Ocean, at 4,900 m.

Family BACULELLIDAE Tendal 
and Hessler. 1977

Baculellidae Tendal and Hessler. 1977 (*3133), p. 187.
Rodlike or sparsely branching arborescent 

test or clump of branching tubules; short lat
eral branches with frequent constrictions, giv
ing a beaded appearance, intertubule interstices 
may be mud filled, resulting in the appear
ance of a mud ball. Holocene.

BACULELLA Tendal and Hessler. 1977
Plate 31. figs. 4-6

Type species: Baculella globofera Tendal and 
Hessler. 1977; OD.
Baculella Tendal and Hessler. 1977 (*3133), p. 187.

Test a simple or less commonly a dichoto- 
mously branched straight or zigzag tubule, 
nonseptate but may show growth constric
tions, giving rise to numerous short simple 
side branches that may be only beadlike lobes 
and between which the central stalk is readily 
visible, no sediment present in the interstices 
between branches; flexible and elastic wall 
with thin inner organic layer and outer agglu
tinated layer of clay particles. Holocene; N. 
Pacific, at 2,340 m to 6,079 m; equatorial 
Pacific, at 3,570 m; E. Atlantic, at 4,706 m to 
5,300 m; equatorial Atlantic, at 2,550 m; Car
ibbean. at 5,650 m to 8.150 m; W. Indian 
Ocean, at 4,900 m.

EDGERTONIA Tendal and Hessler, 1977
Plate 31. figs. 2 and 3

Type species: Edgertonia tolerans Tendal and 
Hessler, 1977; OD.
Edgertonia Tendal and Hessler, 1977 (*3133), p. 190.

Test up to 4.5 mm in diameter, a dense.



rounded clump of branching and tangled 
nonseptate tubules, 25/utn to 40//m in diame
ter, with numerous very short side branches 
or beads, the meshwork of tubules open, with
out sediment filling; wall with inner organic 
layer and outer agglutinated layer of clay par
ticles. color tan. Holocene: N. Pacific, at 3,450 
m to 6.079 m: equatorial Pacific, at 3,570 m; 
E. Atlantic, at 4.706 m: W. Atlantic.at 4,270m: 
Caribbean, at 5,650 m to 8.150 m.

Superfamily H1PPOCREPINACEA 
Rhumbler, 1895

Hippocrepinacea Loeblich and Tappan. 198-1 (*1920), 
p. I159, nom. corr. pro superfamily Hippocrepinidae. 

Hippocrepinidae Saidova. 1981 (*26961, p. 13 (nom. 
imperf.).

Myperamminacea Loeblich and Tappan, 1984 (*19181, 
p. f>, nom. iransl. ex family Hyperamminidac. 
Proloculus followed by rectilinear non

septate tubular or flaring second chamber; 
wall agglutinated; aperture terminal, rounded 
or ovate. M. Ordovician (Caradocianl to 
Holocene.

Family HIPPOCREPINIDAE 
Rhumbler, 1895

Hippocrepinidae Vyalov, 1968(*3327), p. 4 .nom. transl.
ex subfamily Hippocrepininac.

Hyperamminidac Eimer and Fickert. 1899 (*1088), p. 602. 
Saccorhizidac Eimer and Fickert. 1899 (*1088), p. 598, 
Boiellinidae Loeblich and Tappan. 19611*1902), p. 277.

Test free, elongate, tubular to slightly flar
ing, rarely may bifurcate, somewhat constricted 
at the aperture; wall coarsely agglutinated, of 
irregular quartz grains and sponge spicules, 
held in little cement. M. Ordovician (Cara- 
docian) to Holocene.

Subfamily HYPERAMMININAE 
Eimer and Fickert, 1899 

Hyperammininae Cushman, 1910 (*701), p. 59. nom.
transl. ex family Hyperamminidae.

Bntellininae Chapman and Parr. 19.16 (*S42), p. 146.
Test a large, elongate, tubular chamber 

arising from the bulbous proloculus. M. Silurian 
(Wenlockian) to Holocene.

ARENICONULUS Eisenack, 1969 
Plate 32, figs. 1-3

Type species: Areniconulus bvkovae Eisen
ack, 1969; OD.
Areniconulus Eisenack. 1969 ( *1094), p. 200.

Test free, with bulbous proloculus followed 
by rapidly expanding and somewhat irregular 
tubular to conical second chamber; wall thin, 
coarsely agglutinated, with particles held in 
an organic base, surface roughly finished; 
aperture at the open end of the tube. M. 
Silurian (Wenlockian, L. Ludlovian); glacial 
pebble, Baltic area.

BOTELL1NA Carpenter, Jeffreys, 
and Thomson, 1870

Plate 32. figs. 4-6
Type species: Botellina labyrinthica Brady, 
1881 (*339), p. 48; SD(SM).
Botellina Carpenter. Jeffreys, and Thomson. 18701*493), 

p. 443.
Arbateltum Rhumbler. 1913 |*262l), p. 351 (err. emend.).

Test free, large, 3 mm in breadth, broken 
specimens suggesting a total length of up to 
25 mm, rounded proloculus followed by elon
gate tubular, nearly parallel-sided undivided 
chamber that may be of less diameter than 
the proloculus; wall agglutinated, compact, 
and firmly cemented, of quartz grains and 
commonly with sponge spicules that may pro
trude into the chamber cavity; aperture ter
minal, rounded; may be somewhat constricted. 
Holocene; N. Atlantic, from 835 m to 913 m 
depth.

Remarks: As shown by Hofker (1972, *1521, 
p. 4), the wall of Botellina is not labyrinthic as 
originally described; sponge spicules projecting 
into the central cavity from the wall and quartz 
grains loosened within the cavity in the proc
ess of sectioning may give the emoneous 
impression of a labyrinthic interior.

HYPERAMMINA Brady. 1878 
Plate 32. figs. 7-9

Type species: Hyperammina elongata Brady, 
1878; OD(M).
Hyperammina Brady, 1878 (*336), p. 433.
Hyperammina Eiincr and Fickert, 1899 1*1088), p. 603; 

type species; Hyperammina friabilis Brady, 1884 (*344), 
p. 258: SD Loeblich and Ihppan. 1964 (*1910), p. C l90. 

Bactrammina Eimer and Fickert. 1899 (*1088), p. 673; 
type species: Hyperammina elongata Brady. 1878. obj.; 
ODlMl.

Arhyperammum Rhumhler. 1913 (*2621), p. 351 (err. 
emend.).
Test free, elongate, reaching a maximum 

length of about 16 mm, large proloculus



followed hy undivided tubular chamber of 
constant diameter but tapering slightly at the 
end to the rounded aperture; wall of aggluti
nated medium-sized quartz particles that may 
be firmly to loosely cemented, interior cavity 
with smoothly finished surface. Holocene; 
cosmopolitan, from 160 m to 6.248 m.

SACCARENA Chernykh, 1969
Plate 32. figs. 16-18

Tvpe species: Saccarena bilubulifera Cher
nykh. 1969: OD.
Saccarena Chernykh. 19691*579), p. 138.

Globular proloculus followed by tubular 
undivided chamber that rapidly expands to 
have a broad triangular outline, with tubular 
projections from the angles, length of test 
about 0.5 mm from base of proloculus to top 
of expanded area; wall thick, of agglutinated 
quartz grains: apertures at the open ends of 
the tubular projections. U. Silurian (Ludlovian); 
E. slope Ural Mountains. USSR.

SACCORH1ZA Eimer and Fickert. 1899
Plate 32. figs. 10-13

Type species: Hyperammina ramosa Brady. 
1879 (*337), p. 33: OD(M).
Saccorhiza Eimcr and Fickeri, 1899 1*1088), p. 670. 
'IPseudoschizammina Saidova, 1975 (*2695), p. 24; type 

species: Pseudoschizammina edita Saidova, 1975; OD. 
Hyperammina (SaccorhizaI Hofker. 1972 1*1521), p. 53 

(nom. transl.).
Test large, up to 8 mm in length, proloculus 

followed by tubular chamber that may branch 
dichotomously or show very irregular growth, 
with terminal stoloniferous projections; wall 
of agglutinated quartz grains and other min
erals held in an organic inner layer, com
monly with a large component of outwardly 
projecting sponge spicules that give the sur
face a hirsute to feltlike appearance, dark 
gray to yellowish in color; aperture rounded, 
at the open ends of the stolonlike branches. 
Holocene; N. Pacific, at 4.100 m. N. Atlantic, 
at 120 m to 6,000 m: Caribbean.

Remarks: Hofker (1972, *1521, p. 53) 
suggested restricting Saccorhiza to those with 
surface covered with matted sponge spicules, 
stating that Brady's specimen figured from 
the North Pacific did not belong to the same 
taxon. However, the latter specimen earlier

had been designated as the lectotype for this 
species (Loeblich and Tappan. 1964, *1910, 
p. C l90), hence cannot be excluded from the 
taxon bearing this name.

Subfamily H1PPOC REPIN IN AE 
Rhumbler, 1895

Hippocrcpininae Rhumbler. IH95 (*2616), p. 83. 
Arhippocrepnia Rhumbler. 1913 (*2621), p. 352 (err. 

emend.).
Test laige. elongate, tubular or flaring, closed 

basally, nonseptate: wall finely to coarsely 
agglutinated; aperture rounded at the slightly 
constricted open end. M. Ordovician (Cara- 
docian) to Holocene.

ACICULELLA Vyalov. 1968 
Plate 33. fig. I

Type species: Aciculina parva Vyalov. 1966 
(*3326), p. 34: OD.
Aciculella Vyalov. 1968 |*3327), p. 3 inom. subsl. pro 

Aciculina Vyalov, 1966).
Aciculina Vyalov, 1966 (*3326), p. 34 (non Aciculina 

Adams, 1853. nec Deshayes, 1862. nec Meek, 1871. 
nee Westerlund. 1887); type species: obj.: OD.
Test very narrow and elongate, up to 3 cm 

in length and 0.5 mm to 1 mm in breadth, 
tapering to a needlelike base: wall aggluti
nated, surface smoothly finished, with a vit
reous appearance: aperture at the open end 
of the test. U. Cretaceous (U. Senonian); Euro
pean USSR.

ARENOSIPHON Grubbs, 1939 
Plate 33. fig. 9

Type species: Arenosiphon gigantens Grubbs. 
1939; OD.
Arenosiphon Grubbs. 1939 (*1322), p. 544.

Test free, tubular, elongate, tapering, up to 
14 mm in length and 1.0 mm in diameter, 
straight to slightly curved: wall of aggluti
nated medium to fine quartz grains, firmly 
cem ented, surface roughly finished. U. 
Ordovician (Caradocian); glacial pebble, Bal- 
tic area; M. Silurian: USA; Illinois.

HIPPOCREPINA Parker, 1870
Plate 33. figs. 7 and 8

Type species: Hippocrepina indivisa Parker, 
in G. M. Dawson, 1870; OD.
Hippocrepina Porker, in G. M. Dawson. 1870 (*903), 

p. 177.



Arhippocrepum Rhumblcr. 1913 1*2621), p. 351 (err. 
emend.l.
Test free, large. up to 1,0 mm in length, 

elongate and tubular, tapering to the base, 
apertural end contracted and broadly rounded: 
wall finely agglutinated, reddish to yellowish 
in color, smoothly finished, surface with occa
sional slight transverse constrictions: aperture 
relatively small, central, circular, and may be 
surrounded by a slight lip. Holocene: N. 
Atlantic, off Canada, at 65 m; off eastern 
USA at 1,576 m: Arctic Ocean: Alaska, at 
223 m.

JACULELLA Brady, 1879 
Plate 33. figs. 5 and 6

Type species: Jaculella acuta Brady, 1879: 
OD(M).
Jaculella Brady. 18791*337), p. 35.
Arjaculum Rhumbler. 1913 (*2621), p. 352 (err. emend.).

Test free, large, elongate, conical, tapering, 
up to 12 mm in length; wall coarsely aggluti
nated, thick, firmly cemented, both exterior 
and interior surfaces roughly finished; aperture 
rounded, at slightly constricted open end of 
tube. Holocene: cosmopolitan, from 120 m 
to 5,800 m depth.

PROTOBOTELLINA Heron-Alien 
and Earland, 1929 

Plate 33, figs. 2-4
Type species: Protobotellina cylindrica Heron- 
Alien and Earland: OD.
Protobotellina Heron-Alien and Earland, 1929 1*1477), 

p. 326.
Test free, large, tubular or cylindrical, open 

only at one end. aboral end truncate; wall 
thick, agglutinated, of fine sand and broken 
sponge spicules with little cement, exterior 
smoothly finished but interior rough, with 
sponge spicules protruding into the cavity; 
aperture terminal, irregular in outline, and 
may be partially obstructed by sponge spic
ules and other agglutinated particles. Holo
cene; S. Atlantic, from 150 m to 300 m.

TASMANAMM1NA Gutschick 
and Wuellner, 1983
Plate 33. figs. 10 and 11

Type species: Tasmanammina circumpeni- 
formis Gutschick and Wuellner. 1983; OD.

Tasmanammina Gutschick and Wuellner. 1983 (*1348), 
p. 312.
Test free, large, tubular, up to 8 mm in 

length and up to 0.34 mm in diameter, open at 
one end only; wall relatively thick, approxi
mately equal to the internal cavity diameter, 
of fine to coarse silt-sized quartz grains forming 
several agglutinated layers, with a single large 
tasmanitid prasinophyte algal cyst attached 
at the proximal end of the test, weakly to 
firmly cemented particles forming a porous 
to compact wall, surface roughly finished, 
commonly with pyrite particles in the vicinity 
of the tasmanitid; aperture at the open end of 
the test, irregular in outline. U. Devonian. 
(Fammenian); USA: Ohio.

Family HYPERAMMINOIDIDAE 
Loeblich and Tappan. 1984 

Hypcramminoididae Loeblich and Tappan. 1984 (*1918),
p. 6.

Hypcramminaididac Loeblich and Tappan, 1982 (*1917), 
p. 26 (nom. nud.i.
Test elongate, flaring, with constrictions 

at irregular growth intervals, but without true 
septa; wall finely agglutinated. U. Devonian 
to L. Cretaceous (Neocomian).

Remarks: The late Paleozoic and early 
Mesozoic species here included superficially 
resemble the living Hippocrepina and H yper 
ammina but are probably not closely related. 
They have a very fine-grained arenaceous wall 
with polished surface that probably was some
what flexible in life, as fossil specimens are 
almost invariably crushed, whereas other 
foraminifers in the same material are not 
compressed.

GIRAL1ARELLA Crespin, 1958
Plate 34. figs. I and 2

Type species: Giraliarella angulata Crespin, 
1958; OD.
Giraliarella Crespin. 1958 (*689), p. 56.

Test free, proloculus not sharply defined, 
second chamber elongate and slightly taper
ing, commonly quadrate in section, less fre
quently triangular, with sides slightly to deeply 
excavated and angles acute; wall very finely 
agglutinated, with large quantity of cement, 
surface smoothly finished but with fine trans



verse growth constrictions; aperture terminal, 
rounded. Permian; W. Australia.

HYPERAMMINOIDES Cushman 
and Waters, 1928

Plate 34, tigs. 14 and 15
Type species: Hyperamminetla elegans Cush
man and Waters. 1928 (*857), p. 36; OD.
Hyperamminoides Cushman and Waters. 1928 1*859), 

p. 112(nom.subsl. pro Hyperamminetla Cushman and 
Waters, 19281.

Hyperamminetla Cushman and Waters, 19281*857), p. 36 
I non Hyperamminetla de Folin. 1881; 18871.
Test free, elongate, rounded proloculus 

followed by undivided second chamber that 
increases rapidly in breadth in the early stage, 
then may have nearly parallel sides, but with 
numerous deeply constricted transverse growth 
lines; wall very finely agglutinated, milky white 
to yellowish in color, surface smoothly fin
ished; aperture a small rounded terminal open
ing. U. Carboniferous, U. Pennsylvanian; USA: 
Texas.

KECHENOTISKE Loeblich and Tappan. 1984
Plate 34. figs. 3-7

Type species: Hvperumminoides expansus 
Plummer. 1945 (*2429), p. 223; OD.
ferfa'no/ute Loeblich and Tappan. 1984|*1920|, p. 1158.

Test free, up to about 1.1 mm in length, 
proloculus at broadly rounded initial end not 
distinctly differentiated from the rapidly ex
panding and broadly flaring second chamber, 
may have prominent transverse growth con
strictions: wall thin, finely agglutinated, with 
sugary appearance, surface smoothly fin
ished. probably weak and flexible in life, as 
fossil specimens invariably are crushed; 
aperture at the broad open end of the test. U. 
Carboniferous, Pennsylvanian; USA: Texas. 
Permian: Australia. U. Triassic (Rhaetian); 
Austria. L. Cretaceous (Neocomian); USSR: 
W. Siberian depression.

Remarks: Differs from Hyperamminoides 
in the rapidly flaring test and very broad open 
aperture.

PSEUDOHYPERAMM1NA Crespin. 1958 
Plate 34, fig. 8

Type species: Pseudohyperammina radio
stoma Crespin, 1958; OD.
Pseudohyperammina Crespin, 19581*689), p. 55.

Test free, elongate to ovate in plan; wall 
thick, very finely agglutinated with consider
able cement, test commonly collapsed, prob
ably during fossilization, surface smoothly 
finished, but with irregular transverse growth 
wrinkles; aperture terminal, ovate, with 
thickened rim, and surrounded by radial slits 
or grooves. Permian; W. Australia.

SACCHARARENA Loeblich 
and Tappan,1984 
Plate 34. figs. 9 and 10

Type species: Hyperammina spinescens Cush
man and Waters, 1928 (*857), p. 35; OD.
Sacchararena Loeblich and Tappan. I984(*1920), p. 1159.

Test large, up to several mm, inflated or 
rounded proloculus followed by tubular sec
ond chamber of equal or lesser diameter: 
wall finely agglutinated, with sugary appear
ance. white in color, thin and probably flexi
ble in life, as most are crushed in preservation; 
aperture at the open end of the tubular cham
ber. U. Carboniferous, Pennsylvanian to Per
mian; USA: Texas; Australia; Germany.

Remarks: Sacchararena differs from Hyper
amminoides in the large rounded proloculus 
and tubular chamber of more constant diam
eter and in lacking a much restricted aperture 
and strong transverse growth constrictions.

SANSABAINA Loeblich and Tappan, 1984 
Plate 34. figs. 11-13

Type species: Hyperammina elegantissima 
Plummer. 1945 (*2429), p. 222: OD.
Sansabaina Loeblich and Tappan. 19841*1920), p. 1159.

Test elongate, tapering, up to about 2 mm 
in length: proloculus may be recognizable as 
a distinct chamber in the megalospheric gen
eration, but the test of the microspheric gen
eration may taper gradually to a point; wall 
finely agglutinated with considerable cement, 
sugary in appearance, smoothly finished; 
aperture terminal, circular.slighdy constricted. 
U. Devonian to L. Carboniferous (Toumaisian. 
Visean), L. Mississippian (Kinderhookian, 
Osagian. Chesterian): USA: Indiana, Ohio. 
Kentucky, Oklahoma. Montana. U. Carbon
iferous, Pennsylvanian: USA: Texas. U. 
Permian: Germany; Australia.

Remarks: Sansabaina differs from the agglu



tinated Hvperammina and the microgranular 
calcareous Earlandia in having a fine-grained 
and sugary appearing agglutinated test; H y  
peramminoides differs by its broader test and 
prominent growth constrictions.

Family NOTODENDRODIDAE DeLaca.
Lipps, and Hessler. 1980 

Nolodendrodidae DeLaca et al.. 19801*9251, p. 210.
Test large, with bulbous central region from 

which arises an erect arborescent portion and 
a lower. Finely branched holdfast; wall agglu
tinated, central bulbous region double layered, 
elsewhere single layered; no distinct aperture. 
Holocene.

NOTODENDRODES DeLaca. Lipps. 
and Hessler, 1980

Plate 34, figs. 16 and 17
Type species: Notodendrodes antarctikos De
Laca et al., 1980; OD.
Notodendrodes DeLaca. Lipps, and Hessler. 1980|*925|,

p. 210.
Test large, the adult consisting of a bul

bous central area, up to 2.6 mm in diameter, 
that gives rise to a repeatedly branching sys
tem of rapidly tapering holdfasts, both bulb 
and holdfasts being buried in the mud, with a 
vertical tubular stalklike portion, or rarely 
two such stalks, from 5 mm to 19 mm in 
length, projecting above the substrate and 
bifurcating repeatedly, up to five orders of 
branching, resulting in an arborescent and 
flexible superstructure; wall agglutinated, that 
of the bulbous central portion double, with 
fine and coarse particles of sand, diatom frus- 
tules, and sponge spicules on a fibrous organic 
base, wall of finer sand particles in the hold
fast area and branches; no aperture present 
at the end of the branches, but in life 
pseudopodia extend from very small pores in 
the branches. Holocene; Antarctica, McMurdo 
Sound.

Superfamily AMMODISCACEA Reuss, 1862
Ammodiscacca Loeblich and Tappan. 1%1 (*1902), 

p. 275. nom. corr. pro superfamily Ammodiscoidea. 
Ammodiscoidea Chapman. Parr, and Collins, 19341*543), 

p. 556. nom. transl. ex family Ammodiscinea. 
Ammodiscidea Dain. in Rauzer-Chemousova and Fur

senko, 1959 (*2531), p. 180.

Test consisting of proloculus followed by 
enrolled, nonseptate tubular second cham
ber; aperture al the open end of the tube; 
wall agglutinated. L. Cambrian to Holocene.

Family AMMODISCIDAE Reuss, 1862
Ammodiscidae Rhumbler, 18951*2616), p. 83, nom. corr. 

pro family Ammodiscinea.
Ammodiscinea Reuss. 18621*2586), p.365 (nom. imperf.). 
Ammodiscida Haeckel. 1894 (*1355), p. 185. 
Ammodisculinidac Rhumbler. 1913 1*26211. p. 339 (err. 

emend. I.
Arammodisclidia Rhumbler, 1913 (*2621), p. 341 lerr. 

emend.I.
Tolypamminidae Loeblich and Ihppan. 1954 (*1889), 

p. 308.
Usbekistaniidae Vyalov. 1968 (*3327), p. 5. 
Ammovolumminidae Povarkov. 1979 1*2466), p. 63. 
Ammndiscoididae Mikhalevich, 19801*2108), p. 56. 
Ammovertellinidae Saidova. 1981 (*2696), p. 15. 
Turritellellidae Saidova. 1981 (*2696), p. 16.

Globular proloculus followed by coiled or 
uncoiled nonseptate tubular second cham
ber that may show irregular growth constric
tions; wall agglutinated; aperture at the open 
end of the tube. L. Cambrian to Holocene.

Subfamily AMMOVOLUMMININAE 
Chernykh. 1967

Ammovolummininae Chcmykh. 1967 1*578), p. 38.
'TUbular chamber loosely coiled or arcuate. 

M. Silurian to L. Devonian, Holocene.

AMMOVOLUMM1NA Chernykh. 1967 
Plate 35. figs. I and 2

Type species: Ammovolummina saumensis 
Chernykh, 1967; OD.
Ammovolummina Chernykh, 1967 (*578), p. 39.

Test loosely coiled, ovoid proloculus 
followed by rapidly enlarging tubular second 
chamber that may be slightly curved to 
trochospirally coiled, circular in section; wall 
of agglutinated quartz particles; aperture a 
large, irregular rounded opening at the open 
end of the tube. M. Silurian (Ludlovian): USSR: 
E. and W. slope of N. and central Urals.

HYPERBATH01DES Ireland. 1966
Plate 35. figs. 7-10

Type species: Hyperbathoides schwalmi Ire
land. 1966; OD.
Hyperbathoides Ireland. 1966 (*1587), p. 224.



Bulbous and inflated proloculus followed 
by hooked or slightly coiled tubular second 
chamber that increases rapidly in diameter in 
early stage, later becoming rectilinear and of 
nearly constant diameter; wall of uniform, 
fine silt particles, well cemented, surface 
smooth but may show transverse growth con
strictions; aperture rounded and may be slightly 
constricted at the open end of the tube. M. 
Silurian; USA: Kansas.

PSAMMONYX DSderlein. 1892
Plate .VS, figs. 3-6

Type species: Psammpnvx vulcanicus Doder- 
lein. 1892; OD.
Psammonyx Dddcrlcin. 1892 (*964), p. 14V 
Arpsammonyxum Rhumbler, 191.11*16211, p. 386 icrr. 

emend.).
Test with rounded proloculus followed by 

rapidly expanding tubular second chamber 
that may be arcuate or loosely planispirally 
coiled and tending to uncoil, strongly com
pressed laterally; wall of agglutinated sponge 
spicule fragments, quartz grains and volcanic 
ash: aperture a slit at the open end of the 
tubular chamber. Holocene; Pacific Ocean. 
Japan; Sagami Bay. at 200 m to 400 m.

SERPENULINA Chernykh. 1967
Plate 35, figs. 11-17; plate 829, figs. 1-5 

Type species: Serpenulina uralica Chernykh. 
1967: OD.
Serpenulina Chernykh. 19671*578), p. 42.
Jblypammina ( Tolypamminoides) Chernykh, 1969 (*5801; 

type species; Tolvpammitia / TolypamminoidesI aspera 
Chernykh, 1969: OD.

Tubacera Chernykh, in Poyarkov, 1979 (* 2466), p. 62: 
type species: Ammovolummina sphaerica Chernykh. 
19671*578), p. 42: OD.
Test free, arcuate, small proloculus followed 

by tubular to conical second chamber; wall 
agglutinated: aperture irregular or rounded 
at the expanded end of the test. M. Silurian 
(Ludlovian) to L. Devonian; USSR: Urals.

Remarks: Although recognized herein. 
Serpenulina and the synonymous Tubacera 
and Tolvpammina (Tolypamniinoides) occur 
with Ammovolummina. and the four types 
may represent only ecologic variations, the 
loose coiling of Ammovolummina being due 
to growth around an attachment.

Subfamily AMMODISCINAE Reuss. 1862 
Ammodiscinae Rhumbler. 1904 (*2617), p. 275, nom. 

iransl. ex family Ammodiscinea.
Proloculus followed by tubular chamber, 

tighdy enrolled in a single plane or early stage 
may be slightly trochospiral. L. Cambrian to 
Holocene.

AGATHAMMINOIDES Vangerow. 1964 
Plate 35. figs. 24 and 25

Type species: Agathamminoides gracilis Van
gerow. 1964; OD.
Agathamminoides Vangerow. 1964 (*32531, p. 12 (non 

Agathamminoides Zamnetii. 19691.
Test flattened, ovate in outline, proloculus 

followed by undivided tubular second cham
ber with a milioline coil about a longitudinal 
axis but without division into separate cham
bers; wall finely agglutinated: aperture at the 
open end of the tube. L. Carboniferous, Missis- 
sippian to U. Carboniferous. Pennsylvanian; 
Germany; England; USA: Texas, Kentucky, 
Ohio.

AMMODISCOIDES Cushman. 1909
Plate 36. figs. 10-12

Type species: Ammodiscoides turbinatus Cush
man, 1909; OD.
Ammodiscoides Cushman. 19091*699), p. 424. 
Ammmodiscodum Rhumbler, 1913 (*2621), p. 387 (err. 

emend.).
Proloculus followed by undivided enrolled 

tubular second chamber that may be tightly 
appressed against the previous whorl, early 
coiling trochospiral with open cone, later 
changing abruptly to a planlspiral enrollment; 
wall of agglutinated fine quartz particles in 
insoluble cement; aperture a low arch forming 
the open end of the tube. Pennsylvanian; 
Texas. Paleogene: Japan. Holocene; 392 m to 
2,362 m. Gulf of Mexico; S. Atlantic, off Bahia, 
Brazil.

AMMODISCUS Reuss. 1862
Plate .16. figs. 1-9

Type species: Ammodiscus in/imus L. G. 
Bomemann, 1874 (*307), p. 725 (non Orbis 
in/imus Strickland. 1846) =  Involution silicea 
Terquem, 1862 (*3137), p. 450; SD Loeblich 
and Tappan, 1954 (*1889), p. 306; Gerke. 1960



(*1224), p. 7; Loeblich and Tappan, l% l 
(*1900), p. 191.
Ammodiscus Reuss. 1862 (*25861, p. 365. 
Anammodiscum Rhumblcr. 1913 1*26211. p. 387 (err. 

emend. I.
Grzybowskielb Myadyuk, 1970 (*22291, p. 70; type species; 

Comuspira anguxla Friedberg. .1901 (*1184|, p. 637; 
OD.
Globular proloculus followed by planispi- 

rally enrolled, undivided tubular second cham
ber. tightly appressed against the preceding 
whorl that serves as a floor for the chamber, 
surface with occasional transverse growth con
strictions but no internal subdivisions: wall 
agglutinated; aperture an arch at the open 
end of the tubular chamber. Silurian to 
Holocene; cosmopolitan.

ARENOTURRISPIRILLINA Tairov, 1956 
Piute 35. figs. 21-23

Type species: Arenoturrispirillina optica Tairov. 
1956: OD.
Arenoninispirillina Tairov. 1956 1*3110), p. 115.

Proloculus followed by enrolled tubular 
second chamber as in Ammodiscus but with 
low trochospiral coiling throughout; wall agglu
tinated: aperture at the open end of the tubu
lar chamber. M.-U. Jurassic (Callovian to 
Kimmeridgian); Egypt. Jurassic; Germany. 
U. Cretaceous (Maastrichtian); USA: Cali
fornia. U. Paleocene: S. USSR. Miocene; Japan. 
Holocene; Sweden, Gullmar Fjord. 67 m to 
200 m.

BIFURCAMMINA Ireland, 1939
Plate 35. figs. 19 and 20

Type species: Bifurcammina bifurca Ireland. 
1939; OD.
Bifurcammina Ireland. 19391*1584), p. 201.

Ovoid proloculus followed by planispirally 
enrolled undivided tubular second chamber 
as in Ammodiscus. in final whorl the tubular 
chamber bifurcates to form two parallel and 
closely appressed tubes, one or both of which 
may be uncoiled and rectilinear for a short 
distance; wall of agglutinated fine quartz par
ticles; apertures at the ends of the tubes, or 
rarely a single aperture at the end of the tubes 
that have rejoined terminally. M. Silurian: 
USA: Oklahoma, Missouri, Illinois.

HEMIDISCUS Schellwien. 1898
Plate 35. figs. 26-28

Type species: Am modiscus (Hemidiscus) 
carnicus Schellwien. 1898; OD.
Ammodiscus I Hemidiscus) Schellwien, 1898 (*27511, 

p. 265.
Comuspiru iHemidiscus) Schubert. 1908 (*2815), p. 381 

Inom. transl.l.
Hemidiscus Rhumbler. 19131*2621). p. 387 Inom. tninsl.). 
Arhemiducum  Rhumbler, 1913 (*2621), p. 387 (err. 

emend.).
Proloculus followed by planispirally enrolled 

tubular second chamber, later coiling irregu
larly overlapping on one side of the test; wall 
finely agglutinated; aperture rounded at the 
end of the tubular chamber. U. Carbonifer
ous to Permian; Italy; USSR.

SPIRILLINOIDES Rhumbler. 1938
Plate 35, fig. 18

Type species: Spirillinoides circumcinctus 
Rhumbler, 1938; OD.
Spirillinoides Rhumbler, 1938 (*2624), p. 174.

Test with planispiral and evolute to slightly 
trochospiral enrolled undivided tubular cham
ber; wall imperforate and proteinaceous, out
ermost whorl with a peripheral agglutinated 
layer; aperture at the open end of the tube. 
Holocene: Germany: Helgoland.

SPIROSOLENITES Glaessner, 1979
Plate 36. figs. 13-15

Type species: Spirosolenites spimlis Glaessner, 
in Fdyn and Glaessner, 1979; OD(M).
Spirosolenites Glaessner. in F6yn and Glaessner, 1979 

(*1168), p. 33.
Test free, large, from 2.25 ram to nearly 6 

mm in diameter, consisting of planispiral to 
low trochospiral enrolled siliceous tubes, the 
coiling somewhat overlapping on the umbili
cal side but not completely involute, initial 
whorl and proloculus not preserved, possibly 
because the early stage was wholly organic 
and lacked agglutinated particles as does 
Spirillinoides. tubular chamber up to 1 mm in 
diameter in final whorl; wall agglutinated, of 
fine detrital quartz grains, fused by deposits 
of secondary silica, but probably flexible and 
readily deformed in life, surface with faint



transverse growth lines; aperture at the open 
end of the tube. L. Cambrian; Norway: 
Finmark.

Subfamily TOLYPAMMININAE 
Cushman. 1928

Tolypammininae Cushman. 1928 1*747), p. 103. 
Ammodiscellinae Saidova, 1981 (*2696), p. 16.

Test attached, proloculus followed by tubu
lar chamber that may be nearly straight, or 
with early coil followed by uncoiled and straight 
tubular chamber, or by a zigzag or irregularly 
growing tubular chamber. U. Devonian (Fras- 
nian) to Holocene.

AMMODISCELLA Ireland, 1956
Plate 37. figs. 7-9

Type species: Ammodiscella virgilensis Ireland. 
1956; OD.
Ammodiscella Ireland. 1956 (*1585), p. 845.

Test attached, proloculus followed by 
planispirally enrolled tubular undivided sec
ond chamber, final whorls becoming irregu
lar and overlapping the earlier part of the 
test, tubular chamber incompletely developed 
against the attachment that is used as the 
chamber floor; wall agglutinated, of uniformly 
fine-grained quartz particles, surface smooth; 
aperture at the open end of the chamber. U. 
Pennsylvanian (Virgilian); USA: Kansas.

AMMOLAGENA Eimer and Fickert, 1899
Plalc 36. fig. 16

Type species: Trochammina irregularis 
(d'Orbigny) var. clavata Jones and Parker. 1860 
|*1618), p. 304: OD(M).
Ammolagena Eimer and Fickert. 1899 (*1088), p. 673. 
Arammlagenum Rhumhler. 1913 1*2621), p. .346 (err. 

emend.)
Test commonly attached to shell fragments 

or to other foraminifers, up to 1 mm in length, 
large ovoid proloculus followed by narrower 
tubular rectilinear chamber: wall finely agglu
tinated on an inner proteinaceous layer, 
reddish-brown in color, surface smoothly fin
ished and glossy; aperture terminal, rounded. 
Holocene, from 180 m to 3,400 m; N. and S. 
Atlantic; Mediterranean: S. Pacific.

AMMOVERTELLA Cushman. 1928 
Plate 37, Tig. 10

Type species: Ammodiscus (Psammophis) 
inversus Schellwien. 1898 (*2751), p. 266: 
OD.
Ammovenella Cushman. 1928 (*748), p. 8 1 nom. nov. pro 

Ammodiscus IPsammophis) Schellwien. 1898). 
Ammodiscus IPsammophis) Schellwien. 1898 (*2751), 

p. 265 (non Psammophis Fitzinger. 1826); obj.; OD. 
Arpsammophoum Rhumbler, 1913 (*2621), p. 387 (err. 

emend.I.
Test attached, proloculus followed by 

undivided elongate tubular second chamber 
that grows in zigzag fashion, turning closely 
back on itself at regular but increasingly larger 
intervals with growth; wall finely agglutinated, 
with considerable cement; aperture ai the 
open end of the tube. L. to U. Pennsylvanian 
(Atoka to Virgilian); USA: Kansas; Oklahoma. 
M. and U. Carboniferous to Permian: Euro
pean USSR.

HEMIDISCELLA Bock. 1968
Plate 37. figs. 1-3

Tvpe species: Hemidiscellapalahunda Bock, 
1968; OD.
Hemidiscella Bock. 1968 (*265), p. 27.

Test attached, proloculus followed by tubu
lar undivided enrolled chamber that later grows 
irregularly over the earlier whorls as in 
Ammodiscella or grows irregularly about the 
attachment but with tubular chamber having 
a complete floor rather than utilizing the attach
ment as a chamber floor; wall finely aggluti
nated, of fine calcareous grains held in fine 
white cement; aperture at the open end of 
the tube. Holocene; USA: Florida, down to 
about 2 m depth, attached to Thalassia 
testudinum.

SERPULOPSIS Girty, 1911
Plate 37, figs. 4-6

Type species: Serpula insita C. A. White, 
1878 (*3366), p. 37; OD.
Serpulopsis Girty. 1911 (*1240), p. 124 (non Serpulopsis 

Kittl. 1913).
Minammodytes Henbest, 1963 (*1457), p. 26: type species: 

Minammodyies girtyi Henbest. 1963 = Serpula insita 
C. A. White = Serpulopsis insita (C. A. White) Girty, 
1911; OD.



Test free or more commonly attached, 
proloculus followed by slowly enlarging 
close-coiled tubular second chamber of one 
or two volutions, then becoming irregular in 
growth: wall agglutinated: aperture at the open 
end of the tube. U. Devonian (Frasnian); Aus
tralia; Germany. L. Carboniferous, L. Missis- 
sippian (Kinderhookian); USA: Indiana; to 
U. Carboniferous, U. Pennsylvanian: USA: 
Oklahoma, Indiana, Texas.

TOLYPAMM1NA Rhumbler, 1895
Platt: .17, figs. 11 and 12

Type species: Hyperammina vagans Brady, 
1879 (*337), p. 33; OD(M).
Tolypummina Rhumbler, 1895 1*2616), p. 8.1.
Serpulella Fimcr and Fieken, 1899 1*1088), p. 674; obj., 

OD(M).
Hyperammina ( Tolypammina) Hofker. 1972 (*15211, 

p. 55 inom. transl.i.
Test attached, with proloculus followed by 

elongate undivided tubular second chamber 
that may wind irregularly over the attach
ment surface: wall agglutinated, with consid
erable cement; aperture at the open end of 
the tube. U. Devonian (Frasnian) to U. Car
boniferous (Stephanian), U. Pennsylvanian 
I Virgilian): Australia; USA: Missouri, Illinois, 
Montana. Indiana. Oklahoma. Texas, Kansas.

Subfamily AMMOVERTELLIN1NAE 
Saidova, 1981

Ammnvertcllininae Saidova. 1981 1*2696), p. 16. 
Glomospircllinae Ciarapica and Zaninetti. 19851*599), 

p. .107.
Proloculus followed by streptospirally wound 

tubular chamber, at least in the early stage of 
coiling, later may become planispiral. L. C a r 
boniferous (L. Visean), U. Mississippian to 
Holocene.

AMMOVERTELLINA Suleytnanov, 1959
Plate .19. figs. 1-7

Type species: Ammovertellina prima Suley- 
manov, 1959; OD.
Ammovertellina Suleymanov, 1959 (*3089), p. 19. 
Hemigordiellina Marie, in Deleau and Marie, 1961 (*927), 

p. 76; type species; Glomospira diversa Cushman and 
Waters, 19301*860), p. 42: OD.
Proloculus followed by streptospirally wound 

tubular second chamber as in Glomospira, 
later becoming planispiral as in Glomospirelia,

final stage uncoiling and with zigzag or irreg
ular growth; wall agglutinated, of angular quartz 
grains in insoluble cement: aperture at the 
open end of the lube. U. Carboniferous 
(Westphalian to Stephanian): Paleocene; 
‘/Holocene: USSR: Uzbek. Kyzyl Kum; 
Algeria; USA: Texas.

ANNECT1NA Suleymanov. 196.1 
Plate .19. figs. 8-10

Type species: Anneclina paleocenica Suley
manov, 1963; OD.
Anneclina Suleymanov. 196.1 (*30931, p. 41.

Proloculus followed by undivided enrolled 
tubular second chamber, early coils in vari
ous planes about a longitudinal axis as in the 
miliolines, resulting in a fusiform inflated cen
tral area, later with regularly planispiral coiling; 
wall agglutinated, of fine quartz silt particles 
in insoluble cement: aperture a simple open
ing at the end of the tube. Paleocene; central 
Asiatic USSR: Uzbek, Kyzyl Kum. Holocene; 
Australia.

GANDINELLA Ciarapica and Zaninetti. 1985
PlHte 61. figs. 4-6

Type species: Gandinella apenninica Ciara
pica and Zaninetti. 1985; OD.
Gandinella Ciarapica and Zaninetti. 19851*599), p. 307. 
Gandinella Poisson. Ciarapica. Cirilli. and Zaninetti. 

1985 (*2440), p. 13.1(name not available, ICZN Art. 13 
lalli). (b). let, no description, no type species),
Test small, up to 0.35 mm in diameter, 

proloculus followed by enrolled tubular sec
ond chamber, early stage streptospiral, followed 
by a sigmoidal stage of three to five whorls, 
and final planispiral stage of one to one and a 
half whorls; wall microgranular. opaque in 
transmitted light but may be recrystallized: 
aperture simple, terminal. U. Triassic (Camian?, 
Norian to Rhaetian); Italy.

GLOMOSPIRA Rzehak, 1885
Plate 38, figs. 5 and 6

Type species: Trochammirux sejuamata Jones 
and Parker var. gordialis Jones and Parker, 
1860 (*1618), p. 304; OD(M).
Glomospira Rzehak, 1885 (*2677), p. 126.
Gordiammina Rhumbler. 1895 (*2616). p. 84; type species;

obj., SD Schellwicn. 18981*2751), p. 265. 
Ammodiscus fGordiamminal Schellwien, 1898 (*27511, 

p. 265 (nom. transl.).



Arglomospirum Rhumbler. 1913 (*2621), p. 387 lerr. 
emend, i.
Proloculus followed by undivided tubular 

second chamber that is streptospirally coiled 
to somewhat irregular: wall finely aggluti
nated: aperture at the open end of the tube.
L. Carboniferous (Visean), U. Mississippian 
(Chesterian) to Holocene; cosmopolitan.

GLOMOSPIRELLA Plummer, 1945 
Plate 38, figs. 1-1

Type species: Glomospira umbilicata Cushman 
and Waters, 1927 (*854), p. 148: OD.
(ilomospirello Plummer, 1945 (*2429), p. 233 Inon 

Olomospiretla Reytlinger, 1950).
Mjatliukaeina Suleymanov, 1969 (*3099); type species: 

Ammodiscus gaultinus Berthelin, 1880 (*2211, p, 19; 
OD.
Proloculus followed by streptospirally 

enrolled undivided tubular second chamber, 
tubular chamber later becomes planispirally 
coiled and test discoidal; wall very finely agglu
tinated, smoothly finished: aperture at the 
open end of the tube. U. Carboniferous, 

Pennsylvanian to Miocene; cosmopolitan.

PILAMMINA Pantic, 1965
Plate 38. figs. 8 and 9

Type species: Pilammina densa Pantic, 1965: 
OD.
Pilammina Pantic, 1965 (*2334), p. 190.
Pila Panti6, in Herak. 1963 (*1463), p. 359: type species: 

Pita densa Panti6. in Herak. 1963: OD(M) (name not 
available. ICZN Art. 13 la) (i). no description).
Test large, spherical, attaining more than 1 

mm in diameter, globular proloculus followed 
by narrow elongate tubular and undivided 
enrolled second chamber, early whorls tightly 
coiled and streptospiral, with plane of coiling 
changing slowly, adult with very large num
ber of whorls, up to about sixty; wall imperfo
rate , calcareous, with small am ount of 
incorporated foreign material; aperture not 
observed, probably at the open end of the 
tube. M. Triassic (Anisian); Yugoslavia: 
Montenegro.

PILAMMINELLA Salaj, 1978 
Plate 38. fig. 7

Type species: Pilammina gmndis Salaj, in Salaj 
et al.. 1967 (*2710), p. 123; OD.
Pilammmella Salaj, 19781*27061, p. 107.

Pilamminelta Salaj, I974(*2705), p. 189 (name not avail
able, ICZN Art. 13 (a) (i). no description).
Test small to moderate in size, up to about 

1 mm in diameter, spherical proloculus followed 
by tubular undivided second chamber, with 
early coiling as in Pilammina, then with 90° 
change in plane of coiling, followed by two to 
three oscillating coils, and then with planispiral 
stage of two to five whorls with tubular cham
ber becoming broad and low; wall aggluti
nated; aperture rounded, simple, at the open 
end of the tube. M. Triassic (U. Anisian) to U. 
Triassic (Camian); Yugoslavia: Switzerland; 
Austria: Bulgaria; Poland: Czechoslovakia.

RECTOGLOMOSPIRA Trifonova. 1978 
Plate 39, figs. 11-13

Type species: Rectoglomospira senecia Tri
fonova, 1978; OD.
Rectoglomospira Trifonova, 1978 (*3224), p. 1151.

Test free, proloculus followed by strepto
spirally enrolled tubular undivided second 
chamber, in the later stage coiling continues 
in a single direction in a high trochospiral 
coil; wall finely agglutinated, surface smooth; 
aperture at the open end of the tube. L. Triassic 
(Scythian) to M. Triassic (Anisian); Bulgaria.

VOSTOKOVELLA Pronina. 1972
Plate 39. figs. 14-16

Type species: Vostokovella neivaensis Pro
nina. 1972; OD.
Vostokovella Pronina. 19721*2479), p. 10.

Test free or attached, large spherical pro
loculus followed by irregularly or streptospirally 
coiled tubular second chamber of three to 
four whorls; wall agglutinated, very thick, 
with large fragments of calcite and other 
foraminiferal tests: aperture at the open end 
of the tube. L. Carboniferous (L. Visean); 
USSR: E. slope of Urals.

Subfamily USBEKISTANUNAE Vyalov. 1968 
Usbekistaniinae Loeblich and Tappan. 1982 (*1917), 

p. 26. nom. transl. ex family Usbekistaniidac. 
Turrilellellinae Saidova. 1981 (*2696), p. 16.

Proloculus followed by trochospirally 
enrolled tubular second chamber, with coiling 
about a vertical axis, at least in the early 
stage. Silurian to Holocene.



52 Usbeklstanlfnae—Flagrospira

FLAGROSPIRA Vyalov, 1977
Plate 39. fig. 21

Type species: Flagrospira versaria Vyalov, 
1977; OD.
Flagrospira Vyalov, 1977 (*3328), p. 8.

Test large, up to 3.5 mm in diameter, with 
slightly irregularly coiled thin tube of closely 
appressed whorls, gradually enlarging in the 
later whorls; wall siliceous, lacking recogniz
able agglutinated particles. U. Triassic (Car- 
nian); USSR: Chukotka.

Remarks: Differs from Ammoverlellina in 
the larger size and in the absence of the final 
zigzag growth stage and agglutinated particles.

REPMANINA Suleymanov, 1966 
Plate 39. figs. 24-26

Type species: Trochammina squamata Jones 
and Parker var. charoides Jones and Parker, 
I860(*1618), p. 304; OD.
Repmanina Suleymanov. in Arapova and Suleymanov. 

19661*57), p. 122.
Test free, proloculus followed by elongate 

tubular undivided second chamber that is 
trochospirally coiled about a straight axis; 
wall finely agglutinated; aperture at the open 
end of the tubular chamber. Jurassic: USA; 
Alaska. Cretaceous; Canada; European USSR: 
Ukraine. Cenozoic to Holocene; Iran; Ukraine; 
Italy.

TURRITELLELLA Rhumbler, 1904
Plate 39. figs. 22 and 23

Type species: Trochammina shoneana Siddall. 
1878 (*2906), p. 48: SD ScheUwien. 1898 
(*2751), p. 265.
Tunitellella Rhumbler, 19041*2617|, p. 283 (nom. subsl.

pro Turritellopsis Rhumbler. 1895).
TUrritellopsis Rhumbler. 1904(*2617|, p. 289 (nom. corr. 

pro Turitellopsis Rhumbler. 1895) (non Turritellopsis 
Sars. 1878); obj.

Turitellopsis Rhumbler 1895(*2616|,p. 84 inom. imperf.i. 
Arturritellum Rhumbler. 1913 (*2621), p. 387 (eiT . 

emend.).
Test free, elongate, proloculus followed by 

elongate tubular enrolled and high-spired sec
ond chamber; wall finely agglutinated with 
quartz particles in organic cement although 
proloculus may have little or no agglutinated 
particles, readily deformed in life, reddish or 
yellowish in color, more deeply colored near

the proloculus; aperture at open end of the 
tube; in life may produce a flexible, aggluti
nated organic cocoonlike feeding structure 
that attaches to the substrate and rises erect 
above it, the individual foraminifer being 
oriented within the cocoon with aperture and 
pseudopodial net upward. Silurian to Holo
cene; intertidal and shallow water of England, 
Ireland, coastal N. Europe; USA; California; 
China; Antarctica; N. Pacific to 7,900 m.

USBEK1STANIA Suleymanov, 1960 
Plate 39, figs. 17-20. 27-29

Type species: Glomospirella (Usbekistania) 
mubarekensis Suleymanov, 1960; OD.
Glomospirella I Usbekistania) Suleymanov, 19601*3090),

p. 18.
Usbekistania Loeblich and Tappan. 1964 (*1910), p. C212 

mom. transl.l.
Discospiretla Fuchs. 1967 1*1169), p. 260; type species: 

Discospirelta obscuru Fuchs. 1967; OD.
Test free, proloculus followed by trocho

spirally enrolled, undivided tubular second 
chamber in the early stage, as in Repmanina, 
final whorls planispira) with sharp change in 
direction so that axis of coiling is nearly per
pendicular to that of earlier whorls; wall agglu
tinated, of minute quartz particles in insoluble 
cement; aperture at open end of the tube. 
'/Silurian; USA: Oklahoma. L. Cretaceous 
(Barremian) to Holocene; Canada; Trinidad; 
Netherlands; Italy; Hungary: Poland; USSR: 
Ukraine, Uzbek.

Superfamily RZEHAKINACEA 
Cushman. 1933

Rzehakinacea Loeblich and Tappan, 19821*1917), p. 26, 
nom. corr. pro superfamily Rzehakinidea. 

Rzehakinidea Saidova. 1981 |*2696), p. 27, nom. transl. 
ex subfamily Rzehakininae.
Test planispirally enrolled, with two or less 

commonly three chambers per whorl or with 
successive chambers added in varied planes 
as in the miliolines; wall finely agglutinated 
on an organic base, not perforate. 
Cretaceous to Holocene.

Family RZEHAKINIDAE Cushman. 1933
Rzehakinidae Tappan. 1957 (*3124), p. 210. nom. transl. 

ex subfamily Rzehakininae.
Rzehakininae Cushman. 1933 (*766), p. 144 (subfamily).



Paramiliolidac Sigal. in Piveteau. 1952 (*2413), p. 208 
(family: not available. ICZN An. 29. not based on 
available genus I.

Spirolocamminidae Saidova. 1981 (*2696), p. 27. 
Spirolocammininae Saidova. 1981 (*2696), p 27 

(subfamily).
Miliammininae Saidova. 19811 *2696), p. 28 (subfamily I.

As in the superfamily. Cretaceous to 
Holocene.

AMMOFLINTINA Earland. 1934 
Plate 40, figs. 1-3

Type species: AmmofUntina Irihedra Earland. 
1934; OD.
Ammoflintina Earland. 1934 (*1041), p. 98.

Test free, roughly triangular in outline, some
what irregularly planispiral with one or two 
whorls, each with three somewhat wedge- 
shaped chambers; wall thin and fragile, of 
fine agglutinated sand with much cement, 
pale brown in color; aperture large, simple, 
at the somewhat narrowed end of the final 
chamber, without a tooth. Holocene; Antarctic.

B1RSTEINIOLLA Mayer, 1974
Plate 42. figs. 2-11

Type species: Birsteiniolla macrosloma Yan
kovskaya and Mikhalevich, 1972 (*3416), 
p. 1005 (as BirsteniollaY, OD.
Birsteiniolla Mayer. 1974 (*2065), p. 140.

Test small, up to 0.4 mm in length, ovate in 
outline, with large globular proloculus and 
tubular planispiral second chamber followed 
by chambers a half coil in length, early ones 
in quinqueloculine arrangement, later tending 
to become planispiral; wall finely agglutinated: 
aperture circular, at the somewhat produced 
open end of the final chamber, without a 
tooth. Holocene; USSR: Caspian and Aral 
Seas and saline lake in cave in E. Turkmenia, 
Kirgiz SSR: Lake Issyk-Kul'; N. Africa.

Remarks: Although the genus and type 
species were described as new by Mayer in 
1974. the species had already been described 
from a different locality by Yankovskaya and 
Mikhalevich (1972). The 1972 article credited 
both genus and species to Mayer, but the 
genus was not described therein. Further
more, the specific description given by 
Yankovskaya and Mikhalevich was based on

material from a different locality from that of 
Mayer. Thus the species must be credited to 
the two earlier authors and the genus to Mayer, 
who first described it. Neither description 
indicated a holotype for the species, hence 
that figured by Yankovskaya and Mikhalevich. 
1972 (*3416),fig. 1 (la-c) from Lake Issyk-Kul' 
is here designated as the lectotype.

MILIAMMINA Heron-Alien 
and Earland, 1930

Plate 40. figs. 4-7
Type species: Miliolina oblonga (Montagu) 
var. arenacea Chapman. 1916 (*536), p. 59. 
non Miliolina arenacea Rhumbler, 1906 
(*2619) =  Miliammina oblonga Heron-Alien 
and Earland. in Earland, 1933 (*1040), p. 92, 
non Vermiculum obiongum Montagu = Mili
ammina earlandi Loeblich and Tappan, 1955 
(*1890), p. 13; SD Cockerell, 1930 (*616), 
p. 975.
Miliammina Heron-Allen and Earland. 19301*1478), p. 41.

Test elongate ovate, with narrow cham
bers a half coil in length in quinqueloculine 
arrangement; wall relatively thick, very finely 
agglutinated on an organic base and insolu
ble in acid; aperture at the end of the cham
ber, rounded to semilunate. depending on the 
degree of compression against the previous 
whorl, may be produced on a short neck. L. 
Cretaceous to Holocene; cosmopolitan.

Remarks: As noted previously (Loeblich 
and Tappan, 1955, *1890, p. 12), we were 
unable to locate the original type of Chap
man's M. oblonga arenacea in the British 
M useum. Chapman's species was erroneously 
cited by Heron-Alien and Earland as Miliam- 
mina oblonga (Chapman I when defining the 
genus, although Chapman did not describe 
the species oblonga. only a variety arenacea 
of Montagu's species. Later the specimens 
from South Georgia, which had earlier been 
recorded as M. oblonga (Chapman) by Heron- 
Alien and Earland. were regarded by them as 
a separate species, now termed Miliammina 
oblonga Heron-Alien and Earland (Earland. 
1933, *1040, p. 92). As this is not conspecific 
with Miliolina oblonga (Montagu). Heron- 
Alien and Earland’s species was renamed as



Miliammina earlandi Loeblich and Tappan, 
ihe specimen from South Georgia (BMNH 
No. ZF3406) being designated as the iectotype 
of the species. However, the type species of 
Miliammina. Miliammina arenacea (Chap* 
man I. was a homonym of M. arenacea 
Rhumbler. hence would require a new name 
if the species were distinct from that of Heron- 
Alien and Earland. Examination of additional 
material from the Antarctic suggests that Chap
man's specimens are conspecific with the 
Iectotype of M. oblonga Heron-Alien and 
Earland = M. earlandi. hence the latter is 
regarded as the correct name for the type 
species of this genus.

PSAMMINOPELTA Tappan, 1957 
Plate 40, fig. 12

Type species: Psamminopelta bowsheri Tap- 
pan. 1957; OD.
Psamminopelta Thppan. 1957 (*31241, p. 211.

Test free, ovoid in outline, broad and 
flattened, proloculus followed by tubular, 
planispirally enrolled and wholly evolute cham
bers a half coil in length: wall finely aggluti
nated. probably on an organic base, insoluble 
in acid, surface roughly finished, differing 
from Rzebakina in having flat sides and in the 
absence of any wall thickening over the flat 
sides of the test; aperture a small rounded 
opening at the end of the final chamber, with
out a tooth. Cretaceous; North America; 
USSR.

ROTHINA Hanzlikova. 1966
Plate 40. figs. 13-IB

Type species: Roihina silesica Hanzlikova, 
1966; OD.
Roihina Hanzlikova. 19661*1414), p. 104.

Test flasklike, tapering somewhat toward 
the produced apertural neck, rounded base 
may have a short blunt tubular projection, 
three chambers recognizable in transmitted 
light, the small ovate proloculus being laterally 
enveloped by the succeeding two chambers; 
wall thick, siliceous, very finely agglutinated, 
surface smoothly finished; aperture circular, 
at the end of the produced neck, those of suc
cessive chambers apparently at opposite ends

of the test. L. Cretaceous (Albian); Czecho
slovakia (Carpathians).

Remarks: Although Roihina was regarded 
by Hanzlikova (1966, *1414, p. 104) as con
generic with Nodophthalmidium pyriformis 
(Tappan). the latter has a porcelaneous wall 
with external agglutinated coating and a glob
ular proloculus, followed by an undivided tubu
lar enrolled second chamber prior to adding 
uniserial pyriform flasklike chambers with 
undivided interior. Roihina appears to be 
restricted to the Carpathian flysch deposits.

RZE11AKINA Cushman. 1927
Plate 41. figs. 7-11

Type species: Silicina epigona Rzehak, 1895 
(*2682), p. 214; OD.
Rzehakina Cushman, 1927 (*742), p. 31.

Test flattened ovate, planispirally coiled, 
with narrow elongate chambers a half coil in 
length, commonly partially overlapping ear
lier coils to result in a much thickened wall at 
the center of the sides, as is readily visible in 
transverse section: wall finely agglutinated 
on an organic base, insoluble in acid: aperture 
terminal, rounded, without a tooth. Creta
ceous to Paleocene; cosmopolitan.

SILICOMASSILINA Serova. 1966
Plate 41. figs. 12 and 13; plate 42. fig. I 

Type species: Silicomassilina sinegorica 
Serova. 1966; OD.
Silicomassilina Serova. 1966 (*2880), p. 282.

Chambers enrolled, two per whorl, early 
chambers quinqueloculine in arrangement, 
later in a single plane as in the porcelaneous 
Massilina: wall agglutinated, relatively thick, 
of fine grains of chalcedony: aperture rounded 
to oval, slightly produced, stated to be with or 
without a tooth. Paleocene (Danian): Asiatic 
USSR: Sakhalin Island.

SILICOSIGMOILINA Cushman 
and Church, 1929

Plate 41. figs. 1-6
Type species: SiUcosigmoilina califomica 
Cushman and Church. 1929: OD.
SiUcosigmoilina Cushman and Church. 1929 (*817), 

p. 502.



Silicosigmoilina iBmmletteial lsraelsky. 1951 1*1593), 
p. 10: type species: Silicosigmoilina iBmmletteialper- 
plexa lsraelsky. 1951: OD.
Test ovoid in outline, proloculus followed 

by long narrow chambers a half coil in length, 
added slightly less than 180° apart, so that 
in transverse section the chambers form a 
sigmoid series; wall finely agglutinated, sur
face smoothly finished; aperture rounded to 
ovate, with a small simple tooth projecting 
from one margin. U. Cretaceous to Paleocene; 
cosmopolitan.

SPIROLOCAMMINA Earland. 1934
Plate 40, figs. 8 and 9

Type species: Spirolocammina tennis Earland. 
1934; OD (M).
Spirolocammina Earland. 1934 1*1041), p. 109.

Tfest free, minute, elongate, flattened, coiling 
nearly planispiral. two chambers per whorl, 
but with a slight sigmoiline curve in the long 
axis; wall thin, very finely agglutinated in an 
organic matrix, insoluble in acid, surface 
smoothly finished; aperture produced slightly 
on a neck, without a tooth. Holocene, from 
3,264 m to 4,517 m; Antarctic.

SPIROS1GMOILINELLA Matsunaga, 1955
Plate 40, (igs. 10 and 11

Type species: Spirosigmoiiinella compressa 
Matsunaga. 1955; OD.
Spirosigmoiiinella Matsunaga, 1955 (*2063), p. 49.

Chambers nearly planispirally enrolled, two 
per whorl, plane of coiling in early stage chang
ing slightly to show a sigmoid curve in cross 
section, later with coiling in a single plane: 
wall finely agglutinated, insoluble in acid; 
aperture rounded, at the end of a short neck, 
without a tooth. L. to M. Miocene; Japan.

TRILOCULARENA Loeblich 
and Tappan,1955 

Plate 41, figs. 14-16
Type species: Miliammina circulates Heron- 
Alien and Earland, 1930 (*1478), p. 44; OD.
Trilocutarena Loeblich and Tappan. 19551*1890), p. 13.

Tfest ovate in outline, elongate tubular cham
bers a half coil in length added in triloculine 
arrangement, only the final three visible at

the exterior; wall finely aggludnated; aperture 
ovate or lunate, at the end of the final cham
ber, with a broad tooth formed by infolding of 
the margin that lies against the previous whorls. 
Holocene; Antarctic.

Superfamily HORMOS1NACEA 
Haeckel, 1H94

Hormnsinacea Loeblich and Tappan, 19821*1917), p. 26.
nom. coit. pro superfamily Hormosinidca. 

Hormosinidca Saidova, 1981 (*2696), p. 14. nom. iransl.
ex family Hormosinida.

Cribratinidea Saidova. 1981 1*2696), p. 15.
Pseudonodosinellidea Saidova. 19811*2696|. p. 15. 
Hormosincllacca Rauzer-Chernousova and Rcytlingcr. 

1986 (*2534A), p. 18.
Test multilocular, chambers in uniserial 

arrangement: wall agglutinated. M. Ordovician 
to Holocene.

Family ASCHEMOCELL1DAE Vyalov, 1966 
Aschemocellldae Vyalov, 1966 (*3326), p. 31. 
Aschemocellinae Loeblich and Tappan, 19741*1913), p. 

43, nom. iransl. ex family Aschemocellidae.
Test free, uniserial, of ovoid to tubular 

chambers; wall thin, agglutinated, firmly 
cemented; apertures at ends of tubular necks. 
(J. Cretaceous (Campanian): Holocene.

ASCHEMOCELLA Vyalov. 1966
Plate 42, figs. 14-16

Type species: Aschemocella carpathica Neagu, 
1964 (*2233), p. 582; OD.
Aschemocella Vyalov. 1966 (*3326), p. 31.

Irregularly ovoid chambers in a linear or 
dichotomously branching series, increasing 
very slowly in size; wall of agglutinated quartz, 
mica, and sponge spicules in abundant cement; 
may have more than one rounded aperture, 
terminal, or may be at side of chamber, prob
ably just before a new branch arises. U. Creta
ceous (Campanian); Romania: USSR.

KALAMOPSIS de Folin. 1883 
Plate 42. figs. 12 and 13

Type species: Kalamopsis vaillanti de Folin, 
1883; OD(M).
Kalamopsis de Folin, 1883 (*1143), p. 320. 
Arkalamapsum Rhumblcr, 1913 1*2621), p. 352 (err. 

emend.).



Rounded proloculus followed by elongate 
tubular chambers in a rectilinear series, septa 
may be incomplete and may not be readily 
visible externally; wall vitreous, opaque, with 
scattered agglutinated large grains; aperture 
simple, terminal. Holocene; N. Atlantic, off 
France: Gulf of Gascony.

Family TELAMMINIDAE Loeblich 
and Tappan, 1985

Telamminidae Loeblich and Tappan, 1485 (*1923). p. 91.
Test attached in the early stage only or 

throughout growth, consisting of a series of 
chambers that may be closely appressed or 
connected by stolonlike tubes; wall aggluti
nated; no obvious aperture other than the 
ends of the stolons. Holocene.

Remarks. Resembles the Aschemocellidae 
in the loosely arranged series of chambers 
interconnected by stolonlike necks but dif
fers in being attached to a substrate.

AGGEROSTRAMEN Loeblich 
and Tappan, 1985

Plate 43, figs. 1-7
Type species: Psammosphaem rustica Heron- 
Alien and Earland, 19121*1468), p. 383; OD.
Aggerostramen Loeblich and Tappan, 1985 (*1923),

P- 91-
Test in the early stage with a few angular, 

tetrahedral, or conical chambers attached to 
other foraminifers, later chambers are less 
angular and may be rounded or fusiform, and 
the lest may lie free on the substrate, early 
chambers may be closely appressed and form 
a straight uniserial series but later are some
what irregular in arrangement and intercon
nected by distinct tubular stolons, up to five 
such stolons may project from an individual 
chamber and result in an irregularly branch
ing test; wall consisting largely of a pavement 
of sponge spicules aligned in parallel groups 
or with smaller grains of quartz in the inter
stices. commonly with some long spicules 
that project beyond the chamber itself and 
may connect to adjacent chambers or to the 
substrate; aperture in the early stage a simple 
opening, in the later chambers at the end of 
the stolonlike necks. Holocene; Atlantic; 
Caribbean.

Remarks: Originally regarded as consisting 
of isolated chambers, the larger tests of stolon- 
connected chambers were well described by 
Hofker (1972, *1521, p. 82-83) as Marsipelia 
rustica. Aggerostramen differs from Psammo
sphaem in being muldlocular, in being attached 
in the early stage, and in the wall constructed 
of groups of sponge spicules in parallel align
ment. It differs from Telammina in the much 
larger chambers, spicular test wall, and in be
ing attached only in the juvenile stage, with 
later chambers growing away from the sub
strate.

TELAMMINA Gooday and Haynes, 1983
Plate 43. figs. 8-1)

Type species: Telammina frugilis Gooday and 
Haynes, 1983; OD.
Telammina Gooday and Haynes, 1983 (*1266), p. 611.

Test attached, consisting of a series of mi
nute chambers, 0.02 mm to 0.11 mm in diam
eter, connected by stolonlike tubes, as many 
as four stolons arising from a single chamber 
and variously forming a single row of cham
bers or an extensive meshwork over the sub
strate: wall very finely agglutinated, of a single 
layer of grains; no apparent aperture. Holo
cene; NE Atlantic.

TUMIDOTUBUS Gooday and Haynes. 1983
Plate 43. figs. 12-14

Type species: Tumidotubus albus Gooday and 
Haynes, 1983; OD.
Tumidotubus Gooday and Haynes, 1983 (*1266), p. 810.

Test attached, irregular in growth, a series 
of poorly defined oval to elongate chambers 
separated by constrictions of the wall that 
may branch; wall agglutinated, of several layers 
of grains: no apparent aperture. Holocene; 
NE Atlantic.

Family HORMOSINIDAE Haeckel. 1894
Hormosinidae Loeblich and Tappan, 1964 (*1910), 

p. C2I4. nora. com pro family Hormosinida. 
Hormosinida Haeckel. 1894 (*1355), p. 185. 
Reophacidae Cushman, 1927 (*742), p. 15.
Silicinidae Cushman. 1927 (*742), p. 29.
Reophacida Copeland. 19561*680), p. 186 (err. emend.). 
Pseudonodosinellidae Saidova. 1981 (*2696), p. 15. 
Hormosinellidae Rauier-Chemousova and Reydinger. 

1986 (*2534A|, p. 18.



Test free, chambers arranged in rectilinear 
to arcuate series; wall agglutinated, interior 
simple: aperture terminal, single or multiple.
M. Ordovician to Holocene.

Subfamily REOPHACINAE Cushman. 1910
Reophacinae Cushman. 1910 (*701). p. 81.
Arreophiunia Rhumbler, 19131*2621 k p. 440 (err. emend.I. 
Proieonininae Galloway, 1933 (*12051, p. 65.
Silicininue Cushman. 1933 (*766), p. 143.
Reophacidinae Silvestri. 1950 (*2972), p. 44 (err. emend. I. 
Pseudoreaphacinae Suleymanov. 1963 1*3094), p. 88 (in

valid. ICZN Art. 39: based on Pseudoreophax Suley
manov. 1963, non Pseudoreophax Geroch, 1961).
Test uniserial, chambers commonly asym

metrical in form and in slightly arcuate arrange
ment; wall agglutinated, of a single layer of 
quartz grains, spicules, or foraminiferal tests 
held in small amount of cement; aperture 
terminal, rounded, on a distinct neck. M. 
Ordovician to Holocene.

ADELUNGIA Suleymanov, 1966 
Plate 44. figs. 12-14

Type species: Pseudoreophax marginulinae- 
formis Suleymanov, 1963; OD.
Adelungia Suleymanov, in Arapova and Suleymanov. 

1966 1*57), p. 124 (nom. subst. pro Pseudoreophax 
Suleymanov, 1963).

Pseudoreophax Suleymanov, 1963 (*3094), p. 88 (non 
Pseudoreophax Geroch. 1961): obj.. OD.
Test small, ovoid but slightly compressed 

chambers in an arcuate series or straightening 
from an initially hooked portion, increasing 
gradually in size, sutures strongly oblique, 
extending distally toward the outer margin of 
the test and extending back toward the 
proloculus at the inside of the arc; wall sim
ple. agglutinated of a single layer of mineral 
particles and shell fragments; aperture a sim
ple terminal opening, slightly offset toward 
the dorsal or outer margin of the arcuate test. 
Jurassic to L. Cretaceous (Albian); Asiatic 
USSR: Kyzyl Kum.

Remarks: The genus is here restricted from 
the original definition, which included numer
ous species of true Reophax. as well as the 
type species of Nodulina and other species 
that are referable to Ammotium. It differs 
from Reophax in the gradually enlarging and 
more regular chambers, strongly oblique

sutures.distinctly arcuate test, and fine-grained 
agglutinated wall.

HORMOSINELLA Shchedrina. 1969
Plate 44, figs. 6-9

Type species: Reophax distans Bradv, 1881 
(*339), p. 50: OD.
Hormosinella Shchedrina. 1969 (*2892), p. 170. 
Cadminus Snidovu, 1970 (*26941, p. 148; obj.; OD.

Test free, large, uniserial, and rectilinear 
to slightly arcuate; ovate to fusiform cham
bers separated by very elongate, delicate, and 
stolonlike necks, hence commonly broken, 
although a three-chambered test may attain a 
length of 5 mm; wall agglutinated, very thin, 
of a single layer of well-cemented grains; 
aperture terminal on the elongate neck, 
rounded. U. Eocene; USSR. Holocene; N. 
Pacific at 4,100 m to 5.550 m; S. Pacific at 
2,140 m to 4,320 m; N. Atlantic at 710 m to 
3.500 m: S. Atlantic at 1,800 m: Antarctic 
from 3,140 m to 5.200 m.

HORMOSINOIDES Saidova. 1975
Plate 44, figs. 4 and 5

Type species: Hormosinoides perpastus 
Saidova. 1975; OD.
Hormosinoides Saidova. 1975 (*26951, p. 63.

Test free, stout, up to 3 mm in length, few 
uniserial, rectilinear, strongly overlapping glob
ular to ovate chambers; sutures depressed; 
wall agglutinated of relatively coarse grains 
but thin, simple, and with roughly finished 
surface; aperture terminal, central, and not 
elevated on a neck. Holocene; tropical Pacific 
from 1,235 m to 6,070 m.

Remarks: Differs from Reophax in the 
straight axis and symmetrical aperture, from 
Hormosinella in lacking the elongate neck 
and stoloniferous chamber connections, and 
from Pseudonodosinella in the globular and 
closely appressed chambers and stouter and 
less tapering test.

LEPTOHALYSIS Loeblicb and Tappan, 1984
Plate 44. fig. 21

Type species: Reophax catella Hoglund, 1947 
(*1487), p. 97; OD.
Leptohalysis Loeblich and Tappan, 1984 (*1920hp. 1160.



Test uniserial and rectilinear, globular 
proloculus followed by an elongate series of 
gradually enlarging and distally tapering flask
shaped chambers with blunt lower margin; 
wall very thin, delicate, and flexible, consisting 
of a single layer of minute quartz and mica 
grains agglutinated on a proteinaceous base, 
early stage may have foreign particles widely 
spaced, later with adjacent grains abutting; 
aperture a simple terminal opening, may be 
flush with the surface or slightly produced 
with a phialine neck, and may have more 
than one layer of grains immediately around 
the opening. Holocene; N. Atlantic: England 
at 20m to46m; Norway from 150m to200m: 
Sweden from 20 m to 515 m.

Remarks: Leptohalysis differs from Reophax 
in the very elongate and delicate test, slowly 
enlarging flasklike chambers in nearly straight 
series, and flexible wall with distinct organic 
component and sparse agglutinated material 
in early stage.

NODULINA Rhumbler. 1895
Plate 44. figs. 10 and 11

Type species: Reophax dentaliniformis Brady, 
1881 (*339), p. 49; SD Loeblich and Tappan, 
1964 (*1910), p. C216.
Nodulina Rhumbler. 1895 (*2616), p. 82. 85.

Test similar to Reophax but with more 
symmetrical, regular, and gradually enlarging 
chambers, horizontal sutures and straighter 
axis; wall agglutinated of a single layer of 
grains: rounded aperture at the end of a short 
tubular neck. Holocene; E. Pacific; N. Atlantic.

Remarks: Previously regarded as a syno
nym of Reophax. the type species later was 
transferred to Pseudoreophax Suleymanov, 
1963 (non Geroch, 1961) =  Adelungia Suley
manov, 1966. Because of the distinctive neck 
and radially symmetrical chambers in recti
linear alignment, it was placed in Hormosina 
by Bronnimann and Whittaker (1980, *403, p. 
265). who selected a lectotype for the type 
species from the Brady collection in the British 
Museum. It is here regarded as distinct from 
Hormosina because of the thin wall of a sin
gle layer of grains, whereas Hormosina has a 
thick wall of many grains, more globular and 
rapidly enlarging chambers, and is much 
larger overall.

REOPHAX de Montfort. 1808
Plate 44. rigs. 1-3; plate 829. fig. 6.

Type species: Reophax scorpiurus de Montfort. 
1808; OD(M>.
Reophax de Montfort. 18081*21761, p. 331.
Reophaifus Agassiz. 1844 (*15), p. 22 (err. emend.!. 
Proieonina Williamson. 1858 (*3379), p. I: type species: 

Proieonina fusiformis Williamson. 1858: SD Rhum- 
blcr. 1904 1*2617), p.244.

Liiuolina Gobs. 1881 (*12541, p. 33: obj.. ODlMl. 
Arproteonum Rhumbler, 19131 *2621), p. 348 (err. emend.). 
Arreophaxum Rhumbler. 1913 (*2621 hp. 441 lerr. emend.i.

Test free, elongate, with few rounded to 
pyriform chambers in slightly irregular or arcu
ate series, each succeeding chamber attached 
near the base of the apertural neck of the 
preceding chamber; wall thin, of a single layer 
of agglutinated grains of quartz, mica, sponge 
spicules, or foraminiferal tests held in a mini
mum of organic cement but without a true 
organic inner layer; aperture terminal, rounded, 
produced on a slight neck. M. Ordovician to 
Holocene; cosmopolitan.

Remarks: The absence of type material for 
de Montfort's species previously led to the 
inclusion within Reophax of many uniserial 
agglutinated taxa that otherwise differ. The 
genus is now firmly based, as a neotype for R. 
scorpiurus was designated (Bronnimann and 
Whittaker, 1980, *403, p. 261) from the SE 
Adriatic.

SCHEROCHORELLA Loeblich 
and Tappan, 1984

Plate 44. figs. 15 and 16
Type species: Reophax minuta Tappan. 1940 
(*3120), p. 94; OD.
Scherochorelta Loeblich and Tappan. 1984 (*1920),

p. 1160.
Test tiny, subglobular proloculus followed 

by relatively broad and low closely appressed 
chambers, gradually increasing in breadth as 
added and forming a rectilinear to slightly 
curved series; sutures distinct, depressed, hori
zontal; wall agglutinated, thin, of fine quartz 
grains, the test commonly flattened or col
lapsed in preservation; aperture terminal, 
rounded, not produced on a neck. L. Carbon
iferous (Mississippian) to Holocene; cos
mopolitan.

Remarks: Differs from Reophax in the broad, 
low, and more regularly enlarging chambers
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and horizontal sutures and in lacking a dis
tinct neck. The type species was originally 
described as having a slitlike aperture, but 
examination of many additional specimens 
from the Texas Cretaceous shows the apertuie 
to be rounded, although compression of the 
test may result in its distortion.

SUBREOPHAX Saidova. 1975
Plate 44. tigs. 17-20

Type species: Reophax aduncus Brady, in 
Tizard and Murray, 18821*3198), p. 715; OD.
Subreophax Saidova, 1975 (*2695), p. 57.

Test latge. up to 2.5 mm in length, consisting 
of an irregular series of very slowly enlarging 
ovoid to subpyriform chambers, separated 
solely by constrictions of the wall but without 
distinct internal septa: wall thin, agglutinated 
with larger grains in a single layer and held in 
little cement: aperture terminal. Holocene; 
N. and S. Atlantic from 800 m to 4,400 m; 
Indian Ocean from 3,140 m; Antarctic at 5,400 
m; N. Pacific at 4,100 m to 5,800 m.

Subfamily CUNEATINAE Loeblich 
and Tappan.1984

Cuneatinae Loeblicb and Tappan. 1984 (*1918), p. 8. 
Cuneatinae Loeblicb and Tappan, 1982 (*1917), p. 27

(nom. nud.l.
Test elongate, uniserial, rarely bifurcating, 

chambers ovate in section; wall agglutinated, 
single layered, nonperforate; aperture termi
nal, rounded, slitlike, or with a row of slits, 
not produced on a neck. L. Cretaceous (U. 
Albian) to U. Cretaceous (L. Senonian). 
Miocene (Tortonian) to Holocene.

Remarks: Differs from the Reophacinae 
and Hormosininae in the slitlike aperture and 
from the latter in the single layer of grains in 
the wall.

BIREOPHAX Bolli, 1961
Plate 45. Tigs. 1 and 2

Type species: Bireophax guaricoensis Bolli, 
1961; OD.
Bireophax Bolli, 1961 (*289), p. 494.

Large proloculus followed by uniserial row 
of broad and low chambers, later branching 
dichotomously after development of a much 
broader chamber than usual, each branch 
then consisting of a single row of chambers;

wall coarsely agglutinated, thick, simple, and 
noncanaliculate in structure; aperture termi
nal, rounded, at the end of each uniserial 
series. L. Cretaceous (Albian) to U. Creta
ceous (Senonian); Venezuela.

Remarks: Although previously regarded 
as a synonym of ThomasineUa, thin sections 
of topotypes lack Lhe canaliculate structure 
that characterizes ThomasineUa.

CUNEATA K. V. Fursenko. 1979
Plate 45, figs. 7-9

Type species: Reophax arctica Brady, 1881 
1*341), p. 11; 1881 (*340), p. 405; OD.
Cuneaia K. V. Fursenko, in Gudina, 1979 (*1330), p. 21. 
Oblidotina BrOnnimann and Whittaker, 1980 (*403), p.

266: type species: obj., OD.
Test small, elongate, uniserial, rectilinear, 

laterally compressed so that the test is ovoid 
in section, early chambers increasing rapidly 
in breadth but slowly in height, later increas
ing more rapidly in height and more slowly in 
breadth and with nearly parallel margins; wall 
finely agglutinated, with occasional larger 
grains forming a single layer, imperforate, white 
to gray in color, smoothly finished; aperture 
terminal, an elongate slit with lenticular out
line and slightly produced margins. Holocene; 
Arctic Ocean: Chukchi Sea from 22 m to 144 
m: Frobisher Bay. Baffin Island from 31 m to 
143 ra; Greenland from 13 m to 201 m: 
Labrador from 55 m to 82 m: Novaya Zemlya 
at 130 m: Ungava Bay off N. Quebec, Canada 
at 66 m to 73 m; N. Pacific: Okhotsk Sea, 
from 18 m to 137 m; Sea of Japan from 35 m to 
72 m; Tatarskie Strait, at 6 m to 100 m; NE 
Pacific at 415 m.

POLYCHASMINA Loeblich and Tappan. 1946
Plate 45. figs. 15-17

Type species: Polychasmina pawpawensis 
Loeblich and Tappan, 1946: OD.
Polychasmina Loeblich and Tappan. |946|*I879),p. 242.

Test free, elongate, flattened, small rounded 
proloculus followed by a rectilinear series of 
broad and low chambers, that less commonly 
may bifurcate, sutures nearly horizontal to 
broadly arched in the middle of the flat sides 
of the test: wall thin, agglutinated, commonly 
only a single grain in thickness but with coarse 
quartz and other mineral particles in a fine 
grained ground mass; aperture terminal, a



single row of elongate slits that parallel the 
flat sides of the test. L. Cretaceous (U. Albian); 
USA: Texas.

Remarks: The wall is coarsely arenaceous 
but not labyrinthic as it was originally 
described, and it does not have the coarse 
wall perforations of Thomasinella. with which 
it might otherwise be confused.

PSAMMOUNGULINA A. Silvestri. 1904
Plate 45, figs. 3 and 4

Type species: Lingulina papillosa Neugeboren. 
1856 (*2242|, p. 97: OD.
Psammolingullna A. Silvestri. 1904 (*29331, p. 247.

Test elongate, flattened, uniserial and rec
tilinear. lenticular in section, rounded pro- 
loculus followed by a few large chambers of 
nearly equal height and breadth, sutures 
constricted; wall of agglutinated quartz parti
cles, surface roughened and warty in appear
ance; aperture terminal, slightly produced, 
an arcuate slit. Miocene (Tortonian); Romania.

SULCOPHAX Rhumbler, 1931
Plate 45. figs. 5 and 6

Type species: Sulcophax ciaviformis Rhumbler, 
1931; OD(M).
Sulcophax Rhumbler. in Wiesner. 1931 (*33751, p. 93.

Test uniserial and nearly rectilinear, slightly 
compressed laterally; wall agglutinated; 
aperture terminal, a short slit lying in a slight 
depression that crosses the terminal face. 
Holocene; Antarctic, at 3,410 m.

WARRENITA Loeblich and Tappan, 1984 
Plate 45. figs. 10-12

Type species: Sulcophax palustris Warren. 
1957 (*3351), p. 31; OD.
Warrenita Loeblich and Tappan. 1984 (*1920), p. 1160.

Test free, elongate, arcuate, with numer
ous gradually enlatging and laterally slightly 
compressed cham bers that are strongly 
overlapping, covering about one-half the length 
of the preceding chamber so that all cham
bers but the final one appear broader than 
high; wall very thin and delicate, finely agglu
tinated. smoothly finished: aperture a termi
nal arcuate slit, extending about one-third 
the breadth of the test. Holocene: at less than 
2 m depth, in saline and polyhaline marshes; 
USA: Louisiana. Georgia: Sapelo Island.

Remarks: Differs from Sulcophax Rhum- 
bier, 1931 in the smaller and more slender 
arcuate test, very thin and delicate wall, more 
elongate and curved slit aperture that does 
not occur in a slitlike depression, and in its 
marsh habitat, rather than being from the 
deep Antarctic.

Subfamily HORMOSIN1NAE Haeckel. 1894
Hormosininuc Loeblich and Tappan. 1964 I*19101, 

p. C2I5. nom. transl. ex family Hormosinida. 
Pseudonodosinellinae Saidova, 1981 (*2696), p. 15.

Test with symmetrical and subglobular rec
tilinear chambers that may be loosely separated 
or closely appressed; wall thick, of aggluti
nated quartz grains, sponge spicules, or other 
particles; aperture terminal, rounded, at the 
end of a tubular neck. Holocene.

ARCHIMERISMUS Loeblich 
and Tappan,1984 

Plate 46. figs. 7-9
Type species: Hvpemmmina subnodosa Brady, 
1884 (*344), p. 259; OD.
Archimerismui Loeblich and Tappan. 1984 (*19201,

p 1101.

Test large, elongate, with globular proloculus 
followed by elongate tubular chambers, with 
somewhat irregular size increase, separated 
only by constrictions of the wall that do not 
form true septa; wall agglutinated, thin at the 
base of the proloculus, becoming thicker 
toward the aperture, and many grains thick in 
the remainder of the test, of coarse quartz 
grains firmly held in a small amount of cement, 
with inner proteinaceous layer; aperture ter
minal, rounded, at the somewhat constricted 
end of the final chamber. Holocene; N. Atlantic 
from 40 m to 900 m; S. Atlantic at 700 m; S. 
Pacific at 2,850 m to 5,200 m: N. Pacific from 
4,600 m.

Remarks: Differs from Hormosina in the 
subcylindrical test and incompletely separated 
chambers and differs from Hvpemmmina in 
the partial subdivision of the test to form 
chambers.

GINESINA Bermudez and Key, 1952
Plale 45. figs. 13 and 14

Type species: Ginesina delicatula Bermudez 
and Key. 1952; OD.
Ginesina Bermudez and Key. 1952 1*210). p. 72.
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Test free, elongate, rectilinear, subcyclin- 
drical. chambers strongly overlapping, the 
laige rounded proloculus completely enclosed 
by the second chamber, resulting in an appar
ent double wall, although no later chambers 
are doubled, sutures horizontal, obscure; wall 
delicate, agglutinated, formed of a mat of 
loosely cemented siliceous sponge spicules, 
surface smoothly finished: aperture rounded, 
produced on a long cylindrical neck, the suc
cessive chambers added closely, so that the 
distal interior wall of the new chamber rests 
against the preceding neck, successive tubu
lar necks forming a continuous connection 
between succeeding chambers. Holocene: Car
ibbean, off W. Cuba at about 1,140 m. depth.

Remarks: Ginesina differs from Reophax 
in the rectilinear rather than curved axis, reg
ularly cylindrical chambers and thicker wall 
and differs from Reophax and Hormosina in 
the elongate neck, those of earlier chambers 
forming a continuous internal series connecting 
successive chambers.

HORMOSINA Brady, 1879 
Plate 45. figs. 18-20

Type species: Hormosina giohulifera Brady. 
1879: SD Cushman. 19101*701), p. 93. 
Hormosina Brady, 18791*337), p. 56.
Arhomoxum Rhumbler. I9l3(*2621),p. 441 (err. emend.I.

Test uniserial and rectilinear to slightly 
arcuate, large globular chambers increasing 
rapidly in size; wall agglutinated, of several 
layers, with abundant cement, outer coarser 
material restricted to the chambers and not 
continuing onto the neck. which thus shows a 
sharply decreased grain size; aperture termi
nal at the end of a distinct tubular neck, later 
chambers overlapping the previous ones to 
enclose the neck. Holocene; Nw Pacific, from 
3.750 m to 5,800 m: tropical Pacific, at 1.776 
m to 3,758 m; N. Atlantic at 2,700 m to 3,229 m.

LOEBLICHOPSIS Hofker. 1967
Plate 46. figs. 1-4

Type species: Reophax cvlindrica Brady, 1884 
1*344), p. 299: OD.
Loeblichopsis Hofker. 19691*1518), p. 19 (also err. oil. as 

Loehlichella. p. 15, noli Loehlichella Pessagno, 19671.
Test uniserial and rectilinear, may be up to 

10 mm in length, chambers somewhat pyri

form. with successive chambers overlapping 
previous ones so that sutures are obscure 
externally and the test is nearly cylindrical: 
wall thick, agglutinated of more than a single 
layer of fine quartz grains and tests of small 
foraminifers, may be only partially cemented, 
thickest where the new chamber overlaps that 
preceding, with an inner proteinaceous lin
ing; aperture terminal, central, round. Holo
cene; N. Atlantic from 100 m to 4,066 m; 
Indian Ocean at 3,140 m.

PSEUDONODOSINELLA Saidova, 1970 
Plate 46, figs. 5 and 6

Type species: Reophax nodulosa Brady. 1879 
1*337), p. 52; OD.
Pseudonodosinetla SaidovH, 1970 {*26941, p. 148. 
Pseudonodnsinella Saidova. 19661*2692), p. 283 (name 

nol available. ICZN Art. 13 lal li). no description!.
Test elongate, uniserial, chambers ovate to 

subpyriform, each successive chamber over
lapping the aperture and much of the breadth 
of that preceding; wall firmly agglutinated, 
thin but of many grains, both exterior and 
interior smoothly finished; aperture termi
nal, at the center of the somewhat thickened 
wall of the produced terminal face. Holocene: 
S. Atlantic. N. and S. Pacific, from 2,800 m to
4.000 m: Gulf of Mexico at 694 m to 1,460 m.

Remarks: In addition to the typical deli
cate and tapering specimens of Reophax 
nodulosa. some as small as 0.5 mm in length, 
the original description also included very 
large deep water specimens of relatively few 
chambers and up to 25 mm in length. In order 
to stabilize the genus, as based on its type 
species, the specimen figured by Brady (1879. 
*337, pi. 4. fig. 7) is here designated as lecto- 
type of Reophax nodulosa. The larger speci
mens, first figured in 1884 (*344), belong to 
Nodosinum gaussicum.

REOPHANUS Saidova, 1970
Plate 46, fig. 10

Type species: Hormosina ovicula Brady. 1879 
1*337), p. 61; OD.
Reophanus Saidova. 19701*2694), p. 148.

Test large, up to 4 mm in length, uniserial. 
rectilinear, moniliform in appearance because 
the elongate ovate chambers are separated by 
their respective necks, each new chamber



attaching to the upper margin of the previous 
apertural lip, so that the test is fragile and 
rarely preserved entire; wall agglutinated, thin, 
hut with several layers of very fine quartz 
grains and some sponge spicules, yellowish to 
brownish in color, without organic lining; 
aperture rounded, terminal on a distinct neck, 
with somewhat flared lip. Holocene; N. At
lantic, rare at 180 m to 2.700 m: S. Atlantic 
at 3,800 m to 4,400 m; Antarctic at 3,900 m to
5,200 m: Pacific at 2,150 m to 7,900 m; Carib
bean Sea at 800 m to 1,932 m; Gulf of Mexico, 
at 420 m to 2,660 m.

Remarks: The type species of this genus 
was included in the genus Hormosinella by 
Shchedrina (1969, *2892), but the two genera 
are here differentiated by their wall charac
ter, as Hormosinella has a single layer of grains 
in the wall, whereas that of Reophanus is 
finer grained but many grains in thickness.

SILICONODOSARINA Colom. 1963
Plate 46. figs. 11-13

Type species: Siliconodosarina delicatula 
Colom, 1963; OD(M).
Siliconodosarina Colom. 19631*6511, p. 79,

Test minute, up to 0.09 mm in length, 
uniserial, rectilinear to slightly arcuate, cham
bers hemispherical in shape, increasing regu
larly in size as added, successive chambers 
protruding laterally beyond those preceding, 
resulting in a serrate maigin: wall aggluti
nated. of quartz and mica fragments, insolu
ble in acid; aperture small, terminal and cen
tral, without a neck. Holocene; Ria de Vigo, 
NW Spain.

Subfamily NODOSININAE Saidova, 1981
Nodosininae Loeblieh and Tuppan. 1982 (*1917), p. 27.

nom. corr. pro subfamily Nodosinidae.
Nodosinidae Saidova. 1981 1*2096), p. 15 (subfamily:

nom. imperf.l.
Test as in the Hormosininae but with slitlike 

to stellate aperture, the latter resulting from 
longitudinal ribs projecting inward from the 
wall in the vicinity of the aperture. Holocene.

CRIBRATINOIDES Saidova, 1975
Plate 46. figs. 18-20

Type species: Sulcophax batteUnits Saidova. 
1961 (*2691), p. 22; OD.

Cribnuinoides Saidova. 1975 (*2695), p. 68.
Test large,2 mm Lo 4 mm in length. uniserial 

and rectilinear, with closely appressed cham
bers; wall coarsely agglutinated, outer layer 
of tightly packed grains, inner layer less firmly 
cemented and friable, with carbonate cement; 
aperture terminal, an elongate oval slit, nearly 
flush with the surface and lacking a distinct 
neck. Holocene: NW Pacific, region of 
Kamchatka Peninsula and the Kurile Islands, 
from 283 m to 2,133 m.

Remarks: Although originally the type spe
cies was referred to Sulcophax. the present 
genus is large and has a thick, coarsely agglu
tinated wall, whereas Sulcophax is a small, 
delicate form with a single layer of grains in 
the wall and an aperture recessed in a termi
nal furrow.

NODOSINUM Hofker, 1930
Plate 46, figs. 14-17

Type species: Nodosinella gaussica Rhum- 
bier. 1913 (*2621), p. 453.459.460.461 (syn.: 
Amodosinumpy-gaussicum. p. 452,453.459, 
460,461, err. emend.); OD.
Nodosinum Hofker. 1930 (*1492), p. 121.

Test large, elongate, uniserial and rectilin
ear, chambers elongate, subpyriform, ex
panding sharply in width just above the basal 
suture; wall coarsely agglutinated, of quartz 
and other particles in fine organic material, 
surface roughly finished: aperture terminal, 
radiate, reflecting the ribs that line the upper 
part of the chamber interior in the vicinity of 
the aperture and project into the opening. 
Holocene; Antarctic at 2,600 m to 3.950 m: 
Banda Sea, Indonesia at 2,798 m to 4,391 m.

Remarks: Nodosinum gaussicum has com
monly been confused in the past with Reophax 
nodulosa Brady, the type species of Pseudo- 
nodosinella. as they are superficially similar 
in general chamber shape. In fact, the large 
specimens in the Challenger Report (Brady. 
1884, *344, pi. 31, figs. 1.2 , and possibly fig. 
5) are referable to N. gaussicum. differing 
from the typically smaller R. nodulosa and its 
lectotype. Nodosinum has a coarsely aggluti
nated and roughly finished wall that is largely 
unaffected by acid treatment and a radiate 
aperture due to internal ribs near the aperture.
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Family DUSENBURY1NIDAE Loeblich 
and 'Thppan, 1984

Dusenburyinidae Loeblich and Tappan. 1984 1*19181,
p. 8.
Test elongate, straight to arcuate, cham

bers numerous, uniserial; wall thick and agglu
tinated; aperture terminal, elevated on a short 
neck, with a distinct tooth projecting from 
the margin representing the outside of the 
curve of the arcuate test. Holocene.

Remarks: Differs from the Hormosinidae 
in having an apertural tooth.

DUSENBURYINA Bermudez and Key. 1952 
Plate 46. figs. 21-23

Tvpe species: Clavulina procera Goes, 1889 
(*1256), p. 9; OD.
Dusenburyina Bermudez and Key. 1952 (*210), p. 73.

Test elongate, uniserial, rectilinear to slightly 
arcuate, chambers numerous, increasing slowly 
in size as added; wall thick, coarsely aggluti
nated, commonly of calcareous particles; 
aperture terminal, semicircular in the early 
stage, later with a distinct tooth projecting 
from the flattened margin of the aperture, 
which always represents the outer curve of 
the test. Holocene; Atlantic; Caribbean: ?N. 
Pacific: Philippines.

Remarks: The genus previously was placed 
in the Valvulininae because of the apertural 
tooth; however Hofker (1969, *1518, p. 18) 
noted that the absence of an early triserial or 
trochoid stage; the invariable position of the 
apertural tooth at the same side of the test, 
rather than being oriented differently in suc
cessive uniseriaJ chambers as a reflection of 
its multilocular ancestry, precluded assign
ment to the Valvulininae. Uniserial aggluti
nated taxa are assigned to the Hormosinacea, 
but Dusenburyina differs in having a tooth in 
the aperture, hence is placed in a separate 
family.

Family THOMASINELLIDAE Loeblich 
and Tappan, 1984

Tbomasmcllidac Loeblich and Tappan. 1984 1*1918),
p. 8.
Test uniserial in early stage, later bifurcat

ing to produce two or more linear series of 
chambers; aperture terminal at the ends of

the linearseries. commonly a single ovate slit 
but may have two such openings just prior to 
bifurcation; wall coarsely agglutinated, thick, 
pierced by coarse tubuli. U. Cretaceous 
(Cenomanian) to Holocene.

Remarks: Differs from the Hormosinidae 
in the perforate wall and bifurcating test.

PROTOSCHISTA Eimer and Fickert, 1899
Plate 47. figs. 7-10

Type species: Lituola findens Parker, in Daw
son. 1870 (*903), p. 176; OD(M).
Proioschista Eimer and Fickert. 18991*1088). p. 605,677.

Test free, may exceed 1 mm in length, 
branching from the proloculus to form two or 
three uniserial series growing in opposite direc
tions, chambers slightly inflated, of nearly 
constant size, with chambers of smaller diam
eter commonly in parallel series and opposed 
in direction to the larger chambered series, in 
the later stage growth continues only from 
the series of larger diameter; wall coarsely 
agglutinated with little cement, surface rough: 
aperture circular to ovoid, terminal on each 
series of chambers in the early stage but in 
the adult only on the series of larger cham
bers. Holocene; N. Atlantic, off Greenland 
from 12 m to 201 m, and off Ireland; Canada, 
Gulf of St. Lawrence at 30 m to 40 m; Arctic 
Ocean off Alaska, from 64 m to 223 m.

THOMASINELLA Schlumberger. 1893 
Plate 47. figs. 1-6

Type species: Thomasinella punica Schlum
berger, 1893; SD Schlumberger. in Peron, 1893 
1*2384), explanation pi. 14.
Thomasinella Schlumberger. in Thomas, 1893 (*3179), 

p.5.
Thomasinella Schlumberger. 1889 (*2762), p. 425 (name 

not available, no description).
Test large, arborescent, large globular 

proloculus followed by uniserial broad and 
low cylindrical chambers in rectilinear or 
dichotomously branching series; wall thick, 
canaliculate, coarsely agglutinated, of quartz 
particles and occasional large shell fragments; 
aperture simple, rounded to ovoid, terminal 
at the end of the rows of chambers, com
monly single but less frequendy with two open
ings, possibly just prior to bifurcation. U.



Cretaceous (Cenomanian); Algeria, Tunisia, 
Egypt; India.

Family CRIBRATINIDAE Loeblich 
and Tappan, 1964

Cribratinidae Saidova. 1981 (*2696), p. 15. nom. Iransl. 
ex subfamily Cribratininae.

Cribnitininae Loeblich and Tappan. 19641*1910), p. C.220 
isuhfamilyl.
Test free, chambers in rectilinear series as 

in the Hormosininae; wall agglutinated, thick, 
with subepidermal alveolar layer; aperture 
terminal, single or multiple. L. Cretaceous 
(Albian) to U. Cretaceous (L. Cenomanian).

CRIBRATINA Sample. 1932
Plate 47. figs. 11-15

Type species: Nodosaria texana Conrad, in 
Emory, 1857(*1109|, p. 159: OD.
Crihratiiui Sample. 1932 (*2722), p. 219.

Test free, large, up to 10 mm in length, 
elongate, uniserial and rectilinear, chambers 
closely appressed, sutures straight, horizon
tal and constricted; wall thick, agglutinated, 
of medium- to coarse-grained quartz and other 
mineral particles, with subepidermal alveo
lar layer; aperture terminal, cribrate, with 
many irregular and subangular openings on a 
produced area of the final chamber face. L. 
Cretaceous (Albian) to U. Cretaceous (L. 
Cenomanian); USA: Texas, Oklahoma.

Superfamily LJTUOLACEA de Blainville, 1827 
Lituolacea Loeblich and Tappan. 1961 (*1902), p. 277, 

nom. coit. pro superfamily Lituolidea.
Lituolidca Glaessner, 19451*1250). p. 92.nom. transl. ex 

family Liiuacea.
Lituolina Delageand Herouard, !896(*926),p. 132(tribe). 
Lituolicae Brbnnimann. 1958 (*384), p. 176.
Liluoloidea Ayala-Castanares. 1963 (*101), p. 47. 
Lituolaceae Hamaoui and Sainl-Marc. 1970 1*1386), 

p. 336.
Test free or attached, multilocular. plani- 

spirally enrolled in early stage, later may uncoil; 
wall agglutinated, nonperforate. U. Devonian 
to Holocene.

Family OXINOXISIDAE Vyalov. 1968
Oxinoxisidae Vyalov. 1968 (*3327), p. 5.

Test large, early stage attached, later may 
grow free of the attachment, ovate proloculus

followed by loosely enrolled subglobular cham
bers, later rectilinear; wall agglutinated; 
aperture terminal, rounded, on short thick 
neck. U. Devonian (Famennian) to L. Car
boniferous. L. M ississippi (Kinderhookian).

OXINOXISGutschick, 1962
Plate 48, fig. 1

Type species: Oxinoxis botrys Gutschick. 1962; 
OD^
Oxmoxii Gutschick. 19621*1347), p. 1299.

Test large, up to 1.5 mm in length, ovate 
proloculus followed by slightly coiled sub- 
globular chambers, attached in the early stage, 
with the attachment serving as a basal wall, 
later uncoiled and rectilinear, growing free of 
the attachment and with wall completely 
developed; wall of agglutinated quartz and 
calcareous grains on a chitinous base; aperture 
rounded, terminal, in the later uncoiled cham
bers occurring at the end of a distinct tu bular 
neck. U. Devonian (Famennian) to L. Car
boniferous. L. Mississippian (Kinderhookian); 
USA: Montana, Illinois, Missouri.

Remarks: Conkin and Conkin (1964, *672, 
p. 87) regard the type species of Oxinoxis as 
synonymous with Saccammina liguia Gut
schick. Weiner, and Young. 1961. the latter 
being regarded as single-chambered speci
mens. However, the proloculus of O. boirvs is 
elongate ovate rather than globular, and its 
tubular neck is only developed in later cham
bers, hence we recognize the two as distinct.

Family HAPLOPHRAGMOIDIDAE 
Maync. 1952

Haplophragmoididae Podobina. I975(*2434), p. 25,nom.
transl. ex subfamily Haplophragmoidinac. 

Haplophragmoidinae Maync. 1952 (*2067), p. 43 (sub
family).

Asanospiridae Vyalov, 1968 (*3327), p. 5. 
Pseudohaptophragmidinae Saidova. 1981 1*2696), p. 17 

Isubfamily; nom. impcrf.l.
Test planispirally enrolled and involute to 

partially evolute with septa formed by contin
uation of outer wall: wall agglutinated, sim
ple. not alveolar; aperture single or multiple, 
equatorial in position, basal to areal. U. Triassic 
to Holocene.



AMMOSIPHONIA He. 1977
Plate 49. figs. 6-9

Type species: Ammosiphania vulgaris He. 
1977; OD.
Ammosiphonia He. in He and Hu. 1977 (*1447), p. 8.

Test planispiral. symmetrical, and nearly 
completely involute but with depressed cen
tral umbilicus on each side, chambers some
what inflated near the umbilicus, periphery 
subangular: wall finely agglutinated, simple: 
aperture a single rounded areal opening some
what elevated on a short tubular neck that is 
formed solely of the cementing material with
out foreign particles. U. Triassic; China: Yunnan 
Province.

ASANOSPIRA Takayanagi. 1960 
Plate 49. figs. 17 and 18

Type species: Lenticulina'! teshioensis Asano. 
1950 (*85), p. 21; OD.
Asanospira Takayanagi, 19601*31121, p. 74.
Asanoina Loeblich and Tappan, 1964 (*19I0|, p. C225 

lerT. cit. pro Asanospira. non Asanoina Finlay. 1939). 
Test free, compressed, planispiral, invol

ute and may have slight umbilicus; sutures 
nearly radial, not deeply depressed; wall finely 
agglutinated; aperture a simple low opening 
at the base of the apertural face. Cretaceous; 
Japan, to U. Oligocene; Venezuela.

Remarks! Differs from Haplophragmoides 
in the lenticular form, subangular periphery, 
and rounded rather than lobulate margin.

BUZASINA Loeblich and Tappan, 1985 
Plate 48. fig*. 2-7

Type species: Trochammina ringens Brady. 
1879 (*337), p. 57; OD.
Buiasina Loeblich and Tappan, 1985 (*1923), p. 92. 
Cysiammiru/lla Lukina. 1980(*19431,p. 33 (non Cystum- 

minella Myatlyuk. 19661; type species: Trochammina 
galeata Brady. 18811*337),'p. 52; OD.
Test free.small, planispirally enrolled, three 

to four strongly overlapping and rapidly enlarg
ing chambers in two to three whorls, final 
chamber comprising more than one-half the 
test; wall thin, finely agglutinated with con
siderable cement; aperture areal, equatorial, 
and slitlike, completely bordered by a narrow 
lip. U. Cretaceous (Santonian-Campanian) of 
NW Pacific; Holocene; N. and S. Pacific: N.

and S. Atlantic; Gulf of Mexico; Antarctic 
from 1.500 m to 5.965 m.

Remarks: Buzasina differs from Trocham
mina and Cystammina in being planispiral, 
from Haplophmgmoides in the areal aperture, 
and from Labrospira in the very fine-grained 
wall, few chambers per whorl that increase 
rapidly in size as added, and in the deep water 
habitat.

CR1BROSTOIV1ELLIJS Saidova, 1970 
Plate 48. figs. 8-10

Type species: Cribrosiomellus apertus Saidova. 
1970; OD.
Cribrosiomellus Saidova, 1970 (*2693), p, 151.

Test free, planispiral. and biumbilicate but 
asymmetrical, with broad subglobular cham
bers that result in a lobulate margin: wall 
agglutinated with carbonate cement; aperture 
areal, near the base of the apertural face, one 
or a series of large and irregular openings. 
Holocene; Pacific, abyssal depths of the Kurile- 
Kamchatka Trench, from 8,185 m to 9.530 m.

Remarks: Differs from Cribrostomoides in 
the more asymmetrical test, inflated cham
bers. and expanded and irregular apertural 
openings. The external appearance suggests 
that the coiling may be somewhat streptospiral, 
but no sections have been published that allow 
its recognition as such.

CRIBROSTOMOIDES Cushman. 1910
Plate 49. figs. 1-3

Tvpe species: Cribrostomoides bradyi Cush
man. 1910; OD.
Cribrostomoides Cushman. 1910 1*7011, p. 108.

Test free, enrolled and involute, few cham
bers per whorl, early stage slighdy streptospiral 
in growth, later becoming planispiral and sym
metrical; wall agglutinated, thin, and simple 
in structure, surface smoothly finished; 
aperture equatorial, just above the base of 
the final chamber face, with a narrow lip of 
finer sand present on both margins, a simple 
slit in the early chambers, later becoming 
irregular with fine projections from both mar
gins that may divide the primary aperture 
into a linear series of irregular to rounded 
openings near the base of the chamber face.



Holocene: Atlantic and Pacific from 186 m to 
4.738 m.

DEBARINA Fourcade, Raoult, 
and Vila, 1972 
Plait: 50. figs. 9-12

Type species: Debarina hahounerensis Four- 
cade et al.. 1972: OD.
Debarina Fourcade. Raoult. and Vila. 1972 1*11631, 

p. 191.
Test free, planispirally enrolled, partially 

to completely involute, chambers numerous, 
ten to fourteen per whorl, enlarging very slowly 
as added: wall microgranular. calcareous, prob
ably agglutinated, structure simple; aperture 
a row of pores at the base of the apertural 
face. L. Cretaceous ( Aptian): Algeria; Spain; 
Italy: Yugoslavia.

Remarks: Debarina differs from Cribrosto- 
moides in having a row of apertures at the 
base of the face, whereas Cribmstomoides 
has an areal slit that later is subdivided into a 
row of areal pores.

EVOLUTINELLA Myatlyuk. 1971
Plate 48, figs. 11-21

Type species: Evoiutinella subevoluta Nikitina 
and Myatlyuk, in Myatlyuk, 1971: OD.
Evoiutinella Myatlyuk, 1971 (*22211, p. 23 (also err. cil.

as Evolitinella on expl. fig. 1, p. 241.
SchleifereUa Bulynnikova. 1971 (*449), p. 14; type spe

cies: Haplophmgmoides! schleiferi Sharovskaya, 1966 
1*28*3), p. 61: OD.

Loculorbis Alekseychik-Mitskevich. 1973 1*21), p. 32. 
33; type species; Haplophmgmoides darwini Oain. 
1961 1*8731. p. 18; OD.
Test free, planispiral. almost to completely 

evolute and biumbilicate: wall agglutinated, 
fine grained, and smoothly finished: aperture 
equatorial, at the base of the final chamber. 
Jurassic to U. Cretaceous; cosmopolitan.

GOBBETTIA Dhillon. 1968
Plate 50, figs. I and 2

Type species: Gobbettia wilfordi Dhillon. 
1968: OD.
Gobbettia Dhillon. 1968 (*952|, p. 140.

Test coiled, planispiral. umbilicate, with 
chambers increasing rapidly in height; wall

proteinaceous and flexible, hence test com
monly is somewhat flattened, smooth, and 
translucent: aperture equatorial, areal, a sin
gle arched opening or two symmetrical open
ings low in the apertural face, surrounded by 
a raised margin. Holocene, brackish estuary; 
Malaysia.

Remarks: The original description indi
cated a low basal primary aperture in addi
tion to the low areal opening or openings that 
are bordered by a lip; the type figures show 
only an areal aperture, and the presence of an 
additional interiomaiginal opening is doubtful.

HAPLOPHRAGMOIDES Cushman, 1910
Plate 49, figs. 4. 5.12-16, and 19-23 

Type species: Nonionina canariensis d’Orbigny, 
1839 (*2305), p. 128: OD.
Haplophmgmoides Cushman, 1910 (*701), p. 99. 
Recurvoidelta Uchio, I960 (*3238), p. 53; type species;

Recurvoidella parkeme Uchio, I960; OD. 
Linguaferina Alekseychik-Mitskevich. 19731*21), p. 34: 

type species: Haplophmgmoides subsphaeroides Sub- 
botina. 19501*3077), p. 80: OD.

Pauciloculina Alekseychik-Mitskevich, 1973 (*21), p. 35: 
type species; Haptophragmoides kirki Wickendcn. 
1932 (*3371), p. 85: OD.

Subtilina Alekseychik-Mitskevich. 1973 (*211, p. 35: type 
species: Haplophmgmoides tenuis Cushman, 1927 
(*738), p. 135; OD.

Pseudohaplophragmoides Saidova, 1981 (*2696), p. 17: 
type species: Haplophmgmoides ullimus Saidova, 1975 
(•2695), p. 73; OD.
Test planispirally enrolled, involute to 

slightly evolute. biumbilicate, sides somewhat 
flattened, chambers inflated and margin lob- 
ulate; wall thin, finely to coarsely aggluti
nated. exterior smoothly finished; aperture 
an elongate equatorial slit at the base of the 
apertural face. Cretaceous to Holocene; 
cosmopolitan.

LABROSPKA Hdglund, 1947
Plate 49. figs. 10 and 11

Type species: Haplophragmium crassimargo 
Norman. 1892 (*2265), p. 17; OD.
Lahmspim Hdglund. 1947 (*14871, p. 141, 145.

Test free, large, up to 2.75 mm in breadth, 
discoid, planispirally enrolled, and partially 
evolute; wall thick, coarsely agglutinated, and



firmly cemented with organic material; aper
ture an oval to slitlike areal opening slightly 
above the base of the apertural face, both 
margins bordered by well-developed lips. 
Holocene; N. Atlantic; Arctic Ocean.

Remarks! Although previously regarded 
as a synonym of Cribrostomoides. Labrospira 
has a more planispiral and partially evolute 
coil, flattened sides rather than inflated cham
bers, coarsely agglutinated wall, and a single 
aperture, rather than a row of openings in the 
adult. Norman did not originally illustrate the 
species but referred in the text to a figure by 
Brady in the Challenger Report. However, 
Norman’s types are extant and the lectotype 
(BMNH ZF 3640) and paratypes (BMNH 
15.4.1.1503) are from Bog Fjord, East Fin- 
mark, N. Norway, at 100-110 fathoms.

TROCHAMMINITA Cushman 
and Bronnimann, 1948

Plate 51. figs, l-h
Type species: Trochamminita irregularis Cush
man and BrOnnimann, 1948; OD. 
Trochamminita Cushman and Bronnimann, 19481 *8141, 

p. 17.
Test free, planispirally enrolled at least in 

the early stage, later chambers irregular in 
form and arrangement, sutures radial in early 
part, slightly depressed, periphery rounded, 
peripheral outline lobulate; wall thin, brown
ish, with fine to coarse quartz grains on a 
proteinaceous base; aperture areal, one or 
more rounded to irregular openings in the 
lower part of the apertural face, each sur
rounded by a distinct lip. Holocene, brack
ish water; Trinidad, West Indies; USA: 
Louisiana.

UMTENDINA Alekseychik-Mitskevich, 1973 
Plate 50, figs. > 6

Type species: Haplophragmoides oblongus 
Voloshinova, in Voloshinova and Budasheva, 
1961 (*3317), p. 186; OD.
Unitendina Alekseychik-Mitskevich. 19731*211. p. 32.34.

Test enrolled, biumbilicate, partially evo
lute, chambers increasing rapidly in height in 
the later stage, suggesting a tendency to uncoil;

wall coarsely agglutinated; aperture equato
rial, a small arched opening at the base of,the 
final chamber. Jurassic to Miocene: USSR.

VELERONINOIDES Saidova, 1981 
Plate 50. figs. 7. 8

Type species: Haplophragmoides veleronis 
Cushman and McCulloch. 1939 (*830), p. 82: 
OD.
Veleroninoides Saidova. 1981 |*2696|, p 17.

Test planispiral, evolute, biumbilicate. with 
numerous low chambers in about two and a 
half whorls, increasing very little in size as 
added, periphery broadly rounded, margins 
slightly lobulate. with chambers much wider 
than high as seen from the periphery; later 
sutures slightly depressed, nearly radial; wall 
finely agglutinated, surface smoothly finished; 
aperture areal, a low oval to elliptical open
ing near the base of the apertural face, bordered 
by a slight lip. Holocene; E. Pacific, off 
Guadalupe Island, Mexico, at 150 m.

Remarks: The original description of the 
genus indicated the type species but stated 
only "test planispiral, evolute." The type spe
cies was described from a single locality off 
Mexico and has not been reported elsewhere. 
No sections have been illustrated for this genus, 
hence whether coiling of the earliest whorls 
is planispiral or streptospiral remains uncer
tain. Veleroninoides differs from Evolutinella 
and Haplophragmoides in the areal aperture 
and differs from the latter and Labrospira in 
the wholly evolute coiling. It differs from all 
in the very low and slowly enlarging chambers.

Family DLSCAMMlNIDAEMikhalevich. 1980
Discamminidae Loeblich and Tappan. 1984 (*19I8|, p. 9.

nom. tnuisl. ex subfamily.
Discamminmac Mikhalevich. 1980 (*2109), p. 6 1 subfamily I.

Test enrolled, early stage planispiral and 
evolute, later may be uncoiled and rectilin
ear; wall coarsely agglutinated of quartz grains 
and sponge spicules on an inner organic layer; 
septa lack agglutinated material but are very 
thin, straight, wholly organic internal parti
tions; aperture a low interiomarginal equato
rial opening in enrolled stage, becoming
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terminal and central in the rectilinear stage, 
seen in section as slightly produced foramina 
in the septa of earlier chambers. U. Creta
ceous to Holocene.

AMMOSCALARIA Hdglund. 1947
Plate SI, figs. 11-13

Type species: Haplophragmium tenuimargo 
Brady, in Tizard and Murray. 1882 (*3198), p. 
715; OD.
Ammoscalaria Hoglund. 1947 (*1487), p. 151.

Test free, elongate, flattened, early por
tion with one to two planispiral whorls, later 
uncoiling and rectilinear, with short and broad 
chambers separated by the very thin, straight, 
and horizontal partitions comprised only of 
organic material and pierced centrally by an 
intercameral foramen that has a short tubular 
neck: outer wall thick and coarsely aggluti
nated on an oiganic lining, surface rough, 
that of the region near the aperture much 
thinner and more fine grained; aperture ter
minal and rounded, slightly produced. U. Cre
taceous (Campanian) to Eocene. Holocene; 
Asiatic USSR: Omsk. Tomsk, Tyumen: N. 
and S. Atlantic and Gulf of Mexico from 161 
m to 5,011 m: S. Pacific from 2.012 m to 3.109 
m: N. Pacific at 7.224 m.

DISCAMMINA Lacroix. 1932
Plate 52. figs. 1-4

Type species: Discammina fallax Lacroix, 1932 
=  Liluolina irregularis var. compressa Goes, 
1882(*1255), p. 141: OD(M).
Discammina Lacroix. 1932 (*17641, p. 2.

Test planispirally enrolled, slightly evolute, 
strongly compressed, interior divided by thin 
straight organic partitions, not corresponding 
to the original apertural face and not always 
reflected at the surface; wall agglutinated, 
commonly of quartz grains and sponge spic
ules on a proteinaceous base; aperture a broad 
low interiomarginal equatorial opening. Holo
cene; Mediterranean; Atlantic: Caribbean.

GLAPHYRAMMINA Loeblich 
and Tappan. 1984 

Plate 51. figs. 7—in
Type species: Ammobaculites americanus 
Cushman. 1910 (*701), p. U7;OD.

Glaphyrammina Loeblich amt Tappan. 1984 1*1920),
p. 1161.
Test free, broad and flattened, early por

tion planispirally enrolled and partially to 
completely evolute. sutures radial to oblique 
and curving back at the periphery, later por
tion uncoiled and may have a few rectilinear 
chambers with straight and horizontal sutures, 
sutures merely represent external indication 
of periodic growth, as interior is hollow and 
undivided by septa, but possibly has organic 
partitions in life as docs Ammoscalaria; wall 
coarsely agglutinated, surface roughened; 
aperture an elongate narrow opening, extend
ing the breadth of the chamber, not produced. 
VPleistocene: India: Holocene: S. Atlantic at 
3.800 m; N. Pacific from 1 >44 m; S. Pacific at 
80 m to 2.750 m.

Remarks: Glaphyrammina differs from 
Ammobaculites in the hollow interior and 
absence of septa; it differs from Ammoscalaria 
in the large enrolled portion, much flattened 
test, and very elongate and narrow slitlike 
aperture.

Family SPHAERAMMINIDAE 
Cushman, 1933

Sphaeramminidae Loeblich and Tappan. 1982 (*1917),
p. 27. nom. Iransl. ex subfamily.

Sphaeiammininae Cushman, 19331*766), p. 87 (subfamily). 
Ammosphaerulininae Said ova. 19811*2696), p. 14 (sub

family).
Test planispiral and involute, later cham

bers almost completely enclosing earlier 
ones; wall finely agglutinated; aperture areal, 
rounded to slitlike, with a simple projecting 
tooth. Holocene.

AMMOSPHAERULINA Cushman, 1912 
Plate 52. fig. 13

Type species: Ammosphaerulina adhaerens 
Cushman, 1912: OD.
Ammosphaerulina Cushman. 1912 (*703), p. 228.

Test attached, about 0.73 mm in diameter, 
chambers few. globular and embracing, in an 
enrolled series as in Sphaerammina: wall ag
glutinated; aperture small and without vis
ible tooth. Holocene: S. Pacific. Malaysia at 
1,280 m.



CANEPAIA Boltovskoy, 1%1
Plate 52. figs, 5-7

Tvpe species: Canepaia bmsilierisis Boltovskoy. 
1961; OD.
Canepaia Boltovskoy. 19611*293), p. 74.

Test free, subspherical, globular proloculus 
followed by strongly overlapping enrolled cham
bers as in Sphaemmmina, only the last one or 
two chambers visible externally: wall coarsely 
agglutinated with finer-grained ground mass, 
early chumbcrs finer grained: aperture small, 
rounded to slightly elongate, bordered by short 
inward projecting entosolenian neck, but with
out an external tooth. Holocene; S. Atlantic 
at 80 m to 155 m.

SPHAERAMM1NA Cushman. 1910
Plate 52. figs. M 2

Type species: Sphaemmmina ova!is Cushman, 
1910; OD.
Sphaemmmina Cushman. 19101*700), p. 439.

Test large, up to 2 mm in length, planispirally 
enrolled, about four strongly overlapping cham
bers per whorl, with the final embracing cham
ber overlapping more than one-half the test; 
wall finely agglutinated; aperture areal, oval 
in outline, containing a simple to elongate 
projecting tooth. Holocene; Pacific; Philip
pine Islands, at 596 m to 1,400 m.

Remarks: Originally described as having 
rectilinear but overlapping chambers, dissec
tion of a topotype (Loeblich and Tappan. 
1964, *1910} demonstrated the enrolled nature 
of Sphaemmmina.

Family LITUOTUBLDAE Loeblich 
and T appan,1984

Liiuotuhidae Loeblich and Tappan, 1984 (*1918), p. 9. 
Lituiforminoidinae Saidova, 1981 (*2696), p. 16 (subfam

ily: name not available. ICZN Art. 13(al (i). no de
scription).
Tfest free, proloculus followed by enrolled 

nonseptate portion and later elongate and 
irregularly septate chambers, may uncoil and 
become elongate and rectilinear in the adult; 
aperture simple, interiomarginal to terminal. 
M. Triassic (U. Ladinian) to Holocene.

Remarks: No definition was given by Saidova 
(1981, *26%) for the subfamily Lituiformi
noidinae of the Tolypamminidae, although it

was stated to include two genera, hence the 
subfamily is invalid. Because the type species 
of Lituotuba is multilocular. rather than con
sisting solely of proloculus and undivided tubu
lar chamber, it cannot be included in the 
Tolypamminidae and therefore is placed in a 
separate family. It differs from the Lituolidae 
in having fewer and more irregular chambers.

LITUOTUBA Rhumbler. 1895 
Place 53. fig. 3

Type species: Trochammina lituiformis Brady. 
1879 (*337), p. 59: SD Cushman. 1910(*701), 
p. 113.
Lituotuba Rhumbler. 1895 1*2616), p. HI 
Arlituotubum Rhumbler. 19131*2621), p. 386 (en. emend.). 
Utuifnrminoides Saiduvu, 19811*2696), p. 16; type species: 

obj.. OD.
Test free, early portion with irregular to 

planispirally coiled tubular chamber follow
ing a globular proloculus, later with distinct 
but elongate and tubular chambers, few per 
whorl, resulting from slight constriction after 
periodic growth, the subsequent test addition 
smoothing the exterior surface but leaving 
apparent septa at the constrictions, finally 
becoming uncoiled and irregularly rectilin
ear; wall finely agglutinated, of quartz grains 
in a yellowish-brown cement, surface smoothly 
finished, chamber floor of enrolled portion 
formed by the outer wall of the previous whorl, 
the chambers becoming wholly tubular only 
in the uncoiled stage; aperture rounded at 
the open end of the tubular chamber. Holo
cene: Atlantic. Gulf of Mexico, and Carib
bean. from 454 m to 3.270 m: N. Pacific at 
208 m to 3,802 m.

Remarks: As noted by Ireland (1966, *1587, 
p. 229), the discussion of Lituotuba  by 
Schellwien (1898, *2751, p. 265) did not con
stitute a valid designation of Serpula fiium  
Schmid, 1867 as the type species of Lituotuba 
(as erroneously was stated by Loeblich and 
Ihppan, 1964. *1910, p. C214), and Cushman's 
(1910, *701) designation of Trochammina 
lituiformis as type species is valid. Lituiformi- 
noides thus is an objective synonym of 
Lituotuba. Paleozoic taxa previously placed 
in Lituotuba are not congeneric.



Trochamminoides proteus (Karrerl has been 
confused with Lituotuba tituiformis in the 
literature, but the former has numerous 
subglobular chambers per whorl and does 
not uncoil in the later stage. The two can be 
readily separated on the basis of chamber 
number and dimensions when they occur 
together.

PARATROCHAMMINOIDES Soliman, 1972
Plate S3, figs. 4-6

Type species: Tmchamminoides komsmezoen- 
sis Majzon, 1943 (*1982), p. 11: OD.
Paratmchamminoides Soliman. 1172 (•3019), p. 37.

Test enrolled, proloculus followed by strep- 
tospirally coiled and undivided tubular sec* 
ond chamber, later with numerous ovate to 
globular chambers per whorl and an abrupt 
change in coiling, to a planispiral final whorl; 
wall agglutinated, of firmly cemented quartz 
grains; aperture rounded. U. Cretaceous 
(Tbronian) to Paleocene: Czechoslovakia; 
Romania; Poland: USSR: Mexico.

PLAGIORAPHE Kristan-Tollmann. 1973
Plate 53. figs. 7-11

Type species: Plagioraphe tornata Kristan- 
Tollmann. 1973: OD.
Plagioraphe Kristan-Tollmann. 19731*1744), p. 419. 
Sectoreophax Trifonova, in Budurov and Hifonova. 1974 

(*446), p. 58. 62 Iname not available. ICZN Art. 13 (a) 
(i). no description).
Globular proloculus followed by a linear 

to slightly arcuate series of twelve to fifteen 
spirally formed chambers, each chamber com
prising an entire whorl or more, coiling may 
be either dextral or sinistral, intercameral 
sutures strongly oblique, incised; wall agglu
tinated. insoluble in acid; aperture large, at 
the open end of the enrolled chamber. M. to 
U. Triassic (U. Ladinian to Norian); N. Alps; 
Germany; Bulgaria.

Remarks: The systematic position of this 
genus is uncertain. The oblique sutures sepa
rating spirally wound tubular chambers is quite 
unlike any other agglutinated uniserial fora- 
minifers; the nature of the chambers is sug
gestive of Lituotuba. although the test is not 
truly enrolled. It is tentatively placed in the 
Lituotubidae.

TROCHAMMINOIDES Cushman. 1910
Plate 53. figs. I and 2

Tvpe species: Trochammina proteus Karrer, 
1866 (*1652), p. 494; OD.
Trochamminoides Cushman, 1910 (*701), p. 97.

Test enrolled, discoidal, proloculus followed 
by irregularly coiled and undivided tubular 
chamber in early whorls, later whorls divided 
into a few to many chambers as a result of 
periodic growth and becoming planispiral and 
evolute: wall agglutinated, of fine quartz sand 
in a yellowish-brown to reddish-brown ground 
mass; aperture large, rounded, equatorial, lying 
against the previous whorl, and may have a 
somewhat thickened lip. Cretaceous to Holo
cene. from 700 m to 2.960 m: Atlantic. Pacific. 
Gulf of Mexico and Caribbean.

Remarks: As noted by Cushman (1920. 
*716, p. 37.59). the type species has at times 
been confused with the early stage of Lituo
tuba lituiformis (Brady), as for example by 
Go6s (1896, *1258, p. 33) and Hofker, (1972, 
*1521, p. 58). Karrer (1866. *1652) illustrated 
a variety of genera and species under this 
name in the original description, including 
Ammodiscus, Glomospira, and Trochammina. 
Brady (1884. *344, p. 341) restricted the spe
cies to specimens such as Karrer’s figure 8, 
however, which is a distinctly segmented form 
with numerous chambers in the later whorls. 
Even in the few locations where both occur, 
Trochamminoides is larger, more regular in 
growth, and has many more chambers per 
whorl than does the early coiled portion of 
Lituotuba lituiformis. Although described orig
inally as typically planispiral, the early stage 
is irregular, and only the later whorls are 
completely planispiral. Typically planispiral 
species previously placed in Trochamminoides 
are better referred to Evolutinella.

Family NAUTTLOCULINIDAE Loeblich 
and Thppan,1985

Nautiloculinidae Loeblich and Tappan. 1985 (*1923), 
p. 92.
Test free, lenticular, planispiral, and invol

ute, umbonate test resulting from secondary 
thickening in the umbilical region; wall 
microgranular calcareous, agglutinated, sim-



pie. and without exoskeletal or endoskeleial 
structures, single layered except for second
arily doubled septa; aperture interiomarginal. 
equatorial,single. U. Jurassic (L. Malm) to U. 
Cretaceous (Senonian).

Remarks: Differs from the Haplophrag- 
moididae in the microgranular agglutinated 
wall, from the Lituolidae in showing no tend
ency to uncoil, from the Mayncinidae in the 
more nautiloid coil, and from all in the strong 
secondary umbilical thickening and the sec
ondarily doubled septa.

MURGEINA Bilotte and Decrouez, 1979
Plate 54, tigs. 1-6

Tvpe species: Nummofallotia apula Luperto 
Sinni. 1968 (*1947), p. 97: OD.
Murgeinn Bilode and Decrouez.. 1979 (*24l), p. 38.

Test lenticular, biumbonate, small, up to 
about 0.36 mm in diameter, large globular 
proloculus followed by about three planispiral 
whorls, increasing in number per whorl as 
added, with sixteen to twenty chambers in 
the final whorl, septa radial, slightly curved 
backward at the periphery; wall calcareous, 
finely granular, with radial calcite forming a 
thickened umbonal region on both sides of 
the test; aperture equatorial in position, at 
the base of the apertural face. U. Cretaceous 
(U. Cenomanian to Senonian); Italy; Greece; 
Yugoslavia; Lebanon.

NAUTILOCUHNA Mohler. 1938 
Plate 54. figs. 10-12

Tvpe species: NautilocuHna oolithica Mohler. 
1938: OD.
NautilocuHna Mohler. 19381*2164), p. 18.

Test free, lenticular in form, planispirally 
enrolled and involute, globular proloculus 
followed by numerous small chambers per 
whorl that increase gradually in size, interior 
simple, sutures radial to very slightly arched; 
wall microgranular calcareous, agglutinated, 
commonly diagenetically altered, foreign mate
rial more abundant in outer whorls of some 
species, structure simple, no subepidermal 
network or other exoskeletal or endoskeletal 
structures present, wall single layered, but 
septa secondarily doubled by addition of a

second wall layer over the previous apertural 
face as a new chamber is added, umbonal 
region also progressively thickened as cham
bers are added: aperture equatorial, a low 
interiomarginal arch. U. Jurassic (L. Malm) 
to L. Cretaceous (Bedoulian); Switzerland; 
France: Yugoslavia; USSR: N. Caucasus: 
Egypt: Israel.

Family MAYNCINIDAE Loeblich 
and Tappan,1985

Mavncinidue Loeblich and Tappan, 19851*1923), p. 92.
Test free, flattened to lenticular, planispi

rally enrolled, numerous broad and low cham
bers per whorl that may increase rapidly in 
breadth and may uncoil in the later stage; 
wall agglutinated, granular, and homogene
ous in appearance, without perforations or 
alveoles; aperture interiomarginal to areal, 
single or multiple. U. Jurassic (Kimmeridgian) 
to U. Cretaceous (Santonian); commonly in a 
carbonate shelf facies.

Remarks: Differs from the Haplophrag- 
moididae in the flattened test with numerous 
chambers per whorl, rapid increase in height 
of the whorl, tendency to uncoil in the later 
stage, and the commonly multiple aperture. 
Differs from the Lituolidae in the large, len
ticular to flattened planispiral coil, and reduced, 
flattened uniserial stage and differs from the 
Charentiidae in the simple rather than cana
liculate wall.

BICONCAVA Hamaoui, 1965
Plale 55. figs, 1-4

Tvpe species: Biconcava bentori Hamaoui, 
1965 <*1381), p. 14; OD(M).
Biconcava Hamaoui. 1965 (*1381), p. 14 (available. ICZN 

An. 13 <c)): see also Hamaoui and Saint-Marc. 1970 
(*1386|, p. 298.

Biconcava Hamaoui, In Arkin and Braun. 1965 (*69|, p. 
7, 9. (name not available. ICZN An. 13 la) (i). no 
description).
Test free, planispirally enrolled, partially 

evolute, biumbilicate, periphery subacute, up 
to twenty-four chambers in the final whorl, 
about three and a half whorls in the adult, 
sutures elevated, slightly curved; wall calcar
eous, microgranular, imperforate; aperture in 
the early stage an interiomarginal arch with



extension up the apertural face, later areal in 
a median groove that extends up the apertural 
face. U. Cretaceous (Cenomanian); Israel; 
Lebanon; Iran; Italy.

Remarks: In placing Biconcava in the 
Nezzazatidae, Hamaoui and Saint-Marc (1970. 
*1386, p. 301) refer to a rudimentary internal 
tootbplate; this structure does not appear evi
dent in the illustrated sections, hence the genus 
is here transferred to the Mayncinidae. It is 
closest in appearance to Daxia but differs in 
being more evolute and in the aperture located 
in a vertical groove in the apertural face.

COMALIAMMA Loeblich 
and Tappan, 1985 

Plate 54. figs. 15-16
Type species: Comaliamma charentiiformis 
Loeblich and Tappan, 1985; OD.
Comaliamma Loeblich and Tappan, 1985 (*1923), p. 93.

Test free, early stage lenticular, of numer
ous close-coiled chambers, later uncoiling, 
with one or two nearly rectilinear chambers 
that are flattened to ovate in section: wall 
simple and nonalveolar, of finely agglutinated 
quartz grains, surface smoothly finished; 
aperture areal in the early coiled stage, pierc
ing the septa as seen in thin section, a short 
terminal slit in a slight depression in the 
uncoiled chambers. L. Cretaceous (Albian); 
USA: Texas.

Remarks: Superficially similar to Charentia 
in the discoid early stage and tendency to 
uncoil but differs in the nature of the aperture 
and simple rather than canaliculate walls and 
septa.

DAXIA Cuvillier and Szakall, 1949 
Plate 55, figs. 5-9

Type species: Daxia cenomana Cuvillier and 
Szakall. 1949; OD.
Daxia Cuvillier and Szakall. 19491*865), p. 8.

Test lenticular and biumbonate to flattened, 
planispirally enrolled and involute, with numer
ous broad, low chambers per whorl, sutures 
arched centrally, curving back to the periph
eral angle, apertural face truncated to slighdy 
excavated centrally for much of its height: 
wall finely agglutinated, simple, noncanalicu- 
late and nonalveolar: aperture small, difficult

to observe from the exterior, but thin sections 
show an areal opening in each septum just 
above the base of the apertural face, with a 
slighdy thickened border. Cretaceous (?Neo- 
comian, ?Aptian, Cenomanian); France.

Remarks: Various discussions of the aper
ture of Daxia have differed, probably as a result 
of misidentification, as other genera of this 
family are superficially similar in outward 
appearance. On the basis of specimens we 
have examined and sectioned from the type 
locality of D. cenomana, at Audignon, and 
from lie Madam, Charente Maritime, France, 
specimens illustrated by Neumann (1965. *2245, 
pi. 1, figs. 1,2, and 5-7) are Mavncina orbignvi 
rather than D. cenomana. True Daxia is len
ticular and biumbonate with a relatively acute 
periphery and has a single areal opening; M. 
orbignvi is thicker, disdncdy biumbilicate, and 
somewhat inflated from the vicinity of the um
bilicus for about half the distance to the periph
ery, and the aperture is multiple. Neumann 
(1965, *2245, p. 9 1, footnote 3) quoted a letter 
from Maync that indicated a probable multi
ple aperture in Daxia: this also appears due 
to a similar misidentification of Mavncina as 
Daxia. Maync (1972, *2082, p. 357) described 
a single areal aperture for Daxia.

DEUTEROSPIRA Hamaoui, 1965
Plate 57. figs. 1 and 2

Type species: Deuterospira pseudodaxia 
Hamaoui. 1965; OD (M).
Deuterospira Hamaoui. 1965 (*1381), p. 15 ^available. 

1CZN An. 13 (c)l; see also Hamaoui. 1979 (*1382), 
p. 340.

Deuterospira Hamaoui. in Arkin and Braun. 1965 (*691. 
p. 9 tname not available. 1CZN An. 13 (al li). no 
description).
Test planispirally enrolled, involute, bium- 

bilicate, periphery acutely angled, with numer
ous small nummulitoid chambers per whorl, 
spire expanding rapidly, the inner part of each 
whorl, where it is of maximum thickness and 
that was described originally as a second spire, 
is seen in section to be completely filled with 
agglutinated matter; wall agglutinated, imper
forate. nonalveolar; aperture interiomarginal, 
in equatorial section the intercameral foramina 
leave a distinct gap between the inner ends 
of the septa and the outer part of the densely



filled area, aperture suggested to become areal 
in the adult stage. U. Cretaceous (Ceno
manian); Israel; Iraq.

FLABELLOCYCLOUNA Gendrot. 1964
Plate 57. figs. 3-6

Type species: Flabellocyclolina laevigata 
Gendrot, 1964; OD.
Flabellocyclolina Gendrot, 1964 (*1217), p. 529.

Test large, up to 5.0 mm in length, flat
tened, early stage planispiral and evolute. 
numerous broad low chambers in a rapidly 
enlarging whorl, later uncoiling and penero- 
pliform, with strongly arched chambers that 
nearly form a semicircle, no internal struc
tures, sutures distinct, arched; wall calcare
ous, microgranular, surface smooth; aperture 
a single row of openings extending across the 
terminal face in the median plane of the lest. 
U. Jurassic (Oxfordian): U. Cretaceous (San- 
tonian); Israel: France.

FREIXIALINA Ramalho, 1969 
Plate 54. figs. 7-9

Tvpe species: Freixiatina planispiralis Ramalho, 
1969; OD.
Freixiatina Ramalho. 19691*2510), p. 40.

Test discoidal. biumbilicate, planispirally 
enrolled, and evolute. with spire increasing 
rapidly in height, sutures slightly curved to 
straight and somewhat oblique; wall finely 
agglutinated, simple in structure; aperture an 
areal slit. U. Jurassic (Kimmeridgian to Port- 
landian); Portugal.

Remarks: Differs from Daxia in the evo
lute whorl; as it appears earlier geologically, 
it may be ancestral to Daxia and other mem
bers of this family.

GENDROTELLA Maync, 1972
Plate 58. figs. 5 and 6

Type species: Choffatella rugoretis Gendrot, 
1968 (*1218), p. 675; OD.
Gendrotella Maync. 1972 (*2082), p. 357.

Test discoidal to ovate in outline, flattened, 
numerous chambers per whorl in a rapidly 
enlarging planispiral coil, septa gently arched 
at the midpoint on the flattened sides; wall 
agglutinated, compact and homogeneous; 
aperture a series of areal pores aligned vertically

up the apertural face and reflected in thin 
section by the multiple passages through the 
septa. U. Cretaceous (Santonian); France.

MAYNCINA Neumann, 1965
Plate 56. figs. 1-7

Type species: Daxia orbignyi Cuvillier and 
SzakaU, 1949 (*865), p. 8 (as "d'orbignyi" in 
Neumann. 1965); OD.
Mayncina Neumann, 1965 (*2245), p. 91.

Test discoidal to lenticular, with numerous 
broad and low chambers planispirally enrolled, 
the operculinoid spire increasing slowly in 
height, chambers arched toward the apertural 
face, sutures slightly depressed; wall of finely 
aggludnated quartz sand, simple in structure 
and neither canaliculate nor alveolar: aperture 
cribrate. areal, with pores scattered up the 
apertural face and reflected in thin section by 
the multiple passages through the septa. U. 
Cretaceous (Cenomanian); France.

PHENACOPHRAGMA Applin, Loeblich. 
and Tappan,1950

Plate 57. figs. 7-11; plate 38. figs. I and 2 
Type species: Phenacophragma assurgens 
Applin et al.. 1950; OD.
Phenacophmiima Applin, Loeblich, and Tappan, 1950 

(•55), p. 78.
Test discoidal to auriculate, compressed, 

planispirally enrolled and partially to entirely 
evolute, tending to uncoil in the later stage, 
early sutures nearly radial, later ones some
what arched, one or two short hemisepta 
intercalated between each two major septa at 
the periphery and extend inward for only a 
short distance; wall finely agglutinated, sim
ple in structure; aperture areal in the enrolled 
stage, as seen in thin sections, becoming ter
minal and slitlike in the uncoiling chambers.
L. Cretaceous (Albian); USA: Texas; USSR: 
W. Siberia.

STOMATOSTOECHA Applin, Loeblich, 
and Tappan.1950 

Plate 58. figs. 7-10
Type species: Stomatostoecha plummerae 
Applin et al., 1950: OD.
Stomaloxtoecha Applin. Loeblich. and Tappan. 1950(*S5), 

p. 76.



Test discoidal to lenticular, numerous broad 
and low chambers increasing rapidly in breadth 
so that the spire increases rapidly in height, 
coilingplanispiral and incompletely involute, 
leaving a depressed umbilicus; wall finely ag
glutinated, imperforate, simple in structure; 
apertural face high and truncate and may be 
slightly depressed centrally, aperture a small 
areal slit in the early stage as seen in thin 
section, becoming terminal in the expanded 
and nearly uncoiled later portion.L. Creta
ceous (Albian); USA; Texas.

Remarks: Although originally described 
as having a series of apertural pores, Maync 
(1972, *2082, p. 356) noted that the septa 
were compact rather than pierced. Because 
of the narrowness of the slit aperture, it is not 
intersected by every section, but a single rela
tively large slit in the septum is apparent in a 
number of places in good axial sections.

Family LITUOLIDAE de BlainviUe, 1827
Lituolidae Schulze. 1877 (*2827), p. 28. nom. corr. pro 

family Liluacea.
Lituacea de BlainviUe, 1827 )*248|, p. 380.
Lituolata Crouch. 18271*693), p. 40.
Lituolitidae Broderip, 1839 1*358), p. 321.
Lituolacea Agassiz, 1844 (*15), p. 15.
LituoUda Carpenter. 18611*486), p. 470.
Lituolidea Reass and Fritsch, 1861 (*2593), p. 1. 
LituoUdeae Gumbel. 18701*1337), p. 22.
Lituolidee Schwager, 18761*28291, p. 482.
Lituolina Lankestcr, 18851*1790), p, 847.
Lituoletta Haeckel. 18941*1355), p. 164.
Lituolinae Delage and Herouard. 18% f*926), p. 132.

Early stage enrolled, later may be uncoiled 
and rectilinear; wall agglutinated, interior sim
ple; aperture terminal. L. Carboniferous, L. 
Mississippian (Kinderhookian) to Holocene.

Subfamily AMMOMARGINULININAE 
Podobina, 1978

Ammomarginulininae Podobina, 1978 (*2435), p. 65. 
Ammobaculitinac Alefcseychik-Mitskevich. in Subbotina 

et al.. 1981 1*3083), p. 28.
Early stage coiled, later uncoiling; wall 

simple. L. Carboniferous, L. Mississippian 
(Kinderkookian) to Holocene.

AMMOBACULARLA Kristan-Tollmann. 1964
Plate 59. figs. 4 and 5

Type species: Ammobacularia triloba Kristan- 
Tollmann, 1964; OD.

Ammobacularia Kristan-Tollmann. 1964 (*1740), p. 40.
Test large, elongate, rounded in section, 

similar to Ammobaculites but differing in 
apertural features, probably coiled to recti
linear but known from a single specimen, 
hence not sectioned; wall coarsely aggluti
nated; aperture triangular with toothlike pro
jection from each of the three edges, giving a 
triradiate appearance, aperture surrounded 
by a finer-grained and slightly produced area. 
U. Triassic (Rhaetian); Austria.

AMMOBACULITES Cushman. 1910
Plate 58. figs. 3 and 4

Type species: Spirolina agglutinans d’Orbigny, 
1846(*2309), p. 137; OD.
Ammobaculites Cushman. 19101*701), p. 114.

Test free, elongate, early portion close 
coiled, later uncoiling and rectilinear, rounded 
in section; wall coarsely agglutinated, inte
rior simple; aperture terminal, rounded. L. 
Mississippian (Kinderhookian) to Holocene; 
cosmopolitan.

Remarks: A specimen of Spirolina ag
glutinans in the d'Orbigny Collection, MNHN. 
Paris, was designated as lectotype of the spe
cies and illustrated (Loeblich and Tappan, 
1964, *1910, p. C241). Thus the later designa
tion of a specimen in the Vienna Museum 
(GBA 1981/03/1%) as lectotype (Papp and 
Schmid, 1985. *2338) is invalid.

AMMOMARG1NULINA Wiesner, 1931
Plate 60, fig. 7

Type species: Ammomarginulina ensis Wiesner, 
1931; OD(M).
Ammomarginulina Wiesner. 1931 (*3375), p. 97.

Test elongate, strongly compressed: enrolled 
and planispiral in early stage, later uncoiled 
and rectilinear with oblique sutures; wall agglu
tinated, roughly finished; aperture terminal, 
rounded, at dorsal angle of the test. Jurassic 
to Holocene; cosmopolitan.

AMMOTTUM Loeblich and Tappan, 1953
Plate 60. figs. 1-4

Type species: Lituola cassis Parker, in Dawson. 
1870 (*903), p. 177; OD.
Ammotium Loeblich and Tappan, 1953 (*1887), p. 33.



Amtnoi'ayiniilina Nakkady and Eissa. I960 {*22281, p. 
13: type species: Ammovaginutirui aegyptica Nakkady 
and Eissa, I960; OD.
Test free, compressed, ovate in outline, 

planispirally enrolled and evolute, with a tend
ency to uncoil, later chambers extending back 
toward the proloculus at the inner margin, mi- 
crospheric proloculus completely surrounded 
by enrolled chambers, whereas the megalo- 
spheric proloculus is not overlapped by the 
last chambers of the early coiled portion; 
wall coarsely agglutinated on an organic lin
ing that also covers the septa, imperforate, 
and lacking calcareous cement; aperture sim
ple, rounded, terminal, at the dorsal angle of 
the final chamber, may be temporarily sealed 
by a plug of debris. L. Cretaceous (Neocomian) 
to Holocene; Adantic; Pacific; North America; 
Europe; Africa.

D1SCAMMINOIDES Bronnimann, 1951
Plate 60, figs. 8-11

Type species: Discamminoides tobleri Bronni
mann, 1951; OD.
Discamminoides Bronnimann, 1951 (*371), p, 103.

Test free, compressed, early portion plani
spirally enrolled, later tending to become rec
tilinear. septa thin, curved: wall agglutinated, 
fine grained; aperture terminal in later stage. 
U. Oligocene to L. Miocene; Trinidad, W. 
Indies.

ERAT1DUS Saidova. 1975
Plate 59. figs. 1-3

Type species: Haplophragmium foliacenm 
Brady, 1881 (*339), p. 50; OD.
F.ralidii.s Saidova. 1975 (*2695|, p. 94.
Emiidus Burmistrova. 1974 |*452). p. 134 (name not 

available. ICZN Art. 13 (al til. no description).
Test large, elongate, flattened, early por

tion planispirally enrolled, with numerous 
broad low chambers enlarging rapidly and 
forming about two whorls, later uncoiled and 
rectilinear, with broad and centrally arched 
chambers, rectilinear portion of the test of 
lesser diameter than the coil; wall aggluti
nated, very thin, so that the inner structure of 
an entire specimen mounted in balsam is visi
ble in transmitted light; aperture terminal, 
elongate. Holocene, bathyal and abyssal depths

from 690 m to 5,500 m; N. and S. Atlantic; N. 
and S. Pacific.

KUTSEVELLA Dain. 1978
Plate 59, figs. 7-12

Tvpe species: Ammobaculites labvthnangensis 
Dain, 1972 (*877), p. 67: OD.
Kutsevella Dain, 1978 (*8781, p. 131.

Test free, flattened, ovoid in outline, glob
ular proloculus followed by somewhat elon
gate early chambers that are close coiled in 
an evolute spire of about three whorls, later 
chambers of more nearly equal length and 
breadth, outer test margin with broad flange 
that separates successive whorls as added; 
wall agglutinated, with prominent brownish 
organic layer in the early stage but absent in 
later whorls; aperture areal, oval. U. Jurassic 
to Eocene; USSR: Russian Platform. Siberia.

LAMINA Voloshina, 1972
Plate 59, figs. 13-15

Tvpe species: Orbignyna (Lamina) irreperta 
Voloshina, 1972; OD.
Orbignyna ILamina/ Voloshina. 19721*3311), p. 122.

Test free, bilaterally symmetrical, laterally 
compressed, planispirally enrolled in only one 
to two whorls, last one or two chambers may 
tend to uncoil, sutures strongly arched, may 
be elevated; wall finely agglutinated; aperture 
areal, an ovate slit, with an intumed thickened 
rim. U. Cretaceous (Campanian to U. Ma- 
astrichtian); USSR: Volyno-Podolsk area of 
the Russian Platform.

Remarks: Originally regarded as a subge
nus of Orbignyna, Lamina was elevated to 
generic status, as the complex internal struc
ture of Orbignyna appears to rule out a close 
relationship. It was transferred (Loeblich and 
Tappan, 1985. *1923, p. 93) to the family 
Lituolidae. subfamily Ammomarginulininae. 
because of the planispiral early coil and tend
ency to uncoil, as well as the simple interior. 
Barnard and Banner (1980, *142, p. 390) re
garded Lamina as coiled throughout and as 
having a low trochospire, or being "pseudo- 
planispiral." but the only species yet described 
does not show a trochospiral development, 
and the sectioned paratype figured by Volo



shina (1972, *3311, pi. 19, fig. 3) shows an 
uncoiled stage.

SCULPTOBACULITES Loeblich 
and Tappan. 1984 

Plate 60. figs. 5. 6. and 12-16 
Type species: Ammohaculites goodlandensis 
Cushman and Alexander, 1930 (*803), p. 8; 
OD.
Sculptobaculites Loeblich and Thppan. 1984 (*1920), 

p. 1161.
Evabaculites O. A. Korchagin, 1985 (*1717), p, 602; type 

species; Evobaculites loshkharvicus O. A. Korchagin. 
1985; OO.
Test free, large and robust, planispirally 

enrolled and slightly evolute early stage may 
have up to three or more whorls, central area 
of test depressed to excavated and umbili- 
cate. periphery sharply truncate, chambers 
inflated to angularly lobulate. five to ten in 
the prominent coil, may have a much reduced 
uniserial and rectilinear portion commonly 
of one or two, rarely three chambers: wall 
agglutinated, simple in structure, of coarse 
sand and other mineral grains, but in carbon
ate facies may agglutinate oolites, calcite prisms 
from Inoceramus shells, shell fragments, or 
other foraminifers; aperture a low arch at the 
base of the apertural face in the enrolled 
portion, becoming terminal and round in the 
uncoiled chambers. Jurassic to M. Cretaceous 
(Albian to Cenomanian); USA: Oklahoma, 
Texas; USSR: Gissar, Tadzhik.

Remarks: Sculptobaculites differs from 
Ammohaculites in the evolute to advolute 
coil, depressed and excavated umbilical region, 
and much reduced uniserial portion.

SIMOBACULITES Loeblich and Ihppan, 1984
Plate 59. fig. 6

Type species: Ammohaculites cuvleri Tappan, 
1940 (*3120), p. 96: OD.
Simobaculites Loeblich and Tappan. 1984 (*1920), p. 1162.

Test free, elongate, with broad and nearly 
flat sides, flattened to slightly lenticular in 
section, never circular and commonly even 
more flattened in preservation, early planispiral 
and evolute coil with about two whorls of six 
to seven chambers each, then abruptly chang

ing to the rectilinear uniserial stage, sutures 
straight and radial in the coil, slightly depressed, 
straight and horizontal to slightly arched at 
the center of the flat sides in the rectilinear 
portion; wall agglutinated, with simple inte
rior. constructed largely of fine quartz grains; 
aperture terminal, slitlike to fusiform, sym
metrically located at the midpoint of the up
per surface of the test. U. Pennsylvanian to 
L  Permian, Cretaceous (Albian, Cenomanian), 
Paleocene, Eocene. L. Miocene; USA: Ala
bama. California, Oklahoma, Texas.

Remarks: Simobaculites differs from Am- 
mobaculites in the strongly compressed test, 
evolute early coil, and in the later uniserial 
chambers being broad and flattened to ovoid 
rather than rounded in section. It differs from 
Ammomarginulina in the symmetrical devel
opment of the rectilinear chambers, horizon
tal or symmetrically arched sutures, and 
aperture at the midpoint of the terminal sur
face, whereas Ammomarginulina has oblique 
sutures in the uniserial stage that are highest 
dorsally, and the aperture lies at the dorsal 
angle of the test.

Subfamily FLABELLAMMININAE 
Podobina. 1978

Flabellammininae Podobina. 19781*2435), p. 68.
Early stage coiled, later uncoiling and 

flabelliform, less commonly triangular or quad
rangular in section, with broad and low uniserial 
chambers that may be arched centrally; wall 
and septa simple in structure: aperture termi
nal, single. Jurassic to Holocene.

AMMOPALMULA Lindenberg, 1966
Plate 63, figs. 1-8

Type species: Haplophmgmium infrajurense 
Terquem, 1870 (*3142), p. 337; OD.
Ammopalmula Lindenberg, 1966 (*1856), p. 463. 
Ammohaculites (Ammopalmula) Dain and Kuznetsova.

1976 (*883), p. 41 inom. transl.l.
Early stage close coiled and evolute, fol

lowed by uncoiled, rectilinear stage with 
flattened or triangular to quadrangular sec
tion, chambers broad and moderately arched 
to distinctly equitant; wall agglutinated, with 
organic inner layer, thick, simple, and non-



labyrinthic in structure; aperture terminal, 
ovate to round, located at the midpoint of the 
chamber face. Jurassic; Europe.

Remarks; Ammopalmula differs from Fla- 
bellammina in the very large initial coil and 
less flaring and palmate test.

FLABELLAMMINA Cushman. 1928
Plate 62. figs. 10-13

Type species: Flabellammina alexanderi Cush
man. 1928: OD.
Flabellammina Cushman. 1928 (*748), p. 1.

Test elongate and narrow to palmate, com
pressed. early stage with planispiral or 
astacoline coil, later uncoiling and rectilin
ear, with broad, low, strongly arched to chevron
shaped chambers; walls and septa simple in 
structure, coarsely agglutinated; aperture ter
minal, rounded to ovate, at the midpoint of 
the apertural face. L. to U. Cretaceous; North 
America; Europe.

Remarks: Lindenberg (1967, *1857, p. 35) 
regarded Flabellammina as a synonym of 
Triplasia and considered both to have a laby
rinthic wall. Specimens of many Texas Creta
ceous species of Flabellammina, including 
the type species, have been sectioned by us 
and do not have a labyrinthic wall. Rare spec
imens of some species may have an incipient 
third angle arising from the center of one of 
the flat sides, but most adult specimens are 
distinctly flattened, with low and centrally 
arched chambers, hence are regarded as dis
tinct from Triplasia.

PTERAMMINA Hamaoui, 1965
Plate 61. figs. 1-3

Type species: Plemmmina ismelensis Hamaoui, 
1965; OD(M).
Ptcrammina Hamaoui. 1965 1*1381) (November), p. 20. 
Pterammina Hamaoui, in Arkin and Braun. 1965 (*69|

(October), p. 9, 10 (name not available, ICZN Art.
13 la) (il. no description).
Test palmate in outline, lenticular in sec

tion, early stage with a small planispiral coil, 
the chambers rapidly flaring and uncoiling, 
later stage with numerous broad, low and 
arched U-shaped uniserial chambers, strongly 
overlapping earlier chambers both at the lat

eral margins and on the flattened sides of the 
test, to result in the axial thickening and len
ticular section, septa thickened near the cen
tral aperture; wall agglutinated, imperforate: 
aperture terminal..single, elliptical to rounded. 
U. Cretaceous (U. Cenomanian): Israel.

Remarks: Differs from Flabellammina in 
the prominent early peneropline coil and in 
the very broad low chambers that overlap on 
the faces of the test to produce a lenticular 
section.

TRIPLASIA Reuss. 1854
Plate 61. figs. 7-12: plate 62. figs. 1-9 

Type species: Triplasia murchisoni Reuss, 1854; 
OD(M).
Triplasia Reuss, 1854 (*25761, p. 65.
Rhabdogonium Reuss. I8601*2581), p. 198: type species: 

obj.. SD LoebUch and Tappan. 1964 (*1910), p. C245. 
Frankeinu Cushman and Alexander. 1929 1*802), p. 61; 

type species: Frankeinu goodtundensis Cushman and 
Alexander, 1929; OD.

Cenlenarina Majzon. 1948 (*1983), p. 24: type speejes: 
Centenarina hungarica Majzon, 1948; OD(M). 

Teimplasia Bartenstein and Brand, 1949 (*153), p. 672: 
type species: Teimplasia georgsdurfensis Bartenstein 
and Brand, 1949; OD.
Early stage planispirally enrolled, at least 

in the microspheric generation, later uncoiled, 
rectilinear, and angular in section, commonly 
triangular, but most species include quadran
gular individuals and occasional flattened indi
viduals; sutures arched on the faces of the 
test; wall coarsely to relatively finely aggluti
nated, surface roughly finished, interior sim
ple and nonlabyrinlhic; aperture terminal, 
rounded, may be slightly produced on a neck, 
at the midpoint of the apertural face. Jurassic 
to Holocene: Europe; North America: Pacific; 
Caribbean.

Remarks: As previously noted, flattened, 
triangular and quadrangular tests may occur 
within a single species. Lindenberg (1967, 
*1857), indicated that Triplasia has a labyrinthic 
wall, but thin sections we have made of the 
Texas Cretaceous species previously referred 
to as Frankeina, as well as of the type species 
of Triplasia from Gosau, Austria, show only a 
simple wall; possibly species of the labyrinthic 
Flabellamminopsis were misidentified as 
Triplasia.



78 Lituollnae—Atactolftuola

Subfamily LITUOLINAE de Blainville, 1827
Liluolinae Brady, 1884|*344|, p. 6.5, nnm. tTansl. ex fam

ily Lituacea.
As in the Ammomarginulininae but with 

multiple aperture. U. Triassic to Holocene.

ATACTOLITUOLA Loeblich 
and Tappan, 1984

Plate 64. figs. 10-15
Type species: Reophax subgoodlandensis Van- 
derpool. 1933 (*3252), p. 407 (syn.: Liluola 
edwardsensis lkins and Clabaugh, 1940 
(*1581), p. 7; = Lituola inflata Lozo. 1944 
(*1937), p. 547); OD.
Atactolituola Loeblich and Tappan. 10841*1920), p. 1162.

Test free, large, elongate, early two or three 
chambers in an arcuate to semicoiled plani- 
spiral arrangement, later chambers enlarging 
rapidly, uniserial and rectilinear to slightly 
curved, rounded in section; wall simple in 
structure, very coarsely agglutinated, consisting 
of large grains and entire tests of smaller fora- 
minifers separated by a minor amount of 
cement, surface rough; aperture terminal, 
cribrate. L. Cretaceous (Albian); USA: Okla
homa, Texas.

Remarks: Atactolituola differs from Liluola 
in having only a slightly arcuate early stage of 
a few chambers, rather than a true coil with 
multiple whorls of numerous chambers each.

BULBOBUCC1CRENATA Kerdany 
and Eissa. 1973
Plate 64. figs. 6-9

Type species: Bulbobuccicrenata aegyptica 
Kerdany and Eissa. 1973; OD(M). 
Bulbobuccicrenata Kerdany and Eissa, in Kerdany ct al..

197.4 (*16751, p. 9.1.
Test free, early portion planispirally enrolled 

with few globular chambers per whorl, enlarg
ing rapidly as added, the final chamber com
prising more than one-half the test, tending 
to uncoil in the later stage; wall finely aggluti
nated. interior simple and nonlabyrinthic; 
aperture of scattered rounded to oval open
ings in the face of the final chamber. U. Creta
ceous (Cenomanian); Egypt.

KOLCHIDINA Morozova, 1967
Plate 6.4. figs. 9-14

Type species: Ammobaculites manyschensis 
N. K. Bykova, 1953 (*470), p. 58 (nom. subst. 
pro Ammobaculites midwayensis Cushman, 
1940, *788, p. 52, non A. midwayensis Plum
mer, 1933) =  Ammobaculites paleocenicus 
Cushman, 1947 (*800), p. 77 (nom. subst. pro 
Ammobaculites midwayensis Cushman, 
1940); OD.
Kotchidina Morozova, in Morozova et al.. 1967 (*2190). 

p. 176.
Kotchidina Dmitriev and Kozhevnikova, 1963 (*963), 

p. 100 (name not available. 1CZN Art. 13 lai (it, no 
description).
Test enrolled in early stage, later may be 

uncoiled and rectilinear, chambers inflated, 
sutures straight; wall finely to coarsely agglu
tinated, commonly including a variety of min
eral grains, fish bone fragments, or smaller 
foraminifers; wall and septa simple in struc
ture, but wall against the spiral suture may be 
considerably thickened, so that chamber lumen 
is reduced in size and restricted to the outer 
pan of the coil or to the corresponding part 
of the later uniserial chambers: aperture areal 
and arcuate to semilunate in the early coil, 
paralleling the axis of coiling, becoming mul
tiple and terminal in the uncoiled stage, 
consisting of a ring of openings in a depres
sion covering most of the upper surface of the 
final chamber. L. Paleocene (Danian); USA: 
Alabama, USSR: Crimea. Caucasus. TUrk- 
menia. Russian Platform.

Remarks: The type species was originally 
designated as Ammobaculites manyschensis 
N. K. Bykova. 1953, a new name proposed for 
A. midwayensis Cushman, 1940, non A. 
midwayensis Plummer, 1933; however, the 
homonym had been earlier replaced by A. 
paleocenicus Cushman, 1947; thus the cor
rect name for the type species is Kotchidina 
paleocenica (Cushman).

LITUOLA Lamarck, 1804 
Plate 64. figs. 1-5

Type species: Lituolites nautiloidea Lamarck, 
1804; SD Cushman, 1920 (*716), p. 69.
Lituola Lamarck, 1804 (*1777), p. 242.



Utuolites Lamarck. 1804 1*1777), p. 242: ohj.
Slylotina Karrer, 1877 (*1654), p. 371: type species: 

Stylolina lapugyensis Karrer 1877: OD(M). 
Cribmspiretta Marie. 1441 1*2031), p. 28; type species: 

t.iiuolu difformis Lamarck. 1804 (*I777|, p. 243: OD.
Test free, large, early portion with three or 

more planispirally enrolled whorls, later un
coiling and rectilinear, chambers numerous, 
broad and low in the enrolled portion, sub- 
cylindrical in the rectilinear stage: wall agglu
tinated, interior simple and nonlabyrinthic; 
aperture multiple, in the face of the final 
chamber in the coil, terminal in the rectilin
ear portion. U. Triassic to Holocene: cosmo
politan.

Remarks: Maync (1952, *2067, p. 46) des
ignated as neotype of the type species the 
specimen he illustrated on pi. 9, figs. 1. 2 
(refigured by Loeblich and Tappan, 1964. *1910, 
p. C239, fig. 151 (la, b)), USNM. Cushman 
Coll. 64508.

Subfamily AMMOASTUTINAE Loeblich 
and Tappan,1984

Ammoastutinae Loeblich and Tappan. 1484 (*1918), p. 10.
Test compressed, ovate to flabelliform in 

outline, early chambers in slightly arcuate 
uniserial series, later chambers more enrolled, 
increasing rapidly in length as added, and 
extending back toward the proloculus on the 
inner margin; aperture an areal opening in 
the center of the apertural face, and may be 
accompanied by multiple openings near the 
base of the final chamber. U. Cretaceous 
(Turanian) to Holocene; shallow brackish 
water.

Remarks: Differs from the Ammomarginu- 
lininae and Lituolinae in lacking a true initial 
coil and rectilinear later stage.

AMMOASTUTA Cushman 
and Bronnimann. 1948 

Plate 64, figs, lb and 17
Type species: Ammoastuta salsa Cushman 
and Bronnimann. 1948; OD.
Ammoastuta Cushman and Brdnnimann. 1948 (*814), 

p. 17.
Test compressed, ovate to flabelliform pro

loculus followed by second chamber growing

in opposite direction, in an incipient tight 
coil, then uniserial, with a few small rectilin
ear chambers that increase in length as added, 
finally followed by elongate adult chambers 
with a slightly curved axis that each occupy 
about one-balf the test periphery, the bulging 
basal part of the chambers enclosing the 
corresponding part of earlier adult chambers; 
wall agglutinated on an organic base, surface 
smoothly finished; primary aperture areal, a 
curved transverse slit near the midpoint of 
the apertural face, secondary cribrate open
ings on the bulging proximal end of the adult 
chambers. U. Cretaceous (Turanian to San- 
tonian): Nigeria; S. Chad; U. Eocene or 
Oligocene; Colombia; Holocene: USA: Lou
isiana: Caribbean mangrove swamps in Trini
dad. West Indies; Panama; Ecuador, Brazil.

Remarks: The Upper Cretaceous species, 
Ammoastuta nigeriana S. W. Petters report
edly lacks the median slit of the final cham
ber, but this may be a matter of preservation.

PRAEAMMOASTUTA Bursch. 1952
Plate 64. figs. 18 and 19

Type species: Praeammoastuta alberdingi 
Bursch, 1952; OD.
Praeammoastuta Bursch. 1952 (*455|. p. 915.

Test compressed, subflabelliform in out
line, chambers of early stage uniserial and 
arcuate, lengthening as added as in Ammoas
tuta. adult chambers elongate, compressed, 
sigmoid, and tending to uncoil but not over
lapping earlier chambers proximally: wall 
agglutinated, translucent, of fine siliceous and 
ferruginous particles on an organic base: 
aperture a very small opening near the mid
point of the apertural face that may be obscured 
by the agglutinated material. Oligocene: 
Venezuela; M. Miocene: USSR: Sakhalin Is.

Remarks: Differs from Ammoastuta in 
lacking the secondary cribrate openings at 
the proximal end of the chamber face.

Family PLACOPSILINIDAE 
Rhumbler, 1913

Place psllifiidae Cushman, 1927 (*742), p. 41. nom. iransl.
es subfamily Placopsilininae.



Test attached, early stage coiled, arcuate, 
or biserial, later uncoiled: wall agglutinated, 
solid; aperture terminal, single or multiple.
L. Jurassic to Holocene.

Subfamily PLACOPSILININAE 
Rhumbler. 1913

Placopsilininae Rhumbler. 1413 (*26211, p. 444. 
Arplacopsinia Rhumbler. 19131*26211, p.444lerr. emend. I. 
Ammocibicidinae Saidova. 1981 (*26961, p. 17.

Test attached, early stage coiled or arcuate, 
later uncoiled; wall agglutinated, solid. L. 
Jurassic to Holocene.

ACRULIAMMINA Loeblich 
and T appan,1946

Plate 65. figs. 1-4
Type species: Placopsilina longa Tappan, 
19401*3120), p. 100; OD.
Acruliammina Loeblich and Tappan. 14461*18791, p. 252.

Test attached, at least for the closely en
rolled early stage, later uncoiled and recti
linear, and may grow free of the attachment, 
with uniserial chambers then becoming cylin
drical; wall agglutinated, roughly finished; 
aperture a low slit against the attachment in 
the early stage, later terminal and double, 
and finally cribrate. L. Cretaceous (Haute- 
rivian) to U. Cretaceous (Campanian); USA: 
Texas. Oklahoma; Switzerland.

AMMOCIBICIDES Ear land, 1934
Plate 65. figs. 5-7

Tvpe species: Ammocibicides proteus Earl and. 
1934: OD.
Ammocibicides Earland, 19341*1041), p. 106.

Test attached, early chambers in an irregu
lar planispiral series, later uncoiled, with cham
bers flattened against the attachment and 
convex on the free surface, chamber margins 
irregular: wall finely agglutinated, rather 
smoothly finished; aperture a large circular 
opening on the free upper surface, bordered 
by a slightly elevated lip. Holocene: South 
America: Drake Straits.

AMMOCIBICOIDES Saidova. 1975
Plate 65, figs. 9 and 10

Type species: Ammocibicaides notalnus Sai
dova, 1975; OD.

Ammocihicoides Saidova, 1975 (*2695), p. 117.
Test attached, trochospirally enrolled, dif

fering from Ammocibicides in the absence 
of an uncoiled stage, spiral side flattened against 
the attachment, umbilical side inflated, umbil
icus closed, sutures oblique on the spiral side, 
radial on the umbilical side: wall agglutinated, 
thin, and translucent on the spiral side, thick 
on the umbilical side; aperture intcriomarginal. 
near the umbilical region on the free side, 
bordered with a lip. Holocene, upper bathyal 
zone; S. Pacific, near New Zealand.

Remarks: Whether the wall is solid, as in 
other Placopsilinidae. or canaliculate, as in 
the similar appearing Ammotrochoides and 
the Coscinophragmatidae. is not known.

PLACOPSILINA d’Orbigny, 1850
Plate 65. Tigs. 11 and 12

Type species: Placopsilina cenomana d'Or- 
bigny. 1850; SD Cushman. 1920(*716|, p. 70.
Placopsilina d'Orhigny, 18501*2311), p. 259.

Test attached, early stage planispirally 
enrolled, later uncoiling and rectilinear; wall 
agglutinated, simple in structure: aperture 
terminal, rounded, may be bordered by a 
slight lip. M. Jurassic to Holocene: cosmo
politan.

SUBBDELLOIDINA Frentzen, 1944 
Plate 66, figs. 1-3

Type species: Subbdelloidina haeusleri Frent
zen, 1944; OD.
Subbdelloidina Frentzen. 1944 (*1180), p. 331. 
Eoplacopsilina Payard. 1947 (*2374), p. 63; type species: 

Eoplacopsilina mariei Payard, 1947; OD.
Test attached, bulbous proloculus followed 

by irregularly arranged or rectilinear cham
bers that increase gradually in size as added; 
wall agglutinated; aperture terminal, single.
L. Jurassic (U. Lias) to U. Jurassic (Malm a); 
France; Switzerland: Germany.

Subfamily ADHAERENTIINAE 
Loeblich and Tappan, 1986 

Adhacrentimae Loeblich and Tappan. 19861*1929), p. 334.
Test attached, chambers of early stage bise

rial, later rectilinear: wall agglutinated, solid.
L. Paleocene (Danian).

Remarks: Differs from the Placopsilininae 
in lacking an early enrolled stage.



ADHAERENTIA Plummer. 1938
Plate 66, figs. 4-10

Type species: Adhaerentia midwayensis Plum
mer, 1938; OD.
Adhaerentia Plummer. 1938 (*2428), p. 242.

Tfest elongate, proloculus attached to a sub
strate. usually to Lenticulina or another 
foraminiferal test, then growing free and nearly 
cylindrical, biserially arranged early cham
bers, becoming loosely biserial and finally 
uniserial, septa secondarily thickened as a 
new chamber is added, sutures slightly de
pressed: wall thick and coarsely agglutinated 
but not labyrinthic, constructed of smaller 
foraminiferal tests, fish bones, shell fragments, 
and various mineral particles, especially thick 
in the region of the aperture, with a massive 
floor of each chamber added against the pre
vious septum, to greatly restrict the chamber 
lumen, interior of chamber not alveolar; 
aperture terminal, rounded in the early stage, 
later irregular in outline and finally multiple, 
with two to many separate openings. L. 
Paleocene (Danian). Midway Group; USA: 
Alabama. Mississippi, Texas.

Remarks: Although originally described 
as having a labyrinthic interior, sections show 
that the wall of Adhaerentia is solid, although 
extremely thick. Possibly broken specimens 
or the multiple aperture were mistaken as 
indicating a labyrinthic interior.

Superfamily HAPLOPHRAGMIACEA 
Eimer and Fickert, 1899

Hapktphragmiacea Loeblich and Tappan. nom. corn herein
pro superfamily Haplophragmiidea. 

Haplophragmiidea Podobina, 1975 1*2434), p. 25 (nom.
transl. ex family).

Acupeinacea Bronnimann and Zanineiti. 1984 |*413l,
p. 220.
Test streptospirally enrolled, at least in the 

early stage, later may uncoil; wall agglutinated, 
noncanaliculate; aperture interiomarginal to 
areal. M. Jurassic (Callovian) to Holocene.

Remarks: Bronnimann and Zaninetti (1984, 
*413) described the new superfamily Acupei
nacea as including the families Ammosphaer- 
oidinidae, Recurvoididae, and Haplophragmi- 
idae, all of which have priority as family group 
laxa (see ICZN Art. 23 (d)). Podobina 11975.

*2434) had earlier elevated the Haplophragmi- 
idae to superfamily status as Haplophragmiidea.

Family AMMOSPHAEROIDINIDAE 
Cushman, 1927

Ammosphaeiuidinidae Loeblich and Tappan. 1982 (*1917), 
p. 27. nom. transl. ex subfamily Ammosphaeiuidininae. 

Cystamminellidae Vyalov. 19681*3327), p. 5. 
Ammosphaeroidinini Mikhalevich. 1972 (*2103), p. 29 

Itribei.
Recurvoididae Saidova. 19811*26961,  p. 18.

Test streptospirally enrolled, wall aggluti
nated; aperture interiomarginal or areal. M. 
Jurassic (Callovian) to Holocene.

Subfamily AMMOSPHAEROIDININAE 
Cushman. 1927

Ammosphaeroidininac Cushman, 1927 (*742), p. 40.
Test streptospirally enrolled, chambers few 

in number, only those of last whorl visible 
from exterior. U. Cretaceous (Santonian) to 
Holocene.

ADERCOTRYMA
Loeblich and Tappan, 1952 

Plate 67. figs. 1-3
Type species: Liluola glomerate Brady, 1878 
(*336), p. 433; OD.
Adercotryma Loeblich and Tappan, 19521*1884), p. 141.

Test subglobular to slightly elongated along 
the axis of coiling, streptospirally enrolled, 
chambers few per whorl, low and broad in the 
axis of coiling, few whorls present; wall coarsely 
agglutinated, with considerable cement: aper
ture a low interiomarginal arch or slit, about 
one-half to two-thirds the distance from the 
periphery to the umbilicus. Holocene; N. 
Atlantic at 15 m to 700 m; N. Pacific at 5,100 
m; Arctic, off Greenland at 100 m to 220 ra; 
Antarctic.

AMMOSPHAEROIDINA Cushman. 1910
Plate 67. figs. 8-10, I.Vlh

Type species: Haplophragmium sphaeroidin- 
iforme Brady, 1884 (*344), p. 313; OD.
Ammosphaeroidina Cushman. 19101*701), p, 128. 
Cystamminelia Myatlyuk, 1966 (*2218), p. 263: type 

species: Cystamminelia pseudopauciloculata Myatlyuk. 
1966; OD.



Test globose, streptospirally enrolled, chain* 
hers globular, few in number and strongly 
embracing, only the three chambers of the 
final whorl visible externally: wall coarsely 
agglutinated, surface smoothly finished; 
aperture a low interiomaiginal arch. U  Cre
taceous (U. Senonian), Paleocene to L  Eocene: 
USSR: Carpathians; Oligocene (Balcombian): 
Australia: Victoria: Holocene: N. Pacific from 
542 m to 2.270 m, Mediterranean at 140 m to 
240 m: N. Atlantic. Gulf of Mexico and Car
ibbean. from 392 m to 3.562 m.

CYSTAMMINA Neumayr. 1889
Plate 68. figs. 1-6

Type species: Trochammina pauciloculata 
Brady. 1879 (*337), p. 58: SD Galloway, 1933 
(*1205), p. 186.
Cystammina Neumayr. 1889 (*22531, p. 167. 
Ammochilostoma timer and Ftckert. 18991 *1088kp. 620: 

type species: obj.: SD Cushman. 19101*701|, p. 126.
Test free, small, streptospirally enrolled, 

chambers rapidly enlarging and inflated, com
monly only four to five visible externally, sutures 
distinct, depressed: wall thin, finely aggluti
nated, poorly cemented, invariably reddish- 
brown to yellowish in color; aperture an ovate 
to elongate areal slit paralleling and just above 
the suture of the final chamber against the 
oldest exposed chambers. Eocene to Holocene; 
Atlantic: Pacific; Antarctic.

Remarks: Originally regarded as trocho- 
spirally coiled. Cystammina was included in 
the Trochamminidae. but based on the strep- 
tospiral coiling it wastransferred tothe Ammo- 
sphaeroidinidae by Loeblich and Tappan (1985. 
*1923, p. 94). The small, deep water type 
species is very distinctive in appearance, its 
reddish to yellowish color standing out sharply 
from the dominently white planktonic assem
blage. The lectotype of the type species 
(BMNH ZF 2508) is from Challenger Station 
300. in the eastern South Pacific, at a depth of 
about 2.500 m.

PRAECYSTAMMINA Krasheninnikov, 1973 
Plate 67. figs. 4-7

Type species: Praecystammina globigerinae- 
formis Krasheninnikov. 1973; OD.

Praecystammina Krasheninnikov, 1973 (*1730), p. 211.
Test tiny, up to 0.27 mm in diameter, 

subglobose, streptospirally enrolled, with few 
chambers, commonly three per whorl, periph
ery broadly ovate; wall very finely aggluti
nated, surface smoothly finished; aperture 
areal, oval to slitlike, slightly above the base 
of the apertural face, and bordered by dis
tinct lip. U. Cretaceous (Santonian to Cam
panian); NW Pacific in deep-sea cores.

SACCAMMfNOIDES Geroch, 1955
Piute 67, figs. 11 and 12

Type species: Saccamminoides carpathicus 
Geroch, 1955; OD.
Saccamminoides Geroch. 1935 1*12291, p. 54, 57. 60 

lnon Saccamminoides Ireland, 1956).
Test up to I mm in breadth, few rapidly 

enlarging enrolled chambers, with sharp change 
in direction of coiling after the first two or 
three, suggesting a modified trochospira! or 
streptospiral plan, although early chambers 
remain visible; wall coarsely agglutinated, sur
face roughly finished, and tending to obscure 
the sutures; aperture areal, rounded, slightly 
produced, those of the penultimate one or 
two chambers may remain open after new 
chambers are added. L. Eocene ( Ypresian); 
Poland: Carpathians.

Remarks: Originally placed in the Saccam- 
minidae, the genus was regarded as an aggre
gation of independent individuals, each with 
a distinct aperture. However, the regularity of 
chamber arrangement and size increase sug
gests a multilocular individual. The genus is 
here transferred to the Ammosphaeroidininae, 
which also have few rapidly enlarging cham
bers. although the areal apertures of the pres
ent genus are unique.

Subfamily RECURVOIDINAE Alekseychik- 
Mitskevich, 1973

Recurvnidinae Alekseyehik-Mitskevieh. 1973 |*21|, 
p. 15. 18.

ConglobaioidinaeSaidova, 1981 (*2696),p. IHlname not 
available, 1CZN Art. 13 lal til. no description!.
Test streptospirally enrolled, at least in early 

stage, chambers numerous. M. Jurassic (Cal- 
lovian) to Holocene.



BUDASHEVAELLA Loeblich 
and Tappan. 1964 

Piute 69, figs. 13-16
Type species: Circus multicameratus Volos- 
hinova and Budasheva, 1961 (*3317), p. 201: 
OD.
Budashevuella Loeblich and Tappan, 1%41*1910), p. C262 

Inom. xuhst. pro Circus Voloshinovu and Dudushevu. 
I%li.

Circus Voloshinovu and Budasheva, l%l (*3317), p. 199 
l non Circus de Lacepede. 17991: type species: obj.: OO- 
Test free, chambers numerous, early stage 

streptospirally enrolled, later nearly planispiral 
and partly evolute, sutures curved (o sinuate, 
radial, slightly depressed: wall agglutinated, 
thick, with considerable cement: aperture 
interiomaiginal. U. Eocene to Miocene; USSR: 
Sakhalin Island. Kamchatka.

RECURVOIDES Earland. 1934 
Plate 66, figs. 7-14

Type species: Recurvoides contortus Earland. 
1934: OD.
Recurvoides Earland, 1934 (*1041), p. 91.
Trochitendina Alekseychik-Mitskevich. 19731*21), p. 20: 

type species: Recurvoides scherkalyensis Levina, 1962 
1*1835), p. 83 (assherkaliensis in Alekseychik-Mitskevich, 
1973, *21, p. 20); OD.
Test free, subglobular, streptospirally en

rolled, with few chambers per whorl, later 
whorls may tend to be trochospiral to planispiral 
or may show an abrupt change in plane of 
coiling of 90° from previous whorls, earliest 
chambers not visible externally from either 
side; wall agglutinated, thin, surface may be 
roughly finished; aperture small, areal, with 
distinct bordering lip. M. Jurassic (Callovian): 
USSR. U. Oligocene to Holocene, from 50 m 
to 4,224 m depth; cosmopolitan.

THALMANNAMMINA Pokomy, 1951
Plate 69. figs. 1-12

Type species: Haplophragmium subturbinatum 
Grzybowski, 18981*1327), p. 280; OD.
Thalmannammina Pokorny. 1951 (*24411, p. 477. 
Conglophragmium Bermudez and Rivero. 1963 1*211), 

p. 177: type species: Thochammina conglobata Brady. 
18841*344), p. 341; OD.

Martyschiella Myallyuk, 19661*2218), p. 265; type species: 
Martyschiella albensis Myatlyuk, 1966; OD. 

Thalmannorecurvoides Sandulescu. 19711*2732|, p. 132;

type species: Thalmannorecurvoides simplex .Sandu
lescu, 1971: OD.

Conglohatoides Said ova. 1981 1*26961, p. 18 Iname not 
available. ICZN Art. 13 lal li). no description): type 
species: Trochammina conglobata Brady. 1884: OD 
(isotypic synonym of Conglophmgmium Bermudez 
und Rivero. 1963).
Test subglobular, streptospirally enrolled, 

or plane of coiling may show sharp change of 
90° in later whorls, relatively few chambers 
per whorl; wall agglutinated; aperture rounded, 
at the base of the apertural face. L. Creta
ceous (Albian) to Holocene, from 635 m to 
1,864 m; cosmopolitan.

Family AMMOBACULINIDAE Saidova. 1981
Ammobaculinidae. nom. iransl. herein ex subfamily 

Ammobaculininnc.
Ammobaculininae Saidova. 19811*2696), p. 18 (subfamily).

Test streptospirally coiled in the early stage, 
later uncoiling and rectilinear; wall aggluti
nated, simple; aperture single or multiple. L. 
Cretaceous (Valanginian) to Holocene.

AMMOBACULINUS Saidova, 1975
Plate 70, fig. I

Type species: Ammobaculinus recurvus Sai
dova, 1975; OD.
Ammobaculinus Saidova, 1975 |*2695|, p. 90.

Test robust, up to 1 mm in length, with few 
large chambers, at first in streptospiral coil as 
in Recurvoides. later with a few broad and low 
uncoiled and rectilinear chambers, rounded 
in section; wall coarsely agglutinated; aper
ture in the adult terminal and crescentic, 
surrounded by a lip. Holocene; eastern N. 
Pacific.

Remarks: Differs from Bulbobaculites in 
the crescentic rather than simple rounded 
aperture. No thin sections have been illus
trated or described for the type species, hence 
the internal features are unknown.

BULBOBACULITES Maync, 1952
Plate 70. figs. 14-16

Type species: Ammobaculites lueckei Cush
man and Hedberg, 1941 (*825), p. 83; OD.
Bulbobaculites Maync. 1952 (*2067), p. 47,

Test small, elongate, early stage with strep
tospirally enrolled globular and inflated cham-



hers, later chambers uncoiled and rectilinear, 
sutures distinct, depressed and horizontal; 
wall agglutinated, smoothly finished, interior 
simple; aperture terminal, a single small 
.rounded opening. L. Cretaceous (Valanginian) 
to l). Cretaceous; Colombia; Germany; USSR: 
Ukraine SSR.

Remarks: Bulbobaculites is here recog
nized as distinct from the alveolar walled 
Haplophragmium.

NAVARELLA Ciry and Rat. 1951
Plate 70. figs. 2-ft

Type species: Navarella joaquini Ciry and 
Rat, 1951; OD.
Navarella Ciry and Rat. 1451 (*608), p. 85.

Test large, at first streptospirally enrolled, 
later uncoiling, with numerous, broad and 
low chambers overlapping the earlier ones, 
septa strongly arched; wall of agglutinated 
quartz grains in a calcareous ground mass, 
and both wall and septa may have a thickened 
outer calcareous layer; aperture a basal slit in 
the early coil, later has small circular areal 
openings in addition to the interiomarginal 
one, and the uncoiled stage has a terminal 
cribrate aperture. U. Cretaceous (Maastrich- 
tian): Spain; Switzerland: France.

Family ACUPEINIDAE 
Bronnimann and Zaninetti, 1984 

Acupeinidae Brdnnimann and Zaninetti, 1484 (*413),
p. 220.

Acupeininae Bronnimann and Zaninetti. 1484 (*413|,
p. 220 I subfamily).
Test streptospiral in the early stage, later 

uncoiling and rectilinear; wall agglutinated, 
thin, a single layer of grains in thickness: 
aperture multiple, terminal. Holocene.

Remarks: As a single genus was included 
in the family, description of a subfamily is 
superfluous.

ACUPE1NA Bronnimann and Zaninetti, 1984 
Plate 71, figs. I-ft

Type species: Haptophragmium salsum Cush
man and Brdnnimann, 1948 (*814), p. 16 =

Haptophragmium agglutinates d’Orbigny van 
triperforala Millett, 1899 (*2144), p. 358; OD.
Acupeim  Brdnnimann and Zaninetti. I484|*413),p. 220.

Tbsl elongate, latge, up to 1.35 mm in length, 
early stage with large streptospiral coil of 
about three whorls, chambers enlarging grad
ually as added, later stage uncoiled and recti
linear, sutures radial, curved and depressed 
in the early stage, curved to nearly straight in 
the adult; wall agglutinated, of a single layer 
of quartz grains on an inner organic lining; 
aperture single and interiomarginal in the 
enrolled stage, becoming terminal and multi
ple in the uncoiled stage, with from three to 
numerous rounded openings. Holocene in 
brackish water; Atlantic; Nigeria; Senegal; 
Caribbean; Brazil; Ecuador; Malay Penin
sula; Fiji.

Family HAPLOPHRAGMIIDAE 
Eimer and Fickert, 1899

Haplophragmiidae Sigal,in Piveteau. I452|*2413|, p, 162.
nom. corr pro family Haplophragmidae. 

Haplophragmidae Eimer and Fickert, I844(*1088>, p. 621 
(nom. imperf.).

Hoplophragmimae Cushman. 1927 (*7421, p. 14 (subfamily).
Test streptospirally enrolled in early stage, 

later uncoiling and rectilinear; wall agglu
tinated. thick, and alveolar; aperture single 
or multiple. M. Jurassic to L. Cretaceous 
(Hauterivian).

HAPLOPHRAGMIUM Reuss, 1860
Plate 70. figs. 7-1.3

Type species: Spirolina aequalis F A. Roemer, 
1841 (*2643), p. 98; SD Cushman, I920(*716), 
p. 67.
Haplophragmium Reuss. 1860 (*25811, p. 217.

Test elongate, early portion streptospirally 
enrolled, later uncoiled and rectilinear; wall 
agglutinated, thick, and alveolar; aperture 
terminal, rounded, single. M. Jurassic (Dog
ger) to L. Cretaceous (Hauterivian); Europe.

Remarks: Bartenstein (1952, *146, p. 325) 
designated a neotype for Spirolina aequalis 
from the Hauterivian of Germany. Sections 
of the type species illustrated by Bartenstein 
and by Lindenberg (1967, *1857) showed the



wall to be thick and alveolar, rather than 
simple as previously thought. Thus Bulbobac- 
ulites is not congeneric with Haplophmgmium.

Family LABYRINTH1DOM ATIDAE 
Loeblich and Tappan. n. fam.

Test streptospirally enrolled in early stage, 
later uncoiling and rectilinear, outermost part 
of chamber lumen subdivided by radial exo- 
skeletal partitions: wall agglutinated; aperture 
terminal, multiple. U. Cretaceous (Coniacian 
to Campanian).

BULBOPHRAGMIUM Maync. 1952
Plate 71. figs. 7-12

Type species: Haplophmgmium aequate Roe- 
mer of Reuss, 1860 (*2581), p. 218 (non Spiro- 
lina aequalis Roemer. 1841) = Bulbophmgm- 
ittm aequate Maync, 1952; see Loeblich and 
Tappan, 1954, *1888, p. 33; IC Z N  Art. 11 (i), 
70 (c); (syn.: Lituola westfalica Bartenstein, 
1952. *146, p. 323): OD.
BulbnphruKinium Maync. 19521*2067). p. 46.

Test elongate, early chambers streptospirally 
enrolled, later uncoiled and rectilinear, sutures 
straight and depressed, interior with short 
and thick radiating vertical partitions; wall 
coarsely agglutinated, thick; aperture termi
nal and cribrate. U. Cretaceous (Campanian); 
Europe.

Remarks: A "neotype" was designated for 
"Haplophragntiumaequate Reuss” (non Spiro- 
lina aequalis Roemer) by Bartenstein (1952, 
*146, pi. 5, figs, la-c), renamed as Lituola 
westfalica. As Maync (1952. *2067) stated 
Haptophragmium aequate Reuss to be the 
type species of Bulbophmgmium, and cited 
Reuss’s original figures, the same specimen 
becomes the neotype for Bulbophragmium 
aequate Maync.

The type species is still poorly known since 
neither Maync nor Bartenstein illustrated sec
tions of it. However, the section originally 
illustrated by Reuss and later by both Maync 
and Bartenstein shows a thick wall with about 
eight short and thick radial partitions. Details 
of the wall are unknown, and it may be alveo

lar. The genus is more closely related to 
Labyrinthidoma than to Haplophmgmium.

LABYRINTHIDOMA
Adams, Knight, and Hodgkinson, 1973 

Plate 71, figs. 13-20
Type species: Labyrinthidoma dumptonense 
Adams et al.. 19731 as L. dumptonensis): OD.
Labyrinthidoma Adams. Knight, and Hodgkinson. 1973 

(M3), p. 637.
Test free, elongate, coiled in early stage, 

probably streptospiral. later uncoiling and rec
tilinear or less commonly may bifurcate, cham
ber interior partially divided by exoskeletal 
vertical partitions or beams projecting inward 
for a short distance from the outer wall, cen
ter of chambers also with a few irregular ver
tical pillars extending from chamber floor to 
roof; wall agglutinated, incorporating shell 
fragments, spicules, small foraminifers. and 
chalk grains, nonalveolar, but septa may be 
canaliculate and traversed irregularly by fine 
randomly oriented canals from 10 pm to 40 
jum in diameter; aperture in early stage inter- 
iomarginal. areal, and multiple in the rectilin
ear stage. U. Cretaceous (U. Coniacian or L. 
Santonian); England.

Remarks: The original description of this 
genus stated that three of the more than three 
hundred specimens studied appeared to have 
an early high trochospiral or biserial stage, 
comparing these to a report of a biserial early 
stage in Lituola. Hofker (1976. *1526) described 
specimens with an early Marssonella stage. 
Probably both Lituola and Labyrinthidoma 
are simply coiled in the early stage, the juven
iles either becoming attached to a small fora- 
minifer on the sea floor as a substrate or 
incorporating these in the wall with other 
foreign particles, as such tests are commonly 
incorporated in later chambers. The “biserial” 
or trochospiral chambers in the interior of 
these tests are unrelated to the adult. Similar 
juvenile attachment to other organisms is shown 
by Adhaerentia and Tasmanammina.

As the generic name is based on the Greek 
doma. -atos, house, it is of neuter gender.



hence the type species should be corrected as
L. dumptonense, in agreement with the generic 
name.

Family NEZZAZATIDAE 
Hamaoui and Saint-Marc, 1970

Ni-77.-i?aiidaf Hamaoui and Saint-Marc, ISZ70 (*1386), 
p. 331.
Test trochospiral or may become planispiral; 

interior of each chamber with median plate 
that may be digitate; wall calcareous, proba
bly agglutinated, imperforate: aperture inter- 
iomarginal or areal, single or multiple. Creta
ceous (Barremian to Maastrichtian).

Subfamily NEZZAZATINAE 
Hamaoui and Saint-Marc. 1970 

Nezzazatinae Hamaoui and Saint-Marc. 1970 (*1386), 
p. 331.
Test trochospiral or planispiral, later may 

be uncoiled: interior of each chamber with 
an internal plate of varied form and basally 
digitate; aperture an areal median slit, umbil
ical, or multiple. L. Cretaceous (Barremian) 
to U. Cretaceous (Tbronian).

BIPLANATA Hamaoui and Saint-Marc. 1970 
Plate 72. figs. 1-7

Type species: Biplanatapeneropliformis Ham
aoui and Saint-Marc, 1970; OD.
Biplanata Hamaoui and Saint-Marc, 1970(*1386|, p. 262. 
Biplanata Hamaoui, 1%5 (*13811, p. IS (name not avail

able, ICZN Art. 13 (b). type species not designated).
Test large, up to 1.6 mm in diameter, plani- 

spirally enrolled and semi-involute, numer
ous low and very broad chambers per whorl, 
increasing from about eight in the first whorl 
up to thirty in the final somewhat flaring 
whorl, interior subdivided by an endoskeletal 
median plate that is basally digitate, the sepa
rate portions attaching as pillars between the 
multiple openings of the preceding chamber, 
sutures distinct, depressed, slightly arched 
back at the periphery; wall calcareous, imper
forate, microgranular; aperture consists of a 
row of openings along the apertural face. U. 
Cretaceous (Cenomanian): Israel: Lebanon.

MERLINGINA Hamaoui. 1965
Plate 73, figs. 4-9

Type species: Merlingina creiacea Hamaoui, 
1965 (*1381), p. 17: OD(M).
Merlingina Hamaoui. 1965 (*1381), p. 17 (available. ICZN 

An. 13 i o ); see also Hamaoui and Saint-Marc. 1970 
1*1386), p. 307.

Merlingina Hamaoui. in Arkin and Braun. 1965 1*69), 
p. 7. 9 (name not available. ICZN Art. 13 lai lit. no 
description).
Test free, with numerous broad and low 

chambers almost planispirally enrolled but 
test asymmetrical, semievolute. and plano
convex in the early stage, later more nearly 
bilaterally symmetrical, and finally tending 
to uncoil, chambers rapidly increasing in thick
ness so that the apertural face becomes broad, 
subcircular, and flattened, sutures oblique, 
somewhat sinuous: wall imperforate, calcare
ous microgranular. probably agglutinated: 
aperture reportedly round in early stage, U- 
or V-shaped in the later stage but difficult to 
observe externally, associated with a toothplate. 
visible in axial sections, that curves inward 
with slight undulations from the lateral bor
ders of the apertural face to adhere to the 
previous septum by means of two or three 
basal digitations. (J. Cretaceous (Cenomanian): 
Israel; Lebanon.

NEZZAZZATA Omara, 1956
Plate 72. figs. 8-15

Type species: Nezzazata simplex Omara. 1956: 
OD.
Nezzazata Omara. 19561*2298), p. 887.
Begia Smoul, 1956 1*3010), p. 339; type species: Begia 

gym Smout. 1956; OD.
Test trochospiral, planoconvex to unequally 

biconvex, umbilicus closed, chambers with a 
narrow internal plate extending back from 
one septum to the previous septum, resulting 
in a kink or indentation in the septal suture 
where it touches the latter; wall of imperfo
rate, nonlamellar granular calcite. probably 
agglutinated; aperture extending from the 
umbilicus to the periphery, then bending 
sharply to parallel the peripheral margin, with 
an apertural tooth projecting into the aperture.



L  Cretaceous (Albian) to U. Cretaceous (Tbro- 
nian): Egypt: Israel: Iraq: Iran: Yugoslavia.

NEZZAZATINELLA Darmoian, 1976 
Plate 73. figs. 1-3

Type species: Nezzazatinella adhami Darmo
ian, 1976: OD.
Nezzazatinella Darmoian, 19761*893), p. 524. 
Nezzazatinella Darmoian. 1975 1*892), p. 12 (name not 

available. ICZN Art. 13 (a) (i), no description).
Test a low trochospiral, planoconvex, with 

flattened spiral side, the final whorl with ten 
to fourteen narrow, elongate chambers and 
curved sutures, final chambers flaring as if 
tending to uncoil, opposite side convex and 
involute, the chambers strongly angled between 
(he flattened apertural face and the pseudo
umbilicus, sutures nearly radial, sinuate: wall 
calcareous, granular, imperforate: aperture a 
large curved slit extending from the umbilical 
region up the apertural face and bending 
sharply toward the umbilical side, may be 
accompanied by secondary aperture of pores, 
either in a curved row or scattered over the 
apertural face. L. Cretaceous (Barremian) to 
U. Cretaceous IU. Turanian): Iraq; Romania; 
France.

PYRENINA Peybernks, 1984 
Plate 75. figs. 1-7

Type species: Pyrenina souqueti Peybern^s, 
1984; OD.
P\'renina Pey homes, 1984 1*2393), p. 492.

Test free, trochospirally enrolled, whorl 
enlarging rapidly and tending to uncoil, cham
bers numerous, low. increasing rapidly in 
breadth, spiral side flattened and evolute, oppo
site side involute, convex, with a deep umbilical 
depression. chamber interior with incomplete 
or partial pillars extending backward from 
the chamber roof in the vicinity of the apertural 
pores, pillars rarely may be complete; wall 
calcareous, microgranular, imperforate: aper
ture of numerous rounded pores scattered 
over the apertural face, and foramina domi
nantly in the central part of each septum. L. 
Cretaceous (U. Albian): Spain.

TROCHOSPIRA Hamaoui, 1965 
Plate 74. figs. 1-7

Type species: Trochospira avnimelechi Ham
aoui, 1965; OD (M).
Trochospira Hamaoui, 1965 (*1381), p. 21 iname avail

able. ICZN Art. 13 id ; see also Hamaoui and Saint- 
Marc. 19701*13861, p. 284.

Trochospira Hamaoui. in Arfcin and Braun. 1965 1*69). 
p. 7. 9 iname not available. ICZN Art. 13 (a) (il. no 
description!.
Test free, lenticular to inequally biconvex, 

numerous chambers, as many as seventeen in 
the final whorl, trochospirally enrolled and 
with a tendency to uncoil in the final stage, 
periphery subacute, sutures strongly oblique 
on spiral side, gently curved and subradial on 
umbilical side; wall imperforate, nonlamellar. 
of microgranular calcite, probably aggluti
nated; aperture in early stage arises near umbil
icus, is elongated toward the periphery where 
it curves to parallel the margin as in Nezzazata. 
finally becoming an areal slit that lies in a 
depression of the apertural face, the depres
sion reflecting the position of an internal 
apertural toothplate situated approximately 
in the median plane of the chamber cavity 
and branching before attaching to the previ
ous septum at one or two places adjacent to 
the previous aperture. U. Cretaceous (Ceno
manian): Lebanon: Israel; Iran.

Subfamily COXITINAE 
Hamaoui and Saint-Marc, 1970 

Coxitinae Hamaoui and Saint-Marc. 19701*13861, p. 332.
Test trochospira] to planispiral. lenticular 

to globular; internal structure with median 
plate between consecutive septa, the plutes 
being terminally bifurcate or digitate; aperture 
interiomarginal. forming a row of small open
ings in globular tests. U. Cretaceous (L. 
Cenomanian to Maastrichtian).

ANTALYNA Farinacci and Koyltioglu, 1985 
Plate 75. figs. 8-11

Type species: Antalyna korayi Farinacci and 
Koyliioglu, 1985; OD.
Antalyna Farinacci and KflylGoglu. 19851*1117), p. 106. 

Test trochospiral. bievolule. spiral side con-



88 Coiltlnae—Coxites

vex, umbilical side concave, with early irreg
ular to streptospiral coil and commonly with 
plane of coiling changing in the later stage, 
two to three rapidly flaring whorls of numerous 
broad and low chambers, sutures depressed, 
chamber interior with short closely spaced 
partitions forming a coarse subepidermal mesh, 
umbilicus depressed and bordered by incised 
spiral suture: wall calcareous, microgranular. 
imperforate, septa solid and simple; aperture 
areal, in the face of the final chamber, with 
intercameral foramina nearly central in the 
septa, toothplate present. U. Cretaceous (U. 
Maastrichtian); Turkey.

COXITES Smout, 1956
Plate 76, figs, i-8

Tvpe species: Coxites zubairensis Smout. 1956; 
OD.
Coxites Smout. 1956 (*3010), p. 342.

Test trochospiral, unequally biconvex, 
periphery subacute, bilocular embryonal stage 
followed by numerous, broad, low chambers 
that are oblique on the spiral side and strongly 
arched on the umbilical side around a central 
depression; an incomplete partition within 
the chambers parallels the septa on either 
side, attaches to the chamber floor on the 
umbilical side and to a series of very regularly 
arranged transverse partitions that are per
pendicular to the septa and attach to the 
inside of the apertural face or to the distal 
wall of the earlier chambers, and may project 
from either the roof or floor of the chambers, 
hence are reflected as a network on both the 
spiral and umbilical sides of the test; wall of 
thin imperforate and granular calcite, proba
bly agglutinated: aperture a row of areal open
ings across the apertural face. U. Cretaceous 
(U. Cenomanian to L. Turonian); Iraq; Crete.

RABANITINA Smout, 1956
Plate 76. figs. 9-14

Type specie's: Rabanitina basraensis Smout, 
1956; OD.
Rabanitina Smout, 1956 (*3016), p. 343.

Test subspherical, early stage trochospiral, 
planoconvex and umbilicate, then changing 
abruptly to a completely involute coil and

becoming globular, a complex perforated plate 
within the adult chambers parallels the spiral 
wall but twists and is buttressed to both cham
ber floor and roof; wall imperforate, nonla- 
mellar, microgranular. commonly altered in 
preservation, without arenaceous particles but 
probably originally agglutinated: aperture of 
the trochoid stage not observed, in the adult 
consists of a single or double row of pores 
near the base of the apertural face. U. Creta
ceous (L. Cenomanian); Iraq.

Family BARKERIN1DAE Smout. 1956 
Barkerinidae Smout. 19561*3010), p. 342.
Barkerininae Loeblich and Tappan. 1961 1*1902), p. 280 

(subfamily I.
Test planispirally coiled and involute, 

chambers numerous, internally subdivided by 
transverse interseptal partitions; aperture 
interiomaiginal, multiple. L. Cretaceous (Val- 
anginian; Albian); D. Cretaceous (Senonian).

BARKERINA Frizzell and Schwartz. 1950
Plate 77. figs. 1-3

Type species: Barkerina barkerensis Frizzell 
and Schwartz, 1950; OD.
Barkerina Frizzell and Schwartz. 19501*1188), p. 5.

Test subglobular, coiling planispiral and 
involute, chambers numerous, low and broad, 
subdivided internally by transverse partitions 
that are visible in sections or on abraded 
specimens; wall agglutinated, of imperforate 
microgranular calcite; aperture a row of arched 
openings at the base of the apertural face. L. 
Cretaceous (L. Valanginian: Albian). U. Cre
taceous (Senonian); USA: Texas: Greece: 
Sardinia.

Superfamily BIOKOVINACEA 
Gusic, 1977

Biokovinacea Loeblich and Thppan. 1985 1*1923), p. 94 
(nom. transl. ex family).
Test free, early stage planispirally enrolled, 

later may be uncoiled; wall finely aggluti
nated, outer layer imperforate and inner layer 
in later stage coarsely perforate or canalicu
late, septa homogeneous and massive; aperture 
basal to areal, single to multiple. L. Jurassic 
(L. Lias) to U. Cretaceous (Maastrichtian).



Family CHARENTIIDAE Loeblich 
and T appan.1985

Charentiidae Loeblich and Tappan. 19851*1923), p. 94.
Test free, early stage planispirally enrolled, 

later may uncoil; wall finely agglutinated, that 
of septa and apertural face homogeneous and 
solid, outer wall with an imperforate epider
mis and inner part with cylindrical pseudoal
veoles that do not completely reach either 
the inner or outer surface but are visible in 
thin section, appearing almost keriothecal; 
aperture areal, a simple arch to slit or may be 
multiple. Jurassic (Callovian to Oxfordian I to 
U. Cretaceous (Maastrichlian).

CHARENTIA Neumann. 1965 
Plate 78. figs. 1 -10: plate 79. figs. 1-3 

Type species: Charentia cuvillieri Neumann, 
1965 (syn. = Hemicvclammina praesigali Ban
ner, 1966, *120, p. 216); OD.
Charentia Neumann. 1965 (*2245), p. 93.
Tonasia Gorbachik. 1968 (*1268), p. 7: type species: 

Tonasia evolulu Gorbachik. 1968: OD.
Test free, early stage planispirally enrolled, 

biumbonate and lenticular to subglobular, with 
a tendency to uncoil in the last one or two 
chambers, rarely as many as four, laterally 
compressed and rectilinear, periphery sub
acute to rounded: wall finely agglutinated, 
solid in the early stage, later with wall pierced 
by cylindrical canaliculi that do not reach 
completely to either the inner or outer wall 
surface but give a pseudoalveolar or almost 
keriothecal structure, apertural face solid and 
noncanaliculate. the portion just beneath the 
aperture and against the previous whorl being 
distinctly thickened, in thin section appearing 
as small triangular projections from the spiral 
septum that superficially resemble fusulinacean 
chomata; aperture areal, an arch near the 
base of the face in the early stage, later becom
ing triangular, the upper angle of the triangle 
gradually lengthening to become a narrow 
slit up the apertural face, and becoming a 
terminal slit in the uncoiled chambers. Creta
ceous (U. Barremian to Cenomanian); France; 
Spain: USSR: E. Crimea: Egypt; USA: Texas.

Remarks: The pseudoalveolar nature of 
the wall of Charentia first was reported by

Holtinger (1967, *1546, p. 33) as radially stri
ate and keriothecalike; it was further discussed 
by Loeblich and Tappan (1985, *1923, p. 96), 
and both wall structure and the ontogenetic 
changes in the aperture were demonstrated.

1SMAILIA El-Dakkak, 1974
Plale 77, figs. 4-11

Type species: Ismaiiia neumannae El-Dakkak, 
1974: OD.
Ismaiiia El-Dakkak. 1974 (*1097), p, 173.
Sinainella El-Dakkak, 1975 (*10981, p. 107; type species: 

Sinainella ae^yptica El-Dakkak. 1973: OD.
Test free, planispirally enrolled and semi- 

involute. leaving an open umbilicus, micro- 
spheric tests tending to become evolute in 
the later stage, periphery subacute: wall agglu
tinated, microstruclure not described; aperture 
a vertical slit in the face that may have a 
bifurcate basal termination. U. Cretaceous 
(Cenomanian): Egypt: Sinai.

Remarks: Ismaiiia may be congeneric with 
Charentia, as discussed by Loeblich and Tappan 
(1985, *1923, p. %), but detailed thin sections 
are necessary to show the wall characters.

KARAISELLA Kurbatov, 1971
Plate 79, figs. 4-8

Type species: Karaisella uzbekistanica Kur
batov, 1971; OD.
Karaisella Kurbatov. 1971 (*1758), p. 121.

Test with numerous chambers, early coiling 
streptospiral and later planispiral or may be 
planispiral throughout with plane of coiling 
changing sharply at about the second whorl, 
later planispiral stage involute and biumbilicate, 
sutures radial, slightly arched and moderately 
depressed, peripheral margin subacute to 
subcarinate; wall finely agglutinated, with 
imperforate epidermal layer, base of the sep
tum against the previous whorl thickened and 
chomatalike as in Charentia; aperture areal, 
a small rounded opening near the midpoint 
of the apertural face. U. Jurassic (Oxfordian ): 
USSR: Uzbek SSR.

Remarks: Published sections do not show 
a canaliculate wall structure such as charac
terizes Charentia. However, the illustrated sec
tions of Karaisella uzbekistanica missed the



axial plane of the later part of the test, and 
the canaliculate structure may only be evident 
in the later stage as is true of Melathrokerion 
and Charentia. However. Katnisella resem
bles Charentia in the chomatalike appear
ance of the septa in section, the areal aperture, 
and the slightly streptospiral nature of the 
early portion and is here included in the 
Charentiidae. It differs from Charentia in the 
streptospiral early coil and in the rounded 
rather than subtriangular to slitlike areal 
aperture.

MELATHROKERION
Bronnimann and Conrad. 1967

Plate 74, figs, 4-11
Type species: Melathrokerion valserinensis 
Bronnimann and Conrad, 1967; OD. 
Melathrokerion Bronnimann and Conrad. 1967 1*3971. 

p. 132.
Test free, nautiloid, coiling planispiral and 

involute, with a slight tendency to be streplo- 
spiral in the early stage, few chambers per 
whorl, sutures radial, slightly arched, periph
ery broadly rounded; wall microgranular. agglu
tinated, solid, and simple in the early stage, 
later becoming pseudoalveolar with very nar
row cylindrical canaliculi piercing the wall 
but not becoming true alveoles, hence in sec
tion appearing radially striate, pseudoalveolar 
structure not present in early stage or in the 
apertural face; aperture a crescentic areal slit 
across the apertural face above its base. L. 
Cretaceous (U. Barremian to Bedoulian); 
Switzerland; France; Spain; USSR; Crimea.

Remarks: Melathrokerion differs from 
Charentia in having a broad areal crescentic 
aperture, more broadly rounded test, rela
tively fewer chambers, and thicker septa, with 
coarser pseudoalveolar canaliculi.

MONCHARMONTIA De Castro. 1967
Plate 80. figs. 1-7

Type species: Neoendothyru apenninica De 
Castro. 1966 (*911), p. 14.29; OD.
Moncharmontia De Castro. I967|*912|, p. 3 (nom. subst.

pro Neoendothyru De Castro. I%6l.
Neoendothyru De Castro. 1966 1*9111, p. II. 29 (non

Neoendothyru Keytlinger, 19651; type species: obj.: OD.

Test planispirally enrolled, involute, and 
biumbilicate. as many as ten chambers in the 
final whorl, up to two and a half whorls pres
ent. periphery broadly rounded; wall finely 
agglutinated, that of septa and apertural face 
simple in structure, outer wall with an outer 
imperforate layer over a canaliculate inner 
layer; aperture areal and multiple, a single 
arched row of rounded openings bordered by 
short necks in the early stage, later with more 
numerous openings irregularly distributed in 
a narrow arch near the base of the apertural 
face. U. Cretaceous (Turonian to Campanian); 
Italy; Yugoslavia.

PRAEKARAISELLA Kurbatov. 1972
Plate 80. figs. 8-10

Type species: Praekaraisella vandobensis Kur
batov, 1972 (as "vondobensis.” pi. 5, figs. 7, 
8); OD.
Praekaraisella Kurbatov. 1972 (*1759), p. II.

Test may be streptospiral in the early stage 
and later planispiral, or may be planispiral 
throughout, semi-involute, biumbilicate, lat
erally compressed, final one or two chambers 
uncoiled and rectilinear, periphery subacute: 
wall agglutinated, and may show a “fibrous” 
structure in the outer part, small chomatalike 
septal bases present against the earlier whorl; 
aperture areal in the enrolled part, a small 
rounded terminal opening in the uncoiled 
chambers. M. Jurassic (Callovian) to U. Jurassic 
(Oxfordian); USSR: Uzbek SSR.

Remarks: Although stated to differ from 
Charentia in lacking the thickened chomatalike 
septal bases, these structures are clearly evident 
in published sections of P. kurgantchensis 
Kurbatov (1972, *1759, pi. 6. figs. 11 and 12); 
as the illustrated sections of P. vandobensis 
were not cut in the axial plane, the apertural 
foramen is not evident and the septal bases 
cannot be distinguished. Praekaraisella dif
fers from Charentia in having a rounded rather 
than slitlike aperture in the adult.

PRAEPENEROPLIS Hofker, 1952 
Plate 80, figs. 11-16

Type species: Peneroplis senoniensis Hofker, 
19491*1494), p. 41; OD.



Praepenemplit Hofker, 19521*1501), p. 46.1 (nom. subsl.
pro Protopeneroplis Hofker, 1950).

Protopeneropli.i Hofker, 1950 (*1496), p. 39.1 (non Proto
peneropli1 Weynsehcnck. 1950): type species: obj; OD.
Test planispiral. closely coiled, and invol

ute in the early stage, later slightly evolute 
and hiumbilicate, numerous narrow and cune- 
ate chambers per whorl, sutures radial, de
pressed. the areal position of the aperture 
results in a chomatalike appearance in equa
torial sections as in Chareniia: wall aggluti
nated of fine calcareous particles; aperture 
areal, ovate to triangular. U. Cretaceous 
(Maastrichtian); Netherlands: France.

Remarks: The type species was originally 
regarded as Penemplis. although poorly pre
served in the Maastrichtian chalks. Based on 
better preserved material, Hofker (1959, *1514, 
p. 272) later showed the true agglutinated 
nature of the type species and referred it to 
Lituola. However, the highly calcareous agglu
tinated test, triangular areal aperture, and 
appearance in equatorial section suggest a 
closer relationship to Charentia and Melath- 
rokerion. Whether the wall is finely pseudo- 
alveolar is unknown as no photographs of 
sections have been published for the type 
species.

Family LITUOLIPORIDAE Gusic 
and Velic, 1978

Lituoliporidac Gusit and Velic. 1978 (*1345), p. H7.
Test planispirally coiled in early stage, later 

may change the direction of coiling or uncoil; 
wall agglutinated, homogeneous, microgran- 
ular, traversed by large pores that open both 
to exterior and interior. L. Jurassic.

LITUOLIPORA GQsifc and Velic. 1978 
Plate 81. figs. 1-9

Type species: Liluoliporapolymorpha Gusic 
and Velic. 1978: OD.
Lituolipora Gusi6 and Velic. 1978 (*1345), p. 87.

Early stage planispiral, later may be irreg
ularly coiled, or with a 90°change in plane of 
coiling, or may be uncoiled and rectilinear or 
peneropline; wall agglutinated, mostly of cal
careous particles, thick, microgranular. inner 
structure simple, without differentiated exo- 
skeleton and endoskeleton, but with large

simple pores; aperture of early stage simple 
and basal or areal, later becoming multiple 
with a few laige openings thai appear in sec
tion as interruptions of the septa. L. Jurassic 
(L. Liassic): Yugoslavia: Croatia.

Family BIOKOVIN1DAE Gusic, 1977
Biokovinidac Gusic. 19771*1344), p. 8. 22.

Test enrolled, at least in early stage, later 
may uncoil; wall coarsely perforate, in section 
appearing almost keriotbecal, and honeycomb
like in transverse section; aperture simple, 
single, or multiple. Jurassic.

BIOKOVINA Gfisi6, 1977
Plate 82. figs. 1-6

Type species: Biokovina gmdacensis Gusic. 
1977; OD.
Biokovina G5sic. 1977 (*1344), p. 9, 23.

Test planispirally enrolled in early stage, 
later uncoiled and rectilinear; wall thick, ag
glutinated, microgranular and homogeneous, 
perforate, with narrow pores or tubules per
pendicular to the surface separated by thin 
microgranular lamellae, resulting in a kerio- 
thecalike structure, septa homogeneous and 
massive, endoskeletal interseptal pillars in the 
midregion of the chambers may fuse together 
to form partitions and are surrounded by a 
pillar-free marginal zone, very thin dark lines 
crossing the chambers approximately perpen
dicular to the septa appear to be phrenotheca- 
like structures, commonly microgranular but 
may be perforate or even double walled: 
aperture a single areal opening in the early 
stage, later becoming cribrate. L. Jurassic (M. 
Lias); Yugoslavia: Croatia.

BOSNIELLA Gusic 1977
Plate 83. figs. 1-4

Type species: Bosniella oenensis Gusic, 1977; 
OD.
Bosniella GDsic, 1977 (*1344), p. 13.

Early stage planispirally coiled, somewhat 
irregularly in the microspheric generation, 
later may be uncoiled, megalospheric gener
ation with bilocular embryonal stage; wall 
thick, agglutinated, microgranular, homoge
neous. perforatioas separated by narrow micro



granular lamellae resulting in a keriothecal 
structure, septa thick, no endoskeletal struc
tures present: aperture single in the early 
stage, later becoming cribrate. L. Jurassic (M. 
Liassic); Yugoslavia: Bosnia.

CHABLA1SIA Septfontaine, 1978
Plate 83. figs. 5-7

Type species: Pfenderinal chablaisensis Sept
fontaine, 1977 (*2873), p. 604: OD.
Chahtasia Septfontaine. 1978 |*28741, p. 42.

Test free, numerous broad and low cham
bers coiled in a very low trochospiral. interior 
partially subdivided by two spiraling pillars 
that connect adjacent septa across the cham
ber lumen and are continuous from one cham
ber to the next, pillars also interconnected by 
an arched transverse plate that is continuous 
with the base of the septa) face below the 
aperture and leaves a continuous spiralling 
septal canal against the outer wall of the pre
vious whorl: wall agglutinated, microgranular 
in uppearance, but incorporating fine calcar
eous grains, outer layer imperforate, and inner 
part keriolhecalike: aperture an areal arch 
near the base of the apertural face, the por
tion of the septum against the preceding whorl 
giving the appearance of a chomatal deposit 
in section. M. or U. Jurassic (between U. Aale- 
nian and M. Oxfordian); France: Switzerland.

Remarks: The type species was originally 
compared with the Pfenderinidae but it lacks 
an internal central column and has a kerio
thecal rather than alveolar wall structure, as 
can be seen in the original figures of the type 
species. It was later suggested to be closer to 
the Alaxophragmiidae. but that family has 
simple and solid walls, whereas the walls and 
endoskeletal structure of Chablaisia suggests 
placement in the Biokovinidae.

Superfamily COSC1NOPHRAGMATACEA 
Thalmann, 1951

Coscinophragmatacea Loeblich and Tappan. 19841*1918), 
p. 11, nom. transl. ex subfamily Coscinophragminae.
Test attached, may be coiled in early stage, 

later uncoiled or branching; wall agglutinated, 
traversed by large pores. Triassic to Holocene.

Family HADDONIIDAE Saidova, 1981
Haddnniidac Loeblich and Tappan, 19821*1917|, p. 27. 

nom. transl. ex subfamily.
Haddoninae Saidova. 1981 1*2696), p. 18 isubfamily; 

nom. imperf.; rectc Haddoniinae).
Test attached, coiled to uncoiled and may 

be branched: wall canaliculate, interior of 
chambers smoothly finished, aperture termi
nal. simple to complex. Eocene to Holocene.

HADDONIA Chapman, 1898
Plate 84. figs. I and 2

Type species: Haddonia torresiensis Chap
man, 1898: OD.
Haddnnia Chapman. 1898 1*528), p. 453.455. 
Arhaddonium Rhumbler, 19131*26211, p. 448 lerr. emend. I.

Test large, attached, early stage coiled, 
later uncoiled, uniserial, and rectilinear, irreg
ular or branching, chambers broad and low. 
irregular in size and shape; wall coarsely agglu
tinated, with considerable cement, interior 
smoothly finished, wall pierced by numerous 
large pores aligned perpendicular to the sur
face: aperture terminal, areal, an irregular 
slit. Eocene: Cuba: Germany. Holocene; 
Pacific: Funafuti Atoll; N. Australia: Torres 
Straits.

Family COSCINOPHRAGMAT1DAE 
Thalmann. 1951

Coscinophragmatidae Loeblich and Tappan. 1982 (*1917), 
p. 27. nom. transl. ex subfamily Coscinophragminae. 

Polyphragminac Rhumbler, 1913 (*2621), p.4461 invalid. 
1CZN Art. 39: based on Polyphragma Reuss. 1871, non 
Polyphragma Quairefages, 1865).

Arpolyphragmina Rhumbler. 1913 (*2621), p. 446 Isub
family; err. emend.).

Coscinophragminae Thalmann. 19511*3170), p. 221 isub
family; nom. imperf. I.

Coscinophragmatinae Loeblich and Tappan, 1964 |*19I0|, 
p. C248 (subfamily, nom. correct.).
Similar to the Haddoniidae but with perfo

rate alveolar wall. LI. Triassic to Holocene.

ALPINOPHRAGMIUM Fliigel, 1967
Plate 85, figs. 1-6

Type species: Alpinophragmium perforatum 
Fliigel, 1967; OD.
Alpinophragmium Fliigel. 1967 (*1141), p. 382.

Test probably encrusting, irregularly cylin
drical to subconical or spreading; chambers
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numerous, uniserial, broad, and low; wall 
microgranular, calcareous, probably aggluti
nated, pierced by many large pores (alveo
lar?); aperture terminal, cribrate. of many 
closely spaced openings that appear as perfo
rations in the earlier septa. U. Triassic; 
Germany.

AMMOTROCHOIDES Janin, 1984
Plate 85. figs. 7-10

Type species: Ammotrochoides bignoti Janin, 
1984; OD.
Ammotmehoides Janin. 1984 1*1600), p. 328.

Test conical, trochospirally enrolled through
out, with few chambers per whorl, attached 
by the spiral side; wall agglutinated, with quartz 
grains and calcareous grains, including cocco- 
liths held in a calcareous matrix, wall densely 
perforated with fine tubular alveoles that occa
sionally branch but do not open to the exte
rior and are closed within by the organic 
lining of the wall; aperture oval, near the 
umbilicus on the free umbilical side, bordered 
with a distinct lip. Pleistocene to Holocene: 
NE Atlantic.

Remarks: Ammotrochoides may be a jun
ior synonym of Ammocibicoides. as they are 
similar in growth habit, size, wall composi
tion, and apertural character, but as the wall 
of Ammocibicoides was not described as alve
olar, both are recognized until further infor
mation becomes available.

BDELLOIDINA Carter, 1877
Plate 84, figs. 3-9

Type species: Bdelloidina aggregata Carter, 
1877; OD.
Bdelloidina Carter. 1877 (*502), p. 201.
Arbdelloidinum  Rhumbler. 1913 (*2621), p. 448 (err. 

emend.).
Test attached to the substrate, numerous 

very broad and low uniserial chambers irreg
ularly spreading over the attachment: wall 
coarsely agglutinated, with perforate alveo
lar structure as in Coscinophragma: aperture 
a single or double row of pores on the apertural 
face against the attachment. Paleocene (Lan- 
denian): USA: New Jersey: Holocene: Indian 
Ocean, Pacific; Bikini Atoll; Indonesia.

Remarks: Although Coscinophragma and 
Bdelloidina are similar in wall structure, 
Bdelloidina has low flattened chambers and 
the test spreads against the substrate, whereas 
Coscinophragma appears to grow erect and 
the chambers are cylindrical.

COSCINOPHRAGMA Thalmann. 1951
Plate 84. figs. 10-13

Type species: Lichenopora cribrosa Reuss. 
1846 (*2571), p. 64; OD.
Coscmophraf>ma Thalmann, 1951 1*3170), p. 221 (nom.

subst. pro Polvphragma Reuss, 18711,
Polyphmgma Reus. 1871 (*2591(, p. 278 (non Polyphmyma 

Quatrefuges. 1866); obj.: ODIM).
Arpolyphmgtnoum  Rhumbler. 1913 (*2621), p. 447 ierr. 

emend.).
Test large, up to a maximum of 34 mm in 

length, early stage of the microspheric gener
ation trochospirally enrolled, later uncoiling 
and rectilinear to branching, rectilinear cham
bers being 1.5 mm to 3 mm wide, megalospheric 
tests lack the coil and are wholly uniserial: 
wall of early trochospiral stage alveolar, that 
of later uniserial stage with three layers, an 
outer coarsely agglutinated layer of large quartz 
grains held in a minimum of acid resistant 
cement, a median layer pierced by canaliculi 
that are perpendicular to the wall surface and 
branch outward to give rise to smaller second 
order canaliculi. and an inner smooth homo
geneous calcareous lamella that covers the 
chamber cavity; aperture an interiomarginal 
slit in the early enrolled stage, terminal and 
cribrate in the later rectilinear stage. L. Cre
taceous (M. Albian) to U. Cretaceous (Cenom
anian to L. Turanian); Czechoslovakia; NW 
Germany.

Superfamily CYCLOLINACEA 
Loeblich and Tappan, 1964

Cyclolinacea Loeblich and Tappan, 1984 |*I9I8|, p. 17. 
nom. transl. ex subfamily Cyclolininae.
Test discoidal. early stage may be coiled in 

microspheric form, later peneropliform or may 
have cyclical or annular chambers in a single 
layer; chambers of advanced forms may be 
subdivided by parallel or vertical partitions.
L. Jurassic to U. Cretaceous (Campanian).



Family CYCLOLINIDAE Loeblich 
and Tappan, 1964

Cyclolinidae Loeblich and Tappan. 1984 |*1918|. p. 17. 
nom. [ransl. ex subfamily Cyclolininae.
Test discoidal, microspheric generation may 

have a small early coil, adult with annular or 
cyclical chambers that may be subdivided by 
pillars or partitions. L. Cretaceous (Infraval- 
anginian) to U. Cretaceous (Campanian).

Subfamily CYCLOLININAE Loeblich 
and Tappan. 1964

Cyclolininae Loeblich and Tappan. 1964 |*I9I0|, p. CIV)I 
Single layer of cyclical chambers not sub

divided by radial partitions. L. Cretaceous (In- 
fravalanginianl to U. Cretaceous (Cenomanian).

AMMOCYCLOLOCULINA Maync. 1958
Plate 88. figs. 1-5

Type species: Spirocvclina ermtica Joukowsky 
and Favre. 191.1 (*1625), p. 491: OD.
Ammocycloloculina Maync. 19581*2075), p. 53.

Test free, discoidal. large, up to more than 
14 mm in diameter and 0.71 mm thick near 
the periphery, with early close planispiral coil 
of about six chambers followed by a fanlike 
stage of strongly embracing chambers and 
finally by up to twelve wholly cyclical cham
bers, circular sutures slightly depressed; wall 
with imperforate microgranular epidermis, inte
rior more coarsely agglutinated, including both 
quartz and calcareous particles and shell frag
ments, resulting in a very rough and irregular 
chamber interior, but without subepidermal 
network or radial partitions; aperture multi
ple, a series of irregularly spaced pores, pierc
ing the septa as seen in equatorial section. L. 
Cretaceous (Infravalangian); France.

CYCLOLINA d’Orbigny, 1846
Plate 86. figs. 1-8

Type species: Cvclolina creiacea d'Orbigny, 
1846; OD(M).
Cycltilina d'Orhigny, 1846 (*2309), p. 139.

Test free, discoidal, slightly undulating, up 
to 6 mm in diameter, increasing in thickness 
toward the periphery, early microspheric stage 
planispirally enrolled, megalospheric one 
lacking the early coil, later chambers cyclic.

concentric sutures slightly depressed: wall 
microgranular. calcareous, finely agglutinated, 
chamber lumen open, with no inner parti
tions or subdivisions; multiple aperture of 
rounded pores scattered in many rows over 
the apertural face, also observable in equato
rial section. U. Cretaceous (Cenomanian); 
France.

Subfamily CYCLOPS INELLINAE 
Loeblich and Ihppan, 1984 

Cyclopsinellinae Loeblich and Thppan, 1984 1*1918), 
p. 17.
Cyclical chambers, their median region 

with numerous radial pillars but no subdivi
sions present in external subepidermal area; 
radial stolon system present. U. Cretaceous 
(Cenomanian to Santonian).

Remarks: Differs from the Cyclolininae in 
having radial pillars in the central part of the 
chambers, differs from the Dicyclinidae and 
Orbitopsellidae in having only a single layer 
of chambers, and differs from the Uerdorbinae 
in having radial stolons.

CYCLOPSINELLA Galloway, 1933 
Plate B7. figs. 1-9

Type species: Cvclopsina steinmanni Munier- 
Chalmas, 1887 (*2208), p. xxx; OD.
Cyclopsinelta Galloway. 19331*1205), p. 138 (nom. subsi.

pro. Cyclopsina Munier-Chalmas. 1887): OD. 
Cyclopsina Munier-Chalmas. 1887 (*2206), p. xxx (non 

Milne-Edwards. 1840): obj.: OD.
Test free, discoidal, large, up to 1 cm in 

diameter, microspheric test with early plani
spiral coil, rapidly becoming peneropliform. 
reniform. and finally with cyclic chambers, 
macrospheric lest with protoconch and deu- 
teroconch followed by cyclic chambers, up to 
fifty cyclic chambers in the adult, test up to
0.3 mm in thickness near the periphery, sutures 
slightly depressed, periphery broadly rounded: 
wall microgranular. calcareous, agglutinated, 
with imperforate epidermis, no exoskeletal 
partitions, and chamber interior undivided in 
early stage, later cyclic chambers with one or 
more endoskeletal pillars arising from a median 
position at the floor to extend radially from 
one septum to the next, pillars may bifurcate 
and fuse to give an irregular appearance in



section (this chamber su bdi vision gives a super 
ficial but erroneous appearance in section of 
two layers of chambers, and was so described 
originally; the anastomosing pillars also have 
been described as an undulating median par
tition); aperture multiple, with round open
ings on the peripheral surface. U. Cretaceous 
(Cenomanian to U. Santonian); France.

Subfamily ILERDORBINAE Hottinger 
and Caus, 1982

Ilerdorbinae Hotiinger and Caus. 1982 1*1554), p. 81 d.
Test planispiral in early stage, with cham

bers becoming annular; outer part of chambers 
subdivided by secondary partitions or by more 
than one order of these; apertures alternating 
in position from chamber to chamber, pro
ducing an oblique stolon system. L. Cretaceous 
(Valanginian) to U. Cretaceous (Campanian).

DOHA1A Henson, 1948
Plate 88. figs, (t-8

Type species: Dohaia planata Henson, 1948; 
OD.
Dohaia Henson, 19481*1480), p. 101.

Test discoidal, early stage planispiral and 
evolute, chambers later completely cyclic, 
low; wall microgranular, agglutinated, epide
rmis imperforate, simple exoskeletal parti
tions perpendicular to the wall subdivide the 
peripheral part of the chambers and alter
nate in position from one chamber to that 
succeeding, although symmetrically located 
with respect to those on the opposite side of 
the test, inner part of chambers undivided, 
forming an annular passage; aperture multi
ple, in two rows, one on either side of the 
median plane, pores alternating in position 
with the radial partitions, hence also alter
nating from chamber to chamber to form 
an oblique stolon system. U. Cretaceous 
(Cenomanian or Turanian); Arabia: Qatar 
Peninsula.

ECLUS1A Septfontaine, 1971
Plate 89, figs. 1-7

Type species: Eclusia mouiyi Septfontaine, 
1971; OD.
Eclusia Septfontaine. 1971 (*2872), p. 289.

Test free, flattened, reniform to discoidal, 
juvenile stage unknown, chambers low and 
broad, up to forty in the adult, rapidly increas
ing in breadth, arched and uniserial in the 
early stage, later becoming cyclic, periphery 
bluntly rounded; wall microgranular, aggluti
nated, chambers subdivided by numerous exo
skeletal vertical partitions arising from the 
wall of the flat sides of the test perpendicular 
to the septa, to attach to a median vertical 
perforated plate that bisects the test, these 
secondary partitions alternating in position 
from one chamber to the next; aperture 
cribrate, with two rows of pores on the apertural 
face, one on either side of the median line, 
those of successive chambers alternating in 
position from chamber to chamber rather 
than aligned, as the secondary partitions lie 
over the apertural openings of the previous 
chamber. L  Cretaceous (Valanginian); France.

Remarks: Originally, Eclusia was compared 
to Gunteria Cushman and Ponton, 1933, but 
the latter had been shown by Davies (1939. 
*900) to be a hyaline calcareous perforate 
form, and Cole and Gravell (1952. *643) trans
ferred it to the Cymbaloporidae. The alter
nating arrangement of apertures, resulting in 
an oblique stolon system and the median plate
like structure appear closest to llerdorbis, 
which differs in having a second order of 
subdivision of the outer part of the chambers, 
with both horizontal and vertical short plates 
in addition to the main partitions. It resem
bles Dohaia in the simple nature of the cham
ber subdivisions and alternating apertures but 
differs in having the median plate.

ILERDORBIS Hottinger and Caus, 1982
Plate 90, figs. 1-7

Type species: llerdorbis decussatus Hottinger 
and Caus, 1982; OD.
llerdorbis Hottinger and Caus. 19821*15541, p. 810.

Test irregularly discoidal, megalospheric 
test with spherical proloculus and hemispher
ical deuteroconch. early stage planispiral and 
evolute, chambers low. increasing in breadth 
as added in peneropline fashion, and later 
becoming annular: wall finely agglutinated, 
microgranular, with exoskeleton of simple



beams and shallow rafters, early structure 
not well known, but exoskeletal beams pres
ent by third chamber, lateral walls not differ 
entiated into epidermis or choffatelloid sub- 
epidermal network, endoskeleton nearly 
completely divides the chamber lumen in the 
equatorial plane of the test and merges laterally 
with the exoskeletal beams, being pierced by 
the unique crosswise oblique stolon system; 
apertures oblique, aligned in a row on each 
side of the median plane, those of successive 
annular chambers alternating in position rather 
than being radially aligned. U. Cretaceous 
(Campanian): Spain.

Family ORBITOPSELLIDAE Hottinger 
and Caus, 1982

Orbitopselliilat: Loeblich and Tappan, 1984 (*1918), p.
17. nom. tnuisl. ex subfamily.

Orbitopsellinae Hottinger and Caus. 19821*1554), p. 813 
i subfamily).

Labyrinthininae Septfontaine. 1986(*2875A), p. 54 (name 
not available. ICZN Art. 13 (a) (i). no description). 
Test planispirally coiled in early stage, later 

peneropliform or cyclical, chambers numer
ous; exoskeleton simple, without subepider- 
mal network, stolon system radial; apertures 
in alternating arrangement. L. Jurassic (Lias), 
U. Jurassic (Kimmeridgian).

CYCLORBITOPSELLA Cherchi, 
Schroeder, and B. G. Zhang. 1984

Plate 91, figs. 1-5
Type species: Cyclorbitopsella tibetica Cherchi 
et al.. 1984; OD.
Cyclorbitopsella Cherchi. Schroeder. and B. G. Zhang. 

19841*572). p. 160.
Test discoidal, microspheric generation with 

initial peneropline coil, later chambers reni- 
form and finally annular, megalospheric test 
with globular protoconch and surrounding 
subcylindrical deuteroconch followed by the 
annular chambers, marginal zone of cham
bers subdivided by vertical beams, pillars in 
central zone aligned from chamber to cham
ber. and may fuse with adjacent pillars at the 
septa to result in a vermiform appearance; 
aperture cribrate, the pores in radial rows. L. 
Jurassic (Lias); Tibet.

Remarks: Resembles Orbitopsella but dif
fers in the wholly annular postembryonic cham
bers of the megalospheric generation, whereas 
Orbitopsella has early arched chambers form
ing an initial planispire.

LABYRINTHINA Weynschenk, 1951
Plate 92. figs. 1-5

Type species: Labyrinthina mirabilis Weyn
schenk. 1951; OD.
Labyrinthina Weynschenk. 1951 (*3363), p. 793. 
Lituosepta Cati. 1954 (*508), p. 2; type species: Utuosepta 

necoarensis Cati. 1959; OD.
Test free, elongate, early stage planispirally 

enrolled and involute, later uncoiling and rec
tilinear, slightly compressed to peneropliform: 
wall agglutinated, simple in structure, micro- 
granular, imperforate, each chamber with a 
row of internal exoskeletal beams extending 
from septum to septum, endoskeletal pillars 
extend from chamber floor to roof and also 
may be continuous from chamber to cham
ber: aperture simple and interiomarginal in 
the early enrolled stage, then areal, and in the 
adult stage is areal and multiple over the 
central part of the apertural face. L. Jurassic 
(Liassic) to U. Jurassic (L. Malm: Oxfordian; 
Kimmeridgian): Spain; Italy; Yugoslavia, 
USSR: N. Caucasus; Morocco.

ORBITAMMINA Berth el in. 1893
Plate 92. figs. 6-10

Type species: Orbicula elliptica d’Archiac, 
1843 (*64), p. 375: OD.
Orhiiammina Berthelin. IH93 (*223), p. Ixxiii.

Test large, up to 22 mm in diameter, com
pressed, but undulating rather than flat, com
monly reniform or rarely with lateral margins 
recurved and overlapping to appear discoi
dal, early stage probably planispiral but never 
observed, earliest known chambers are much 
recurved, very narrow, and elongate but not 
completely cyclic, rapidly increasing in breadth 
to produce a reniform test, peripheral mar
gins never thickened and ringlike as in Orbi
topsella: wall agglutinated, internal structure 
as in Orbitopsella. surface of test appears 
cross-hatched as a result of the secondary 
partitions subdividing the chamber; aperture



multiple, openings in successive chambers 
radially aligned, with new openings intercalated 
as the chambers increase in breadth. U. Jurassic 
(Bathonian): France: Oman. SW Asia.

Remarks: Differs from Anchispirocyclina 
in lacking a subepidermal alveolar layer.

ORBITOPSELLA Munier-Chalmas, 1902
Plate 93. figs. 1-5

Type species: Orbitulitespraecursor Gumbel, 
1872 (*1338(, p. 256 (syn.: Orbitulites circum- 
vulvata Gumbel, 1872); OD.
Orhitopsella Munier-Chalmas. 19021*22111, p. 351. 
Cnskinolinopsis Henson, I948(*1460), p. 27; type species;

Coskinolinopsisprimaevus Henson. 1948; OD.
Test large, up to 18 mm in diameter, fla- 

belliform to discoid, and may have much 
thickened outer margin due to the rapid pro
liferation of entire planes of pillars and inter
vening openings, early microspheric stage with 
tiny proloculus followed by reduced planispiral 
to peneropliform nepionic stage and then by 
many narrow annular chambers that form a 
discoid test: large and complex megalospheric 
embryonal apparatus with protoconch of one 
or more chambers and a relatively well- 
preserved sphcroconch, followed by a penero- 
pliform nepionic stage, and then a reniform 
or annular growth stage; wall agglutinated, 
with thick exoskeletal walls and a row of 
short beams aligned from chamber to cham
ber but that may be offset by the intercalation 
of additional beams to maintain equal spac
ing as the chambers rapidly enlarge, massive 
septa may equal the thickness of the chamber 
cavity, endoskeletal pillars arise on the distal 
face of the septum and cross the chamber to 
the proximal face of the next septum, addi
tional pillars are intercalated as the test 
enlarges; septa perforated by numerous open
ings that are radially aligned from one cham
ber to the next, and occur in planes parallel 
both to the faces of the disc and to the endo
skeletal pillars, aperture consisting of similar 
openings on the final chamber face. L. Jurassic 
(Liassic); Italy; Cyprus; Yugoslavia; Greece; 
Mallorca; Morocco; Iran; Oman; Arabia; 
China: Markam region.

Superfamily LOFTUSIACEA Brady, 1884
Loftusiacea Loehlich and Tappan. 1982 (*1917), p. 27.

nom. transl. ex subfamily Loftusinae. 
Alveolophragmiidea Saidova. 1981 1*26961, p. 18.

Test multilocular, coiling planispiral. strep- 
tospiral, or rarely trochospiral with axis of 
coiling of varied length, may uncoil in later 
stage and flare or become peneropliform; 
wall agglutinated, with differentiated outer 
imperforate layer and inner alveolar layer. M. 
Triassic to Holocene.

Family MESOENDOTHYRIDAE 
Voloshinova, 1958

Mesoendothyridae Voloshinova. in N. K. Bykova et a].. 
19581*4751, p. 19.

Mesoendothyrinae Banner, 19661*120), p. 207 (subfamily).
Test streplospirally coiled, involute: wall 

agglutinated, outer layer imperforate, inte
rior coarsely alveolar, septa single layered, 
imperforate; aperture an interiomatginal slit.
M. Triassic (Ladenian) to U. Jurassic 
(Portlandian).

AUDIENUSINA Bernier, 1985
Plate 93. figs. 6-8

Type species: A udienusina fourcadei Bernier, 
1985; OD.
Audienusina Bernier. 1985 |*2I4), p. 509.

Test globular to laterally slightly compressed, 
spherical megalospheric proloculus followed 
by numerous gradually enlarging chambers 
in three to four streptospirally enrolled and 
involute whorls, periphery rounded; wall agglu
tinated. imperforate epidermis and alveolar 
subepidermal layer consisting of alveoles that 
appear subcircular in tangential section, septa 
simple, thick, and massive; aperture an interi- 
omarginal slit. U. Jurassic (U. Kimmeridgian 
to Portlandian); France.

MESOENDOTHYRA Dain, 1958
Plate 94, figs. 1-6

Type species: Mesoendothyra izjumiana Dain, 
1958; OD.
Mesoendothyra Dain, in N. K. Bykova et at., 19581*475), 

p. 19.
Test enrolled, early stage streptospiral, later



becoming nearly planispiral but asymmetrical, 
involute, periphery broadly rounded: wall 
microgranular. agglutinated of carbonate grains, 
with outer imperforate layer and inner alveo
lar layer, septa with a single imperforate layer; 
aperture an interiomarginal slit. M. Triassic 
(Ladenian) to U. Jurassic IL. Kimmeridgian): 
Bulgaria: Yugoslavia; USSR: Ukraine SSR.

Family HOTT1NGERITIDAE Loeblich 
and Tappan, 1985

Hoitingeritidue Loeblich and Tappan. I9WS (*19231. p. 98.
Test streptospirally coiled to planispiral, 

laterally compressed, numerous chambers per 
whorl; wall exoskclelon with subepidermal 
network lining the entire chamber, including 
the apertural face and septa; aperture single 
to multiple, interiomarginal to areal. U. Jurassic 
(Oxfordian) to L. Cretaceous (Barremian).

Remarks; Differs from the similarly strept- 
ospiral Mesoendothyridae in that the septa 
are alveolar continuations of the outer wall. 
The Cyclamminidae differ in being planispiral, 
with nonstructured septa that may be pierced 
by apertural pores.

ALVEOSEPTA Hottinger, 1967 
Plate 94, figs. 7-10

Tvpe species: Cyclammina jaccardi Schrodt. 
1894 |*2789|, p. 734; OD.
Alveosepta Hottinger. 1967 1*1546), p. 79. 84.

Test coiled, microspheric early stage strept- 
ospiral. megalospheric test and microspheric 
adult planispiral. adult may tend to uncoil: 
wall agglutinated, exoskeleton with subepi
dermal network lining apertural face and septa 
as well as lateral and peripheral chamber walls, 
some species may have an exoskeletal projec
tion that forms a median lamella, partially or 
completely bisecting the chambers; aperture 
consists of large openings at the base of the 
apertural face, supplementary areal foramina 
may be produced by resorption of the epider
mal layer of the septum, allowing the alveoles 
to open into the adjacent chamber. U. Jurassic 
(Oxfordian to Kimmeridgian): Switzerland; 
France; Portugal; Morocco.

HOTTENGERITA Loeblich and Tappan. 1985
Plate 95. figs. 1-7

Type species: Mesoendolhyra complanata 
Hottinger, 1967 (*1546), p. 77; OD.
Hottingvrita Loeblich and Tappan. 1985 (*1923), p. 98.

Test flattened and discoid, streptospirally 
or irregularly coiled in the early stage, later 
nearly planispiral, evolute with all whorls vis
ible from the exterior, chambers small and 
numerous, increasing very little in size as added; 
wall agglutinated, with subepidermal net
work in the exoskeleton of both walls and 
septa; aperture an equatorial interiomarginal 
slit. L. Cretaceous (Urgonian, Barremian); 
Switzerland.

Remarks: Differs from Alveosepta in the 
single interiomarginal aperture rather than a 
multiple one, and differs from Mesoendothyra 
in the complex septa and smaller and more 
numerous chambers, and from both genera 
in being evolute.

Family CYCLAMMINIDAE Marie, 1941 
Cyclamminidae Loeblich and Tappan, 1982 (*1917), p. 27, 

nom. iransl. ex subfamily Cyclammininae. 
Alveolophragmiidae Said ova. 1981 (*2696), p. 18. 
Everticyclamminidae Seplfontaine, 1986 |*2875A), p. .55 

(name not available. 1CZN Art. I3(al (il.no description).
Test enrolled, involute, or rarely uncoiling; 

agglutinated wall with outer imperforate layer 
and inner alveolar layer, septal structure always 
differentiated from that of outer wall; aperture 
interiomarginal or near septal base. L. Jurassic 
to Holocene.

Subfamily BUCCICRENATINAE 
Loeblich and Thppan, 1985 

Buccicrenatinae Loeblich and Tappan. 1985 (*1923), p. 98.
Test planispiral with few chambers peT 

whorl, later may uncoil; wall agglutinated, 
earliest whorls may have solid wall and septa, 
later with thin but distinctly alveolar wall 
with coarse alveoles of nearly circular sec
tion, chamber cavity open, apertural face solid 
and nonalveolar below the slitlike opening, 
base of the septa thickened against the previous 
whorl and may form a continuous imperfo
rate basal layer, with solid triangular chom- 
atalike mounds against the previous whorl at



the position of the septa; aperture areal, rang
ing from just above the base of the aperture! 
face to terminal, an elongate straight to zig
zag slit in the plane of coiling. U. Jurassic IU. 
Oxfordian) to L). Cretaceous (Cenomanian).

Remarks: The solid chomatalike mounds 
at the base of the apertural face and previous 
septal faces, and their coalesced bases as seen 
in median section, as well as the coarsely 
alveolar outer wall characterize the closely 
related members of this subfamily.

BUCC1CRENATA Loeblich and Tappan, 1949
Plate 96, figs. 1-9

Type species: Ammobaculites subgoodlan- 
densis Vanderpool. 1933 (*3252), p. 407: OD.
Buccicrenata Loeblich and Tappan. 19491*1881), p. 252.

Test planispirally enrolled, compressed, 
involute in the early stage, later with a tend
ency to uncoil and become rectilinear; wall 
agglutinated of calcareous particles mixed 
with quartz, imperforate epidermal layer cov
ering a shallow alveolar layer in which the 
alveoles may bifurcate, septa solid, thickened 
septal base against the previous whorl forming 
a triangular mound at the position of the 
septum as seen in median section; aperture 
elongate, terminal, a straight to zigzag slit.
L. Cretaceous (Aptian) to U. Cretaceous (Ce
nomanian); Oklahoma; Ifexas; Florida; Vene
zuela; Libya; Middle East: Persian Gulf.

Remarks: Buccicrenata is characterized by 
the planispiral early stage and later tendency 
to uncoil, lobulate margin, thick agglutinated 
and alveolar wall, chomatalike deposits at 
the base of the septa against the previous 
whorl, and elongate zigzag aperture. Sections 
of Buccicrenata may intersect areas of the 
alveolar outer wall at the deeply indented 
and incised sutures, falsely resembling alveo
lar septa, but the alveolar character does not 
extend across the whorl to separate adjacent 
chambers, and the septa are solid beneath 
the surface.

EVERTICYCLAMMINA Redmond, 1964
Plate 95. figs. 8-12

Type species: Everticyclammina hensoni Red

mond, 1964 (*2537A) = Cvclammina greigi 
Henson. 1948 (*1460), p. 13; OD.
Everticyciammina Redmond. 19641 *2537A I. p. 407. 
Pseudobaculitei Mavnc. 1965 (*2081), p. 391 non Pseudo- 

bacutiies Cobban, 1952); type species: Pseudocyclam- 
mina virguliana Koechlin. 19431*17141, p. 195; OD. 

Mavncella Banner. 1966 (*120), p. 206: type species: 
Cvclammina greigi Henson. I94H (*1460), p. 13; OD. 
Test planispirally enrolled and involute, 

lenticular to slightly compressed, later with a 
slight tendency to uncoil, chambers wedgelike, 
sutures radial, slightly curved; wall aggluti
nated, alveolar, septa short and not alveolar, 
the elongate areal aperture resulting in very 
short septa, but with the triangular to rectan
gular thickened base of the septal face remain
ing against the previous whorl as seen in median 
section; aperture a short vertical areal slit. U. 
Jurassic (U. Oxfordian) to U. Cretaceous 
(Cenomanian); Saudi Arabia; Qatar Penin
sula; Switzerland: France.

Remarks: The aperture and wall charac
ters, as well as the synonymy for this genus 
were discussed tty Loeblich and Tappan (1985. 
*1923, p. 100). It differs from Buccicrenata in 
having a less compressed test, a simple slitlike 
aperture rather than an elongate zigzag slit, 
wedgelike rather than reniform chambers, and 
more extensive secondary deposits connecting 
the bases of successive septa against the pre
vious whorl.

Subfamily ALVEOLOPHRAGMIINAE 
Saidova. 1981

Alveolophragmiinae Saidova, 1981 1*2696), p. 18.
Test planispiral, involute, may uncoil in 

later stage; wall agglutinated, with outer imper
forate layer and inner alveolar layer; aperture 
a low arch at or near the base of the apertural 
face, later may become areal. U. Paleocene 
to Holocene.

ALVEOLOPHRAGMIUM Shchedrina, 1936
Plate 97. figs. 5-7

Type species: Alveolophragmium orbiculatum 
Shchedrina. 1936; OD.
Alveolophragmium Shchedrina, 1936 (*2884), p. 312.

Test planispirally enrolled, involute, rela
tively few chambers per whorl, sutures radial.
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periphery broadly rounded; wall coarsely agglu
tinated, outer wall with imperforate epider
mis and alveolar subepidermal layer; aperture 
a low arch just above the base of the apertural 
face, completely bordered by a narrow lip. 
Holocene; New Zealand; Sea of Japan; Ok
hotsk Sea; Kara Sea.

POPOVIA Suleymanov. 1965 
Plate 97. figs. 8-11

Type species: Alveolophragmium planum  N.
K. Bykova. 1939 (*468), p. 19.34; OD.
Popovia Suleymanov, 1965 (*3095), p. 48.

Test free, early stage planispirally coiled 
and evolute, later uncoiling and rectilinear; 
wall agglutinated, with alveolar subepider
mal layer, septa simple: aperture interiomar- 
ginal in early stage, areal and terminal in the 
uncoiled stage. U. Paleocene to U. Eocene: 
USSR; Kirgiz. Kazakh.

QUASICYCLAMMHMA Belford, 1977
Plate 97. figs. 1-4

Type species: Quasicyclammina breviseplum 
Belford. 1977: OD.
Quasicyclammina Belford. 1977 (*179), p. 36.

Test nautiloid in form, planispirally enrolled 
and involute, may be slightly asymmetrical, 
with only about two whorls of few chambers 
each, sutures nearly radial, periphery broadly 
rounded: wall agglutinated, with imperforate 
outer layer of the outer wall underlain by a 
coarse alveolar subepidermal layer that does 
not continue to the septa; aperture an asym
metrical interiomarginal slit. U. Paleocene: 
New Guinea.

RETICULOPHRAGMIUM Maync, 1955
Plate 98, figs. 1-3

Type species: Alveolophragmium venezuela- 
num Maync, 1952 (*2068), p. 142.
Reticulophragmium Maync. 1955 (*20731, p. 557. 
Alveolophragmium (Reticulophragmium) Banner, 1966 

1*120), p. 207 (nom. transl.l.
Test planispirally enrolled, subglobular to 

compressed, involute or very slightly evolute, 
biumbilicale, sutures radial; wall agglutinated, 
with imperforate epidermis and reticulate sub
epidermal layer, septa simple: aperture a low

arch at the base of the apertural face against 
the previous whorl. U. Oligocene to Miocene; 
Colombia: Venezuela: Holocene; S. Atlantic.

SABELLOVOLUTA Loeblich 
and Tappan.1985

Plate 97, figs. 12-15
Type species: Spirolina humboldti Reuss, 1851 
(*2574), p. 65: OD.
Sabellavoluta Loeblich and Tappan, I985(*1923),p. 101.

Test free, large, early stage close coiled, 
with a single whorl of four to five semiarcuate 
chambers as seen in longitudinal section. later 
uncoiling and rectilinear, with two to three 
inflated and strongly overlapping uniserial 
chambers, that range from wedge shaped in 
transverse section and broadest toward the 
inside of the coil to a nearly symmetrica] 
terminal chamber of circular section, periph
ery rounded; wall coarsely agglutinated with 
larger grains in a finer groundmass. very thick 
and alveolar in structure, large alveoles open
ing into the chamber cavity but narrowing to 
canaliculi and may branch toward the exte
rior, total wall thickness approaching that of 
the chamber cavity, surface grainy but even; 
aperture in the enrolled stage a short vertical 
areal slit that may be slightly off center, in the 
uncoiled stage becoming terminal, straight to 
slightly curved, and produced on a short neck.
L. to M. Oligocene: Germany; Austria.

Remarks: Sabellovoluta differs from Am- 
mobaculites in the broad, low, and curved 
early chambers, more produced and more 
strongly overlapping uniserial chambers, thick 
alveolar wall, and slit aperture produced on a 
neck and differs from Popovia in the involute 
coil, fewer chambers per whorl, greater cham
ber overlap, arched rather than straight sutures, 
very thick and complex alveolar wall, areal 
aperture, and produced apertural neck.

Subfamily HEMICYCLAMMININAE 
Banner, 1966

Hemicyclammininae Banner. 1966 (*120), p. 206, 211.
Test planispiral, at least in early stage, later 

may uncoil; wall agglutinated, uniformly al
veolar: aperture single, a large arch or a slit 
in the apertural face, or may be terminal.



M. Jurassic (Dogger) to U. Cretaceous (Ce
nomanian).

ALVEOCYCLAMMINA Hillebrandt. 1971 
Plate 98. (igs. 4-9

Type species: Alveocyclammina andina Hille
brandt, 1971; OD.
Alveocyclammina Hillebrandt, 1971 ( *1484), p. 14.

Test enrolled, planispiral, and involute, 
slighdy Battened, with broadly rounded periph
ery; wall agglutinated, thin imperforate epi
dermal layer covers and externally obscures 
the thick, alveolar subepidermal layer in which 
the alveoles may bifurcate repeatedly, septa 
consist of short continuations of the outer 
wall, and do not form a basal layer by addi
tion of material against the previous whorl; 
aperture a large single equatorial opening at 
the base of the apertural face. L. Cretaceous 
(L. Albian): Peru.

FLABELLAMMINOPSIS Mafecki. 1954 
Plate 99. figs. 1-6

Type species: Flabellamminopsis variabilLs 
MaJfecki, 1954; OD.
Flabellamminopsis Mafecki, 1954(*1999), p. 104,112,117.

Test planispirally enrolled in the early stage, 
uncoiled and rectilinear in the adult, later 
stage variously flattened, triangular or quad
rate in section, septa arched upward centrally; 
wall agglutinated, of angular quartz grains 
and shell fragments, alveolar in structure; 
aperture terminal, rounded to elliptical. M. 
Jurassic (Dogger); Poland; Germany.

HEM1CYCLAMM1NA Maync, 1953
Plate 99. figs. 7-9

Type species: Hemicyclammina sigali Maync, 
1953: OD.
Hemicyclammina Maync, 1953 (*2070), p. 148.

Test planispiral and involute, somewhat 
compressed but with rounded to subacute 
periphery; wall agglutinated, outer layer imper
forate and subepidermal layer uniformly alve
olar. septal structure differentiated from 
remainder of wall, in later stage the lower 
part of the septa coalesce as an imperforate 
basal layer against the previous whorl, in 
median section appearing very short (hence

originally termed semisepta) because of the 
high median aperture; aperture an elongate 
slit, extending up from the base of the apertural 
face for nearly its total height. L. to U. Creta
ceous (Aptian to Cenomanian); Algeria: Qatar. 
Persian Gulf.

Subfamily CHOFFATELLINAE Maync, 1958 
Choffatellinae Maync. 19581*2074|, p. I.

Test planispirally enrolled, with short axis 
of coiling, later stage may uncoil, become 
reniform or peneropliform; wall agglutinated, 
with solid outer epidermis and continuous 
inner alveolar hypodermis, septa massive: 
aperture multiple and cribrate in septa and 
apertural face. L. Jurassic (Pliensbachian) to 
U. Cretaceous (Coniacian).

AMUIELLA Loeblich and Tappan, 1985 
Plate 100. figs. 1-3

Type species: Haumnia amiji Henson, 1948 
(*1460), p. 12; OD.
Amijiella Loeblich and Tappan. 1985 (*1923), p. 101. 
Imnica Gollesstaneh. 19741*1262), p. 187 Inom. nud.t.

Test elongate, adult subcylindrical, very 
early stage planispirally enrolled, followed by 
uniserial and rectilinear chambers with incon
spicuous horizontal sutures and circular sec
tion; wall microgranular calcareous, with 
imperforate outer layer and exoskeleton of 
elongate radial beams extending into the cham
ber cavity, endoskeletal pillars lacking; aperture 
cribrate in the central part of the terminal 
face. L. Jurassic (Pliensbachian) to M. Jurassic 
(Bathonian): Iraq; Turkey; Italy; France; 
Switzerland; Yugoslavia.

Remarks: Differs from Haumnia in lacking 
central pillars.
f*  ̂ ' ■<’)  ' -■ ,

BRAMKAMPELLA Redmond, 1964 
Plate 100, figs. 14-18

Type species: BmmkampeUa arabica Red
mond, 1964; OD.
Bramkampella Redmond, 1964 (*2537A), p. 409.

Test free, subcorneal, early stage with small 
planispiral and involute coil, later evolute and 
finally uncoiled, rectilinear and circular in 
section, chambers low, increasing rapidly in 
breadth in the early stage, then somewhat



more slowly so that the sides of the test flare 
less rapidly, septa strongly arched; wall micro- 
granular calcareous, agglutinated, with imper- 
forate outer layer and reticulate subepidermal 
network of beams and rafters forming an alve
olar layer, exceptionally elongate radially 
arranged beams project inward as septula and 
attach to the previous septum near the mar
gin of the perforate central region; aperture 
terminal, multiple, a series of pores restricted 
to the central area of the terminal face. U. 
Jurassic to L. Cretaceous; Saudia Arabia.

CHOFFATELLA Schlumbeiger, 1905
Plate 101, figs. I and 2; plate 102. figs. 1-3 

Type species: Choffatella decipiens Schlum- 
berger, 1905; OD.
Choffatella Schlumberger. 1905 (*2776), p. 763.

Test planispirally enrolled, compressed, par
tially evolute, whorls enlarging rapidly, cham
bers numerous, chamber lumen restricted to 
the peripheral area of the whorl so that in 
section it appears evolute, although the outer 
wall may somewhat overlap previous whorls, 
later chambers with a tendency to uncoil: 
wall exoskeleton with well-developed subepi
dermal network, endoskeleton consists of thick 
and massive septa pierced by the large apertures 
in the median plane of the test, no pillars 
present; aperture a single areal row of large 
openings extending up the apertural face 
in the plane of coiling, those of successive 
chambers aligned in radial series as seen in 
axial section, with new series of apertures 
intercalated between these as the spire enlarges. 
U. Jurassic (Oxfordian) to U. Cretaceous 
(Cenomanian); Mediterranean region; N. 
Africa; Mexico; Central America; Venezuela; 
Caribbean.

FEURTILUA Maync, 1958
Plate 100, figs, 4-9

Type species: Feurtillia frequens Maync, 1958; 
OD.
Feurtillia Maync. 19581*2074|, p. I.

Test planispiral, laterally compressed, close- 
coiled and involute in early stage, later 
uncoiling, at least in the microspheric form; 
wall agglutinated, with distinct subepidermal

network of shallow alveoles that appear poly
gonal in tangential section, septa thick, re
curved; aperture a single terminal, elongate 
opening in the median plane of the test, in the 
adult stage occupying over half the length of 
the apertural face. U. Jurassic (U. Purbeckian),
L. Cretaceous (Beniasian to U. Valanginian); 
Switzerland.

PARACYCLAMMINA Yabe, 1946 
Plate 99. figs. 10-13

Type species: Loftusia bemmeleni A. Silvestri. 
19321*2963>, p. 89: OD.
Parucyclammina Yabe, 19461*3403), p. 259.

Test large, up to 10 mm in diameter, nauti- 
loid with broadly rounded periphery, plani
spirally coiled and involute, whorls increas
ing slowly in height, septa oblique, thick, 
strongly perforate; wall agglutinated, with thick 
alveolar subepidermal layer, cylindrical alveoli 
coalescing toward the chamber interior and 
leaving a very shallow chamber lumen, no 
endoskeletal pillars present; external aperture 
not described as specimens known only from 
sections of limestone, probably cribrate as 
septa are perforated with many broad round 
pores. U. Jurassic; Indonesia: Sumatra.

Remarks: Banner (1970, *121, p. 258,265) 
regarded Parucyclammina "as an early, extreme 
form of a ‘proto-Loftusioid’ Pseudocyclam- 
minid trend which had no known descend- 
ents." We regard it as sufficiently distinct to 
warrant separate generic status.

PSEUDOCYCLAMMEMA Yabe 
and Hanzawa. 1926 

t Plate 102, figs. 4-6
Type species: Cyclammina lituus Yokoyama. 
1890 (*3418), p. 26; OD.
Pseudocyclammina Yabe and Hanzawa. 1926 1*3408),

p. 10.
Test planispirally enrolled or rarely strepto- 

spiral in the early microspheric stage, sub- 
spherical to flattened, involute at least in early 
stage, later uncoiling, sutures strongly oblique 
in coiled stage; wall coarsely agglutinated, 
with coarse subepidermal network, exoskele
ton may have a few irregular pillars in a nar
row zone in the median plane of the test;



endoskeleton consisting of thick and massive 
septa, perforated by large openings; aperture 
areal, cribrate, covering the aperlural face. L. 
Jurassic (Domerian) to U. Cretaceous (Conia- 
cian); Morocco; Libya; France; Italy; Poland; 
Yugoslavia; USSR: Ukraine.

RECTOCYCLAMMINA Hottinger, 1967
Plate 100. figs. 10-13

Type species: Rectocyclammina chouberti 
Hottinger, 1967; OD.
Rectocyclammina Hullinger, 1967 (*1546), p. 56.

Test elongate, subcylindrical to subconical, 
early stage of microspheric form planispiral 
and involute, later uncoiling and rectilinear, 
and megalospheric test may be entirely recti
linear, chambers inflated, rectilinear ones cir
cular in section, increasing steadily in height, 
strongly overlapping; wall agglutinated, with 
imperforate outer layer and subepidermal 
choffatelloid network, septa thick; aperture 
terminal, circular, in the center of the apertural 
face. U. Jurassic (Kimmeridgian): Morocco.

TORINOSUELLA Maync, 1959
Plate 101. figs. 3-7

Type species: Choffatella penempliformis Yabe 
and Hanzawa, 19261*3408}, p. 11. OD.
Torinosuella Maync. 1959 (*2079), p. 6.
Choffatella (Torinosuella) Banner. 19661*120), p. 205.

Test planispirally enrolled as in Choffatella 
in the early stage, later flaring and peneropli- 
form or uncoiling, chambers broad and low. 
increasing rapidly in breadth: wall finely agglu
tinated, with imperforate epidermis and inner 
alveolar subepidermal meshwork; aperture 
terminal, cribrate, those of previous cham
bers reflected as numerous perforations in 
the septa. U. Jurassic (Kimmeridgian to Port- 
landian); Japan; Switzerland; Yugoslavia.

Subfamily PSEUDOCHOFFATELLINAE 
Loeblich and Tappan, 1985

Pseudochoffatellinae Loeblich and Tappan. 19851*1923),
p. 101.
Test large, flattened, early microspheric 

stage planispiral and evolute, later uncoiling, 
peneropliform, reniform, or with cyclic cham

bers, megalospheric early stage may be 
planispiral or reduced to protoconch and 
deuteroconch; wall microgranular, aggluti
nated. with imperforate epidermis and sub
epiderm al netw ork; apertu re  term inal, 
multiple. M. Jurassic (Bathonian) to M. 
Paleocene.

Remarks: Differs from the Choffatellinae 
in the evolute planispiral coil and open cen
tral area of the chambers, without septula or 
pillars.

ALZONELLA Bernier and Neumann. 1970
Plate 103, figs. 1-9

Type species: Alzonella cu villieri Bernier and 
Neumann, 1970; OD.
Alzonella Bernier and Neumann. 1970 (*215), p. 6.

Test with microspheric initial stage plani
spiral and evolute, later flabelliform or less 
commonly reniform to irregularly discoidal. 
megalospheric test also planispiral at first but 
adult test narrow and rectilinear to subtri- 
angular; wall imperforate, microgranular, 
imperforate epidermis covering reticulate sub
epidermal network of short partitions pro
jecting inward from the wall and aligned both 
parallel to and perpendicular to the septa; 
aperture a row of pores on the terminal face.
M. Jurassic (Bathonian); France.

BALKHANIA Mamontova, 1966
Plate 104. figs. 1-8

Type species: Balkhania baikhanica Mamon
tova, 1966 (syn.: Pseudochoffatella gigantica 
Kaever, 1967, *1628, p. 205); OD.
Balkhania Mamontova, 1966 (*2018), p. 145.

Test free. large, up to 15 mm in diameter, 
discoidal. megalospheric test with large ellip
soid proloculus nearly surrounded by the next 
three narrow and arcuate rectilinear cham
bers, nature of microspheric stage uncertain, 
up to thirty completely annular posternbryonal 
chambers; wall calcareous, with imperforate 
outer layer and choffatelloid subepidermal 
network; aperture cribrate, a row of pores in 
the face in the young stage, with more than 
one row in the adult. L. Cretaceous (Barremian 
to U. Aptian); USSR: Turkmen: Afghanistan.



BROECKINELLA Henson, 1948
Plate 104, figs. 9-11

Type species: Broeckinella arabica Henson, 
1948; OD.
Broeckinella Henson, 1948 (*14601, p. 92.

Test free, large, up to 3.1 mm in diameter, 
undivided globular proloculus followed by 
planispiral and evolute early stage, chambers 
rapidly increasing in breadth to become arcu
ate but not completely cyclical, so that test is 
successively flabelliform, complanate, and 
finally reniform; wall agglutinated, micro- 
granular, exoskeleton consisting of imperforate 
outer layer, subepidermal vertical partitions 
and two sets of transverse partitions, those of 
successive chambers aligned, outermost part 
of the marginal zone subdivided by very short 
secondary partitions, resulting in a polygonal 
meshwork; aperture multiple in the median 
plane, leading into the open part of the cham
ber lumen between the vertical partitions. U. 
Cretaceous (Santonian to Maastrichtian) to
M. Paleocene; Arabia: Qatar Peninsula; Italy: 
France; Spain; Yugoslavia.

Remarks: Much of the above description 
is based on a restudy of the holotype by Cherchi 
and Schroeder (1978, *566); this specimen 
from the subsurface may actually be of 
Paleocene age. Specimens referred to the type 
species from other localities do not appear to 
be conspecific, although they do extend the 
range of the genus.

DHRUMELLA Redmond, 1965
Plate 105. figs. 1-4

Type species: Dhrumella evoluia Redmond, 
1965; OD.
Dhrumella Redmond, 19651*2538), p. 140.

Test free, large, flattened, early stage plani- 
spirally enrolled and evolute, later uncoiled 
and rectilinear, with broad, low and centrally 
arched uniserial chambers, interior subdivided 
by vertical exoskeletal beams that project from 
the outer wall a short distance into the cham
ber cavity, those of successive chambers not 
aligned, vertical beams interconnected by few 
horizontal rafters, probably only one hori
zontal partition per chamber, leaving the lower 
half of the chamber lumen open in the interior; 
wall calcareous, microgranular. agglutinated, 
a few large globular particles incorporated in

the septa; aperture apparently multiple, a 
row of small pores in the terminal face. M. 
Jurassic (Bathonian, and possibly U. Bajocian); 
Saudi Arabia.

Remarks: Dhrumella was originally de
scribed as belonging to the Rotaliacea and as 
having a calcareous perforate test. Restudy of 
the types (Loeblich and Tappan, 1986, *1929). 
showed the coiling to be planispiral rather 
than trochospiral. the wall to be finely agglu
tinated with occasional large particles, and 
the interior to have exoskeletal beams and 
rafters similar to those of Alzonella, from 
which it differs in having a somewhat simpler 
structure, beams of successive chambers not 
aligned, and a simple coiled to uncoiled 
flattened test, without development of the 
peneropline, flabelliform, and cyclical mod
ifications of Alzonella.

MONTSECfflANA Aubert,
Coustau, and Gendrot, 1963 

Plate 107. figs. 7-13
Type species: Montsechiana martiguae Aubert 
et al.. 1963; OD.
Montsechiana A ubert. G )us tau. and G endrot, 19631*94|, 

p. 169.
Test free, large, flattened, early stage plani

spiral and evolute. later chambers flaring to 
result in a peneropliform and then reniform 
test, finally becoming cyclic, periphery broadly 
rounded; wall microgranular, agglutinated, 
imperforate epidermal layer and subepider
mal network restricted to the lateral walls, 
leaving chamber interior undivided; aperture 
multiple, cribrate, with openings scattered 
on the apertural face, not in a single row. U. 
Cretaceous (U. Santonian): France.

Remarks: Specimens from the Coniacian- 
Santonian of northern Spain referred to this 
species in the original description were noted 
by Hottinger (1967, *1546, p. 70) to belong 
elsewhere, as they have a complex endoskele- 
tal structure of irregularly alternating pillars.

PSEUDOCHOFFATELLA Deloffre, 1961
Plate 106. figs. 1-6: plate 107, fig. I 

Type species: Pseudochoffatella cuvillieri 
Deloffre, 1961; OD.
Pseudochoffatella Deloffre, 1961 (*929|, p. 105.

Test large, discoidal with nearly parallel 
sides, microspheric test up to 12 mm in diam-



Ecougellidae— Ecougella 105

eter and about 1.2 mm in maximum thick
ness, early planispiral stage of about two whorls 
followed by peneroplifbrm stage of about seven 
chambers, and then by up to eighteen or 
more cyclic or annular chambers, smaller 
megalospheric test up to 6 mm in diameter, 
with large subspherical initial chamber con
stricted in two unequal parts, followed by a 
peneropliform stage, adult flabelliform but 
not attaining either a reniform or cyclic stage; 
wall agglutinated, thin imperforate epider
mal layer of microgranular calcite with included 
quartz grains, and subepidermal polygonal 
meshwork of beams, rafters and joists or sec
ond order beams; aperture multiple, a series 
of irregularly arranged openings on the aper- 
tural face. L. Cretaceous (U. Aptian to L. 
Albian): France; Spain; Yugoslavia.

TORREMIROELLA Brun 
and Canerot, 1979 

Plate 105. figs. 5-7
Type species: Torremiroella hispanica Brun and 
Canerot. 1979: OD.
Torremiroella Brun and Canerot. 1979 (*4431, p. 316.

Test free, elongate, early stage planispirally 
enrolled, later uncoiling; wall microgranular, 
agglutinated, with imperforate epidermis and 
very coarse subepidermal network, endoskel- 
eton of large and irregular projections from 
the septa that may partially fill the chamber 
lumen; aperture an arched interiomarginal 
slit in the early planispiral stage, irregularly 
cribrate and terminal in the uncoiled part, 
remaining as perforations in the earlier septa.
L. Cretaceous (Barremian); Spain.

Subfamily CYCLAMM1NINAE 
Marie, 1941

Cyclammininae Marie. 1941 (*2031), p. 257.
Similar to the Choffatellinae but does not 

uncoil and septal structure is always differen
tiated from that of the alveolar hypodermis; 
aperture single or multiple. Paleocene to 
Holocene.

CYCLAMMINA Brady, 1879
Plate 107, figs. 2-6

Type species: Cyctammina cancellata Brady. 
1879: OD.
Cyctammina Brady, 1879 (*337), p. 62.

Cyclammina Brady, in Norman, in Jeffreys. 1876 (*16031, 
p. 214 (nom. nud.).
Test planispirally coiled and involute, some

what flattened, numerous broad and low cham
bers per whorl, whorls increasing rapidly in 
height, sutures nearly radial, periphery broadly 
rounded; wall agglutinated, with very thin 
imperforate outer layer and prominent thick 
alveolar subepidermal meshwork of a thick
ness exceeding that of the chamber lumen; 
aperture an interiomarginal equatorial slit and 
a series of round pores with elevated rims 
scattered over the face. Paleocene to Holo
cene: cosmopolitan.

Family ECOUGELLIDAE Loeblich 
and Tappan,1985

Ecougellidae Loeblich and Tappan, 1985 (*1923), p. 101.
Test with two or more planispiral whorls in 

the early stage, later uncoiling and biserial; 
wall agglutinated, with imperforate epider
mis and alveolar subepidermal layer, septal 
structure like that of outer walls; aperture 
a low interiomarginal arch. L. Cretaceous 
(Barremian to Bedoulian).

ECOUGELLA Arnaud-Vanneau, 1980
Plate 108, figs. 1-6

Type species. Ecougella campiloides Arnaud- 
Vanneau, 1980; OD.
Ecougella Arnaud-Vanneau. 19801*71), p. 510,

Test large, crozier-shaped, planispirally 
enrolled in the early stage, biumbilicate coil 
of about two whorls followed by an elongate 
uncoiled stage of biserially arranged cham
bers that commonly are not in the same plane 
as those of the early coil, sutures radial in the 
coiled stage, nearly horizontal in the biserial 
stage; wall agglutinated, outer part imperfo
rate, microgranular calcareous and Gnely agglu
tinated with smoothly finished surface, sub- 
epidermal alveolar layer of test and septa 
with outer coarser alveoles dichotomously 
branching inward into more numerous and 
regularly arranged second order alveoles, inner 
part of the wall coarse grained, incorporating 
quartz particles, foraminiferal tests, and other 
shell fragments; aperture interiomarginal. large, 
occupying about two-thirds of the base of the 
face of the final chamber. L. Cretaceous 
(Barremian to Bedoulian); France.



Family SPIROCYCL1NIDAE 
Munier-Chalmas. 1887 

Spirocydinidae Munier-Chalmas. 1887 (*2208), p. xxxi. 
Spirocyclininae Mavnc, 19501*2066), p. 5 381 subfamily). 
Hauraniidae Septfomaine. 1986 (*2875AI, p. 54 (name 

nol available. ICZN Arl. 15 la) lil. no description). 
Hauraniinae Sepifontaine, 1986 (*2875A), p. 54 (name 

not available. ICZN Art. 13 (a) (i). no description).
Test planispiral to irregularly planispiral, 

becoming peneropliform to cyclic: chamber 
interior partially subdivided by septulae, and 
with pillars perpendicular to septa; aperture 
cribrate. L. Jurassic to Eocene.

ANCHISPIROCYCLINA Jordan 
and Applin, 1952 

Plate 108. figs. 7-11; plate 109, figs. 1-6 
Type species: Anchispirocyclina henbestHor- 
dan and Applin, 1952 = Dicyclina lusitanica 
Egger. 1902 (*1050), p. 585; OD.
Anchispirocyclina Jordan and Applin, 1952 (*1624), p. 3. 
Ihematocyclina Choffatt. 1885 1*591), p. 23 (name nol 

available. ICZN Art. 13 (a) (il. no description: syn. of 
Iberina, fide Schlumberger and Choffal, 1904(*2778), 
p-364).

tberina Munier-Chalmas, 19021*2210), p. 350 (non Iherirm 
Simon. 1881): type species: Dicyclina lusitanica Eg
ger. 1902. obj.: OD.
Test enrolled, planispiral to slightly asym

metrical, large flattened and commonly slightly 
undulating discoid microspheric tests, early 
stage close coiled, later flaring, spreading, 
and peneropline to reniform or circular in 
outline, chambers broad, low, strongly arcu
ate in the early stage, later may become 
completely cyclic, periphery rounded to sub
acute; wall microgranular to finely aggluti
nated or may include occasional large grains 
or tests of smaller foraminifers, imperforate 
outer layer underlain by a reticulate chof- 
fatelloidsubepidermal network of rafters and 
beams, the narrow chambers not subdivided 
inward from the reticulate zone but leave a 
narrow open canal into which the septal 
apertures open, chambers near the median 
plane occupied by an irregular labyrinthic 
structure produced by radial pillars or but
tresses arising between adjacent apertural pas
sages, and extending from septum to septum, 
buttresses of successive chambers radially 
aligned; aperture cribrate, scattered over the 
apertural face. U. Jurassic (L. Kimmeridgian)

to L. Cretaceous (L. Valanginian): Spain; 
Portugal; France; Switzerland; Yugoslavia; 
Algeria; Morocco; Tbrkey; Atlantic; Cape 
Verde Islands; USA: North Carolina; Cuba.

HAURAN1A Henson, 1948 
Plate 110. figs. 1-7

Type species: Haumnia deserta Henson, 1948; 
OD.
Haurania Henson. 1948 1*1460), p. 11.

Test free, elongate conical, brief early 
planispiral coil followed by elongate uncoiled 
and rectilinear stage; wall finely agglutinated, 
with imperforate epidermis, radial exoskele- 
tal septula or beams are perpendicular to the 
septa and outer wall but unrelated to the 
apertural openings present in the early stage, 
beams bifurcating inward in later chambers 
and accompanied by rafters that parallel the 
septa, forming a coarse alveolar network in 
the lower part of the chamber and becoming 
finer in the upper part, endoskeletal pillars in 
the central region of the test are continuous 
in successive chambers: aperture cribrate, a 
series of openings in a circular area of the 
terminal face. L. Jurassic (M. Lias) to M. 
Jurassic (Bathonian); Morocco; Iraq; China: 
Markam region.

MART1GUESIA Maync, 1959
Plate 110. figs. 8-10

Type species: Marliguesia cyclamminiformis 
Maync, 1959; OD.
Marliguesia Maync, 1959 (*2077), p. 21.

Tfest free, early stage planispirally enrolled, 
relatively thick, later uncoiling, periphery 
rounded, chambers numerous, broad and low. 
gently curved in the planispiral coil, nearly 
straight in the rectilinear portion; wall agglu
tinated, with imperforate epidermis and coarse 
subepidermal alveolar network. endoskeleton 
of irregular radial pillars that subdivide and 
nearly completely All the chambers; aperture 
cribrate. areal. U. Cretaceous (Santonian): 
France.

PSEUDOSPIROCYCLINA Hottinger. 1967
Plate 111, figs. 4-8

Type species: Pseudospirocyclina maynci Hot
tinger, 1967; OD.
Pseudospirocyclina Hottinger, 1967 (*1546), p. 70.73.



Test free, large, compressed, planispirally 
enrolled, megalospheric test with simple pro- 
loculus followed by juvenile enrolled cham
bers, microspheric test with more numerous 
whorls and larger adult test, juvenile whorls 
involute, chambers low, strongly arched, whorl 
enlarging rapidly to produce a flaring test, 
adult tending to uncoil and become rectilin
ear, periphery rounded; wall agglutinated, exo
skeleton of imperforate outer layer and under
lying finely reticular subepidermal network, 
endoskeleton of thick septa perforated by ir
regularly arranged apertures that are aligned 
from one chamber to the next, postjuvenile 
chambers with endoskeletal pillars flanking 
the openings and aligned with the apertural 
axes, endoskeleton and exoskeleton separated 
by a lateral canal formed by the undivided por
tion of the chambers; aperture cribrate, with 
numerous pores scattered over the apertural 
face. 1). Jurassic (Kimmeridgian): Morocco; 
Portugal.

QATAR1A Henson. 1948
Plate 111. figs. 1-3

Typespecies: Qataria dukhani Henson, 1948; 
OD.
Qataria Henson. 19481*1460), p. 98.

Test large, about 6.6 mm in diameter, dis- 
coidal, early stage planispirally enrolled, 
megalospheric embryo probably bilocular, later 
chambers cyclical, outer part of chambers 
subdivided by numerous exoskeletal beams 
and rafters, forming chamberlets that are 
aligned radially from the center of the test 
toward the periphery, about forty per quad
rant, chamberlets do not alternate in position 
from one side to the other; wall of imperfo
rate microgranular calcite; aperture multi
ple, consisting of small perforations on the 
final chamber roof, aligned in rows that con 
respond to the pairs of chamberlets. U. Creta
ceous (U. Cenomanian or Turanian): Arabia: 
Qatar Peninsula.

REISS ELLA Hamaoui, 1963
Plate 112. Tigs. 1-5

Type species: Reisseila mmonensis Hamaoui, 
1963; OD.
Reisseila Hamaoui. 1963 (*1378), p. 58.

Test planispirally enrolled and involute in 
the early stage, later may tend to uncoil and 
flare, up to about ten chambers in the final 
whorl, sutures radial, distinct, depressed, sub- 
epidermal mesh formed by elongate primary 
and short secondary exoskeletal beams verti
cal to the septa and aligned from chamber to 
chamber, adjacent beams connected by numer
ous short horizontal rafters that do not extend 
inward beyond the ends of the secondary 
beams; wall of imperforate microgranular cal
cite; primary aperture elliptical to slitlike, 
areal, slightly produced on a necklike eleva
tion, near the base of the apertural face in the 
early stage, becoming central in later cham
bers, numerous secondary apertural pores 
scattered over the apertural face except for a 
marginal zone near the chamber periphery. 
U. Cretaceous (Cenomanian); Israel.

SAUD1A Henson, 1948
Plate 112. figs. 6-9

Typespecies: Saudia discoidea Henson. 1948: 
OD.
Saudia Henson, 1948 (*1460), p. 97.

Test large, discoidal to reniform, micro- 
spheric test with a vestigial spire, followed by 
arcuate uniserial cham bers that form a 
flabelliform adult test; megalospheric test with 
large round proloculus followed by a reni
form but not distinctly spiral stage; adult cham
bers evolute and cyclical, lateral zone on each 
side of the test with exoskeletal beams and 
rafters producing a thin and delicate subepi
dermal network, central zone of early cham
bers undivided, but as the test thickens in- 
terseptal pillars appear in the median plane, 
aligned from one chamber to the next, addi
tional tiers of pillars being added as the test 
thickens with growth: apertures alternate in 
position with the pillars within a chamber. 
Paleocene to M. Eocene; Saudia Arabia; Iraq: 
Yugoslavia.

SORNAYINA Marie, 1960
Plate 113, figs. 1-4

Type species: Sornayina foissacensis Marie. 
1960 (syn.: Sornayina munieri Marie, 1960: 
Sornayina schlumbergeri Marie, 1960): OD. 
Sornayina Marie. 19601*2041), p. 320.



Test free, planispiral to slightly asym
metrically coiled,rarely uncoiling, numerous 
broad and low chambers, whorls enlarging 
rapidly, sutures depressed, periphery suban- 
gular, microspheric tests large and flaring, up 
to 3 mm in diameter, megalospheric ones some
what smaller and more nautiloid; wall with 
imperforate epidermal layer and subepider- 
mal reticular meshwork as in the Choffatel- 
linae, chamber lumen subdivided into cham- 
berlets by somewhat irregular or even bifur
cating transverse septula perpendicular to the 
septa, these being less evenly spaced than in 
Spirocyclina. septula progressively reduced 
inward to form discontinuous pillars and finally 
only small projections, leaving the chambers 
open in the subcentral zone, but with a more 
or less continuous median partition resulting 
from a single elongate median septulum pres
ent in successive chambers that divides the 
test axially into two equal parts; aperture 
cribrate, the openings irregularly scattered 
over the slightly depressed central part of the 
apertural face, and absent from the compact 
thickened zone at the margins. U. Cretaceous 
(Coniacian); France.

SPIRALOCONULUS Allemann 
and Schroeder, 1980

Wale 114, figs. 1-9
Type species: Spiroconulus perconigi Alleman 
and Schroeder. 1972; OD.
Spiraloconulus Allemann anil Schroeder. 1980 |*26), 

p. 358 Inom. subst. pro Spiroconulus Allemann and 
Schmcder, 1972).

Spiroconulus Allemann and Schroeder, J972 1*25), 
p. 203 I non Spiroconulus Martens, 1892 ); ohj.: OD. 

Limognella Pelissie and Peybemes, 1982(*23771, p. 120: 
type species: Limognella dufaurei Pelissie and Peybemes. 
1982 -  Spiraloconulus giganteus Chcrchi and Schroeder, 
19821*5681, p. 164; OD.
Test large, conical to cylindrical, enrolled 

to rectilinear, early enrolled stage producing 
a flattened test apex, distinctly coiled micro- 
spheric specimens up to 2 mm in breadth and 
up to 1.6 mm in height, megalospheric tests 
smaller, with maximum height of 1.5 mm and 
diameter of 1.1 mm, conical to almost cylin
drical, with more strongly developed rectilin
ear stage: wall microgranular calcareous,

coarsely agglutinated, and may include very 
large calcareous grains, imperforate epider
mis, with septulae (beams and rafters) forming 
an irregular subepidermal network or mar
ginal zone, the central part of the chambers 
with pillarlike growths from the septa inter
spersed between the apertural pores, the pil
lars rarely completely crossing the chamber 
lumen but leave a narrow open space adja
cent to the succeeding septum, septa of the 
rectilinear stage strongly convex toward the 
apertural face; aperture cribrate on the ter
minal face. M. Jurassic (Dogger); France; Italy; 
Sardinia; Arabia; Oman.

Remarks: Spimtoconulus giganteus Cherchi 
and Schroeder. 1982 and Limognella dufaurei 
Pelissie and Peybemes, 1982 are conspecific, 
and were published simultaneously. As fust 
revisers. Cherchi and Schroeder (1983, *570, 
p. 249) retained the former as the valid name 
with L. dufaurei as a synonym.

SPIROCYCLINA Munier-Chalmas, 1887
Plate 113, figs. 5-8

Type species: Spirocyclina choffati Munier- 
Chalmas. 1887; O D .’
Spirocyclina Munier-Chalmas, 1887 (*2208), p. nxxi.

Test large, up to 10 mm in diameter, 
flattened, planispirally enrolled to slightly 
asymmetrical, largely involute but spire increas
ing rapidly in height to become peneropline, 
rarely may be uncoiled and rectilinear in the 
final stage, chambers low and broad, strongly 
arcuate, about twenty-five in the final whorl, 
periphery subacute; wall microgranular cal
careous, agglutinated, with imperforate epi
dermal layer and coarse subepidermal network, 
apertural face slightly depressed centrally and 
thickened toward the margins, septa com
pact, of slightly less thickness than the cham
ber lumen, endoskeletal interseptal septula 
or beams and rafters subdividing the cham
bers into rectangular secondary chamberlets, 
near the center of the test the beams may be 
reduced to pillars or to mere protuberances 
from the septa lying between the apertural 
pores, but a single elongated one lying in the 
plane of coiling between the apertural pores 
of successive chambers may subdivide the



test; aperture multiple, two rows of pores 
lying in the slight depression on the apertural 
face, parallel to the plane of coiling. U. Creta
ceous (Santonian): France.

STREPTOCYCLAMMINA
Hottinger, 1967

Plate 114. Tigs. 10-14
Type species: Pseudocyclammina (Strepto- 
cyclammina) parvula Hottinger, 1967; OD.
Pseudocyclammina ISlrepiocyclammina) Hottinger. 1967 

(*1546), p. 64.
Test free, flattened, early stage may be 

streptospiral, adult planispirally coiled, numer
ous very low, broad, and strongly recurved 
chambers per whorl, whorls enlarging rap
idly in peneropline fashion, sutures slightly 
depressed, periphery rounded; wall very finely 
agglutinated, exoskeleton consisting of imper
forate outer layer and very fine subepidermal 
network, endoskeleton of massive septa per
forated by numerous apertures, with a few 
irregular pillars in the later adult chambers; 
aperture cribrate, numerous openings cover
ing the entire apertural face. L. Jurassic (M. 
Lias) to U. Jurassic (Kimmeridgian); Morocco; 
Italy; Yugoslavia.

Remarks: Although originally regarded as 
a subgenus of Pseudocyclammina, Strepto- 
cyclammina is here elevated to generic rank; 
it differs from the former genus in the early 
streptospiral stage, more numerous chambers, 
rapidly flaring whorls, very fine subepidermal 
network, and presence of endoskeletal pillars 
in the adult. The presence of these structures 
requires its transfer to the Spirocyclinidae.

TIMIDONELLA Bassoullet, Chabrier, 
and Fourcade, 1974

Plate 116. figs. 1-7
Type species: Timidonelta sarda Bassoullet 
et al., 1974; OD.
Timidonella Bassoullet, Chabrier. and Fourcade. 1974 

1*159), p. 2015: also see Bassoullet et al., 1976 (*160), 
p. 3.
Test free, flattened, microspheric stage 

peneropliform at first, later discoidal with as 
many as forty annular chambers, and up to 8 mm 
in diameter, megalospheric tests may be flabel-

liform or reniform to discoidal, of constant 
thickness equal to that of the proloculus, 
length up to 1.7 mm and breadth up to 2.1 mm, 
comprised of twenty to thirty chambers, with 
only a single plane of endoskeletal pillars; 
other megalospheric tests have an initial 
planispiral coil followed by an uncoiled recti
linear, cylindrical, or elliptical stage, up to 1.2 
mm in length; wall agglutinated, microgranular 
calcareous, with im perforate epidermis, 
followed successively inward by a subepider
mal network formed by beams and rafters, a 
zone with quadrangular chamberlets formed 
by the beams, an undivided zone termed the 
annular canal, and a zone of interseptal pil
lars; aperture terminal, multiple. M. Jurassic 
(Dogger); Italy: Sardinia; France; Iran; 
Madagascar.

VANIA Sirel and GfindQz, 1985
Plate 115. figs. 1-7

Type species: Vania anatolica Sirel and Giin- 
duz, 1985; OD.
Vania Sirel and Giindttz, I9H5 (*2990), p. 21.

Test large, up to 6.5 mm in diameter, dis
coidal, biconcave, bilaterally symmetrical, 
periphery moderately rounded, short plani
spiral stage of a few undivided in the micro- 
spheric test, later chambers spreading and 
successively flabelliform, reniform. and finally 
annular, interior subdivided by radially 
arranged beams and intercalated secondary 
beams, those of successive chambers aligned, 
with short rafters parallel to the septa forming 
a subepidermal network; wall finely aggluti
nated. imperforate; aperture consists of two 
alternating rows of pores on the periphery. U. 
Paleocene (Thanetian); Tbrkey.

Family LOFTUSIIDAE Brady. 1884
Loftusiidae Lister, in Lankesier. 1903 (*1791), p. 142, 

nom. corr. pro family Loftusina.
Loftusina Lankcster, 1885 j *17901, p. 847, nom. lnmsl.es 

subfamily Loflusinae.
Loftusinae Brody, 1884 1*344), p. 67 (subfamily: nom. 

imperf.).
Loftusiinae Loeblich and Tappan, 1961 (*1902), p. 280 

(subfamily, nom. correct.).
Test large, planispiral, axis of coiling elon

gate; chamber interior with exoskeletal beams



and rafters and endoskeletal pillars; wall ag
glutinated, with imperforate epidermis and 
inner alveolar layer; aperture multiple.
L. Cretaceous (Barremian) to U. Cretaceous 
(Maastrichtian).

LOFTUSIA Brady, 1870
Plale 116. figs. 8-10

Type species: Loftusia persica Brady, in Car
penter and Brady, 1870; OD.
Loftusia Brady, in Carpenter and Brady. 1870 | *492), 

p.7M.
Test large, fusiform, ovoid or globular, 

planispirally enrolled with increasingly elon
gate axis of coiling, the earliest whorls in the 
microspheric form resembling Choffatella in 
equatorial section, strongly overlapping cham
bers gradually increasing in height as added, 
septa oblique in transverse section; wall with 
exoskeleton consisting of imperforate calcar
eous epidermis and subepidermal network of 
beams and rafters, septa and endoskeletal 
pillars distinctly agglutinated, pillars extend 
from chamber to chamber between the aper- 
tural pores and most numerous near the outer 
margins of the chambers, leaving a more open 
chamber lumen in the median region of the 
test, secondary transverse partitions may con
nect the pillars: aperture multiple, numerous 
small rounded pores set in transverse rows in 
the apertural face or primary septa. U. Creta
ceous (Maastrichtian): Iran; Turkey; Sumatra.

PRAERETICUL1NELLA Deloffre 
and Hamaoui. 1970

Plate II7. Tigs. 1-3
Type species: Praereticulinella cuvillieri Del
offre and Hamaoui, 1970; OD.
Praereticulinella Deloffre and Hamaoui, 1970 I*9311, 

p. 42.
Test free, subglobular, about 1.1 mm in 

length, proloculus followed by a short tubular 
chamber and then planispirally enrolled and 
involute, earliest whorl with simple cham
bers subdivided only by transverse partitions, 
those near the outer wall incomplete and 
leaving a canal-like opening against the outer 
wall of the septum, transverse partitions pres
ent from the third whorl, and both horizontal 
and oblique lamellae present in the adult stage.

apertural face and septa much thickened near 
the base of the face; wall microgranular, cal
careous, imperforate, agglutinated, with pri
mary and secondary septula, axial transverse 
septula, and horizontal and oblique lamellae; 
aperture a row of pores near the base of the 
apertural face. L. Cretaceous (Barremian): 
Spain.

RETICULINELLA Cuvillier, Bonnefous, 
Hamaoui, and Tixier. 1970

Plate 117. figs. 4-6; plate 118. figs. 1-5 
Tvpe species: Reticulina reicheli Cuvillier et 
al.. 1969; OD.
Reticulinella Cuvillier et al.. in Bonnefous.Hamaoui,and 

Tixier. 1970 (*301), p. 39 (nom. subst, pro Reticulina 
Cuvillier et al.. 19691.

Reticulina Cuvillier. Bonnefous. Hamaoui. and Tixier, 
1969 (*064), p. 209 I non Carinocythereis tReticulina) 
Bassiounl, 1969); obj.; OD.
Test free, spherical to ovoid, planispiral and 

involute, wall microgranular, calcareous, weakly 
agglutinated, with imperforate epidermis and 
reticulate subepidermal network, then a series 
of radial and transverse partitions that do not 
extend to the previous septum but leave a 
narrow open preseptal canal at the base of 
the septum against the chamber floor into 
which the apertures open: aperture multiple, 
a row of small round openings near the base 
of the septum. U. Cretaceous (Cenomanian 
to Maastrichtian); Algeria: Libya.

Superfamily SPIROPLECTAMMINACEA 
Cushman. 1927

Spiroplectamminacea Loeblich and Tappan, 19821*1917), 
p. 27. nom. cott.

Spiroplectamminidea Saidova. 19811*2696), p. 19. nom. 
transi. ex subfamily Spiroplectammininae.
Test planispirally coiled in early stage, later 

biserial: wall agglutinated, noncanaliculate. 
Carboniferous to Holocene.

Family SP1ROPLECTAMMIN1DAE 
Cushman, 1927

Spiroplectamminidac Saidova, 1981 (*2696), p. 19. nom. 
transi. ex subfamily. Morulaeplectidae Saidova. 1981 
(*2696), p. 21.
Early stage planispiral or streptospiral. later 

biserial, rarely becoming uniserial in the later 
stage; wall agglutinated. Carboniferous to 
Holocene.



Subfamily SPIROPLECTAMMININAE 
Cushman, 1927

Spiroplectammininae Cushman, 1927 (*742), p. 21. 
SpiFoplectamminineaSaidnva, 1981 (*26%), p. 19 (super

subfamily).
Test elongate, early stage planispirally 

coiled, later biserial, and may be reduced to 
uniserial, chambers simple, undivided; wall 
agglutinated. Carboniferous to Holocene.

AMMOBACULOIDES Plummer, 1932
Plate 119. figs. 3 and 4

Type species: Ammobaculoides navarroensis 
Plummer, 1932; OD.
Ammobaculoides Plummer. 1932 (*2425), p. 87.

Test free, elongate, narrow, slightly com
pressed, early chambers planispirally enrolled, 
later biserial, and finally uniserial; wall agglu
tinated on organic base, insoluble in acid, 
surface roughly finished; aperture at base of 
last chamber in coiled and biserial stages, be
coming terminal, central and slitlike in the rec
tilinear chambers. L. Cretaceous (Valanginiant 
to U. Cretaceous (Maastrichtian); Canada; 
USA: Texas, Colorado, Wyoming, South 
Dakota, Montana, Kansas; Australia; USSR: 
Kazakh, Central and W. Siberia.

BOLIVINOPSIS Yakovlev, 1891
Plate 119. figs. I and 2

Type species: Bolivinopsis capitata Yakovlev, 
1891; OD.
Bolivinopsis YaJiovlev. 18911*3413), p. 349. 
Spimplectoides Cushman, 1927 (*739), p.77: type species: 

Spiroplecta rosula Rhrenberg, 1854 (*1068), p. xxxii: 
OD.
Test elongate, narrow, early stage with large 

planispiral coil of a diameter greater than the 
early part of the following long biserial stage, 
which is of nearly constant width throughout, 
sutures commonly oblique in the later stage: 
wall finely agglutinated; aperture an interio- 
marginal arch. U. Cretaceous; Europe. North 
America, South America.

Remarks: Cenozoic species that have been 
referred to Bolivinopsis or Spimplectoides 
probably are not congeneric. Some are true 
Spimplectammina, others are hyaline calcar
eous species referable to Spimbolivina or else
where. Bolivinopsis differs from Spimplec
tammina in being much more compressed

and elongate and in having a smoothly fin
ished wall.

HETERANTYX Loeblich 
and T appan,1982 
Plate 119, figs. 8 and 9

Type species: Heterantyx antonovae Loeblich 
and Thppan. 1982; OD.
Heterantyx Loeblich and Tappan, 1982 (*1915|, p. 57.

Test free, elongate, flaring, with lozenge
shaped cross section and truncated margins 
that may form a distinct ridge at each angle, 
early stage planispirally enrolled, later bise
rial, with elevated ridge along the zigzag suture 
between the two rows of biserial chambers; 
wall finely agglutinated, solid and noncanalicu- 
late: aperture a slit or low arch at the base of 
the final chamber. L. Cretaceous (Barremian 
to Albian); USA: Texas; France; Netherlands; 
USSR; Krasnodar.

ORECTOSTOMINA Seiglie. 1965
Plate 119, figs. 10-17

Type species: Orectostomina camachoi Seiglie, 
1965; OD.
Orectostomina Seiglie, 1965 (*2847), p. 70. 
Spiroplectamminoides BrOnnimann and Beurlen, 1977 

1*3911, p. 86 (non SpiroplectamminoidesSkipp. 1969. 
nec Magniez. 19721: lype species: Spiroplectam
minoides camposi Bronnimann and Beurlen, 1977 
(*391); OD.

Paraibaella Bronnimann and Beurlen. I977|*392), p. 279 
(nom. subst. pro Spiroplectamminoides Bronnimann 
and Beurlen. 1977): type species: obj.: OD.
Test free, small, elongate, slightly com

pressed, early chambers planispirally coiled, 
later biserial; wall Finely agglutinated, sur
face smoothly finished; aperture areal, a trans
verse slit midway up the final chamber face, 
bordered above and below by a protruding 
lip. Holocene; Caribbean: off Los Testigos 
Islands; Atlantic: Campos Shelf, off Brazil at 
29 m to 45 m.

QUAS1SPIROPLECTAMMINA
Loeblich and Tappan, 1982

Plate 119, figs. 5-7
"type species: Spimplectammina nuda Lalicker, 
1935 (*1771), p. 4: OD.
Quasispiroplectammina Loeblich and Tappan. 1982 

1*1915), p. 60.



Test elongate, oval to nearly circular in 
section, enlarging gradually with growth, early 
planispiral coil of lesser breadth than the 
succeeding biserial portion; wall thin, solid, 
and noncanaliculate, of very finely aggluti
nated particles on an organic base, and when 
constructed largely of calcareous fragments 
the test readily disintegrates in HC1; aperture 
a low arch at the base of the last formed 
chamber. L. Cretaceous (Albian) to U. Creta
ceous (Cenomanian): cosmopolitan.

SPIROPLECTAMMINA Cushman, 1927
Plate 119. figs. 19 and 20

Type species: Textularia agglutinans d'Orbigny 
var. hiformis Parker and Jones, 1865 (*2351), 
p. 370; OD.
Spiroplectammina Cushman. 1927 (*742), p. 23.

Test free, elongate, narrow, ovoid in sec
tion, margins broadly rounded, large early 
planispiral coil of few chambers followed by 
biserially arranged chambers, the coil com
monly of greater breadth than the first few 
pairs of biserial chambers; wall agglutinated, 
solid and noncanaliculate; aperture a low arch 
at the inner margin of the final chamber. 
Carboniferous to Holocene: cosmopolitan.

SPIROPLECTELLA Earland, 1934
Plate 119, fig. 18

Type species: Spiroplectella cvlindroides Ear- 
land. 1934; OD(M).
Spiroplectella Earland. 1934 (*1041), p. 113.

Test small, elongate, early portion plani
spiral. later with biserial stage of breadth equal 
to that of early coil, finally uniserial, rectilin
ear, and circular in section, sutures slightly 
depressed; wall very finely arenaceous, color 
ferruginous brown; aperture simple, termi
nal, slightly produced on a short neck. 
Holocene; Scotia Sea, at 3,264 m.

Remarks: Regarded previously as a syno
nym of Ammobaculoides. this very tiny deli
cate deep water form is undoubtedly not closely 
related to the Cretaceous genus.

SPIROPLECTINELLA Kisel’man, 1972
Plate 120, figs. 1-16

Type species: Spiroplecta wrighiii Silvestri, 
1903 (*2930), p. 63; OD.

Spimplectinella Kisel'man. 19721*1695), p, 135. 
Spirorutilis Hofker. 1976 (*1525), p. 69; type species:

Textularia carinata d'Orbigny. 1846 1*2309), p. 247;
OD.
Test free, with early planispiral coil at least 

in the microspheric stage, followed by bise
rial adult stage that commonly increases rap
idly in breadth, is lozenge shaped in section 
and may have a marginal keel; wall aggluti
nated. noncanaliculate, interior fine grained 
with inner organic lining, outer part of wall 
more coarsely agglutinated; aperture a low 
arch at the base of the apertural face. Pal eocene 
to Holocene; cosmopolitan.

Remarks: Banner and Pereira (1981. *130, 
pi. 7, figs. 1-5) reported S. wrighiii (as Spiro
rutilis) to be noncanaliculate.

Subfamily VULVULININAE 
Said ova, 1981

Vulvulininae Said ova. 1981 (*2696), p. 20.
VuJvulininea Saidova, 1981 (*2696),p. 19 (supersubfamily).

Test broad and flattened; planispirally 
enrolled in early stage, later rectilinear; cham
bers very broad, low, and recurved; aperture 
terminal in the rectilinear part, a single slit or 
row of slits. ?U. Cretaceous (Campanian), 
Paleocene to Holocene.

AMMOSPIRATA Cushman, 1933
Plate 120, figs. 17 and 18

Type species: Pavonirui mexicana Cushman, 
1926 (*733), p. 22; OD.
Ammospimla Cushman, 1933 (*769), p. 32.

Test free, palmate, compressed; globular 
proloculus followed by small planispiral coil 
of a few narrow elongate chambers in a single 
whorl, then a short biserial stage of a few pair 
of very broad low chambers that curve back 
at the periphery to nearly surround the early 
whorl, adult test with well-developed series 
of as many as fourteen broad, low, and strongly 
arched uniserial chambers, sutures thickened 
and elevated; wall finely agglutinated, smoothly 
finished; aperture terminal, multiple in the 
adult, consisting of a row of small pores in 
an elongate narrow depression on the upper 
margin of the final chamber. U. Eocene?; 
Oligocene; Mexico; USA: Texas, Florida.



VULVULINA d’Orbigny. 1826
Plate 120, figs. 19-21

Type species: Vulvulina capreolus d’Orbigny. 
1826 =  Nautilus i Orthoceras) pennatula Batsch. 
1791 No. 13, pi. 4, figs. 13a-d.; SD
Cushman, 1928 1*747), p. 118.
Vulvulina d'Orbigny. 182ft (*2303), p. 264.
Schizophora Reuss, 1861 (*2584), p. 12; type species;

Schizophora neugeboreni Reuss. 1861; OD(Ml. 
Venilina Gumbel, 1870 (*1337), p. 648; type species: 

Venilina nummulina Gilmbel, 1870; SD Cushman, 
19281*747), p. 118.

Trigenerina Schubert, 1902 (*2811), p. 2ft; type species: 
obj.: SD (SM) Liebus. 19111*1844), p. 930. 

Bigenerina < Vulvulina) Yabe and Hanzawa. 1929 (*3410), 
p. I.S4 mum. transl., err. cil. prt> Vulvulina).
Test free, flaring or broad and elongate, 

lozenge shaped to rhomboidal in section, mar
gins sharply angled, early portion planispirally 
coiled at least in the microspheric genera
tion. later with very broad and low, biserially 
arranged chambers that are strongly curved 
backwards toward the proloculus, and in well- 
developed specimens may be uniserial in the 
final stage, sutures distinct; wall finely ag
glutinated, surface smoothly finished; aper
ture a broad low interiomarginal arch in the 
early stage, later becoming terminal, a nar
row elongate slit. ?U. Cretaceous (Campanian); 
Paleocene to Holocene; cosmopolitan.

Subfamily SPIROTEXTULARIINAE 
Saidova, 1975

Spiroicxiulariinae Loeblich and Tappan. 1982 (*1917), 
p. 27. nom. coit. pro subfamily Spirotextularinae. 

Spirotextularinae Saidova. 1975 (*2695), p. 119 Inom. 
imperf.l.
Early stage planispiral, at least in the early 

microspheric stage, later biserial, outer part 
of each chamber partially or completely sepa
rated from main chamber lumen by a vertical 
partition; wall agglutinated, noncanaliculate.
M. Eocene to Holocene.

Remarks: Although the subfamily and type 
genus were both originally defined as having 
an early coil in the microspheric generation, 
we consider the distinctive secondary parti
tions in the biserial chambers o f  the type 
species of Spirotextularia to be the defini
tive character. The Spirotextulariinae origi
nally was defined as a subfamily of the

Textulariidae (Saidova, 1975, *2695), but the 
type genus was later (Saidova, 1981, *26%) 
placed in the Spiroplectammininae. family 
Spiroplectamminidae.

SEPTIGERINA Keijzer, 1941
Plate 121. figs. 1-4

Type species: Septigerina dalmatica Keijzer, 
1941; OD.
Septigerina Keijzer, 1941 (*1666), p. 1006.

Test free, flattened, planispirally enrolled 
in the early stage, later biserial, each biserial 
chamber with a pillar in the outer part that 
extends from one face of the test to that 
opposite and is attached to the chamber floor 
and perpendicular to it although the pillar in 
the final pair of chambers may not reach the 
chamber floor; wall agglutinated; aperture 
an arch at the base of the final chamber face.
M. Eocene; Yugoslavia: Dalmatia.

SPIROTEXTULARIA Saidova, 1975
Plate 121. figs. 7-12

Type species: Textularia sagittula Defiance 
var.fistulosa Brady, 1884 (*344), p. 362; OD.
Spirotextularia Saidova. 1975 (*2695), p. 123. 
Spirotextularia Basov, 1974 (*156), p. 155 (name not 

available, 1CZN Art. 13 (a) (i), no description). 
Neoseptigerina Halicz and Reiss, 1979 (*1363), p. 313; 

type species: Textularia floridaiui Cushman. 1922 
(*721), p. 24; OD.

Fissotextularia Mikhalevich. 1981 (*2110), p. 38: type 
species: Textularia ftoridana Cushman. 1922, (*72l), 
p. 24; OD.
Test with planispiral coil of one whorl, 

chambers laterally produced, internally a sec
ondary septum cuts off the outer part of each 
chamber, leaving no connection from the dis
tal chamberlet to the main chamber lumen; 
wall agglutinated, commonly of calcareous 
fragments, noncanaliculate, surface smoothly 
to roughly finished; aperture interiomarginal, 
a low arch against the previous chamber. 
Holocene: Pacific; Atlantic; Caribbean: Gulf 
of Mexico; Red Sea.

Remarks; The internal structure and wall 
characters of Spirotextularia, and the synon
ymy of Ftssolextularia and Neoseptigerina were 
discussed by Loeblich and Tappan (1985, *1926, 
p. 185).
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Subfamily NOVALES1INAE Loeblich 
and Tappan, 1984

Novulesiinac Loeblich and Tappan. 1984 (*19181, p. 12-
Test planispirally enrolled in the early stage, 

later biserial: interior of chambers subdivided 
by radially arranged vertical partitions that 
project inward from the outer wall, but do not 
reach the median septum between the two 
series of chambers, secondary horizontal par
titions rarely may be present within a cham
ber; aperture interiomarginal. L. Cretaceous 
(U. Aptian to L. Albian).

Remarks: Differs from the Spiroplectam- 
mininae in having internal partitions within 
the chambers and differs from the Spirotextu- 
lariinae in having numerous partitions per 
chamber, in these being radially arranged rather 
than merely cutting off a short peripheral 
part of the biserial chambers, and in rarely 
having horizontal as well as vertical partitions.

NOVALESIA Magniez. 1974
Plate 121. figs. 13-13

Type species: Spiroplectamminoides pmductus 
Magniez, 1972 (*1978); OD.
Novalesia Magniez, 1974(*1979), p. l55(nom.subst. pro 

Spiroplectamminoides Magniez, 1972). 
Spiroplectamminoides Magniez. 1972 (*19781, p. 181 (non 

Spiroplectamminoides Skipp, 1969. nec Brttnnimann 
and Bcurlen. 1977); obj.; OD.
Test free, elongate, early stage planispiral, 

later biserial as in Spiroplectammina, nearly 
circular in section; wall finely agglutinated, 
interior of each chamber subdivided by about 
four thin radial vertical septula projecting in 
from the outer wall but not quite reaching the 
median septum separating the two series of 
chambers, less frequently a supplementary 
horizontal septulum may be present in later 
chambers; aperture a low interiomarginal slit.
L. Cretaceous (U. Aptian to L. Albian); Spain.

Subfamily MORULAEPLECTINAE 
Saidova, 1981

Morulaeplectinae Saidova. 1981 (*2696), p. 21. 
Morulaeplectinea Saidova, 1981 (*2696), p. 21 (super- 

subfamily).
Early stage streptospirally enrolled, later 

biserial; wall thin, of an agglutinated single 
layer of grains; aperture interiomarginal. 
Holocene.

MORULAEPLECTA Hoglund. 1947
Plate 121. figs. 5 and 6

Tvpe species: Moruiaeplecta bulbosa Hoglund, 
1947; OD.
Mondaeplecta Httglund, 1947 (*1487), p. 165.

Test streptospirally enrolled in the early 
stage so that the bulbous proloculus is com
pletely enclosed, later biserial; wall of pro
loculus proteinaceous, wall of remainder of 
test agglutinated; aperture an interiomarginal 
arch. Holocene; Sweden.

Family TEXTULARIOPSIDAE 
Loeblich and Tappan. 1982 

Texlulariopsidae Loeblich and Tappan. 1982 1*19151,
p. 61.
Tfest free, early stage biserial. or may have 

a single adventitious chamber resulting in 
a pseudotriserial base, later may be bise
rial. loosely biserial or uniserial. L. Jurassic 
(Pliensbachian) to U. Cretaceous (Maastrich- 
tian).

AAPTOTOICHUS Loeblich 
and Tappan. 1982 

Plate 122, figs. M
Type species: Bigenerina clavellata Loeblich 
and Thppan, 1946 (*1879), p. 245; OD.
Aaptoloichus Loeblich and Tappan. 1982 (*1915), p. 62.

Short biserial stage followed by longer 
uniserial portion of broad low chambers; wall 
of fine siliceous agglutinated particles, held 
in organic material, solid, noncanaliculate. 
insoluble in HC1: aperture terminal, small 
and rounded. L. Cretaceous (Valanginian) to 
U. Cretaceous (Cenomanian); Australia?; 
Caribbean: Trinidad; Germany; USA: Texas.

BIMONILINA Eicher, 1960 
Plate 122. figs. 5-8

Tvpe species: Bimonilina variana Eicher, 1960; 
OD.
Bimonilina Eicher, I9601*1079), p. 65.

Biserial, commonly somehat twisted and 
tendingtobecome loosely biserial butnotcom- 
pletely uniserial; wall finely agglutinated, in
soluble in acid: aperture terminal and slitlike 
and may have a projecting lip on one side.
L. Cretaceous (Albian) to U. Cretaceous (Ceno
manian); USA: Wyoming. Texas; Czechoslo
vakia.



HAIMASIELLA Loeblich 
andTappan, 1982 
Plate 122. figs. 14-17

Type species: Bigenerina wintoni Cushman 
and Alexander, 1930 (*803), p. 9; OD.
Haimastello Loeblich and Tappan. 1982 (*1915), p. 63.

Test with early biserial stage elongate and 
compressed, then abruptly becoming uniserial 
with subcyiindrical chambers; wall solid, 
noncanaliculate, of calcareous particles agglu
tinated in organic material, readily disinte
grating in HCI: aperture terminal, rounded. 
Cretaceous (Albian): USA: Oklahoma, Texas.

M1NYAICHME Loeblich 
and Tappan. 1982 
Plate 122, figs. 11-13

Type species: Siphotextularia subcretacea Tap- 
pan. 1943 (*3121), p. 486; OD.
Minyaichme Loeblich and Tappan, 1982 (*1915|, p. 66.

Test biserial, rarely with single adventi
tious third chamber at the base giving a 
pseudotriserial appearance, sides flattened, 
margins truncate to slightly rounded; wall 
solid, noncanaliculate. of agglutinated cal
careous particles, readily disintegrating in HCI: 
aperture large, ovate, areal, terminal to sub- 
terminal in position. Cretaceous (Albian to 
Cenomanian): USA: Texas; Atlantic Ocean 
cores, Blake Plateau Escarpment.

PLEC IlNELLA Marie, 1956
Plate 122, figs. 18-23

Type species: Plectinella virgulinoides Marie, 
1956; OD.
Plectinella Marie, 1956 (*2037), p. B240 
Arenovirgulina Said and Barakat, 1958 (*2690), p. 243; 

type species; Arenovirgulina aegyptiaca Said and Bara- 
fcat. 1958. p. 243; OD.
Test biserial, may be slightly twisted, cham

bers relatively high; wall solid, agglutinated, 
noncanaliculate; aperture subterminal, areal, 
slitlike, and may be slightly curved. M. Jurassic 
(Callovian) to U. Cretaceous (Maastrichtian); 
Egypt; France; Belgium; USSR: Belorussia; 
Australia; USA: Texas.

PLEUROSTOMELLOIDES Majzon. 1943
Plate 122, figs. 9 and 10

Type species: Pleurostomelloides andreasi 
Majzon, 1943; OD(M).
Pleurostomelloides Majzon. 1943 (*1982), p. 67. 157.

Test biserial, elongate, slender; early cham
bers reportedly with a small protuberance 
(possibly an adventitious chamber as occurs 
in other Textulariopsidae); wall agglutinated; 
aperture ovate, above the base of the apertural 
face. U. Cretaceous (Turanian to Maastrich
tian); Hungary.

Remarks] Differs from Bimonilina in not 
being loosely biserial or tending to become 
rectilinear and differs from Plectinella in the 
slender test, lower and dghtly appressed cham
bers. and broader apertural opening.

TEXTULARIOPSIS Banner and Pereira, 1981 
Plate 122, figs. 24-28

Type species: Textulariopsis portsdownensis 
Banner and Pereira, 1981; OD.
Textulariopsis Banner and Pereira. 1981 (*130), p. 98. 
Pseudolextilitut Botvinnik, 1980 (*313), p. 28 (name not 

available, ICZN Art. 13 (a) (i), no description). 
Verestshaginelk Botvinnik. 19831*314), p. 44; type species; 

Textularia indistincta Akimets. 1961 (*18), p. 77: OD. 
Test biserial throughout, but may have a 

single adventitious third chamber at the base, 
later may be flaring or elongate and parallel 
sided; wall agglutinated, commonly of cal
careous particles, solid, noncanaliculate; 
aperture a low arch or slit at the base of the 
apertural face. L. Jurassic (Pliensbachian) to 
U. Cretaceous (Maastrichtian): cosmopolitan.

Remarks: Verestshaginella was described 
as having a secreted calcareous microgranular 
monolamellar wall but is agglutinated, using 
calcareous particles and possibly with calcar
eous cement, as in the type species of Tex
tulariopsis and many other Textulariopsidae 
occurring in calcareous sediments. The agglu
tinated nature of T. indistincta is shown in the 
scanning electron micrographs given by Bot
vinnik (1983, *314, pi. 5, fig. 1), in which 
much of the test is comprised of agglutinated 
coccoliths. Thus it is a junior synonym of 
Textulariopsis.

Family PLECTOR ECUR VOI DID A E 
Loeblich and Tappan, 1964 

Pleciorecurvoididae Saidova, 1981 (*26961, p. 20, nom.
rransl. ex subfamily Plectorecurvoidinae. 

Pleclorecurvoidinac Loeblich and Tappan, 19641*1910), 
p. C258 (subfamily).
Test biserial, with biserial axis planispirally 

enrolled as in the calcareous Cassidulinidae. 
L  Cretaceous.
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PLECTORECURVOIDES Noth, 1952
Plate 123. figs. 1-10

Type species: Plectorecurvoides alternans 
Noth, 1952; OD.
Plectorecurvoides Noth, 19521*22721, p. 117. 
Globivalvulinella Bukalova, 19571*447), p. 185; type spe

cies: Globivalvulinella grossheimi Bukalova. 1957; OD. 
Test with chambers biserially arranged and 

biserial axis planispirally enrolled; wall agglu
tinated; aperture a low interiomarginal slit, 
extending from near the plane of coiling on 
the periphery for about one-half the distance 
to the umbilicus, those of successive cham
bers on alternate sides of the test. L. Creta
ceous (Albian); Austria; Czechoslovakia; 
USSR; E. Atlantic, off Africa.

Family PSEUDOBOLIVINIDAE 
Wiesner, 1931

Pseudobolivinidae Loeblich and Tappan, 1982 (*1917), 
p. 28, nom. transl. ex subfamily Pseudobolivininae. 

Pseudobolivininae Wiesner. 19311*3375), p. 98 (subfamily). 
Lacroixininae Saidova, 1981 (*2696), p. 21 Isubfamily). 
Lacroix ininea Saidova. 19811*2696), p. 21 (supetsubCamily).

Test biserial or loosely biserial with cune- 
ate chambers in later stage; wall thin, aggluti
nated; aperture oval to rounded, single or 
multiple, areal to terminal and may be pro
duced on a neck. Holocene.

LACROIXINA Saidova. 1981
Plate 123. figs. 19-24

Type species: Textularia cochleata Lacroix, 
1932 (*1763), p. 27: OD.
Lacroixina Saidova, 1981 (*2696), p. 21.

Test biserial or loosely biserial throughout 
in the megalospheric generation, microspheric 
test with two pairs of opposed chambers at 
the base enclosing the proloculus, one pair 
being in the same plane as the later biserial 
chambers, the other perpendicular to this 
plane; wall agglutinated, very thin, noncanal- 
iculate: aperture terminal, oval, produced on 
a neck. Holocene; Mediterranean; Sweden: 
Gullmar Fjord.

Remarks: The type and only species of this 
genus is poorly known, described from a sin
gle and probably juvenile specimen in the 
Mediterranean as biserial. with four pairs of 
chambers following the proloculus (with a

diameter of 18 pm . and regarded as megalo
spheric). One additional and somewhat larger 
specimen was later illustrated from the Swedish 
Gullmar Fjord (Hoglund, 1947, *1487, p. 184) 
as possibly microspheric. the proloculus of 
13 pm diameter being enclosed by two pairs 
of opposed chambers, one pair being in the 
same plane as the later biserial chambers, the 
other perpendicular to this plane, these early 
chambers followed by six pairs of biserial 
chambers. Possibly the biserial test merely 
has two adventitious chambers adjacent to 
the proloculus, as found in some Textulariop- 
sidae. The genus was proposed by Saidova, 
apparently on the basis of Hdglund's descrip
tion, as being streptospiral in the early stage. 
Whether the two known specimens represent 
the two generations of a single species, are 
conspecific or even congeneric, or are aberrant 
or juvenile specimens of Parvigenerina can
not be determined without study of addi
tional material.

PARVIGENERINA Vella. 1957 
Plate 123. figs. 13-16

Type species: Bifarina porrecta (Brady) var. 
arenacea Heron-Allen and Earland, 1922 
(*1473), p. 132; OD.
Parvigenerina Vella. 1957 (*3285), p. 18.

Test tiny, biserial in the early stage, later 
loosely biserial and finally uniserial and recti
linear; wall finely agglutinated, fragile and 
noncanaliculate: aperture terminal, produced 
on a distinct neck. Holocene. 20 m to 140 m; 
S. Pacific: Fiji; New Zealand. Cook Strait: E. 
of North Cape.

Remarks: Differs from Lacroixina in being 
nearly uniserial in the later stage and in hav
ing a distinctly biserial, tapered base, and 
differs from Pseudobolivina in the uniserial 
later stage and terminal aperture on a neck.

PSEUDOBOLIVINA Wiesner, 1931
Plate 123, figs. 17 anil 18

Type species: Pseudobolivina antarctica Wies
ner, 1931, nom. subst. pro Bolivina punctata 
d’Orbigny var. arenacea Heron-Alien and Ear- 
land, 1922 (*1473), p. 133 (non B. variabilis 
var. arenacea Heron-Alien and Earland. 1922.



nee B. textilarioides var. arenacea Heron-Alien 
and Ear land. 1922, nec B. inflata var. arenacea 
Heron-Allen and Earland, 1922, nec B. tortuosa 
inflata var. arenacea Heron-Allen and Earland, 
1922); OD(M).
Pseudobolivirta Wiesner, 1931 1*33751, p. 99.

Test liny, biserial, may be slightly twisted, 
tapered at the base, chambers increasing rap
idly in size as added, sutures slightly depressed; 
wall finely agglutinated, thin, delicate, nun- 
canaliculate; aperture a high interiomarginal 
arch extending up the final chamber face. 
Holocene; Antarctic.

Family NOURIIDAE Chapman and Parr, 1936 
Nouriidae Loeblich and Tappan, 1961 (*1902), p. 279.

nom, transl. ex subfamily Nouriinae.
Nouriinae Chapman and Parr, 1936 |*542|, p. 149 Isub- 

familyl.
Chambers in loose high spiral or biserial, 

strongly overhanging at sides; aperture termi
nal and ovate, may be produced on a neck. 
Cretaceous to Holocene.

ABDULLAEV1A Suleymanov, 1965
Plate 123. figs. 25 and 26

Type species: Abdullaevia tosbuiakensis Suley
manov. 1965; OD.
Abdullaevia Suleymanov. 1965 (*30951, p. 46.

Test fusiform, compressed, oval in section, 
chambers biserially arranged, high, and laterally 
strongly overlapping the earlier part of the 
lest, sutures slightly depressed; wall aggluti
nated; aperture terminal, rounded, produced 
on a thick elongate neck. U. Cretaceous (L. 
Turanian); USSR: Uzbek SSR, Kyzyl Kum.

NOURJA Heron-Alien and Earland. 1914
Plate 123. figs. 11 and 12

Type species: Nouria polvmorphinoides Heron- 
Alien and Earland, 1914; SD Cushman. 1927 
(*746), p. 189.
Nouria Heron-Alien and Earland. 1914 (*1471), p. 376.

Test free, elongate, oval in section, early 
stage with few elongate chambers in polymor
phine spiral, later biserial, strongly overlapping 
at the sides, sutures obscure to slightly 
depressed: wall thin, but coarsely agglutinated 
of large mineral grains, shell fragments and

sponge spicules; aperture terminal, rounded 
to ovate, and may have slight lip. ?Eocene, 
Holocene; cosmopolitan.

Superfamily PAVONITINACEA Loeblich 
and Tappan. 1961

Pavonitinacea Loeblich and Tappan. 19851*1926), p. 187, 
nom. corr. pro superfamily Pavonitinidea. 

Pavonitinidea Suidova. 1981 (*26%). p. 25. nom. transl. 
ex subfamily Pavonitininae.
Test large, early stage coiled, triserial or 

biserial, later may be reduced to biserial or 
uniserial, chambers broad and low: interior 
partially divided by numerous vertical septula 
or beams that project downward from the 
roof of the chambers and rarely may have a 
few connecting rafters; wall agglutinated, 
noncanaliculate; aperture a high arch at the 
base of the apertural face in the biserial stage, 
later may become terminal, single or multi
ple. U. Cretaceous (Senonian); L. Oligocene 
to Pliocene.

Family MAR1EITIDAE Loeblich 
and Tappan,1986

Marietidae Loeblich and Tappan, 1986 (*1929), p. 335.
Test triserial or may become uniserial in 

the later stage, triangular in section through
out, chamber interior partially subdivided by 
short thick beams, connecting rafters may be 
present adjacent to the outer wall; wall agglu
tinated, noncanaliculate: aperture terminal, 
cribrate. U. Cretaceous (Senonian).

Remarks: The family differs from other 
Pavonitinacea in the triserial early stage, in 
having numerous short exoskeletal partitions 
that subdivide the outer part of the cham
bers, and in having a terminal trematophore.

HENSONIA Marie. 1954
Plate 124, figs. 1-5

Type species: Hensonia iricarinata Marie, 1954; 
OD.
Hensonia Marie, 1954 (*2036), p. 121.

Test elongate, triserial, and triangular in 
section, with flattened to slightly excavated 
sides, internally a few oblique radial exoskel
etal beams project obliquely downward from 
the chamber roof toward the zigzag suture on



the center of the test sides and are oriented 
perpendicular to the outer wall, the intercalated 
shorter shallow beams and connecting rafters 
producing a fine subepidermal mesh: wall 
agglutinated: aperture terminal, multiple, on 
the upper surface of the final chamber. Upper 
Cretaceous (Senonian); France: Spain.

MARIEITA Loeblich and Tappan. 1964
Plate 124. figs, 6-9; plate 125. figs. 1-9 

Type species: Reichelina prismatica Marie, 
1954 (*2036), p. 122: OD.
Marietta Loeblich and Tappan, 1964 (*1910), p. C294 

Inom. subsl. pro Reichelina Marie. 19541.
Reicheiina Marie. 1954 (*2036), p. 122 (non Reichelina 

Erk, 19421; type species: ohj.; OD.
Test elongate, triangular in section through

out; broad and low chambers triserially 
arranged in the early stage, later uniserial, 
chambers partially subdivided by about eight 
to ten short thick radial beams projecting 
inward from each face of the test and aligned 
from chamber to chamber: wall agglutinated, 
thick; aperture cribrate, numerous rounded 
openings occupying a distinct trematophore. 
Upper Cretaceous (Santonian); France; Spain.

Remarks: The genus was originally erron
eously described as having a labyrinthic inte
rior and a subepidermal network. Short, thick 
vertical beams extend inward perpendicular 
to the outer wall, but as no horizontal con
necting rafters are present, Marieita does not 
have a true subepidermal network. The com
bination of numerous beams with the low 
chambers and closely spaced septa may give 
the appearance of a more complicated inte
rior however.

Family PAVONITINIDAE Loeblich 
and Tappan, 1961

Pavonitinidae Loeblich and Tappan, 19641*1910), p. C29I, 
nom. I ran si. e i  subfamily.
Test palmate or triangular in section, early 

stage coiled or biserial or possibly triserial, 
later reduced to biserial or uniserial, aperture 
basal to terminal, single to multiple. L. Oligo- 
cene to L. Pliocene.

Subfamily SPIROPSAMMIINAE Seiglie 
and Baker, 1984

Spiro psatnmiinae Seiglie and Baker. 1984 (*2851), p. 3%.

Test elongate, flattened, early stage plani- 
spirally enrolled, later may be uncoiled and 
uniserial, interior with elongate septula pro
jecting inward from the outer wall of the 
chambers, as in Pavonitina: aperture termi
nal. Oligocene to L. Pliocene.

SPIROPSAMMIA Seiglie and Baker, 1984 
Plate 126. figs. I-4

Type species: Cyclammina uhligi Schubert. 
1902 (*2811), p. 22; OD.
Spiropsammia Seiglie and Baker. 1984 (*2851), p. 396 

(also err cil. as Spirosammia. p. 394).
Test much compressed, with chambers in 

two to three planispirally enrolled and evo- 
lute whorls at least in the early stage, later 
may be uncoiled and rectilinear with a few 
equitant chambers; wall agglutinated: inte
rior subdivided by numerous elongate septula 
that project inward from the chamber roof 
and outer wall as in Pavonitina; aperture ter
minal. rounded, with a low bordering lip. 
Oligocene to L. Pliocene: Italy; Angola; 
Cameroon.

Subfamily PAVONITININAE Loeblich 
and Tappan, 1961

Pavonitininae Loeblich and Hippan, 1961 (*19021, p. 283. 
Pavonitminea Saidova, 1981 |*2696|,p. 26(supereubfamily). 
Phyllopsamiinae Saidova. 1981 (*2696), p. 22. 
Phyllopsamiinea Saidova. 1981 (*2696), p. 22 Isupersub- 

family).
Early stage triserial. biserial. or uniserial, 

later stage may be reduced to uniserial. L. 
Oligocene to Miocene.

PAVONITINA Schubert, 1914 
Plate 126, figs. 5-11: plate 127, figs. 1-3 

Type species: Pavonitina styriaca Schubert, 
1914; OD.
Pavonitina Schubert, 1914 (*2822), p. 143. 
Phyllopsammia Maiecki. 1954 (*2000), p. 503, 507, 511: 

type species: Phyllopsammia adanula Maiecki, 1954; 
OD.
Test of medium to large size, broad and 

flattened, spherical proloculus followed by 
biserial stage of up to eight pairs of broad and 
low chambers that curve back at the outer 
margins, the biserial stage being followed by 
broad low and centrally arched uniserial rec
tilinear chambers, interior of later biserial 
and uniserial chambers subdivided by sec



ondary septula that project obliquely down
ward from the chamber roof; wall finely 
agglutinated, thin and fragile, noncanaliculate; 
aperture interiomarginal in the biserial stage, 
single and terminal in the uniserial stage. L. 
Oligocene to M iocene; France; Poland; 
Austria: Yugoslavia; Africa: offshore Cabinda 
(Angola).

Remarks: Interpretations of early cham
ber arrangement in Pavonitina originally were 
based on the appearance in oblique transmit
ted light of specimens immersed in glycerine. 
The resultant erroneous interpretation of an 
early triserial stage (Loeblich and Tappan, 
1964, *1910; Seiglie and Baker, 1984, *2851) 
was corrected by Cimerman (1969, *603, p. 
I l l ) ,  who upheld Schubert's original descrip
tion of the early biseriality. A series of thin 
sections of the type species and other species 
(Loeblich and Ihppan. 1985. *1926, p. 187) 
also show only a biserial early stage.

PAVOPSAMMIA Seiglie and Baker. 1984
Plate 127. figs. 7-9

Type species: Pavopsammia flabellum Seiglie 
and Baker, 1984; OD.
Pavopsammia Seiglie and Baker. 1984 (*2851), p. 393.

Test elongate, palmate, flattened, proloculus 
followed by a few triserially arranged cham
bers, then biserial and finally uniserial, inte
rior subdivided by numerous elongate septula 
that project inward from the chamber roof 
and outer wall as in Pavonitina: wall finely 
agglutinated; aperture terminal, possibly mul
tiple. Oligocene; offshore from Cameroon, 
West Africa.

Remarks: Pavopsammia is recognized on 
the basis of the original description as being 
triserial in the early stage, although possibly 
the early stage may be biserial in spite of the 
triradiate section, as in Pavonitina. If the pres
ent genus should prove to be biserial in the 
early  stage, it would be a synonym of 
Pavonitina.

PSEUDOTRIPLAS1A Malecki, 1954
Plate 127, figs. 4-6

Type species: Pseudotriplasia elongate Mafec- 
ki, 1954; OD.
Pseudotriplasia Ma/ecki, 1954 (*2000), p. 499, 509.

Test free, elongate, triangular in section 
with concave sides and acutely angled mar
gins, apparently uniserial throughout; wall 
coarsely agglutinated, alveolar, with short thin 
septula projecting inward from the roof and 
outer wall of the chambers; aperture termi
nal, cribrate. Miocene; Poland.

Remarks: Misinterpretation of Pavonitina 
as triserial in the early stage led to placement 
of the present genus as a synonym (Loeblich 
and Tappan, 1964, *1910, p. C296). Restudy 
of Pavonitina has shown it to be biserial in the 
early stage, but examination of numerous top- 
otype specimens of Pseudotriplasia has shown 
none with a recognizable triserial or biserial 
early stage, all being wholly uniserial. The 
similarity in internal structure indicates a close 
relationship of these genera.

ZOTHECULIFIDA Loeblich 
and T appan,1957 
Plate 127. figs. 10-13

Type species: Textularia lirata Cushman and 
Jarvis. 1929 (*827>, p. 6: OD.
Zolhecutifida Loeblich and Tappan. 1957 (*1897), p. 224.

Test free, compressed, elongate or palmate, 
the numerous broad, low and biserially 
arranged chambers may be somewhat exca
vated adjacent to the sutures, leaving the lat
ter elevated, interior subdivided by vertical 
septula projecting downward from the cham
ber roof, that may be reflected externally as 
short ridges radiating downward from the 
sutures; wall finely agglutinated, smoothly 
finished; aperture a high narrow interiomar- 
ginal arch at the base of the final chamber. U. 
Oligocene to L. Miocene; Trinidad, West 
Indies.

Superfamily TROCHAMMINACEA 
Sch wager. 1877

Trochamminacea Loeblich and Tappan. 1982 (*1917), 
p. 27. nom. corr. pro superfamily Trochamminidea. 

Ttochamminidea Saidova, 19811*2696), p. 22, nom. transl. 
ex family Trochamminidea.

Trochammmini Mikhalevich, 1972 (*2103), p. 19 (tribe). 
Remaneicinidea Saidova. 1981 (*2696), p.23(nom. transl. 

ex subfamily I.
Test multilocular, chambers in low trocho- 

spiral coil, rarely tending to uncoil in the later



stage: wall agglutinated, noncanaliculate. U. 
Carboniferous to Holocene.

Family TROCHAMMINIDAE Schwager, 1877 
Trochamm in iliac Lister, in Lankesier, 1903 (*1791), p. 142, 

nom, con. pro family Dochanuninidea. 
Tfochamminidea Schwager, 1877 (*28301, p. 21. 
Trochammina Lankester. 1885 (*1790), p. 847. 
Trochamminida Haeckel. 1894 (*1355|, p. 185. 
Trochamminae Delage and Hetouard, 18961*926), p. 133. 
Artrochummidia Rhumhler. 1913 (*2621), p. 342 (err. 

emend I.
Test trochospirally coiled; wall agglutinated; 

aperture interiomarginal to areal, single or 
multiple, and may have supplementary umbil
ical openings. U. Carboniferous to Holocene.

Subfamily TROCHAMMININAE 
Schwager, 1877

Trochammininae Brady, 1884 (*344), p. 66, nom. transl.
ex family Trochamminklea.

Trochoporininuc Soliman. 1972 (*3019), p. 40. 
Tritaxinini Mikhalevich. 1972 (*2103), p. 25 (tribe; nom.

imperf.: recte tribe THtaxini)
Tritaxinae Loeblich and Tappan, 1982 (*1917), p. 27.

Test trochospiral or may tend to uncoil in 
later stage: wall agglutinated: aperture interio
marginal. U. Carboniferous to Holocene.

AMMOGLOBIGERINA Eimer 
and Fickert, 1899

Plate 128, Tigs. 9 and 10; plate 129. Tigs. 7-11 
Type species: Ammoglobigerina bulloides Ei
mer and Fickert, 1899 = Lituola nautiloidea 
Lamarck var. globigeriniformis Parker and 
Jones, 1865 (*2351), p. 407; OD(M).
A mmoglobigerina Eimer and Fickert. 1899 (*10881, p. 704. 
Haptophragmium iReussina) Grzybowski. 18951*1325), 

p. 311 (non Reussina Neviani. 18951: type species: obj.. 
OD (M).

Trochoporina Soliman. 19721*3019), p. 40: type species: 
Trochoporina pmeglobigeriniformis Soliman. 1972; OD. 

Globotrochamminopsis BrOnnimann and Whittaker, in 
Bronnimann and Zaninetti. 1984 (*412), p. 66: type spe
cies: Trochammina gtobulosa Cushman, 1920 (*7161, 
p. 77; OD.
Test free, trochospiral, with subglobular 

chambers increasing rapidly in size as added, 
few per whorl; wall thin, finely to moderately 
coarsely agglutinated: aperture an interiomar 
ginal slit on the umbilical side. U. Cretaceous 
(Tbronian to Coniacian); Holocene; cosmo
politan. deep water.

Remarks: Trochoporina was defined as hav
ing a perforate wall, but according to Bronni

mann, Zaninetti, and Whittaker (1983, *417, 
p. 215) similar perforations were not evident 
at the surface on the lectotype of Ammoglob
igerina globigeriniformis (Parker and Jones). 
They stated that only one extant syntype was 
present in the British Museum, and further 
information as to the perforate nature could 
not be obtained, hence regarded the species 
as a "nomen oblitum "(a misuse of this term, 
discussed below), The original description by 
Parker and Jones cited numerous occurrences 
for the species at many localitites in the N. 
and S. Atlantic, North Sea, Indian Ocean, 
Mediterranean, etc. The Parker and Jones 
collection of picked and identified faunal slides 
in the British Museum was filed in separate 
boxes with a written key. although individual 
specimens were not mounted separately. The 
lectotype of globigeriniformis was isolated 
from one of these slides and so labelled by us 
in 1953, with the permission of the British 
Museum authorities. Possibly the other spec
imens reported by Parker and Jones remain 
on the original faunal slides. As this species is 
widely reported in all the modem seas, there 
is no valid basis for regarding it as a "nomen 
oblitum." a term that formerly referred to 
names that had been forgotten in the litera
ture for more than 50 years, in force only 
between the dates of 6 November 1961 and 1 
January 1973, but not recognized in the cur
rent Code (see ICZN 1985 edition, Glossary, 
p. 260). The genus Ammoglobigerina was rec
ognized by Galloway (1933, *1205), and the 
species globigeriniformis has been widely and 
continuously reported for well over a cen
tury, including recognition as a distinct spe
cies by Soliman. although he regarded it as 
congeneric with Trochoporina praeglobigerin- 
iformis. Globotrochamminopsis apparently 
also was described for such species and is 
here regarded as synonymous with Am m o
globigerina.

ASAROTAMMINA Bronnimann, 1986 
Plate 136, figs. 1-4

Type species: Asarolammina asarotum Bron
nimann. 1986; OD.
Asarolammina BrOnnhnann. 1986 (*389), p. 89.

Test in a low trochospiral coil, large oval 
proloculus with spoutlike aperture followed



by about two whorls of rapidly enlarging cham
bers, ten to eleven chambers in the final whorl, 
sutures slightly depressed, strongly oblique 
on the spiral side, radial on the centrally 
depressed umbilical side; wall agglutinated, 
noncanaliculate. with organic inner layer, and 
thin agglutinated layer of calcareous grains; 
aperture a single high interiomarginal arch, 
midway between umbilicus and periphery, 
with smoothly finished border. Holocene; Bra
zilian Shelf. S. Atlantic, warm, shallow water.

INSCULPTARENULA Loeblich 
and Tappan,1985 
Plaic 128. figs. 11-13

Type species: Trochammirta texana Cushman 
and Waters, 1927 (*853), p. 85; OD.
Insculptarenula Loeblich and Tappan, 19851*1926), p. 193.

Test free, trochospiral, spiral side flattened 
to concave, umbilical side convex, periphery 
angular, commonly the peripheral margin of 
the chambers is slightly elevated on the spiral 
side, the elevated radially spiralling septa giv
ing the test a sculptured appearance; early 
chambers tiny, those of the later whorls enlarg
ing rapidly as added, about three whorls pres
ent, sutures arched and curved backwards at 
the periphery on the spiral side, radial on the 
umbilical side; wall thin and finely aggluti
nated. commonly with preserved organic lin
ing. exterior with roughened surface and sugary 
appearance and may include platey fragments 
that lie flat on the surface to form a pave
ment; aperture an elongate extraumbilical 
slit, beginning about halfway between the 
periphery and the umbilicus, and extending 
along the base of the apertural face nearly to 
the umbilicus. U. Cretaceous; USA: Texas, 
Arkansas.

Remarks: Insculptarenula differs from Tro- 
chammina in the more rapidly enlarging cham
bers, planoconvex rather than biconvex test, 
angular periphery, strongly recurved sutures 
on the spiral side, and elongate extraumbilical 
slit aperture.

PARATROCHAMMINA Bronnimann, 1979
Plate 128. figs. 5-8

Type species: Paratrochammina madeirae 
Brdnnimann, 1979; OD.
Paratrochammina Brfinnimann, 19791*387), p. 6.

Test free, chambers in a low trochospiral 
coil, periphery rounded; wall agglutinated, 
single layered, imperforate; aperture single, 
interiomarginal, umbilical-extraumbilical, ex
tending across the umbilicus over the mar
gins of the two adjacent chambers, apertures 
of previous chambers remaining open into 
the umbilicus. Holocene; N. Atlantic, off USA: 
N. Carolina: Gulf of Mexico: S. Atlantic. Cam
pos Shelf off Brazil; USA: off California; Gulf 
of California.

Remarks: Differs from Trochammirta in hav
ing an umbilical-extraumbilical aperture rather 
than a basal aperture midway between the 
umbilicus and periphery.

PATELLOVALVULINA Neagu. 1975 
Plate 129. figs. 15-19

Type species: Patellovalvulinapatruliusi Neagu. 
1975; OD.
Patellovalvulina Neagu. 19751*2236), p. 44.

Test free, convexo-concave, chambers in a 
low trochospiral coil, few per whorl, low and 
very broadly arcuate, strongly overlapping at 
the periphery, the final chamber occupying 
from one-fourth to one-half the umbilical side, 
interior simple and undivided, sutures curved 
and strongly oblique on both spiral and umbil
ical sides; wall finely agglutinated, solid; 
aperture interiomarginal, a low slit covered 
by a broad flap that may be lobate. L. Creta
ceous (U. Valangmian to L  Aptian); Romania: 
France.

Remarks; Although placed in the Valvuli- 
nidae originally, Patellovalvulina does not 
have the canaliculate wall of that family. It is 
here transferred to the Trochamminidae. 
although with question in view of the reported 
apertural flap.

PORTATROCHAMMINA R. J. Echols, 1971 
Plate 129, figs. 4-6

Type species: Portatrochammina ehaninae 
R. J. Echols, 1971; OD.
Portatrochammina R. J. Echols. 1971 1*1046), p. 145. 
Paratrochammina IPortatrochammina) Bronnimann, Zan- 

inetti, and Whittaker. 1983 (*417), p. 205 (incorrect 
nom. transl.. 1CZN An. 23 (c).(e)(i)).
Test free, trochospiral. with few gradually 

enlarging chambers per whorl. umbilicus cov
ered by a flap from each successive chamber,



that of the final chamber obscuring those of 
previous chambers; wall of proloculus pro
teinaceous without foreign particles, wall of 
later chambers agglutinated; aperture a low 
interiomarginal arch in the final septal face, 
continuing as a low slit around the entire free 
border of the umbilical flap. Holocene: 
Antarctic.

Remarks: Portatrochammina differs from 
Siphotroehammina Saunders in the umbili
cal flap of each successive chamber covering 
those of all previous chambers, rather than 
having the umbilical extensions of earlier cham
bers remaining visible around the umbilicus.

PSEUDADERCOTRYMA Saidova, 1981
Plate 129. figs. 12-14

Type species: Haplophragmium truncatulini- 
forme Chapman, 1895 1*526), p. 16; OD.
Pseudadercotryma Saidova. 19811*2696). p. 17.

Test planoconvex, with rounded periph
ery, chambers coiled, probably in a low tro- 
chospiral, but completely biinvolute with only 
the final whorl of about twelve chambers visi
ble on both sides, sutures slightly curved on 
the flattened side, radial around the depressed 
umbilicus on the convex side; wall finely agglu
tinated, with a few included coarser grains, 
yellowish-brown in color; aperture an interio
marginal arch on the convex side. Holocene: 
E. Arabian Sea, near the Laccadive Islands.

Remarks: Described from a single speci
men obtained by Chapman (1895. *526) in a 
mixture of dredge samples taken in deep water 
("not more than 1,238 fathoms”) near the 
Laccadive Islands, the species has not been 
reported since. We have been unable to find 
this species in samples from this area of the 
Indian Ocean. hence whether or not it is truly 
trocbospiral remains uncertain. The genus is 
tentatively recognized on the basis of the orig
inal description of the type species and is 
transferred from the Lituolidae (where it was 
placed originally) to the Trochamminidae.

TRITAXIS Schubert. 1921 
Plate 128, figs. 1-4

Type species: Rotalina fusca Williamson, 1858 
(*3379),p. 55;SDCushman. I928(*747),p. 17L 
Tritaxis Schubert, 1921 (*2823), p. 180.

Test planoconvex, trochospirally enrolled, 
with few whorls and only three chambers per 
whorl, cham bers crescentic and sutures 
strongly oblique on spiral side, sutures radial 
and final chamber occupying about one-half 
the face of the umbilical side, free living in 
the early stage, some adult specimens attached 
to the substrate by a spongy calcareous sub
stance or "puffermasse”: wall agglutinated, 
imperforate; aperture interiomarginal, about 
midway between the umbilicus and periph
ery. Holocene; England.

Remarks: The neotype from off the Isle of 
Skye. Scotland (BMNH, ZF 4209), designated 
for Tritaxis fusca (Williamson) by Brdnnimann 
and Whittaker (1984, *407, p. 293) changes 
the definition of this genus from being a sen
ior synonym of Trochamminella to being a 
representative of the Tbochammininae, and 
the subfamily Tritaxinae becomes synonymous 
with the Trochammininae.

TROCHAMMINA Parker and Jones, 1859 
Plate 129, figs. 20-23

Type species: Nautilus inflatus Montagu. 1808 
(*2169), p. 81; OD(M).
Rotalia /Th>chammina) Parker and Jones, 1859 (*2346), 

p. 347.
Trochammina Jones and Parker. I860 (*1618), p. 304 

Inom. transl.l.
Test free, trochospiral, chambers increas

ing gradually in size as added, sutures radial, 
periphery rounded; wall agglutinated, imper
forate, with inner and outer organic layers and 
smoothly finished surface; aperture an interio
marginal. umbilical-extraumbilica! arch with 
narrow bordering lip, those of earlier chambers 
completely covered by later chambers. Car
boniferous to Holocene; cosmopolitan.

Remarks: A neotype for Trochammina 
inflata (Montagu) was designated by Brdnni
mann and Whittaker (1984, *409, p. 312-313) 
as BMNH ZF 4267, from brackish water in 
Devon, England.

TROCHAMMINOPSIS Brdnnimann, 1976 
Plate 129, figs. 1-3

Type species: Trochammina pusilla Hoglund. 
1947 (*1487), p. 201, non Serpula pusilla 
Geinitz, 1848 (= Trochammina pusilla (Geinitz)



Jones, Parker, and Kirkby, 1869, *1623, p. 389), 
=  Trochammina quadriloba Hoglund, 1948 
(*1488), p. 46, nom. nov.; 0 0 .
Trochamminopsu Brdnnimann, 1976 (*386), p. 215.

Test free, trochospiral as in Trochammina; 
wall agglutinated, thin, imperforate; aperture 
interiomatginal and umbilical in position. 
Holocene: Sweden.

Remarks: Although Trochammina pusilla 
Hoglund, 1947 was a junior secondary homo
nym of Serpulapusilla Geinitz, 1848, the two 
were originally in different genera and are not 
now regarded as congeneric. Nevertheless, as 
the new name Trochammina quadriloba was 
proposed before 1961, the junior secondary 
homonym, T. pusilla, is permanently invalid 
(ICZN Art. 59 (b)).

Subfamily V1AL0V11NAE Suleyraanov, 1983 
Vialoviinae Suleymanov, 19831*3104), p. 33. 
Bykoviellinae Loeblich and Tappan. 1984 (*1918), p. 13.

Test with low trochospiral coil of rapidly 
enlarging chambers that tend to uncoil in the 
final stage; wall agglutinated: aperture interio- 
marginal to areal and terminal. U. Cretaceous 
(Turonian) to Miocene.

Remarks: Differs from the Trochammininae 
and Hochamminellinae in the tendency to 
uncoil in the later stage and in the terminal 
aperture.

ARENONIONELLA Marks, 1951 
Plate 130. figs. 1-3

Type species: Arenonionella voutei Marks, 
1951; OD.
Arenonionella Marks, 1951 (*2043), p. 377.

Test free, low trochospiral coil of broad 
and low chambers that increase rapidly in 
breadth to produce an auriculate outline, final 
chamber with projecting lobe in the umbili
cal region; wall agglutinated on a protein
aceous base, thin and readily distorted; 
aperture a low equatorial, interiomarginal arch 
extending from the periphery nearly to the 
umbilicus. Miocene (Vindobonian): Algeria.

BYKOVIELLA V. 1. Korchagin. 1964 
Plate 130, figs. 9-18

Type species: Bykoviella chinaria V. I. Korcha
gin, 1964 (as "chinarm"on p. 77); OD.

Bykoviella V. I. Korchagin. 19641*17181. p. 74.
Yuanaia Hao and Zeng, In Hao. Zeng. and Li. 1982 

1*1417), p. 54.125: type species: Yuanaia xinjiangensis 
Hao and Zeng, 1982; OD.
Test free, at first with low trochospiral coil, 

later with tendency to uncoil, chambers sub- 
globular. increasing rapidly in size as added, 
sutures radial, umbilicate; wall agglutinated, 
fine grained; aperture areal, near the periph
eral angle in enrolled specimens, and almost 
terminal in chambers that tend to uncoil, 
rounded, and may be slightly produced or 
bordered with a slight lip. U. Cretaceous 
(Tlironian); USSR: Tadzhik SSR: China.

VIALOVIA Suleymanov, 1966
Plate 130. figs. 4-8

Type species: Vialovia zerabulakensis Suley
manov. in Arapova and Suleymanov, 1966; 
OD.
Vialovia Suleymanov. in Arapova and Suleymanov, 1966 

(*57), p. 125 (eiT. cit. as Vialia. expl. fig. 6 on p. 123). 
Mendesia Petri, 1962 (*2388), p. 56 (non Mendesia de 

Joannis. 1902): type species: Mendesia minuia Petri. 
1962; OD.
Test with low trochospiral coil and cham

bers increasing rapidly in size, later chambers 
increasing rapidly in breadth to give an auric
ulate outline to the test, extending somewhat 
onto the umbilical side as in Nonionella. sutures 
depressed, periphery rounded; wall aggluti
nated; aperture a low interiomarginal arch. 
U. Cretaceous (L Turonian to Maastrichtiani; 
USSR: Kazakh SSR; Brazil.

Subfamily ROTALIAMMININAE 
Saidova, 1981

Rotaliammininae Loeblich and Tappan. 1982 (*1917), 
p. 27. nom. corr.

Rotaliammina Saidova, 1981 (*2696), p. 22 (subfamily; 
nom. imperf.).
Test free or attached, a low trochospiral 

coil; wall agglutinated, very thin, flexible, with 
fine-grained particles held in small amount of 
cement; aperture at the end of an umbilical 
lobe or chamber extension. Holocene.

ROTALIAMMINA Cushman, 1924 
Plate 130, figs. 19-25

Type species: Rotaliammina mavori Cushman, 
1924; OD.
Rotaliammina Cushman, 1924 (*725), p. 11.



Phlyxipholmcha Seiglie. 1964 (*2843), p. 500: type species: 
Poiysiphotrocka siphonala Seiglie, 1%4; OD.
Test trochospirally enrolled, attached by 

the umbilical side, and may be surrounded by 
a fine mud "puffermasse.” chambers numer
ous, increasing gradually in size throughout 
the approximately three whorls, sutures curv
ing back at the periphery, more oblique on 
spiral than umbilical side, chambers with umbil
ical extension on the umbilical side; wall agglu
tinated, thin, flexible; aperture interiomaiginal, 
umbilical, terminal on the produced end of 
the chambers and facing the umbilicus. 
Holocene; Pacific, Marshall Islands; Atlantic, 
Brazilian shelf; Caribbean, off Venezuela; St. 
Croix.

SIPHOTROCHAMMINA Saunders, 1957
Plate 131. figs. 1-3

Type species: Siphotrochammina lobata Saun
ders, 1957; OD.
Siphatnchammina Saunders. 19571*2735), p. 9.

Test free, low trochospiral, chambers ovale, 
increasing gradually in size as added, sutures 
gently curved, periphery rounded; wall light 
brown in color, finely and sparsely aggluti
nated on a proteinaceous base, the early whorl 
darker brown and with very little agglutinated 
material; aperture interiomarginal. at the end 
of a siphonlike lobe projecting from the umbil
ical margin of the chamber and directed for
ward, and as the succeeding chamber overlaps 
the former aperture it remains as an inter- 
cameral foramen, opening into the umbilical 
lobe of the later chamber. Holocene; Carib
bean. W. coast of Trinidad.

TIPHOTROCHA Saunders, 1957 
Plate 131. figs. 4-8

Type species: Trochammina comprimala Cush
man and Brdnnimann, 1948 (*815), p. 41; OD.
Tiphotrocha Saunders. 1957 (*2735), p. II.

Test free, trochospiral, flattened, cham
bers increasing rapidly in size as added, sutures 
strongly oblique on spiral side and may be 
depressed, resulting in a lobulate outline, only 
four to five chambers visible on umbilical 
side, the final one occupying much of the 
umbilical surface and appearing T-shaped

because of its pronounced umbilical lobe; 
wall finely agglutinated, thin and fragile, brown 
in color, darker in the early whorl, surface 
smoothly finished; aperture at the end of the 
umbilical chamber lobe and directed either 
into the umbilicus or backward toward the 
earlier chambers, may be partially covered 
by a shelflike lip. Holocene; Caribbean. E. 
coast of Trinidad.

Subfamily TROCH AM M IN ELLIN AE 
Brdnnimann, Zaninetti, and Whittaker, 1983 
Troctuunminellinae Brdnnimann. Zaninetti. and Whittaker.

1983 (*417), p. 205.
Chambers in a low trochospiral coil, free 

living, at least in the early stage but later may 
become attached and surrounded by a low 
spreading area of agglutinated material or 
“puffermasse"; aperture ovate to slitlike, areal, 
on the umbilical side. Holocene.

Remarks: The original definition as “aper
ture areal, single or double." was emended 
(Loeblich and Tappan, 1985, *1926, p. 195) to 
include reference to the occasional attach
ment and development of a surrounding 
“puffermasse.” and restricted to those with 
single primary apertural opening. The sup
posed secondary areal opening of Ammoglob- 
igerinoides cannot be demonstrated in the 
holotype, and the genus therefore was sup
pressed as a synonym of Pseudotrochammina 
(Loeblich and Tappan, 1985, *1926, p. 195). 
No other member of the subfamily has a sec
ondary areal opening.

ATLANTIELLA Saidova, 1981
Plate 131. figs. 9-12

Type species: Trochamminella atlantica F L. 
Parker, 1952 (*2339), p. 409; OD.
Attanriella Saidova. 1981 (*2496), p. 23.

Test small, a low trochoid spire of about 
five subglobular chambers per whorl, sutures 
radial to slightly curved; wall agglutinated, 
thin, surface rough; aperture areal, a curved 
extraumbilical slit bordered by a distinct lip. 
Holocene; Atlantic, off Canada.

Remarks: Regarded as a synonym of Pseudo
trochammina by Bronnimann et al., (1983, 
*417), Atlantiella was reinstated (Loeblich



and Tappan, 1985, *1926, p. 195) as differing 
in the extraumbilical aperture, rather than 
having an aperture symmetrically placed above 
the umbilicus.

PSEUDOTROCHAMMINA Frerichs, 1969 
Plate 132. figs. 1-11

Type species: Pseudotrochammina triloba Fre
richs. 1969; OD.
Pseudotrochammina Frerichs. 1969 (*11811, p. 1. 
Ammoglohtgerinoides Frerichs. 1969 (*11811, p. 1; type

species: Ammoglohigerinoides dehiscens Frerichs.
1%9; OD.
Test small, from 0.3 mm to 1.0 mm in 

diameter, with few subglobular chambers 
increasing rapidly in size, commonly only three 
and a half to four per whorl. sutures depressed: 
wall very finely agglutinated and smoothly 
finished or may include some larger parti
cles; aperture areal, a slit facing the umbili
cus and bordered by a slight lip. Holocene; 
Gulf of Mexico; North Sea: Skagerak: Antarc
tic: Scotia Sea.

Remarks: A mmoglobigerinoides was orig
inally described as having a slitlike areal 
aperture and a secondary areal opening on 
the opposite side above the suture with the 
penultimate chamber, but the secondary open
ing is not evident on the holotype (Loeblich and 
Tappan, 1985, *1926, p. 195), hence it is was 
placed in synonymy of Pseudotrochammim.

TROCHAMMINELLA Cushman, 1943
Plate 131. figs. 13-17

Type species: Trochamminella siphonifera 
Cushman, 1943; OD.
Trochamminella Cushman, 19431*790), p. 95.

Test free in the early stage, later may be 
attached by a spreading calcareous “puffer- 
masse,” that may be pierced by radial tunnels 
that open terminally, planoconvex, chambers 
in a low trochospiral coil, few per whorl, 
appearing crescentic on the spiral side, and 
with final chamber occupying more than one- 
half the umbilical side; wall finely aggluti
nated, imperforate; aperture areal, oval, near 
the base of the final chamber face. Holocene; 
Atlantic, off Puerto Rico: Ireland.

Remarks: Trochamminella is characterized 
by the low planoconvex test, semilunate cham

bers as viewed from the spiral side, and areal 
aperture. Previously regarded as a synonym 
of Tritaxis (Loeblichand Tappan, 1964,*1910), 
the neotype designated for Tritaxis fusca by 
Bronnimann and Whittaker (1984, *407, p. 
293) differs from Trochamminella in umbili
cal and apertural features, so that both are 
now recognized as distinct genera assigned to 
different subfamilies.

Subfamily JADAMMININAE Saidova, 1981
Jadanunininae Saidova, 1081 (*2696), p. 22.

Test in a low trochospiral coil; wall thin 
and agglutinated, single layered; aperture equa
torial, an ovate, V-shaped, or slitlike areal 
opening or openings, and may also have an 
interiomarginal opening. M. to U. Eocene; 
Holocene.

Remarks: Differs from the Trochamminel- 
linae in the equatorially placed and symmet
rical aperture or apertures, whereas the 
Trochamminellinae have an aperture on the 
umbilical side of the test. Differs from the 
Arenoparrellinae in having a symmetrical and 
equatorial basal or areal primary aperture.

ENTZIA Daday. 1883 
Plate 133. figs. 1-3

Type species: Entzia tetrastomella Daday. 1883: 
OD(M).
Entzia Daday. 1883 l*870|, p. 209 (non Entzia Lebour. 

1922).
Test in low trochospiral coil, sutures radial, 

whorl increasing rapidly in height; wall thin, 
largely proteinaceous, with very little aggluti
nated material; aperture areal, with two pairs 
of openings in the lower half of the apertural 
face, slightly produced. Holocene; Romania, 
salt pools.

JADAMMINA Bartenstein and Brand, 1938
Plate 133. figs. 4-13

Type species: Jadammim polystoma Barten
stein and Brand, 1938= Trochammim inflata 
(Montagu) var. macrescens Brady, 1870 (*328), 
p. 290; OD.
Jadammina Bartenstein and Brand, 1938 (*152), p. 38. 
flora wnaShmal’gausen, 19501*2905), p.869; type species: 

Bamrina zem ovi Shmal'gausen, 1950; OD. 
Trochamminisca Shchedrina, 1955 |*2W8|, p. 7; type
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species: Trochammmisca cvclostoma Shchedrina. 1955;
OD(M).
Test free, a flattened trocbospiral that tends 

to be nearly planispira) in the adult, cham
bers increasing gradually in size as added, 
sutures radial to slightly curved, periphery 
rounded; wall finely and sparsely agglutinated 
on a proteinaceous base, imperforate; pri
mary aperture a low interiomarginal equato
rial slit, with one or more supplementary areal 
openings in the lower portion of the apertural 
face, each bordered by projecting lip. M. to 
U. Eocene; Arctic Canada. Holocene; Ger
many; USSR: While Sea, Kazakh SSR; North 
America.

Remarks: The lectotype designated by 
Bronnimann and Whittaker (1984, *408, p. 
307) for Jbochammina inflata var. macrescens 
Brady, 1870, BMNH. ZF-4212. is stated to be 
conspecific with Jadammina polystoma Bar- 
tenstein and Brand, 1938, hence the latter 
name is a junior synonym.

SEPETIBAELLA Bronnimann 
and Dias-Brito, 1982

Plate 134, figs. 1-4
Type species: Sepetibaella sepelibaensis Brdn- 
nimann and Dias-Brito, 1982: OD.
Sepetibaella Bronnimann and Dias-Brito. 1982 (*399),

p. 1.1.
Test free, in a low trochospiral coil, whorl 

later increasing more rapidly in height to result 
in an auriculate test, chambers numerous, 
low and broad, sutures radial, periphery 
rounded: wall agglutinated, single layered, 
imperforate; aperture areal, symmetrically 
placed near the dorsal angle, an ovate to 
arched or bifid slit. Holocene; S. Atlantic. 
Brazilian Shelf.

Subfamily ARENOPARRELLINAE 
Saidova. 1981

Arenoparrellinae Bronnimann. Zaninelti. and Whittaker.
1983 1*417), p. 205. nom. corn pro subfamily Areno-
parrcUininae.

Arenopanellininae Saidova. I9NI (*2696), p. 22 (nom.
imperf.).
As in the Polystomammininae but lacking 

umbilical supplementary openings and may 
have an interiomarginal slit or multiple areal 
pores in addition to the oblique slitlike aperture. 
Holocene.

ARENOPARRELLA Andersen. 1951
Plate 134. figs. 5-10

Type species: Thochammina inflata (Montagu) 
var. mexicana Komfeld, 1931 (*1721), p. 86; 
OD.
Arenoparretla Andersen. 1951 (*311, p. 31: also see Ander

sen. 1951 (*32), p. 96.
Test free, in a low trochospiral coil, cham

bers increasing gradually in size, sutures radial, 
periphery rounded: wall of proloculus entirely 
proteinaceous, without foreign particles, 
remainder of wall finely agglutinated on a 
proteinaceous base, surface smooth and pol
ished; primary aperture a straight to curved 
slit beginning at or near the base of the apertural 
face, slightly to the spiral side of the equato
rial position and directed upward at an angle 
to the plane of coiling, across the median 
plane in a gentle curve or with a distinct angle 
to end near the center of the face, aperture 
surrounded by a thin and delicate lip that 
may extend across the base so that the aperture 
becomes areal rather than interiomarginal, 
supplementary openings present at the apex 
of the final chamber. Holocene: USA: Louisi
ana, Texas; W. Atlantic, E. and W. coasts of 
Trinidad.

TROCHAMMINULA Shchedrina. 1955 
Plate 134, figs. 11-13

Type species: Trochamminula fissuraperta 
Shchedrina, 1955 (= Trochammina fissuraperta 
Shchedrina, 1953 (*2887), p. 15, nom. nud.): 
OD.
Trochamminula Shchedrina. 1955 (*2888), p. 5.

Test free, low trochospiral, with numerous 
chambers increasing gradually in size, sutures 
radial, periphery rounded; wall agglutinated; 
primary apertural interiomaiginal, extending 
from near the periphery almost to the umbili
cus on the umbilical side, with supplemen
tary opening consisting of a short slit that 
extends obliquely up the apertural face toward 
the umbilical side, at an angle to the plane 
of coiling. Holocene, shallow depths, down 
to 50 m; Arctic: Okhotsk Sea, Barents Sea, 
Bering Sea.

Remarks: Trochamminula differs from 
Arenoparretla in having an interiomarginal 
primary aperture and short oblique supple
mentary slit and in lacking numerous areal



supplementary openings near the peripheral 
angle. Fossil species with broad looplike 
aperture referred to this genus appear not to 
be congeneric.

Subfamily POLYSTOMAMMIN1NAE
Bronnimann and Beurlen, 1977

Polystomammininae Brbnnimann and Beurlen. I977(*391),
p. 81
Test free or attached, low trochospiral coil; 

wall agglutinated, im perforate; primary 
aperture a curved or angled elongate slit, 
interiomarginal or extending obliquely up the 
chamber face toward the ventral side, with a 
supplementary umbilical sutural opening in 
each chamber. Holocene.

DEUIER AMMINA Bronnimann. 1976
Plate 135. figs. 1-5; plate 136, figs. 11-13 

Type species: Trochammina glabra Heron- 
Alien and Earland, 1932 (*1480), p. 344; OD. 
Deutemmmina Bronnimann. 1976 (*3861, p. 216. 
Deutemmmina (Centrodeutemmminal Bronnimann and 

Whittaker, I9R3|*405), p.353: type species: Deutemm
mina (Centrodeutemmminal duhlinensb Bronnimann 
and Whittaker. 1983; OD.
Test free, trochospiral, planoconvex, numer

ous chambers increasing gradually in size as 
added, sutures radial, periphery rounded; wall 
thin, agglutinated, single layered, imperfo
rate; prim ary aperture  interiom arginal, 
umbilical-extraumbilical, with secondary 
aperture at the inner tip of the final chamber 
opening into the umbilicus, those of previous 
chambers remaining open in the umbilical 
region as new chambers are added over the 
primary apertures. Holocene, at 15 m to 121 
m; N. Atlantic, off Ireland; S. Atlantic, Argen
tina. Tierra del Fuego, S. of Cape Horn.

LEPIDODEUTER AMMINA
Bronnimann and Whittaker. 1983 

Plate 135. figs. 10-14
Type species: Rotalina ochracea Williamson, 
1858 (*3379), p. 55; OD.
Deutemmmina tLepidodeutemmmina) Bronnimann and 

Whittaker. 1983 (*404), p. 236.
Test attached, tiny, 0.2 mm to 0.25 mm in 

diameter, two to three rapidly enlarging whorls 
forming a very low trochospiral, chambers 
numerous, narrow, septa strongly arched.

extending back at the periphery, with open 
umbilicus expanding radially at the sutures to 
appear stellate in outline: wall finely aggluti
nated, single layered, thin, and imperforate, 
chamber walls collapsing on the umbilical 
side; primary aperture interiomarginal and 
extraumbilical with secondary opening directed 
slightly backwards at the umbilical tip of the 
final chamber, those of earlier chambers 
remaining open into the umbilical cavity. 
Holocene; N. Atlantic, in shallow water.

Remarks: Originally described as a subge
nus of Deutemmmina, I^epidodeutemmmina 
is here elevated to generic status.

POLYSTOMAMMINA Seiglie. 1965
Plate 135. figs. 6-9: plate 136. figs. 5-8 

Type species: Trochammina nitida Brady, 1884 
(*344), p. 339; OD.
Potystomammtna Seiglie, 1965 (*2845), p. 53. 
Arcoparmlla Mikhalevich, 1971 (*2102), p. 64: type species: 

Arcoparrella planulata Mikhalevich. 1971; OD.
Test free, numerous chambers in low trocho

spiral coil, increasing rapidly in size as added, 
sutures straight to gently curved, periphery 
rounded, peripheral outline slightly lobulate; 
wall agglutinated, thin and fragile, single 
layered, imperforate; primary aperture a curved 
or angled slit, beginning at the base of the 
apertural face in an equatorial position, and 
curving obliquely upward onto the umbilical 
side of the chamber, an arched supplemen
tary opening present at the umbilical tip of 
each chamber or at the proximal side of the 
umbilical chamber extension so that it opens 
posteriorly rather than directly into the umbil
icus, supplementary openings of previous 
chambers remaining open as sutural relict 
supplementary apertures. Holocene, from 30 
m to 160 m; N. and S. Atlantic; Indian Ocean; 
S. Pacific.

Family REMANE1C1DAE Loeblich 
and Thppan,1964

Remaneicidae Brdnnimann. Zaninclti, and Whittaker.
1983 (*417), p. 204. nom. corr. pro Rcmaneiclnidac. 

Remaneicinidae Saidova, 1981 (*2696), p. 23. nom. transl. 
ex subfamily.
Test interior partially subdivided by sec

ondary septula or infolding of the umbilical 
wall. Holocene.



Subfamily ASTEROTROCHAMMININAE 
Bronnimann, Zaninetti. 

and Whittaker, 1983
Asterotrochsunmininae Brdnnimann et al., 1983 (*417), 

p. 205.
Low trochospiraJ test, interior partially 

subdivided by infoldings of the umbilical wall 
transverse to the septa, no secondary septa; 
wall finely agglutinated; primary aperture 
interiomarginal. secondary aperture at umbil
ical end of chamber lobe. Holocene.

ASTEROPARATROCHAMMINA
Bronnimann and Zaninetti, 1984 

Plate 136, figs. 9 and 10
Type species: Asteroparatrochammina towei 
Bronnimann and Zaninetti, 1984; OD.
Asteropamtwchammina Bronnimann and Zaninetti, 1984 

(•412), p. 92.
Test small, up to 0.23 mm in diameter, in a 

very low trochospiral coil of two to three 
whorls, chambers enlarging rapidly as added, 
sutures curved on the convex spiral side, nearly 
radial on the concave umbilical side, with a 
single deep invagination about midway between 
the umbilicus and periphery producing a lobe 
at either side; wall agglutinated, single layered, 
imperforate, well cemented; aperture single, 
interiomarginal, beneath the umbilical lobe 
of the final chamber, those of earlier cham
bers remaining open into the umbilicus. 
Holocene; Brazil; Sepetiba Bay.

Remarks: Neither the spiral side nor an 
edge view has been illustrated for any repre
sentative of this genus, including the type 
species, which is known only from umbilical 
views of various specimens.

ASTEROTROCHAMM1NA Bermudez 
and Seiglie, 1963 
Plate 136. figs. 14-16

Type species: Asterotrochammina delicatula 
Bermudez and Seiglie, in Bermudez and Rivero. 
1963(*211); OD.
Asterotrochammina BermGdez and Seiglie. in Bermudez 

and Rivero. 1963 1*2111, p. 323.
Low trochospiral test that may be attached 

by a “puffermasse,” chambers numerous, inte
rior partially subdivided by infoldings of the 
umbilical wall that are oriented transverse to

the septa, no secondary septa; wall finely 
agglutinated; primary aperture interiomarginal 
and extraumbilical, secondary opening at the 
inner end of an umbilical lobe extending from 
the main chamber cavity, secondary open
ings of previous chambers may remain visible 
around the open umbilicus. Holocene: S. 
Atlantic, off Brazil; N. Atlantic, off Puerto 
Rico; Gulf of Mexico, off Venezuela.

Subfamily REMANEICLNAE Loeblich 
and Tappan. 1964

Remaneicinae Loeblich and Tappan. 1964(*1910), p. C266.
Test attached, trochospirally coiled, cham

ber interior partially subdivided by second
ary septula and with infoldings from the 
umbilical surface of the test; wall aggluti
nated, thin, imperforate, flexible. Holocene.

BRUNEICA Bronnimann, Keij, 
and Zaninetti. 1983

Plate 137. figs. 1-8
Type species: Bruneica clypea Bronnimann 
et al.. 1983; OD.
Bruneica Brttnnimann. Keij. and Zaninetti. 1983 (*400),

p. 36.
Test small, from 0.3 mm to 0.8 mm in 

diameter, forming a low trochospiral coil of 
five to seven narrow chambers per whorl, 
sutures very strongly curved backward at the 
periphery on the spiral side, the strong over
lap resulting in semilunate appearing cham
bers around the open umbilicus on the opposite 
side, final chamber with a median umbilically 
directed projection that results in a superfi
cial resemblance to the hyaline calcareous 
Neoconorbina. after the first one to one and a 
half whorls the chambers are partially sub
divided by septula resulting from radial infold
ings of the inner organic layer of the spiral 
septum that become more numerous in later 
chambers; wall imperforate, with inner organic 
layer and outer finely agglutinated layer, septa 
and septula with little or no foreign particles 
covering the organic layer; aperture interio
marginal, at the end of the umbilical projec
tion of the final chamber. Holocene, shallow 
brackish water; NW Borneo.

Remarks: Bruneica is herein transferred to 
the Remaneicinae. as it appears to be quite



distinct from the much larger, spicule-producing 
Zaninettia (= Carterina | to which it was orig
inally compared.

REMANEICA Rhumbler, 1938 
Plate 1.17, figs. 9-11

Type species: Remaneica helgolandica Rhum
bler. 1938: OD.
Remaneica Rhumbler. 1938 (*2624), p. 194. 
Tnochammina iRemaneica) Hftglund, 1947 (*1487), p. 212 

loom, iransl.l.
Test with numerous chambers in a low 

trochospiral coil and may be surrounded by 
an attachment zone or “puffermasse"; wall 
brownish, finely agglutinated on proteinaceous 
base, thin, imperforate and flexible, primary 
septa single layered, secondary septula dou
ble walled as they result from invagination of 
the outer wall; primary aperture a small 
rounded interiomarginal extraumbilical open
ing, a smaller secondary umbilical opening 
occurs beneath a lobe extending into the umbil
ical area from the main chamber cavity. 
Holocene: Germany; Denmark; Atlantic, off 
Puerto Rico; USA: off New Hampshire.

Remarks: Reports of this genus, without fig
ure or description (Antonova, 1975, *49), from 
the M. Jurassic (Bajocian) of the W. Caucasus, 
USSR, probably refer to an unrelated form.

SEPTOTROCHAMMINA S. Y. Zheng, 1979 
Plate 138, figs. 1-8

Type species: Septotrochammina plicata (Ter
quem) of S. Y. Zheng, 1979. non Patellina 
plicata Terquem, 1876 = Remaneica gonzalezi 
Seiglie, 1964 (*2843), p. 500 (1CZN petition 
pending): OD.
SepioimchamminaS. Y. Zheng, 1979(*3449),p. 118,203. 
Remaneicelta Bronnimann, Zaninetli. and Whittaker. 

I983(*417), p. 208,208; type species; Remaneica gon
zalezi Seiglie, 1964. obj.. OD.
Test free or attached, depressed trochospiral, 

chambers numerous, umbilicus open, numer
ous radial secondary septa of four to five 
orders produced by invaginations from the 
peripheral wall; wall thin, flexible, protein
aceous, incorporating a very small amount of 
agglutinated silt; aperture interiomarginal, at 
the umbilical tip of the final chamber. Holo
cene: E. Atlantic, off France; W. Atlantic, off

Brazil; Caribbean, off Venezuela; Pacific, off 
China: Xisha Islands.

Remarks: When Septotrochammina was 
described in 1979. the type species was iden
tified as Remaneica plicata (Terquem). How
ever. the neotype selected for R. plicata (Levy 
et al„ 1975. *1838, p. 171) is not conspecific 
with the form illustrated by Zheng. Instead, 
Septotrochammina plicata of Zheng is con- 
specific with Remaneica gonzalezi Seiglie,
1964. In case of an unintentionally misidentified 
type species, a decision must be made by the 
International Commission of Zoological Nom
enclature, hence a proposal has been submitted 
to designate as the type of Septotrochammina 
the nominal species, R. gonzalezi, which was 
misidentified in the original type designation. 
This species also was selected as the type 
species for Remaneicelta, whose definition 
strongly resembles that of the earlier Septo
trochammina. Zheng's article was not cited by 
Bronnimann and Maisonneuve (1980, *401) nor 
by Brdnnimann et al. (1983, *417) in revisions 
of Remaneica and of the Ttochamminacea.

Superfamily VERNEUILINACEA 
Cushman, 1911

Vemeuilinacea Loeblich and Tappan. 19821*1917), p. 28, 
nom. transl. ex subfamily Vemeuilininae.
Test multilocular, early stage trochospiral, 

triserial, or biserial, later may be uniserial; 
wall agglutinated, noncanaliculate. U. Car
boniferous, Pennsylvanian to Holocene.

Family CONOTROCHAMMINIDAE 
Saidova, 1981

Conotrochamminidae Saidova, 1981|*2696). p. 23. 
Conotrochammininae Saidova, 19811*2696), p. 23 (sub

family).
Test with high trochospiral coil; wall agglu

tinated; aperture areal. L. to U. Paleocene.

CONOTROCHAMMINA Finlay, 1940
Plate 139. figs. 4-6

Type species: Conotrochammina whangaia 
Finlay, 1940: OD.
Conotrochammina Finlay. 19401*1129), p. 448.

Test with high trochospiral coil of about 
two to three volutions, about six chambers 
per whorl, sutures flush and somewhat obscure,



umbilicus wide and depressed, outline non- 
lobulate; wall coarsely agglutinated, of clear 
coarse grains held in very little cement; aperture 
a small circular areal opening about one-third 
the distance from the base of the chamber. 
Paleocene; New Zealand.

Remarks: Bronnimann et al. (1983, *417, 
p. 206) stated that the areal aperture described 
in C. whangaia was not apparent on para types 
or topotypes of that species and suggested 
that the aperture was interiomaiginal. They 
regarded the species and hence the present 
genus as a “nomen dubium.’' Although the 
coarsely agglutinated wall may obscure the 
aperture of some specimens, the aperture 
appears truly areal, and together with the 
elevated spire suggests a closer relationship 
to the Verneuilinacea than to either the 
Trochamminacea or to the Ammodiscidae 
where originally placed.

Family PROLIXOPLECTIDAE Loeblich 
and Tappan, 1985

Prolixoplectidae Loeblich and Tappan, 1985 1*19261, 
p. 197.
Test elongate, early stage trochospiral, later 

may have reduced number of chambers per 
whorl and become triserial, biserial, or uni- 
serial; wall agglutinated, noncanaliculate; 
aperture interiomaiginal and extraumbilical, 
to areal and terminal. M. Jurassic to Holocene.

Remarks: Taxa previously placed in the 
Dorothiidae or Eggerellidae but that have 
solid rather than canaliculate walls are now 
included in the Prolixoplectidae. Because the 
canaliculate wall appears to be more advanced, 
certain genera of Jurassic and Cretaceous 
age, for which no wall structure information 
is available, tentatively are also included here.

ARENOGAUDRYINA Podobina. 1975
Plate 140. figs. 1-4

Type species: Arenogaudryina granosa Podo
bina, 1975; OD.
Arenogaudryina Podobina, 1975 1*2434), p. 58.

Test subconical, trochospirally enrolled with 
four to five chambers in the first whorl, later 
reducing progressively to two chambers per 
whorl, chambers inflated, enlarging rapidly

as added, sutures constricted; wall coarsely 
agglutinated on an organic base with little 
cement, solid or canaliculate nature unknown, 
surface roughly finished; aperture a large 
interiomarginal arch. U. Cretaceous (U. Se- 
nonian); USSR: W. Siberia.

EOMARSSONELLA Levina. 1972 
Plate 140, figs. 9-12

Type species: Eomarssonella paraconica Le
vina, 1972; OD.
Eomarssonella Levina. 1972 (*18361, p. 101.

Test conical, early stage trochospirally 
enrolled, with four to five broad and low cham
bers per whorl in the first one or two whorls, 
later reduced to triserial, with chambers 
increasing in relative height and becoming 
subglobular, sutures depressed; wall aggluti
nated, solid or canaliculate nature unknown; 
aperture a low interiomarginal arch. U. Jurassic 
(Oxfordian); USSR: W. Siberia.

Remarks: Differs from Dorolhia in being 
triserial rather than biserial in the adult stage 
and in the test being conical rather than par
allel sided.

KARRERULINA Finlay. 1940
Plate 139. figs. 7-J3

Tvpe species: Gaudryina apicularis Cushman, 
1911 (*702), p. 69; OD.
Karrerutina Finlay, 1940 (*1129), p. 450.
Gaudryinoides Burmistrova, 1974 (*4521, p. 132,134 (name 

not available; ICZN Art. 13 (a) (i), no description). 
GaudryinoidesSaidova, 1975 (*2695), p. 104 (non Gaud

ryinoides Geodakchan. 1969); type species: Gaudryi
noides erigonum Saidova, 1975; OD.

Karreriella <KarrerutinaJ Dyarkovich et al., 1984 (*1028), 
p. 186 (nom. transl.l.
Test elongate, slender, circular to ovate in 

section, trochospirally coiled with five cham
bers per whorl in the early stage, then reduced 
to triserial and finally biserial, chambers slightly 
inflated, sutures depressed; wall agglutinated, 
coarse to fine grained, thin, noncanaliculate; 
aperture terminal, rounded, at the end of a 
necklike projection. Holocene, at 2,000 m to 
7,900 m; N. and S. Atlantic; N. and S. Pacific.

Remarks: Differs from Karreriella in the 
thin and solid agglutinated wall and the 
aperture produced on a neck and is charac
teristically found in deep water.



MAGNESOINA Patterson, 1987 
Plate 834, figs. 1-3

Type species: Listerella antillarum Cushman, 
19361*781), p. 41;OD.
Magnesoina Patterson. 1987 (*2370), p. 140.

Test elongate, early stage trochospiral. later 
triserial, and finally uniserial and rectilinear, 
later chambers somewhat inflated, sutures 
straight, constricted; wall coarsely aggluti
nated. noncanaliculate, surface roughly fin
ished; aperture terminal, rounded. Oligocene 
to Holocene; Atlantic; Caribbean.

ORIENTAL1A N. K. Bykova. 1947
Plate 140. figs. 5 and 6

Type species: Oriemalia exilis N. K. Bykova: 
1947; OD.
Orientalia N. K. Bykova. 1947 (*469), p. 229.

Early stage trochospiral, with up to six or 
seven chambers per whorl, reduced to quadri- 
serial in the adult that has four distinct verti
cal rows of inflated chambers; wall finely 
agglutinated, with considerable cement, solid 
or canaliculate nature unknown; aperture an 
interiomarginal slit. U. Cretaceous (Cenom
anian); USSR: Guzar-Dari, Bukhara.

PLECTINA Marsson, 1878 
Plate 140. figs. 19-21

Type species: Gaudryina ruthenica Reuss, 1851 
(•2575), p. 41; SD Cushman, 1928 (*747), p. 127. 
Plectina Marsson. 1878 (*2047), p. 180.
Listerella (Hechtina) Hofker. 1957 (*1512), p. 79 Icrr. 

nom. transl.: err. cil. pro Plectina).
Test elongate, early stage trochospiral with 

four to five chambers per whorl, later bise
rial, with test slightly flattened to ovate in 
section; wall finely agglutinated, solid or can
aliculate nature unknown; aperture areal, sub- 
terminal, rounded or ovate. U. Cretaceous 
(Tbronian to Maastrichtian) to Eocene; Eu
rope; North America.

PROLIXOPLECTA Loeblich and 
T appan,1985 

Plate 139, figs. 1-3
Type species: Dorothia exilis Cushman, 1936 
(*781), p. 30; OD.
Prolixoplecia Loeblich and Tappan, 1985 (*1926), p. 197.

Test free, narrow and elongate, early stage

of the microspheric form with a short trocho
spiral coil that forms a somewhat swollen 
initial part, later with numerous chambers in 
an elongate, narrow biserial stage, megalo- 
spheric generation lacks the early trochospiral 
coil but has an exceptionally large proloculus 
followed by a similar elongate biserial stage 
with low chambers and straight, depressed, 
and horizontal sutures; wall finely aggluti
nated, interior simple, noncanaliculate, sur
face smoothly finished; aperture a low arch 
at the base of the final chamber face. Holocene: 
West Indies.

Remarks: Prolixoplecia differs from Kar- 
rerulina in having a basal rather than termi
nal aperture produced on a neck. It differs 
from Dorothia in the much more elongate 
biserial stage, and in the megalospheric gen
eration lacking a trochospiral stage, becom
ing biserial immediately following the very 
large proloculus: it differs from Textularia in 
having an early trochospiral coil in the micro- 
spheric generation and differs from both 
Dorothia and Textularia in the solid and 
noncanaliculate wall.

RIYADHELLA Redmond, 1965
Plate 140. figs. 16-18

Type species: Riyadhella regularis Redmond. 
1965; OD.
Riyadhella Redmond. 1965 (*2538), p. 136.

Test elongate, early stage trochospiral with 
four to five chambers per whorl, later may be 
reduced to three chambers per whorl in the 
adult, with chambers increasing in relative 
height as added: wall finely agglutinated, with 
considerable proportion of calcareous mate
rial. solid or canaliculate nature unknown: 
aperture a high interiomarginal arch. M. 
Jurassic (Bajocian to Callovian); Saudia Arabia: 
W. India.

VERNEU1UNELLA Tairov, 1956
Plate 140. figs. 13-15

Type species: Vemeuilinella azerbaidjanica 
Tairov. 1956: OD.
Vemeuilinella Tairov. 1956 (*31101, p. 113.

Test free, narrow, elongate, nearly circular 
in section, numerous inflated chambers in 
quadriserial arrangement throughout, increas



ing rapidly in size at first, later with nearly 
parallel sides, sutures distinctly depressed; 
wall finely agglutinated, solid or canaliculate 
nature unknown; aperture a low interiomar- 
ginal slit. Cretaceous (Aptian to Tlironian): 
USSR: Azerbaidzhan; W. Siberia.

Family VERNEU1LINIDAE Cushman. 1911
VemeuilinidaeCushman. 1927{*742),p. 25,nom. transl. 

ex subfamily Vemeuilininac.
Test triserial, at least in the early stage, 

later may be biserial, irregularly biserial or 
uniserial: aperture interiom arginal, may 
become slitlike, oval, or rounded and areal in 
biserial and uniserial taxa. Pennsylvanian to 
Holocene.

Subfamily VERNEUILINOIDINAE 
Suleymanov. 1973

Vemeuiiinnidinae Suleymanov, 19781*31031, p. 40 mom 
correct pro Verneuilinoidesinae).

Verneuilinoidesinae Suleymanov. 1973 (*3102), p. 35 (nom. 
imperf.).
Test triserial at least in early stage, later 

may become biserial or uniserial, chambers 
globular and inflated rather than angular as 
in the Verneuilininae; wall agglutinated, sim
ple, noncanaliculate; aperture an interiomar
ginal arch in the early stage, later may become 
terminal. Pennsylvanian to U. Eocene.

DUOTAXIS Kristan, 1957 
Plate 140. figs. 22-25

Tvpespecies: Duotaxis metula Kristan, 1957; 
OD.
Duotaxis Kristan. 1957 (*1734), p. 294.

Test conical, with broad and low trocho- 
spirally enrolled chambers, three per whorl, 
appearing lunate as viewed from the flattened 
terminal face, sutures strongly oblique, the 
final chamber occupying over half the termi
nal face, apertural margin of the chamber 
lobulate; wall finely agglutinated; aperture 
an umbilical slit at the base of the final cham
ber, partially covered by a lobe from the cham
ber margin. U. Triassic (Rhaetianl; Austria.

Remarks: Originally regarded as a mem
ber of the Tetrataxinae, Duotaxis differs in 
having an agglutinated wall rather than a two- 
layered microgranular calcareous one. It was 
considered a synonym of Vaivulina by Loeblich

and Tappan (1964, *1910, p. C279) but differs 
in the absence of an early triangular stage 
and in lacking a truly valvular tooth.

EGGERELLINA Marie, 1941
Plate 141. figs. I and 2

Type species: Bulimina brevis d’Orbigny. 1840 
(*2307|, p. 41; OD.
Eggerellina Marie, 1941 {*2031), p. 31.

Test triserial throughout, with inflated, 
subglobular chambers rapidly increasing in 
size, the final whorl occupying about four- 
fifths the length of the test, interior simple: 
wall agglutinated, noncanaliculate, largely of 
calcareous particles in abundant cement, sur
face smoothly finished; aperture a narrow, 
vertical hooklike slit extending up the apertural 
face for a short distance from its base. U. 
Cretaceous (Senonian); France; England.

FALSOGAUDRYINELLA Bartenstein, 1977
Plate 140, figs. 7 and 8

Type species: Gaudryinella teaibyensis Bar- 
tenstein. 1956 (*147), p. 513; OD.
Falsogaudryinella Barienstein, 1977 (*150), p. 392.

Test elongate, rounded in section, early 
chambers triserial, later biserial and finally 
uniserial, chambers somewhat inflated, higher 
than wide, sutures slightly depressed: wall 
finely agglutinated, with considerable cement, 
surface smoothly finished: aperture a termi
nal or subterminal oval to elongate slit, 
bordered by a narrow lip, but lacking a neck.
L. Cretaceous (Valanginian) to U. Cretaceous 
(Cenomanian); England; France; Poland: 
Romania.

Remarks: Although originally placed in 
the Vemeuilinidae, Bartenstein (1977, *150) 
stated that the sutures were obscure and that 
the earliest chambers of Falsogaudryinella 
might be multiserial rather than triserial. 
Magniez-Jannin (1975, *1980, p. 77) stated 
definitely that Uvigerinammina alta (trans
ferred to Falsogaudryinella by Bartenstein) 
has three chambers in the earliest whorl.

FLOURENSINA Marie, 1938
Plate 141, figs. 3 and 4

Type species: Flourensina douvillei Marie. 
1938; OD.
Flourensina Marie. 1938 (*2030), p. 91.



Test triserial throughout, chambers inflated, 
and rapidly becoming strongly produced 
laterally as conical projections; wall coarsely 
agglutinated; aperture a high loop-shaped arch 
extending up from the base of the apertural 
face. L. Cretaceous (U. Vraconnian); France.

GAUDRY1NOPSIS Podobina, 1975
Plate 140. tigs. 26-32

Type species: Gaudrvina vulgaris Kipriyanova, 
I9601*1691), p. 78; OD.
Gaudninopsis Ptxlobina, 1975 |*2434|, p. 49. 
Trochogaudryina Plotnikova. 19731*2414), p. 816: type 

species: Gaudrvina neocomica Chalilov var. rohusia 
Tairov, 1956 1*31091, p. 22. non Gaudryina rohu.ua 
Cushman. 1913 (genus not available, varieties not avail
able as type species, 1CZN Art. 45 (a), (el; OD. |see 
Remarks for renaming of this homonym and its eleva
tion to specific rank|.

Kadriayina At-Najdi, 1975 (*27), p. 3: type species: Gaud
ryina gradaia Berthelin. 1880 1*221), p. 24; OD(Ml.
Test elongate, with short early triserial stage, 

or trochospiral with three chambers per whorl, 
enlarging rapidly, later biserial and commonly 
with nearly parallel sides so that adult test is 
relatively narrow and elongate, chambers 
subglobular to slightly appressed. sutures 
depressed, test rounded to ovoid in section, 
not angular: wall finely agglutinated, simple; 
aperture a low arch at the base of the apertural 
face. U. Triassic to U. Eocene; cosmopolitan.

Remarks: Differs from Gaudryina in the 
inflated subglobular chambers and rounded 
section and from Vemeuilinoides in the later 
biserial stage. Some species belonging here 
have erroneously been included in Dorothia 
but differ from that genus in having only 
three chambers per whorl and in the noncan- 
aliculate wall.

Although Trochogaudryina Plotnikova, 
1973, would have priority over Gaudryinopsis, 
no valid type species was designated, as 
discussed by Loeblich and Tappan (1985, *1926, 
p. 191). Gaudryinopsisplotnikovae, nom.nov., 
is here proposed for Gaudryina neocomica 
var. robusta Tairov, 1956 (*3109, p. 22), non 
Gaudryina robusta Cushman, 1913. Although 
elevation to specific rank of this renamed hom
onym thus validates the type species of Tro
chogaudryina and thus the genus as of the 
present date and authorship (Loeblich and Tap-

pan. 1987), Trochogaudryina remains a junior 
synonym of Gaudryinopsis Podobina. 1975.

IVIOORE1NELLA Cushman and Waters. 1928
Plate 142, figs. 1-6

Type species: Mooreinetta biserialis Cushman 
and Waters, 1928; OD.
Mooreinella Cushman and Waters, 1928 1*857), p. 50. 
Digitina Crcspin and Parr. 1941 (*692), p. 306; type species: 

Digitina recurvata Crespin and Parr. 1941: OD.
Test elongate, with brief triserial stage 

followed by a longer biserial stage, chambers 
somewhat inflated, sutures depressed; wall 
agglutinated on an organic base, specimens 
frequently compressed and may be variously 
distorted in preservation; aperture an arch at 
the base of the apertural face. Pennsylvanian 
to Permian: USA: Texas; Australia.

Remarks: The readily distorted test has 
led to various erroneous interpretations of 
this genus, ranging from an early trochospiral 
coil to an areal aperture. Examination of a 
large suite of specimens from numerous local
ities shows great variation in size as well as in 
the appearance that may result from com
pression, but in those specimens that are well 
preserved the early stage is clearly triserial, 
the later stage biserial, and the aperture a low 
interiomarginal arch. Digitina was regarded 
as differing from Mooreinella in having a basal 
aperture but is synonymous.

PALEOGAUDRYINA Said and Barakat, 1958 
Plate 142. figs. 13-15

Type species: Paleogaudryina magharaensis 
Said and Barakat, 1958; OD.
Pateogaudiyina Said and Barakat, 1958 (*2690), p. 243.

Test free, small, flaring, chambers inflated, 
increasing rapidly in size as added, early stage 
triseria) and subtriangular in section, later 
somewhat twisted biserial, slightly flattened 
and ovoid in section, sutures constricted; wall 
finely agglutinated, surface smoothly finished: 
aperture an elongate to arcuate areal slit, 
beginning just above the base of the final 
chamber. M. Jurassic (Callovian) to U. Jurassic 
(Kimmeridgian); Egypt: N. Sinai.

Remarks: Differs from Gaudryina in the 
smaller size, more inflated chambers, absence 
of a triangular early stage, and in the aperture



being a subterminal vertical arched slit, and 
differs from Paragaudryina in the more lengthy 
triserial stage, flaring rather than parallel sided 
test, and narrower arcuate aperture.

PARAGAUDRYINA Suleymanov, 1958
Plate HI, figs. 5 and 6

Type species: Paragaudryina inomata Suley
manov. 1958; OD.
Paragaudryina Suleymanov, 19581*30881, p. 19.

Test narrow and elongate, triserial in early 
stage, later biserial, rounded to ovate in sec
tion, chambers rounded, increasing in height 
as added to become somewhat cuneate 
although remaining biserial, sutures slightly 
depressed; wall agglutinated; aperture an elon
gate to ovate areal slit but not completely 
terminal and symmetrical. U. Cretaceous 
(Turonian): USSR: Fergana.

PSEUDOREOPHAX Geroch, 1961
Plate 142, figs. 20-26

Type species: Pseudoreophax cisovnicensis 
Geroch, 1961: OD.
Pseudoreophax Geroch. 19611*1231), p. 159.

Test elongate, narrow, circular in section, 
early stage of the microspheric generation 
with a single trochospiral whorl (triserial?), 
then irregularly uniserial, megalospheric gen
eration uniserial throughout; wall finely agglu
tinated, solid, surface smoothly finished; 
aperture terminal or subterminal, rounded, 
successive apertures located at opposite mar
gins of the test, reflecting a pseudobiserial 
growth pattern. L. Cretaceous (Valanginian to 
L, Barremian); Poland: Carpathian Mountains.

REOPHACELLA
Kaptarenko-Chemousova. 1956

Plate 142, figs. 7-10
Type species: Reophacella compressa Kapta
renko-Chemousova. 1956; OD.
Reophacella Kaptarenko-Chemousova. 1956 1*1648),

p. 32.
Test elongate, somewhat expanding with 

growth, early stage loosely triserial, later 
irregularly biserial with high inflated cham
bers; wall finely agglutinated, probably with 
organic base as specimens are commonly 
crushed and distorted, aperture large and

rounded, at the end of a thick short neck. L. 
Cretaceous (Albian) toU. Eocene (Kiev stage): 
USSR: Ukraine; Romania; Canada; USA: 
Alaska.

Remarks: Resembles Uvigerinammina in 
chamber arrangement and common occur
rence in flysch deposits but differs in the 
prominent thick apertural neck.

TALIMUELLA Zeng and Li. 1982 
Plate 141. figs. 7-12

Type species: Talimuella merosa Zeng and 
Li. in Hao, Zeng, and Li, 1982; OD.
Talimuella Zeng and Li, in Hao, Zeng, and Li. 1982 

(•1417), p. 60. 130.
Test small, clavate in appearance, early 

stage subtriangular in section, with compact 
triserially arranged chambers, later abruptly 
becoming biserial, with test slightly reduced 
in diameter and subelliptical in section, final 
chambers tending to become uniserial; wall 
finely agglutinated, surface smoothly finished; 
aperture large, rounded, terminal on the final 
chamber. U. Cretaceous; China.

Remarks: Talimuella differs from Gaudrv- 
inella in lacking the loosely biserial stage 
prior to becoming uniserial; whether the wall 
is solid or canaliculate was not indicated 
originally.

UV1GERINAM1V1INA Majzon, 1943
Plate 141, figs. 13-20

Type species: Uvigerinammina jankoi Majzon, 
1943; OD (M).
Uvigerinammina Majzon, 19431*1982), p. 68.

Test irregularly triserial, with three some
what inflated chambers per whorl, increasing 
rapidly in size as added, sutures depressed; 
wall finely agglutinated, thick; aperture 
rounded, terminal, flush. L. Cretaceous to 
Paleocene; Poland; Romania; USSR: Ukraine, 
Carpathians; Atlantic, off W. Africa.

Remarks: Uvigerinammina is typically 
restricted to the flysch facies in which crush
ing and distortion is frequent.

VERNEUILINOIDES Loeblich 
and Tappan, 1949 

Plate 142, figs. 11 and 12
Type species: Vemeuilina schizea Cushman 
and Alexander, 1930 (*803), p. 9; OD.



Vemeuilinoides Loeblich and Tappan, 1949 (*18801, p. 91.
Test free, elongate, rounded to lobulate in 

section, cham bers subglobular, triserial 
throughout, sutures distinct, depressed; wall 
agglutinated, simple in structure; aperture an 
interiomaiginal arch. Jurassic to Cretaceous; 
North America, Europe. Africa, Australia.

VIALOVELLA Voloshina, 1972
Plate 142, figs. 16-19

Type species: Alaxophragmium oblongum 
Reuss. 1866 (*2589), p. 458: OD.
Vialovella Voloshina. 1972 (*33121, p. 11.

Test elongate, flaring, triserial, chambers 
inflated to subangular, interior undivided; wall 
agglutinated, roughly finished; aperture a high 
loop-shaped opening perpendicular to the base 
of the chamber, tending to become areal in 
the later stage. U. Cretaceous (Cenomanian 
to Campanian); Europe.

Remarks: Originally placed in the Ataxo- 
phragmiidae, Vialovella is here placed in the 
Vemeuilinoidinae because of the triserial rather 
than trochospiral test and the tendency for 
the loop-shaped aperture to become areal.

Subfamily SPIROPLECT1NATINAE 
Cushman, 1928

Spiroplectinatinae Cushman, 1928 (*747|, p. 235 (nom. 
subst. pro Spiroplectininae Cushman, 1927, non Schu
bert. 19021.

Spiroplectininae Cushman, 19271*742), p. 62 (name not 
available, based on Spiroplectina Cushman. 1927, non 
Schubert, 1903).

Belorussiellinae Balakhmatova, 19731*1111, p. 52.
Test with much reduced triserial and trian

gular portion, later biserial and compressed, 
and may become uniserial in the adult; wall 
very finely agglutinated, smoothly finished; 
aperture terminal, rounded, produced on a 
neck. L. Cretaceous (Aptian) to U. Creta
ceous (Santonian).

BELORUSSIELLA Akimets. 1958
Plate 143. figs. 1 and 2

Type species: Belorussiella bolivinaeformis 
Akimets, 1958; OD.
Belorussiella Akimets. 19561*17), p. 35.

Test small, elongate, up to 0.44 mm in 
length, tiny triangular triserial stage at the 
base followed by a more elongate biserial

stage of ovate section, chambers increasing 
rapidly in height, sutures oblique and moder
ately depressed, periphery rounded; wall agglu
tinated of fine-grained calcareous particles; 
aperture an elongate slit extending from the 
base of the final chamber to the apex. U. 
Cretaceous (Thronian to Santonian); USSR: 
Belorussia SSR; Poland.

Remarks: Plotnikova (1978, *2418) stated 
that Belorussiella has a hyaline calcareous 
wall and an internal toothplate and trans
ferred it to the Caucasinidae. but others regard 
it as agglutinated, and the calcareous species 
described by Plotnikova may have been mis- 
identified. In addition, the triserial early stage 
is unlike the early trochospiral coil of the 
Caucasinidae.

GAUDRYINOIDES Geodakchan, 1969 
Plate 143, figs. 3-5

Type species: Gaudryinoides pressa Geodak
chan, 1969; OD.
Gaudryinoides Geodakchan, 19691*1219), p. 175.

Test elongate, flattened, early stage trise
rial and triangular, later biserial and becom
ing broader and flattened, chambers broad 
and low, sutures strongly oblique: wall agglu
tinated; aperture rounded, areal, near the 
base of the apertural face and bordered by a 
narrow lip. U. Cretaceous (Cenomanian); 
USSR: Azerbaydzhan.

Remarks: Differs from Spiroplectinata in 
the much flatter test and differs from it and 
Spiroplectina in the completely biserial later 
stage.

SPIROPLECTINA Schubert, 1902 
Plate 143, figs. 6-11

Type species: Spiroplecta (Proroporusf jaekeli 
Franke, 1925 (*1172), p. 12; SD Botvinnik, 
1971 (*312), p. 44.
Spiroplectina Schubert, 1902 1*28121, p. 84 (non Spiro

plectina Cushman. 1927).
Pseudospiroplectinata Gorbenko. 1957 (*1275), p. 879; 

type species; Pseudospiroplectinata plana Gorbenko, 
1957; OD.
Test elongate, early stage triangular in sec

tion with chambers triserially arranged, later 
broad and flattened with broad, low, and 
biserially arranged chambers, adult uniserial



with arched or equitant chambers, sutures 
straight in the early portion, thickened and 
lhnbate, those of the uniserial part arched 
centrally: wall finely agglutinated: aperture 
terminal, rounded, on a short neck. U. Creta
ceous (U. Cenomanian to U. Turonian); Ger
many: USSR: Ukraine. Donets Basin.

SPIROPLECTINATA Cushman, 1927
Plate 143. figs. 12 and 1.1

Type species: Textularia anneciens Parker and 
Jones, 1863 (*2349), p. 92; OD.
Spiroplectinata Cushman. 19271*742), p. 62 (nom. subsl.

pro Spiroplectina Cushman, 1927i.
Spiroplectina Cushman, 19271 *739), p. 78 (non Schubert, 

1902); type species: obj.; OD.
Test free, elongate, short early stage trise- 

rial and triangular in section, later stage 
flattened and biserial with subparallel sides, 
finally becoming irregularly uniserial with 
subspherical but somewhat angular cham
bers: wall finely agglutinated; aperture termi
nal. rounded, on a distinct neck. L. Cretaceous 
(Aptian to Albian); England; France; Ger
many; USA: California.

Subfamily VERNEUILININAE 
Cushman. 1911

Vemeuilininae Cushman, 1911 (*702), p. 52. 
Gaudryininae Balakhmatova, 1973 (*111), p. 50. 
Vemeuilininea Saidova. 1981 (*2696U p. 24 (supersub

family).
Test with triserial and triangular early stage, 

later may become biserial or uniserial, cham
bers angular and appressed: wall agglutinated, 
simple, noncanaliculate: aperture an interio- 
marginal arch in the early stage and may 
become terminal in later stage. U. Triassic to 
Holocene.

GAUDRYINA d’Orbigny, 1839
Plate 144. figs. 1-3

Type species: Gaudryina rugosa d’Orbigny, 
18401*2307), p. 44: SD Cushman. 1911 (*702),
p. 62.
Gaudryina d'Orbigny. 1839 (*2.1041, p. 112 lalso err. cit. 

as Gaudryna. p. 219).
Test free, elongate, early stage triserial and 

triangular in section, later becoming biserial 
and triangular to rounded in section; wall ag
glutinated. solid, and noncanaliculate; aper

ture an arch at the inner margin of the final 
chamber, may lie in a slight reentrant. U. Trias- 
sic to Holocene; cosmopolitan.

Remarks: Sections of Gaudryina rugosa 
d'Orbigny show it to be noncanaliculate.

GAUDRYINELLA Plummer. 1931
Plate 144. figs. 13 and 14

Type species: Gaudryinella delrioensis Plum
mer, 1931; OD.
Gaudryinella Plummer. 1931 (*2424), p. 341.

Test elongate, early stage triangular and 
triserial, later irregularly and loosely biserial 
and progressively more nearly uniserial, cham
bers inflated, cuneate through most of growth: 
wall finely agglutinated, solid and noncanali
culate. surface rough; aperture at the base of 
the final chamber in the triserial stage, rounded 
and terminal in later biserial and uniserial 
stages. L  Cretaceous (U. Valanginian to Albian) 
to U. Cretaceous (Cenomanian); USA: Texas, 
Oklahoma; Caribbean, Trinidad; NE Iran; 
Germany; Romania.

LATENTOVERNEUILINA Loeblich 
and Tappan,1985 
Plate 143. figs. 14-19

Type species: Clavulina indiscreta Brady, 1881 
(*339), p. 55; OD.
Latentoverneuilina Loeblich and Tappan, 1985 (*1926), 

p. 191.
Test triserial throughout but becoming more 

loosely triserial with growth, until the final 
chamber appears almost uniserial, triangular 
in section but with distinctly rounded angles, 
septa obscure externally; wall very thick, agglu
tinated of varied-sized particles, with an organic 
lining, surface smoothly finished and polished, 
as successive chambers are added aggluti
nated material is deposited over the terminal 
face of the previous chamber in both direc
tions from the actual suture, so that septa are 
secondarily thickened toward the outer wall 
and both suture and distal part of the previ
ous chamber wall are covered by additional 
agglutinated material: aperture in the adult 
terminal, rounded, simple, and slightly pro
duced on a neck, with a very thick surround
ing wall. Holocene; Pacific Ocean, Fifi Islands, 
at 385 m.



Remarks: Latentovemeuilina differs from 
Clavulina and Tritaxia in lacking a truly uni
serial final stage, from Tritaxia in lacking an 
internal apertural siphon, and from Clavulina 
in lacking an apertural tooth and a canalicu
late wall. It differs from Clavulinoides in the 
noncanaliculate wall and in lacking a biserial 
and then uniserial stage. It differs from all 
three genera in the extremely thick wall and 
the secondary thickening of the distal part of 
the preceding chamber wall as the new cham
ber is added.

PSEUDOGAUDRYINELLA
Cushman, 1936 

Plate 144, figs. 11 and 12
Type species: Gaudryinella capiiosa Cushman, 
1933 |*770), p. 52; OD.
Pseudogaudryinella Cushman, 1936 (*781), p. 23.

Test free, elongate, triserial, and triangu
lar in section in the early stage, then biserial 
and somewhat flattened, and finally uniserial 
and rounded in section; wall agglutinated, 
simple; aperture interiomarginal in the bise
rial stage, terminal and rounded in the adult. 
U. Cretaceous (Santonian to Campanian); 
USA: Alabama, Arkansas, Mississippi, Ten
nessee, Texas.

Remarks: Differs from Tritaxia in having a 
biserial stage intercalated between the trise
rial and uniserial ones and differs from Gau- 
dryina in becoming uniserial in the adult.

SIPHOGAUDRYINA Cushman, 1935 
Plate 144. figs. 4-8

Type species; Gaudryina stephensoni Cush
man, 1928 (*750), p. 108; OD.
Gaudryina (Siphogaudryina) Cushman, 1935 (*778), p. 3. 
Siphogaudryina Hotter. 19571*1512), p.69(nom. transl.).

Test free, elongate, increasing gradually in 
breadth, early chambers triserially arranged 
and triangular in section, later biserial, with 
flattened sides and quadrangular section, angles 
may be produced and subcarinate in both 
triserial and biserial parts; wall agglutinated, 
solid and noncanaliculate; aperture an interio- 
marginal arch. U. Cretaceous (1)1100130 to 
Senonian); Germany; Ireland; USA: Alabama, 
Mississippi. Tennessee, Texas.

Remarks: The genus is recognized here on

the basis of the quadrate section of the bise
rial part of the test; species with fistulose 
processes previously assigned to Siphogau
dryina belong elsewhere.

VERNEUILINA d’Orbigny, 1839
Plate 144. figs. 9 and 10

Type species: Vemeuilina tricarinata d'Orbigny. 
1840 (*2307), p. 39; SD(SM).
Vemeuilina d’Orbigny. 1839 (*2304), p. 104.

Test free, elongate, chambers triserially 
arranged and triangular throughout, margins 
subcarinate to somewhat rounded; wall agglu
tinated, solid, fine to coarse grained; aperture 
an interiomarginal arch. U. Jurassic (Kimmer- 
idgian) to U. Cretaceous (Maastrichtian); 
cosmopolitan.

Subfamily BARBOUR1NELLINAE 
Saidova, 1981

Barbourinellinae Saidova. 1981 (*2696), p. 25. 
Bermudezininae Saidova, 1981 (*2696), p. 25. 
Bermudezininea Saidova. 1981 (*2696), p. 25 Isupersub- 

family).
Test triserial and triangular, at least in the 

early stage, later may be reduced to biserial 
or uniserial; wall agglutinated, noncanaliculate; 
aperture areal, bordered by a distinct lip, and 
may be elevated on a neck. U. Cretaceous to 
Holocene.

BARBOURINELLA Bermudez. 1940
Plate 144. figs. 15 and 16

Type species: Barbourina atlantica Bermudez, 
1939 (*198), p. 9; OD.
Barhnurinella Bermudez. 1940(*200),p.410(nom. subsi.

pro Barbourina Bermudez, 1939).
Barbourina Bermudez. 1939(*198), p. 9 (non Barbourina 

Amaral. 1924); type species: obj.: OD.
Test free, triangular in section, triserial 

throughout; wall coarsely agglutinated, non
canaliculate, surface rough; aperture areal, 
circular, may be produced on a neck. U. 
Oligocene to Holocene; Cuba; Jamaica.

BERMUDEZINA Cushman. 1937
Plate 144. figs. 19-21

Type species: Heteroslomella('}.) cubensis Pal
mer and Bermudez. 1936 (*2331), p. 244; OD.
Bermudezina Cushman. 1937 1*782), p. 102.

Test free, elongate, triangular, and triserial



in the early stage with test enlarging rapidly, 
later biserial. with nearly parallel sides and 
more nearly quadrate in section; wall moder
ately coarsely agglutinated; aperture termi
nal, produced on a short neck. U. Eocene to 
Miocene: Caribbean; Europe.

HETEROSTOMELLA Reuss, 1866
Plate 144. Tigs. 17 and IS

Type species: Sagrina rugosa d'Orbigny, 1840 
(*2307), p. 47; OD.
HetemstameUa Reuss. 1866 1*2589), p. 448.

Test free, early stage triserial and roughly 
triangular in section, later chambers biserially 
arranged and test quadrangular in section, 
test angles marked by prominent ridges that 
may become fistulose, one ridge of the trian
gular part bifurcating, so that the adult bise
rial stage has four longitudinal ridges and 
may have additional supplementary longitu
dinal ridges; wall agglutinated, with consid
erable cement; aperture an interiomarginal 
arch in the early stage, later terminal, rounded, 
and may have a short neck. U. Cretaceous 
(Santonian to Campanian); Europe; North 
America.

Family TRITAX11DAE Plotnikova, 1979
Tritaxiidac Plotnikova, 19791*2419), p. 14.

Test free, early stage triserial and triangu
lar in section, later may become biserial; wall 
agglutinated, simple in structure; aperture at 
the base of the last chamber in the early 
stage, later becoming terminal and provided 
with an internal apertural tube. U. Jurassic to 
Cretaceous.

BITAX1A Plotnikova, 1978
Plate 145, figs. 8 and 9

Type species: Gaudryina'! gorbachikae Plot
nikova, 1976 (*2415), p. 13; OD.
Bitaxia Plotnikova. 1978 (*2417|, p. 310.

Test elongate, early stage triserial and tri
angular in section, later beoming biserial, 
angles sharply carinate; wall agglutinated, sim
ple; aperture a high interiomarginal arch, pro
vided internally with a semicylindrical siphon 
that extends inward from the aperture to a 
Y-shuped base that attaches above the previ

ous foramen. U. Jurassic (U. Tithonian) to L. 
Cretaceous (Berriasian); USSR: Crimea, 
Ukraine.

Remarks: Recognized herein as a homeo- 
morph of Gaudryina but with internal siphon 
as in Tritaxia. Although originally stated to 
have a slitlike secondary opening near the 
main aperture that connects with the siphon, 
this is not clear from the diagrammatic illus
trations, and the supposed “secondary open
ing" appears to be only the margin of the 
aperture that is partially obscured by the inter
nal siphon.

TRITAXIA Reuss. 1860 
Plate 145, figs. 1-3

Type species: Textularia tricarinata Reuss. 
1844 (*2569), p. 215 (syn.: Verneuilina dubia 
Reuss, 1851 (*2575), p. 40); OD(M).
Tritaxia Reuss. 18601*25811, p. 227.

Test elongate, triserial, and triangular in 
early stage, commonly with carinate angles, 
later stage with a few uniserial chambers; 
wall agglutinated, relatively thick and solid; 
aperture rounded, at the inner margin in the 
triserial stage, terminal and central in the 
uniserial adult, may occur in a slight depres
sion or be elevated on a neck, aperture of 
final one or two chambers provided with a 
thick internal siphon or tube that extends 
within from the apertural margin, flaring at 
the base to attach to the preceding septum. 
Cretaceous; cosmopolitan.

Superfamily ATAXOPHRAGMIACEA 
Schwager, 1877

Ataxophragmiacea Grigyalis. 1978 (*1306), p. 8. nom.
correct, pro superfamily Ataxapbragmiidae. 

Ataxaphnigmiidae Suleymanov. 19691*3099), p. 50 (super 
family; nom. imperf.i, nom. transl. ex family Aluxo- 
phrugmidca.

Globotextulariidae Saidova, 1981 (*26961. p. 23 Isuper- 
family: nom. imperf.i.

Hogenowinoididea Saidova. 1981 1*2696), p. 25. 
Alaxophragmiidea Saidova. 1981 (*2696), p. 26. 
Textulariellidea Saidova. 1981 1*2696), p. 27.

Test trochospiral, may be reduced to bise
rial or uniserial in later stages; chamber inte
rior may be subdivided by secondary partitions; 
wall agglutinated, noncanaliculate. M. Triassic 
(Anisian) to Holocene.



Family ATAXOPHRAGMIIDAE 
Schwager, 1877

Ataxophragmiidae Galloway and Heminway, 1941 (*1207), 
p. .120. non), coit. pro family Ataxophragmidea. 

Ataxophragmidea Schwager. 1877 (*2830), p. 22.
Test trochospiral, three or more chambers 

per whorl, later stage may have increased or 
decreased number of chambers per whorl; aper
ture a high narrow arch or straight to curved 
slit, may be bordered by a lip, interiomar- 
ginal or areal. U. Triassic (Norian) to Paieocene.

Subfamily ATAXOPHRAGM1INAE 
Schwager, 1877

Alaxophragmiinae Galloway, 1933(*1205), p. 211. nom.
transl. ex family Ataxophragmidea. 

Ataxophragmiinca Saidovu. 1981 (*2696), p. 26 isuper- 
suhfamily).
Test with three or more chambers in early 

whorl, later may increase in number but never 
reduced to biserial or uniserial in the axis of 
initial coiling, chamber interior simple. L. 
Cretaceous (Hauterivian) to Paieocene.

ARENOBULIMINA Cushman, 1927
Plate 145. figs. 10-14, 19. and 20 

Type species: Bulimina preslii Reuss, 1845 
1*2570), p. 38; OD.
Arenobulimina Cushman. 1927 1*739), p. 60. 
Arennbuhmina (Harena) Voloshina. 19651*3309), p. 149 

(name not available. ICZN Art. 13 (a) (i), no description). 
Arenobulimina iPastemakial Voloshina, 1965 1*33091, 

p. 149 (name not available, ICZN Art. 13 (a) (i). no 
description).

Arenobulimina I Harena) Voloshina. 1972 (*33l I ), p. 71; 
type species: Arenobulimina amanda Voloshina. 1961 
(*3308), p. 76; OD.

Arenobulimina fPastemakia) Voloshina. 1972 (*3311), 
p. 64; type species: Bulimina d'orbignyi Reuss. 1845 
1*2570), p. 38; OD.
Test trochospirally enrolled, four or more 

chambers per whorl, intercameral sutures at 
a broadly acute angle to the axis of coiling, 
interior simple and undivided: wall aggluti
nated; aperture interiomarginal, a simple arch 
or loop, without apertural tooth. L. Creta
ceous (Aptian) to Paieocene; Europe, USA: 
Arkansas, Texas.

Remarks: Barnard and Banner (1980, *142, 
p. 389) consider the presence or absence of 
intercameral partitions or buttresses to be 
subgeneric in character, whereas we recog

nize this feature as of both generic and 
subfamilial importance.

ATAXOORBIGNYNA Voloshina, 1965
Plate 146, figs. 1-4

Type species: Spirolina inflata Reuss, 1851 
(*2575), p. 32; OD.
Orbignyna lAlaxoorhigmna) Voloshina. 1965 (*3309), 

p. 153.
Voloshinovella lAlaxoorbignyna) Barnard and Banner. 

1980 (*142), p. 390 (nom. transl.).
Test in a low trochospiral coil in the early 

stage, later nearly planispiral, and finally 
tending to uncoil, chambers few in number, 
interior undivided; wall agglutinated, exte
rior smooth to roughened; aperture in the 
early stage may be interiomarginal, later a 
round areal opening in the middle of the 
apertural face, and finally terminal in uncoiled 
chambers. U. Cretaceous (Coniacian to Maas- 
trichtian); USSR; Ukraine; W. Siberia.

ATAXOPHRAGMIUM Reuss. 1860 
Plate 147, figs. 1-8

Type species: Bulimina variabilis d’Orbigny, 
1840 (*2307), p. 40; SD Cushman, 1928 (*747), 
p. 129.
Ataxophragmium Reuss, I860 (*2579), p. 52. 
Alaxogyroidina Marie. 1941 |*2031),p. 53.255,258; type 

species; obj.: OD.
Ataxophragmoides Brotzen. 1948 (*429), p.35: type spe

cies: Ataxophragmoides frankei Brotzen. 1948: OD. 
Chambers in a low trochospiral coil, spiral 

side largely involute and early whorls not 
visible, chamber interior simple and undivided; 
wall coarsely agglutinated, with considerable 
cement; aperture loop-shaped and interio- 
maiginal in the early stage, later becoming 
areal and no longer extending to the base of 
the apertural face. U. Cretaceous (Cenom
anian) to Paieocene; France; Germany; 
England; Sweden; USSR.

HAGENOWELLA Cushman, 1933
Plate 145, figs. 4-7 and 21-23 

Type species: Valvulina gibbosa d’Orbigny, 
1840 (*2307), p. 38; OD.
Hagenowella Cushman, 1933 (*772), p. 2. 
Arenobulimina (Novatrix) Voloshina, 19651*3309), p. 149. 

153.154; type species: Globigerina elevata d'Orbigny. 
1840 (*2307), p. 34; OD.



Test subglobular to ovoid, trochospiral. with 
four chambers per whorl throughout, cham
bers inflated, imercameral sutures depressed, 
nearly vertically aligned, and parallel to the 
axis of coiling: wall agglutinated, interior of 
chambers simple; aperture an interiomarginal 
arch. U. Cretaceous {Cenomanian to Maas- 
trichtian), cosmopolitan.

Remarks: Hagenowella was originally 
described as having internal partitions, as spec
imens from the Isle of Riigen were erroneously 
believed to be conspecific with Valvulina 
gibbosa d'Orbigny. The true nature of d’Or- 
bigny's species was clarified by Marie (1941, 
*2031I, who staled that based on the original 
types the species has a simple interior. The 
species with internal partitions is now referred 
to as Hagenowina quadribullata (von Ha- 
genow). Previously regarded (Loeblich and 
Tappan, 1964, *1910, p. C273) as a synonym 
of Arenobulimina. the genus was recognized 
as distinct by Barnard and Banner (1980, *142, 
p. 389) as the intercaraeral sutures are nearly 
parallel to the axis of coiling rather than 
separated by a broad angle.

PITYUSINA Rangheard and Colom, 1967
Plale 146, figs. 5-10

Type species: Pityusina conica Rangheard 
and Colom, 1967; OD.
Pityusina Rangheard and Colom, 1967 (*2511), p. 297.

Test free, a high conical and apparently 
trochospiral series of chambers, few per whorl 
in the early stage, increasing in number per 
whorl as added, and final whorl may have 
seven or more, septa may be thin and delicate 
and secondarily destroyed, leaving a cavern
ous interior, apertural surface flattened, periph
ery lobulate; wall coarsely agglutinated, 
noncanaliculate; aperture at the base of the 
final chamber. L. Cretaceous (Hauterivian to 
Barremian); Spain; Baleares.

Remarks: Although Pityusina was described 
as single chambered and belonging to the 
Saccamminidae, the presence of partitions in 
rare sections also suggested a relationship to 
the Valvulinidae. The above description is 
based largely on the original figures of the 
type species, those of the exterior of the cone

(Rangheard and Colom. 1967, *2511, pi. V, 
figs. 3,15.20,21) indicating an early spire and 
the flattened apertural surface of the holo- 
type (ibid., pi. V, fig. 11). suggesting more 
than four chambers in the final whorl (the 
holotype is also shown on pi. V, figs. 14, 15). 
Similarly, the figures of sectioned specimens 
(ibid., pi. VI, figs. 7, 10) show distinct cham
bers that increase rapidly in size from the tip 
of the cone and the probable aperture on the 
flat side of the cone (ibid., pi. VI, figs. 2 ,4 ,5 , 
8), as well as that of an earlier chamber (ibid., 
pi. VI, fig. 7).

PRAECHRYSALIDINA Luperto Sinni, 1979
Plate 146, figs. 11-15

Type species: Praechrysalidina infmcretacea 
Luperto Sinni, 1979; OD.
Praechrysalidina Luperto Sinni. 19791*1948), p. 4.

Test conical, triserial throughout, rarely 
with incipient rafters behind the apertural 
face; wall calcareous, thick, microgranular, 
dark, at high magnification appearing to be 
crossed by fine striae aligned perpendicular 
to the test surface, the striae particularly evident 
in the region corresponding to the marginal 
zone, agglutinated material sparse; aperture 
terminal, cribrate, of numerous pores restricted 
to a well-defined area that is inclined toward 
the test axis and surrounded by a peripheral 
undivided marginal zone. L. Cretaceous 
(Aptian to Albian); Italy.

SABULINA Frieg and Price. 1982
Plate 145. Tigs. 15-18

Type species: Bulimina presli van sabulosa 
Chapman, 1892 (*522), p. 755; OD.
Arenobulimina (Sabulinal Frieg and Price. 1982 (*1185), 

p. 63.
Test with high trochospiral coil of four 

broad and low chambers per whorl, enlarging 
rapidly as added so that final whorl occupies 
more than half the test length, apertural end 
of test distinctly flattened, nearly perpendic
ular to the lateral wall; wall coarsely aggluti
nated, solid, surface roughly finished; aperture 
a high slit, perpendicular to the basal suture 
of the chamber, and bordered by a narrow 
rim. L. Cretaceous (U. Albian); England.
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Remarks: Described as a subgenus of 
Arenobulimina, Sabulina is elevated to generic 
status in view of the fewer chambers per whorl, 
coarsely agglutinated wall, and the broader 
flattened apertural end being nearly perpen
dicular to the test axis, rather than oblique.

Subfamily PERNERININAE Loeblich 
and Tappan, 1984

Pemcrininac Loeblich and Tappan. 1984 (*1918), p. 15.
Chamber interior with peripheral internal 

buttresses, partitions, or chamberlets. U. Tri- 
assic (Norian) to U. Cretaceous (Maastrichtian).

Remarks: Differs from other Ataxophrag- 
miidae in having internal partitions within 
the chambers.

AGGLUTISOLENA Senowbari- 
Daryan, 1984

Plate 828, figs. 1-8
Type species: Agglutisolena conica Senowbari- 
Daryan, 1984: OD.
Agglutisolena Senowbari-Daryan. 19841*2869), p. 89.

Test small, subconical, early stage uncer
tain, possibly trochospiral. later with broad 
low inflated chambers, constricted at the 
sutures; wall relatively thick, agglutinated; 
aperture terminal, produced, described as 
connecting to an internal continuous tube. U. 
Triassic (Norian), Palermo, Sicily, Italy.

Remarks: An interpretation was based on 
the nonoriented sections, suggesting that the 
conical test was provided with a continuous 
central tube that did not communicate with 
the chambers. However, no transverse sec
tions were illustrated that would show such a 
continuous structure, and the section of the 
holotype shows continuous septa crossing the 
test, including the septa of the upper cham
bers that supposedly inteisect the tube. These 
oblique sections could equally well be inter
preted as intersecting radial beams in the 
later chambers.

COPROLITHINA Marie, 1941
Plate 147, figs, 9-13

Type species: Coprolithina subcylindrica Ma
rie, 1941; OD.
Coprolithina Marie, 1941 1*2031), p. 37.

Test free, large, up to 3.8 mm in length, 
subcylindrical or slightly curved at the initial 
end, early stage enrolled with a single nearly 
planispiral whorl, later uniserial, rectilinear, 
and of nearly constant lest diameter, cham
bers with eight to fourteen radial beams 
extending from the chamber floor to the roof 
and projecting about halfway to the center of 
the chamber cavity; wall thick, coarsely agglu
tinated, constructed of numerous small fora- 
miniferal tests and other shells and foreign 
particles; aperture terminal, cribrate, five to 
ten irregular openings leading into the cen
tral area of the domed final chamber. U. Cre
taceous (Senonian); France; England.

CRENAVERNEUILINA Barnard 
and Banner, 1980 

Plate 148, Tigs. 1-3
Type species: Flourensina mariei D. J. Carter 
and Hart, 1977 (*497), p. 9 (originally as 
"mariae": see ICZN art. 19 (a)(i); 32 (c)(ii); 
33(b)(ii)); OD.
Crenavemeuilina Barnard and Banner, I980(*I42),p. 393.

Test elongate, triserial throughout, cham
ber interior subdivided by buttresses or radial 
partitions in the peripheral part; wall aggluti
nated, thick and rigid; aperture a high narrow 
arch or vertical straight to curved slit, interio- 
marginal to areal with a groove or depression 
connecting to the basal suture. Cretaceous 
(Albian to Cenomanian); England; Poland; 
Netherlands.

HAGENOWINA Loeblich 
and T appan,1961 
Plate 148. figs. 17-19

Type species: VaivuUna quadribuilata von Ha- 
genow, 1842 (*1359), p. 570: OD.
Hagenowina Loeblich and Tappan, 1961 (*1905), p. 242.

Test trochospirally enrolled with four cham
bers per whorl, intercameral sutures parallel 
to the axis of coiling, interior of chambers 
with internal buttresses or partitions extending 
up from the floor of the chamber for a short 
distance inward from the outer wall; wall 
finely agglutinated; aperture a small arch or 
loop against the base of the chamber. U. Cret
aceous (Campanian to Maastrichtian); Europe.



KAEVER1A Senowbari-Daryan, 1984 
Plate 828. figs. 9-11

Type species: Palaeoliluonella fluegeli Zani- 
netti, Altiner, Dager, and Ducret, 1982(*3432), 
p. 107; OD.
Kaeveria Senowbari-Daryan. 1984 (*2869), p. 87.

Test subconical, chambers of early stage 
trochospirally enrolled, interior undivided, 
later chambers biserial and uncoiled, with 
interior subdivided by alternating longer and 
shorter radial beams; wall agglutinated; 
aperture terminal,simple. U.Triassic(Norian/ 
Rhaetian); Turkey; Italy: Sicily; Austria.

OPERTUM Voloshina, 1972
Plate 148. Tigs. 4 and 5

Type species: Ataxophragmium (Opertum) 
incognitum Voloshina. 1972; OD. 
Ataxophragmium tOpertum) Voloshina. 1972 (*3311), 

p. III.
Ataxophragmium tO penum l Voloshina, 1965 (*3309|, 

p. 150. 154, 155 (name not available. ICZN Art. 13 
laKil. no description!.
Test subglobular, with few gradually enlarg

ing chambers in a low trochospiral coil that is 
nearly involute on the spiral side, chamber 
interior subdivided by numerous tiers of inter
nal partial partitions or buttresses that form 
distinct chamberlets and may be more numer
ous in later chambers; wall moderately coarsely 
agglutinated, surface roughened; aperture a 
low interiomarginal slit on the periphery and 
may be slightly oblique. U. Cretaceous (U. 
Campanian to Maastrichdan); USSR; Ukraine, 
Crimea, W. Siberian depression.

ORBIGNYNA von Hagenow, 1842 
Plate 149, figs. 7-9

Type species: Orbignyrta ovata von Hagenow, 
1842: OD.
Orbignvna von Hagenow. 1842 (*1359), p. 573.

Test enrolled in a low trochospiral to 
pseudoplanisprral coil at first, later more loosely 
coiled, interior of chambers subdivided by 
buttresses and partidons; wall agglutinated, 
with shell fragments and other calcareous 
particles; aperture interiomarginal in the early 
stage, and later a rounded to irregular areal 
opening. U. Cretaceous (Campanian to Maas
trichdan); Europe.

PERNER1NA Cushman, 1933
Plate 149. figs. 3-6

Type species: Buliminadepressa Pemer, 1892 
(*2383), p. 55; OD.
Pemerina Cushman. 1933 (*772), p. 19.

Test trochospirally enrolled, nearly invol
ute coiling on spiral side leaving visible 
externally only a small part of the early whorls, 
several chambers per whorl, interior partially 
subdivided by pillars that extend from cham
ber floor to roof; wall coarsely agglutinated, 
thick; aperture a loop at the base of the inner 
margin of the flattened apertural face. U. 
Cretaceous (Turonian to Coniacian); Czech
oslovakia; Germany.

VOLOSHINOIDES Barnard 
and Banner, 1980 
Plate 148. figs. 13-16

Type species: Arenobulimina labirvnthica Vo
loshina, 1961 (*3308), p. 74; OD.'
Arenobulimina (Volushinnidcs) Barnard and Banner, 1980 

(*142), p. 390 (nom. subst. pro Arenobulimina fColum- 
nella) Voloshina. 1965).

Arenobulimina iColumnella) Voloshina. 1965 (*3309), 
p. 149,154,155 (non Cotumnella Levinsen. 1914); type 
species: obj.; OD.
Test trochospirally enrolled, four or more 

chambers per whorl, chambers commonly 
broad and low, with whorls enlarging rapidly, 
intercameral sutures at a broad angle to the 
axis of coiling; wall agglutinated, interior with 
numerous buttresses attached to the outer 
wall that may meet to form a coarse subepi- 
dermal mesh and irregular chamberlets; 
aperture a single interiomarginal arch. L. Cre
taceous (Albian) to U. Cretaceous (Maastrich- 
tian); Europe.

VOLOSHINOVELLA Loeblich 
and Thppan,1964 

Plate 148. figs. 6-12
Type species: Lituola aquisgranensis Beissel, 
1886 (*173), p. 138; figured and redescribed 
in 1891 (*174), p. 12; OD.
Voloshinovella Loeblich and Tappan, 1964 (*1910), p.C291 

(nom. nov. pro Beisselina Voloshinova and Balakhma- 
tova, 1959).

Beisselina Voloshinova and Balakhmalova. in Rauzer- 
Chemousova and Fursenko. 1959 (*2531). p. IT ! I non 
Beisselina Canu, 1913): type species: obj.; OD.



Test at first enrolled in a very low trocho- 
spiral to nearly planispiral coil, biinvolute, 
later tending to uncoil, chambers broad, low, 
and cylindrical, chamber interior subdivided 
by radial partitions and buttresses that extend 
from chamber floor to roof; wall coarsely 
agglutinated, surface may be roughly finished; 
aperture in the uncoiled stage terminal, areal, 
and may be triradiate to tetraradiate. U. Cre
taceous (Campanian); Europe.

Remarks: Voloshina (1972, *3311, p. 94) 
correctly cited the type species of Voloshino- 
vella as Lituola aequisgranensis | sic | Beissel 
but only included Beissel's figure 32 of var. 
conica as V  aquisgranensis. In the same pub
lication (1972, p. 118), this species also was 
indicated as Orbignyna fOrbignyna) aequis
granensis [sic| (Beissel). However, the type 
species originally designated for the genus 
cannot be later changed, and true aquisgra
nensis rather than the variety conica was des
ignated as the type species of Voloshinovelia. 
If two distinct species or genera are in fact 
represented, the one differing from typical Vo- 
loshinovella must be given a new specific name.

Family GLOBOTEXTULARIIDAE 
Cushman, 1927

Globotextulariidae Suidova. 1981 (*2696), p. 23, nom. 
transl. ex subfamily Globotextulariinae.
Test coiled in high trochospiral at first, 

later may be quadriserial, triserial, or bise
rial; wall coarsely agglutinated, noncanalicu- 
late; aperture interiomaiginal to areal. U. Cre
taceous (Campanian) to Holocene.

Subfamily GLOBOTEXTULARIINAE 
Cushman. 1927

Globotextulariinae Cushman, 1927 (*742), p. 40 (sub
family).

Glohotextulariinea Said ova, 1981 1*2696), p. 24 Isuper- 
subfamily).

Vemeuillinullinae Saidova, 1981 (*2696), p. 24 (nom. 
imperil.

Vemcuilinullinae Loeblich and lappan, 1984 (*1918), 
p. 15. nom. con. pro Vemeuillinullinae.
Test in high trochospiral coil, later stage 

with three or four chambers per whorl; wall 
coarsely agglutinated, noncanaliculate; aper
ture an interiomarginal umbilical arch. Eocene 
to Holocene.

CRIBROTURRETOIDES
D. J. Smith, 1949 
Plate 149, figs. 1 and 2

Type species: Cribroturretoides miocenica 
D. J. Smith. 1949; OD.
Cribroturretoides D. J. Smith, 1949 (*3005), p. 56.

Test elongate, a high trochospiral coil of 
about three inflated chambers per whorl, 
sutures deeply incised; wall agglutinated: 
aperture apparently an interiomarginal arch, 
umbilical in position. M. Miocene; USA: 
Louisiana.

Remarks: Cribroturretoides was originally 
described as having a cribrate aperture cov
ering the entire upper surface of the test, on 
all chambers of the final whorl: it was later 
described (Loeblich andTappan, 1964,*1910, 
p. C28I) as having “a few relatively large irreg
ular openings.*' Restudy of the holotype of
C. miocenica does not support the descrip
tion of a multiple aperture, as the latter appears 
only to be a small interiomarginal opening. 
Reflections from the quartz grains of the agglu
tinated test may have resulted in the errone
ous interpretation. Although superficially 
resembling the Cretaceous Verneuilinoides, 
the present genus apparently has only three 
chambers per whorl and seems closer to the 
Globotextulariidae.

GLOBOTEXTULAR1A Eimer 
and Fickert. 1899

Plate 150. figs. 1-7
Type species: Haplophragmium anceps Brady, 
1884 (*344), p. 313; OD.
Globaiexluturia Eimer and Fickert. 1899 (*1088), p. 679.

Test free, large, trochospiral. with five cham
bers per whorl for up to three whorls, later 
reduced to four chambers per whorl, and 
commonly only three per whorl in the final 
stage, or may become triserial immediately 
after the trochospiral beginning; commonly 
an abrupt change in the axis of coiling in the 
later part results in an irregular or lopsided 
test, chambers subglobular, inflated, final one 
or two chambers may be very broad and show 
a slight median indentation, but this is not a 
reflection of internal subdivision, sutures 
depressed; wall thick, coarsely agglutinated
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but rather loosely cemented: aperture interio- 
marginal, a broad arch in the umbilical area. 
Holocene, from 713 m to 3,900 m depth; N. 
and S. Atlantic; N. and S. Pacific.

Remarks. Both external characters and the 
wall structure based on thin sections of the 
type species of Globotextularia were described 
by Loeblich and Tappan (1985, *1926, p. 197).

GRAVELLINA Bronnimann, 1953
Plate 149. figs. 10-14

Type species: Gravellina narivaensis Bronni
mann, 1953; OD.
Gravellina BrOnnimaim, 1953 (*378), p. 87.
1 Bmnnimannina S. N. Singh and Kalia, 1969 1*2978), 

p. 45; type species: Bmnnimannina eocenica S. N. Singh 
and Kalia, 1969; OD.
Test free, subconical, forming an elongate 

trochospiral coil, constantly with four cham
bers per whorl that overlap strongly the ear
lier part of the test so that final whorl comprises 
nearly half the test length; wall agglutinated, 
thick, interior simple; aperture a small inte- 
riomarginal opening. Eocene to Miocene; Thn- 
idad, West Indies; India.

Remarks: Gravellina resembles Tetrataxiella 
in having four chambers per whorl and the 
basal aperture opening near the axis of coiling, 
although the umbilicus is closed in contrast 
to Globotextularia.

Bmnnimannina was described as having 
an alveolar wall, but as the “alveoles" are 
confined to the wall itself and do not open 
into the chamber lumen, they may in fact be 
only sections of large quartz grains and do 
not indicate a true alveolar wall. In other 
respects Bmnnimannina eocenica appears 
identical to Gravellina.

RHUMBLERELLA Bronnimann, 1981 
Plate 151, figs. 1-6

Type species: RhumblereUa sepetibaensis Bron
nimann, 1981; OD.
Rhumblerella Brftnnimaiui, 1981 (*388), p. 45.
Toddella Brdnnimann and Zaninetti. 1984 (*412), p. 100; 

type species: Eggerella humboldti Todd and Bronni
mann. 1957 (*3204), p. 26; OD.
Test tiny, up to about 0.27 mm in length, 

robust in form, subconical, inflated subglobular 
chambers in trochospiral arrangement, final

whorl reduced to three or four chambers, 
sutures distinct, depressed; wall agglutinated, 
noncanaliculate, coarse grained, surface 
roughly finished: aperture a single low interio- 
marginal arch, approximately or completely 
axial in position, against the chambers of the 
previous whorl. Holocene; S. Atlantic: Bra
zilian shelf; Trinidad: Gulf of Paria; al depths 
ranging from 6 m to 36 m.

Remarks: Both Rhumblerella and Toddella 
were described in the Eggerellidae and com
pared to Eggerella and Eggerelloides. although 
the latter genera have quite distinctive apertural 
features and a canaliculate wall. Toddella was 
described as differing from Rhumblerella in 
having a slightly asymmetrical aperture, but 
these do not appear sufficiently distinct for 
generic separation.

TETRATAXIELLA Seiglie, 1964
Plate 150. figs. 8-12

Type species: Tetrataxiella avalai Seiglie, 1964; 
OD.
Tetrataxiella Seiglie. 1964 (*2844), p. 9.

Test free, elongate conical, quadriserial, 
chambers inflated and strongly overlapping, 
so that final whorl occupies one-half the test 
length, interior simple; wall agglutinated, sur
face smoothly finished except for frequent 
large grains of quartz or shell fragments; 
aperture a low interiomarginal arch, opening 
into the umbilicus. Holocene: Caribbean: NE 
Venezuela.

Remarks: Although Tmchammina quadri- 
loba Hoglund, 1948 was included in Tetratax
iella by Seiglie, that species was later made 
the type species of the trochamminid genus 
Tmchamminopsis Bronnimann, 1976. The high 
spired Tetrataxiella appears more closely 
related to Globotextularia. from which it dif
fers in being quadriserial throughout.

VERNEUILINULLA Saidova. 1975
Plate 151. figs. 7-10

Type species: Vemeuilinulla tessera Saidova, 
1975; OD.
Vemeuilinulla Saidova. 1975 (*2695), p. 102. 
Verneuilinullinulla Saidova, 1981 (*2696), p. 24 (err. cit.).

Test elongate, subconical, early stage



trochospiral, with four to five chambers per 
whorl, later reduced to three per whorl: wall 
coarsely agglutinated, surface roughly finished; 
aperture an interiomarginal opening against 
the basal suture, umbilical in position, Holo
cene; N. Pacific, at 1,669 m.

Remarks! Verneuilinulla was originally 
placed in the Globotextulariinae, described 
as like Eggerella but with an interiomarginal 
aperture. Although the original figures of V. 
tessera are not clear, other species included 
in the generic diagnosis better indicate its 
nature.

Subfamily LIEBUSELLINAE Saidova, 1981
Liebusellinae Saidova, 1981 1*2696), p. 27.
Jarvisellinae Saidova. 1981 (*2696), p. 26.
Jarvisellinea Saidova, 1981 (*2696),p. 26 (supersubfamily). 
Maianziinae Saidova. 1981 (*2696), p. 26.

Test trochospiral, may be reduced to three 
or fewer chambers per whorl in the adult, 
chamber interior subdivided by internal but
tresses or partitions. U. Cretaceous (Campan
ian) to Holocene.

CUBANINA Palmer, 1936 
Plate 152. figs. 1-5

Type species: Cubanina alavensis Palmer. 1936;
o d .
Cubanina Palmer. 1936 (*2327), p. 123.

Test large, elongate, up to4.5 mm in length, 
circular in section, early stage triserial, later 
uniserial, interior of chambers partially sub
divided by narrow vertical partitions that pro
ject inward from the outer wall and extend 
from the chamber floor to the roof; wall agglu
tinated, aperture terminal, rounded, some
what produced. L. Oligocene: Cuba.

JARVISELLA Bronnimann, 1933
Plate 152. figs. 6-10

Type species: Jarvisella karamatensis Bronni
mann. 1953; OD.
Jarvisella Bronnimann. 1953 (*378), p. 88.

Test ovate in outline, somewhat flattened, 
early chambers trochospirally enrolled, trise- 
rial in the adult, interior partially subdivided 
by vertical infoldings of the outer wall at the 
lower edge of the chambers, forming apparently

double-walled septula: wall finely agglutinated, 
thin and readily compressed and distorted; 
aperture an interiomarginal arch with border
ing lip. Oligocene to Miocene; Trinidad, Wesi 
Indies.

UEBUSELLA Cushman, 1933
Plate 152. figs. 11-16

Type species: Lituola nautiloidea Lamarck 
var. soldanii Jones and Parker, 1860 (*1618), 
p. 307: OD.
Uebusella Cushman. 1933 l*769|, p. 36.

Test large, up to 5.5 mm in length, stout, 
with early trochospiral coil of four to five 
chambers per whorl, rapidly reducing to 
uniserial in the adult, chambers slightly inflated, 
somewhat overlapping previous chambers so 
that final chamber appears subconical, and 
previous chambers appear relatively short from 
the exterior, interior subdivided by vertical 
partitions projecting inward from the outer 
wall nearly but not quite to the center of the 
test, and extending from chamber floor to 
roof, sutures depressed; wall agglutinated, 
thick, commonly with calcareous particles in 
a considerable amount of light gray cement, 
and with occasional darker grains, surface 
smoothly finished: aperture terminal, slightly 
produced, commonly of one or more irregu
lar, X- or V-shaped slits, and may have up to 
five separate small openings, or these may be 
connected in part to result in a triradiate or 
multiradiate opening. Eocene to Holocene; 
Europe; North America; West Indies: Pacific 
Ocean.

Remarks: Among species previously referred 
to Uebusella, some have different internal 
structures, some lack radial partitions and 
merely have canaliculate walls, and some have 
a simple rounded aperture. These should be 
transferred elsewhere.

MATANZIA Palmer, 1936
Plate 153. figs. 4-7

Type species: Matanzia bermudezi Palmer. 
1936; OD.
Matanzia Palmer. 19361*2327), p. 125.

Test elongate, cylindrical, up to 1.8 mm in 
length, trochospirally enrolled in the early



stage, with up to five chambers per whorl, 
then rapidly reduced to biserial. the biserial 
stage occupying about half the test length, 
interior of chambers subdivided by up to ten 
narrow vertical partitions that radiate inward 
from the outer wall; wall agglutinated; aperture 
a low arch at the base of the final chamber. L. 
Oligocene to Miocene; Cuba; ?New Zealand.

REMESELLA VaSlSek. 1947
Plate 153. figs. 1-3

Type species: Remesella mxxriae VaSiCek, 1947 
= Textulariella'l varians Glaessner, 1937 
(*1246), p. 366; OD.
Remesella VaslJek. 1947 (*3256), p. 24b.

Test subconical. up to 1.2 mm in length, 
early chambers trochospirally enrolled, later 
biserial, basal part of the chambers partially 
subdivided internally by incomplete vertical 
partitions, reflected by external grooves: wall 
agglutinated, with considerable cement, sur
face rough; aperture an inieriomarginal arch. 
U. Cretaceous (Campanian) to Paleocene 
(Danian); Czechoslovakia; Switzerland; Aus
tria; Romania; USSR: Crimea; New Zealand.

RUAKITURIA Kennett, 1967 
Plate 153. figs. 10-13

Type species: Ruakituria pseudorobusta Ken
nett, 1967; OD.
Ruakituria Kennett. 1967 (*1672), p. 994.

Tfest elongate, stout, early trochospiral stage 
with four or more chambers per whorl, later 
reduced to biserial. chambers partly subdivided 
internally by vertical radial partitions that 
project inward from the outer wall; wall agglu
tinated, noncanaliculate; aperture a vertical 
slit or loop extending upward from the base 
of the final chamber. L. Miocene to Holocene; 
New Zealand; Andaman Sea, Car Nicobar: 
Pacific Ocean, off Fiji.

Family TEXTULARIELLIDAE Gronhagen 
and Luterbacher. 1966 

Textulariellidae Grdnhagen and Luterbacher,) 9661*1313), 
p. 244.

Texiulariellinae Saidova, 1981 (*2696), p. 27 (subfamily!. 
Textulariellinca Saidova. 1981 (*2696), p. 27 (supersub

family).

Hagenowinoididue Saidova. 19811*2696), p. 25. 
Hagenowinoidineu Saidova. 1981 1*2696), p. 25 (super- 

subfamily).
Hagenowinoidinae Saidova. 1981 (*2696), p. 25 (sub

family).
Alveovalvulinidae Seiglie. Fleisher. and Baker. 1986 

(*2857), p. 169 (invalid, 1CZN An. 23 (a), included 
Jarvisella. upon which a prior family group name had 
been based).
Test trochospiral in early stage with three 

or more chambers per whorl, later becoming 
triserial, bisetial, or uniserial: wall aggluti
nated, with alveolar inner structure. Miocene 
to Holocene.

ALVEOVALVULINA Brdnnimann, 1951 
Plate 153, figs. 8 and 9

Type species: Alveovalvulina suteri Brdnni
mann. 1951: OD.
Alveovalvulina Brdnnimann. 1951 (*371), p. 100.

Test with early tmchospiral stage of three 
or more chambers per whorl, later reduced to 
triserial, chambers strongly overlapping those 
of earlier whorls; wall agglutinated, with alve
olar structure; aperture a low interiomarginal 
arch. Miocene; Trinidad, West Indies.

CUNEOLINELLA Cushman 
and Bermudez. 1941 

Plate 153, figs. 19-21
Type species: Cuneolinella lewisi Cushman 
and Bermudez, 1941; OD.
Cuneolinella Cushman and Bermhdez. 1941 (*808), p. 101.

Test large, flattened, with four to five 
trochospirally coiled chambers in the first 
whorl, then biserial with broad low and com
pressed chambers of nearly constant height, 
the flat sides being parallel to the plane of 
biseriality as in Cuneolina, chambers increas
ing rapidly in breadth on the flat sides so that 
test becomes Oabelliform, the chambers Finally 
strongly recurved at the margins and almost 
cyclic; wall agglutinated, interior with subep- 
idermal mesh, exterior smoothly finished; 
aperture interiomarginal, a row of low slits at 
the base of the final chamber face. M. Miocene: 
Dominican Republic.

Remarks: Although regarded as a syno
nym of Textulariella by Grdnhagen and Luter
bacher (1966, *1313, p. 244), Cuneolinella



differs in having a multiple row of openings 
rather than a single aperture, as well as by the 
flattened test and strongly recurved chambers.

GUPPYELLA Bronnimann, 1951
Plate 153, figs. 14-18: plate 155. figs. 4-6 

Tvpe species: Goesella miocenica Cushman, 
1936 (*781), p. 33: OD.
Guppyella Bronnimann, 1951 (*371), p. 98. 
Atveovtilvulinella Bifmnimann. 1953 (*378), p. 90: type 

species: Uehuxella pozonensis Cushman and Renz. 
1941 1*846), p. 9; OD.
Test trochospiral in the early stage, with 

four to six chambers per whorl, later reduced 
to triserial, biserial, and finally uniserial, periph
eral region of chambers subdivided into al
veoles by plates arising perpendicular to the 
outer wall, the later chambers being almost 
completely filled with the alveolar partitions; 
wall agglutinated, surface smoothly finished; 
aperture a low interiomarginal slit in the early 
stage, later becoming terminal, subcircular 
to elongate, without a lip or neck. Upper L. 
Miocene to Holocene; Trinidad, West Indies; 
Costa Rica; Venezuela.

HAGENOWINOIDES Saidova, 1975
Plate 154, figs. 1-4

Type species: Hagenowinoides aiveolarum Sai
dova, 1975; OD.
Hagenowinnidex Saidova, 19751*26951, p. 106.

Test free, large, up to 1.1 mm in height, 
coiled in a high trochospiral, early whorls 
with more than three chambers, later with 
only three chambers per whorl, chambers 
inflated, enlarging rapidly as added, the final 
whorl occupying nearly half the test length; 
wall agglutinated, compact at the exterior, 
with thick alveolar inner layer; aperture a 
high interiomarginal arch. Holocene; Pacific.

Remarks: This genus is tentatively recog
nized on the basis of the reportedly alveolar 
wall, although no sections have been illus
trated to show this character.

TEXTULARIELLA Cushman, 1927
Plate 154, figs. 5-11: plale 155, fig. 7 

Type species: Textularia barrettii Jones and

Parker. 1876 (*1621), p. 99 (syn. Textularia 
barrettii Jones and Parker, 1863, *1620, p. 80, 
name not available, no description); OD. 
Textulariella Cushman, 1927 1*742), p. 24. 
Neocuneotina Bermudez and Rivero, 19631*2111, p. 270; 

type species: Cuueolina puvonia d'Orhigny var. angusta 
Cushman, 19191*715|, p. 34; OD.
Test of the megalospheric generation sub- 

conical, microspheric generation similar in 
early stage but later stage flattened, early 
trochospiral coil with three or more cham
bers per whorl, later reduced to biserial. inte
rior with up to five orders of radial beams, 
some incomplete and attaching only to the 
chamber roof, whereas others extend from 
chamber floor to roof, primary beams nearly 
reach the center of the test, shorter ones 
being intercalated between them, beams joining 
and anastomosing inward to form tiny alveoles 
between the shorter beams near the outer 
wall, larger cavities remaining between adja
cent beams near the center, beams intercon
nected by up to three series of horizontal 
rafters in the height of a chamber; wall coarsely 
agglutinated, surface smoothly finished; aper
ture a low interiomarginal arch. Miocene to 
Holocene; N. and S. Atlantic; Jamaica, West 
Indies; Gulf of Mexico; Caribbean.

Remarks: Gronhagen and Luterbacher 
(1966, *1313, p. 244) considered Cuneolinella 
Cushman and Bermudez, 1941, to be a syno
nym of Textulariella. but it differs in the strongly 
overhanging chambers and multiple slitlike 
aperture. However. Neocuneolina is here placed 
in synonymy with Textulariella, the large 
flattened specimens being regarded as micro- 
spheric individuals of the species that has a 
megalospheric generation of more rounded 
section.

Family CUNEOLINIDAE Saidova. 1981
Cuneolinklae Bronnimann. Decroucz, and Zaninetti. 1983 

1*398), p. 5, nom. transl. ex subfamily Cuncolininae. 
Test conical to subflabelliform, trochospiral 

in early stage, with up to five chambers per 
whorl, rapidly reduced to biserial; chambers 
subdivided by many septulae extending from 
the outer wall toward the junction of the two 
series of chambers: wall agglutinated, with



imperforate outer layer and reticulate subepi- 
dermal layer; aperture simple to multiple. M. 
Triassic (Anisian) to U. Cretaceous (Coniacian).

Subfamily CUNEOLININAE Saidova, 1981
Cuneolininae Saidova. 1981 1*2696), p. 26.

Chambers subdivided by radial partitions 
and may have horizontal partitions; wall agglu
tinated in both embryonic and biserial stage, 
imperforate: aperture simple to multiple, a 
row of pores at the base of the septal face. M. 
Triassic (Anisian) to U. Cretaceous (Coniacian).

CUNEOLINA d’Orbigny, 1839 
Plate 135. figs. 1-3

Type species: Cuneolina pavonia d’Orbigny, 
1846 (*2309), p. 253: SD (SM).
Cuneolina d'Orbigny, 1839 (*2304), p. 150.

Test free. compressed conical to flabelliform, 
early trochospire of about five chambers 
followed by very broad and low biserially 
arranged chambers, commonly compressed 
parallel to the plane of biseriality, interior 
subdivided into nearly rectangular chamberlets 
by radial partitions arising perpendicular to 
the outer wall and projecting inward toward 
the plane of biseriality, and by horizontal par
titions paralleling the septa; wall agglutinated, 
imperforate, with reticulate subepidermal layer; 
aperture a row of pores at the base of the 
seplal face. L. Cretaceous (Valanginian) to U. 
Cretaceous (Coniacian); China; USA; Europe.

PALAEOLITUONELLA Berczi- 
Makk, 1981 

Plate 155, figs. 8-10
Type species: Palaeolituonella majzoni Berczi- 
Makk. 1981 = Textularia meridionalis Luperto, 
1965 (*1945), p. 177; OD.
Palaeolituonella Berczi-Makk. 1981 (*189), p. 390.

Test elongate, conical, with four to five 
chambers in the early trochospiral whorl, 
followed by uniserial stage of broad low cham
bers, radial internal partitions rudimentary; 
wall thick, agglutinated, simple in structure; 
aperture not observed. M. Triassic (Anisian) 
to U. Triassic (Carnian); Hungary; Italy; Yugo
slavia; Austria; Bulgaria.

PSEUDOTEXTULARIELLA
Barnard, 1953 

Plate 156. figs. 7-11
Type species: Textulariella cretosa Cushman, 
1932 (*765), p. 97; OD.
Pseudotextulariella Barnard, in Barnard and Banner, 

1953 (*141), p. 177.198.
Test free, conical, early trochospiral stage 

with four to five chambers, later triserial, and 
adult wholly biserial, interior subdivided by 
radial and horizontal partitions, resulting in 
up to six tiers of chamberlets per chamber; 
wall finely agglutinated, surface smoothly fin
ished; aperture interiomarginal, a low open
ing at the base of the flattened apertural face. 
U. Cretaceous (Cenomanian); Europe.

VERCORSELLA Amaud-Vanneau, 1980
Plate 156, figs. 1-6

Type species: Vercorsella arenata Arnaud- 
Vanneau, 1980; OD.
Vercorsella Amaud-Vanneau. 19801*71|, p. 518.

Test elongate and flaring, short early tro
chospiral stage followed by a more prominent 
biserial stage, laterally compressed parallel 
to the plane of biseriality, chamber interior 
subdivided by radial vertical partitions that 
increase in number in successive chambers, 
less well-developed horizontal partitions pres
ent in later chambers; wall agglutinated, with 
quartz and carbonate grains held in a micro- 
granular calcareous cement, surface commonly 
rough; aperture a simple interiomarginal slit 
that extends nearly the entire breadth of the 
final chamber. L. Cretaceous (U. Hauterivian 
to Bedoulian); France; Italy; Yugoslavia.

Subfamily SABAUD1INAE Bronnimann, 
Decrouez, and Zaninetti, 1983 

Sabaudiinae Bronnimann. Decrouez, and Zaninclli. 1983 
(*398). p. 5.
Chambers subdivided by vertical partitions 

and may have horizontal ones; embryonal 
stage with double wall, a microgranular inner 
layer and a perforate hyaline radial outer layer, 
biserial stage with imperforate agglutinated 
wall; aperture a simple interiomarginal slit.
L. Cretaceous (U. Hauterivian to Aptian).



SABAUD1A Charollais 
and Bronnimann, 1965 

Plate 157, figs. 1-6
Type species: Textulariella minula HofkerJr., 
1%5 (*1532), p. 186; OD.
Sabaudia Charollais and Brftnnimann, 1965 (*545), p. 616.

Test a high cone with flattened base, small 
initial trochospiral stage of three to four 
subglobular chambers, followed by later bise
rial stage, biserial chambers partially sub
divided by numerous vertical subepidermal 
partitions that arise perpendicular to the septa, 
secondary horizontal partitions also present 
in later chambers of large individuals, the 
ensemble of inner partitions resulting in a 
subepidermal network of chamberlets that 
open at the test interior; wall of embryonal 
trochospire double, with inner microgranular 
layer and outer hyaline radial and possibly 
perforate layer, wall of biserial stage aggluti
nated. imperforate; aperture an interiomarginal 
slit. L. Cretaceous (U. Hauterivian to Aptian); 
Germany; Switzerland; Spain.

Family DICYCL1N1DAE Loeblich 
and Tappan, 1964

Dicyclinidae Loeblich and Tappan. 1964 (*1910), p. C301. 
Dicyclininae Loeblich and Tappan, 1964 (*1910), p. C302 

Isubfamilyl.
Test free, discoidal, chambers cyclical, 

biserially added, partly subdivided by trans
verse or radial partitions or both to form numer
ous small chamberlets; wall of finely aggluti
nated calcareous particles, with imperforate 
epidermal layer; aperture multiple, periph
eral. L. Cretaceous (Albian) to U. Cretaceous 
(Santonian).

DICYCUNA Munier-Chalmas, 1887 
Plate 157. figs. 7-10

Type species: Dicyclina schlumbergeri Munier- 
Chalmas, 1887; OD.
Dicyclina Munier-Chalmas, 1887 (*2208), p. xxx.

Test free, discoidal, flattened to slightly 
undulating, initial stage slightly inflated, that 
of the megalospheric generation consisting 
solely of the proloculus, later chambers annu
lar, alternately added on the two sides of the 
test, interior subdivided by numerous thin

radial partitions, perpendicular to the outer 
wall and aligned from chamber to chamber; 
wall agglutinated, of calcareous fragments, 
with an imperforate epidermis and reticulate 
subepidermal layer; aperture consisting of 
round pores at the periphery. L. Cretaceous 
( Albian) to U. Cretaceous (Santonian); France: 
Spain; Yugoslavia.

Family DICTYOPSELLIDAE Bronnimann, 
Zaninetti, and Whittaker, 1983 

Dictyopsellidae Loeblich and Tappan, 19841*1918), p. 17, 
nom. transl. ex subfamily.

Dictyopsellinae Bronnimann et al., 1985 (*417), p. 206 
(subfamily).
Test a low trochospire, chambers semilunate 

as seen from spiral side, subtriangular with 
umbilical prolongation and nearly radial sutures 
on the umbilical side, chamber interior with 
prominent subepidermal network; wall finely 
agglutinated: primary aperture interiomarginal, 
with small secondary openings on the oppo
site side of the final chamber opening beneath 
the umbilical flap. L. Cretaceous (Barremian) 
to U. Cretaceous (Maastrichtian).

ANDAMOOKIA Ludbrook, 1966
Plate 158. figs. 1-4

Type species: Andamookia davenporiensis 
Ludbrook. 1966: OD.
Andamookia Ludbrook. 19661*1941), p. 102.

Test large, up to 1.25 mm in diameter, 
attached by the umbilical side, chambers in a 
low trochospiral coil, all chambers visible from 
the convex spiral side, only the final whorl 
visible on the flattened to concave umbilical 
side, chambers numerous, three to five per 
whorl, subglobular in the early stage, then 
becoming very low and crescentic as seen 
from the spiral side, appearing broad and 
wedgelike on the umbilical side, interior divided 
by numerous radial partitions or beams, with 
a few transverse rafters between the beams; 
wall agglutinated, with grains of fine quartz; 
aperture interiomarginal, near the umbilicus 
on the umbilical side. L. Cretaceous (L. 
Aptian); South Australia.

Remarks: Andam ookia  was originally 
placed in the Trochamminidae and related to



Remaneica. However. Remaneica is a very 
small thin-walled form, whereas the present 
genus Tesembles Dictyopsella in the large size, 
the irregular form of the occasionally attached 
individuals, and the radial beams and inter
connecting rafters forming a subepidermal 
mesh that is evident when the surface of the 
specimen is dampened.

CONORBINELLA Poroshina. 1976
Plate 159. figs. 5-7

Type species: Conorbinella azerbaidjanica 
Poroshina, 1976; OD.
Conorbinella Poroshina, 1976 (*2458), p. 110.

Test free, a low trochospiral cone or patel- 
liform, all whorls visible on Lhe convex spiral 
side, only the last whorl visible on the flat to 
concave umbilical side, crescentic chambers 
progressively broader and lower as added on 
the spiral side, appearingsubtriangular around 
the small umbilicus and with nearly radial, 
depressed septa on the umbilical side; inte
rior of chambers subdivided by numerous 
radial beams of varied length, the longest 
extending nearly to the umbilical region; wall 
variously regarded as calcareous perforate or 
as calcareous microgranular but probably 
agglutinated of calcareous particles, as are 
other Dictyopsellidae. surface fairly smooth; 
aperture a low slit on the umbilical side, mid
way between the umbilicus and periphery, 
and probably has a small sutural supplemen
tary aperture at the opposite side of the final 
chamber as in Dictyopsella. L. Cretaceous 
(L. Barremian to L. Aptian = Bedoulian): 
Azerbaydzhan SSR; France.

Remarks. Although originally described 
in the subfamily Discorbinae. family Discos 
bidae, Conorbinella later was transferred to 
the Dictyopsellidae (Loeblich and Tappan, 
1985, *1926, p. 177), although differing from 
Dictyopsella in lacking connections between 
adjacent septula. It is ancestral to DictyopseT 
loides that has only a few incipient rafters 
and. in turn, to Dictyopsella in which the 
meshwork occupies the entire surface area of 
the chambers.

DICTYOPSELLA Munier-Chalmas, 1900
Plate 158. figs. 5-7; plate 159, figs. 1-4 

Type species: Dictyopsella kiliani Munier Chal-

mas. in Schlumberger. 1900; SD Cushman, 
1928(*747), p. 111.
Dictyopsella Munier Chalmas. in Schlumberger, 1900 

1*2771), p. 462.
Low conical trochospiral test, with large 

globular proloculus followed by about two 
whorls of broad low. semilunate chambers as 
seen from the spiral side, on the umbilical 
side chambers appear subtriangular with an 
umbilical prolongation that may spread slighdy, 
and sutures are slightly curved and incised, 
interior of chambers with numerous long radial 
beams that arise perpendicular to the apertural 
face and septa and extend nearly to the cen
ter of the test, proloculus and all later cham
bers with shallow secondary beams that project 
inward from the spiral and umbilical surfaces 
of the test and are interconnected by rafters 
to produce a characteristic subepidermal 
network; wall finely agglutinated, surface 
smoothly finished; primary aperture a low 
interiomarginal arch, located midway be
tween umbilicus and periphery, with smaller 
secondary openings present on the opposite 
side of the umbilical chamber flap. U. Creta
ceous (Cenomanian to Maastrichtian); France; 
Spain.

Remarks: Dictyopsella has been variously 
placed systematically, as the internal struc
ture was not well understood. Because of the 
complex internal structure, it was compared 
to Coxites by Smout (1956, *3010, p, 342), 
then placed in the Barkerinidae, later in the 
Coxitinae, placed in the Ataxophragmiidae 
(Loeblich and Tappan, 1964, *1910, p. C285), 
compared to Kurnubia by Hottinger (1967, 
*1546, p. 94). and as the type of a subfamily 
Dictyopsellinae placed in the family Rema- 
neicidae by Bronnimann et al.. ( 1983, *417, p. 
206). The internal structure and relationships 
were clarified by Loeblich and Tappan (1985, 
*1926, p. 177).

DICTYOPSELLOIDES Loeblich 
and Tappan, 1985 

Plate 160, figs. 1-7
Type species: Dictyopsella cuvillieriGendrot, 
1968 <*1218), p. 682; OD.
Dictyopselloides Loeblich and Tappan. 1985 (*1926), 

p. 183.
Test flattened lenticular, trochospirally



enrolled with evolute spiral side and involute 
umbilical side, chambers crescentic and very 
broad and low, as seen from the spiral side, 
but subtriangular with slightly curved and 
nearly radial sutures on the umbilical side; 
interior with numerous fine radial beams, with 
shorter ones intercalated between longer ones 
that nearly reach the umbilicus but with very 
few or no cross partitions or rafters, so that 
the subepidermal skeleton does not form a 
distinct meshwork over the entire test; wall of 
finely agglutinated calcareous grains; aperture 
a low arch at the midpoint of the base of the 
apertural face on the umbilical side. U. Creta
ceous (U. Santonian); France; Spain.

Remarks: With chambers subdivided by 
prominent exoskeletal radial beams but with 
few if any interconnecting rafters, Dictyopsel- 
loides is intermediate between Conorbinella, 
with exoskeleton consisting solely of radial 
beams, and Dictyopsella with its complex sys
tem of radial beams and cross rafters that 
produces a subepidermal mesh on both faces 
of the test, even including the proloculus.

Family PFENDERINIDAE Smout 
and Sugden,1962

Pfenderinidae Smout and Sugden, 1962 (*3013), p. 582.
Test trochospiral, later stage may have 

reduced number of chambers per whorl, cham
ber interior of advanced taxa may be subdi
vided by vertical or horizontal exoskeletal 
partitions or both, resulting in a reticulate 
subepidermal layer; wall of imperforate micro- 
granular calcite with some agglutinated mate
rial. L. Jurassic (Lias) to U. Cretaceous 
(Maastrichtian).

Subfamily PFENDERININAE Smout 
and Sugden,1962

Pfenderininae Loeblich and Tappan, 1964 (*1910), p. C291, 
nom. transl. ex family Pfenderinidae. 

Pseudopfenderininae Septfontaine, 1986 (*2875A |, p. 54 
(name not available, ICZN An. 13 (a) (i), no description). 
Test trochospiral about a central column 

that is produced by successive perforated endo 
skeletal plates separated by secondarily infilled 
alveolar shell material; aperture consisting of 
pores on the central apertural plate. L. Jurassic 
to U. Cretaceous (Santonian).

ACCORDIELLA Farinacci, 1962
Plate 161, figs. 1-3

Type species: Accordiella conica Farinacci, 
1962; OD.
Accordiella Farinacci. 1962 (*1115), p. 7, 9.

Test large, conical, trochospiral, about three 
chambers per whorl spiralling about a broad 
axial region, chamber interior simple, axial 
region consisting of numerous endoskeletal 
horizontal plates interconnected by vertical 
pillars or buttresses; wall of imperforate 
microgranular calcite with infrequent agglu
tinated material, innermost part darker, per
haps with organic material, and exterior 
covered with a thin hyaline crystalline layer; 
cribrate aperture of numerous openings 
between the pillars in the central plate, inner 
foramina at the roof of the peripheral cham
bers allow communication with the inner 
labyrinthic axial region. U. Cretaceous (Co- 
niacian to Santonian); Italy; Spain; France.

DOBROGELINA Neagu, 1979
Plate 162, figs. 1-8

Type species: Dobrogelina discorbiformis Ne
agu, 1979; OD.
Dobrogelina Neagu. 1979 (*2238), p. 493.

Test trochospirally enrolled, in a nearly 
flat to moderately conical spire, numerous 
chambers per whorl, six to twelve in the final 
whorl, umbilical side with broad umbilicus 
covered by a succession of broad perforated 
plates, septa simple, chamber interior undi
vided; wall thin, consisting of nonlamellar, 
microgranular calcite, primary aperture a 
curved interiomarginal slit that may be cov
ered by the umbilical plates, secondary aper
tures consisting of the pores in the umbilical 
plate. L. Cretaceous (U. Berriasian to U. 
Barremian; VBedoulian); Romania; France.

DREVENNIA Arnaud-Vanneau, 1980
Plate 161, figs. 4-6

Type species: Drevennia ecougensis Arnaud- 
Vanneau, 1980; OD.
Drevennia Arnaud-Vanneau. 1980 (*71|, p. 569.

Test free, elongate, over 1.2 mm in length, 
early stage conical and trochospiral, later 
uncoiled and subcylindrical, chambers low 
and discoidal, uniserial and rectilinear, septa 
thick and horizontal, in the rectilinear part
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leaving a central region of about one-third 
the test diameter that is filled with short thick 
pillars, fusing to form a central columellar 
mass; wall microgranular, calcareous, with 
some agglutinated particles; aperture cribrate. 
consisting of pores in the oval to subcircular 
apertural face, earlier ones, seen in section, 
may pierce the central columella as well as 
the septa. L. Cretaceous (U. Barremian to 
Bedoulian); France.

Remarks: Drevennia resembles Satorina 
in the trochospiral stage followed by an un
coiled rectilinear one, but the axial region is 
less well developed.

PFENDERELLA Redmond, 1964
Plate 162. figs. 9-11

Type species: Pfenderella arabica Redmond, 
1964; OD.
Pfenderella Redmond. 19641*2537), p. 257.

Test a high trochospiral, with somewhat 
inflated chambers, their inner surfaces thick
ened by a secondary deposit of shell material 
but lacking the solid central columella pres
ent in Pfenderina: wall of imperforate micro- 
granular calcite; aperture a low arch at the 
base of the apertural face of the final cham
ber, covered by a finely perforate hemispheri
cal apertural plate, space between the apertural 
face and apertural plate filled by a porous 
endoskeletal deposit, secondary intercameral 
foramina connected by a shallow groove or 
subcamera] tunnel that spirals around the axis 
of coiling. M. Jurassic (Bathonian or Callovian); 
Saudia Arabia.

PFENDERINA Henson. 1948
Plate 162. figs. 12-19

Type species: Eorupertia neocomiensis Pfen- 
der, 1938 (*2397), p. 236; OD.
Pfenderina Henson. 1948 1*1459), p. 609.

Test a high trochospiral. chambers numer
ous, surrounding an axial region of thickened 
shell material, septa perpendicular to the spi
ral axis, and oblique to the test axis; wall 
microgranular in structure, imperforate; aper
ture consisting of numerous pores in the cen
ter of the apertural face, with secondary 
intercameral foramina about equidistant from

the ends of the chambers, appearing along 
the central solid column as a spiral groove or 
subcamera] tunnel. U. Jurassic to l). Creta
ceous (Cenomanian): Europe: SW Asia.

PSEUDOPFENDERINA Hottinger, 1967
Plate 163. figs. 1-7

Tvpe species: Pfenderina butterlini Brun. 1962 
(*442), p. 188; OD.
Pxeudopfenderina Hottinger. 1967 (*15461, p. 87. 89.

Test a high trochospiral. chambers numer
ous. strongly inclined with respect to the axis 
of coiling, the microspheric generation becom
ing very high and almost rectilinear, megalo- 
spheric generation shorter and more conical 
in form, apertural face consists of a septal 
expansion covering the umbilical region, umbil
ical part of the chamber interior filled with 
numerous pillars that are continuous from 
chamber to chamber and form a columellar 
endoskeleton in the axis of coiling, axis of the 
juvenile whorls filled with secondary depos
its. resulting in a massive central area but 
lacking a subcameral tunnel; wall calcare
ous, microgranular in structure; aperture 
consisting of many pores in the apertural face. 
L. Jurassic (M. Lias); Morocco.

SANDERELLA Redmond, 1964
Plate 163, figs. 8-11

Type species: Sanderella laynei Redmond, 
1964; OD.
Sanderella Redmond. 1964 (*2537), p. 258.

Test a low trochospiral in the early stage, 
later uncoiling and becoming flattened, broad 
and irregular, chambers low and broad, of 
constant height but rapidly increasing in 
breadth, chamber infilling occurs at all stages, 
forming a solid central core in the coiled 
initial portion as in Pfenderina. but uncoiled 
stage with open chamber lumen concentrated 
on one side and with the infilling on the oppo
site side, producing a solid, nearly flat ventral 
plate; wall of imperforate microgranular cal
cite; apertural pores at the outer margin of 
the uncoiled portion and outer margin of the 
ventral surface, early coiled portion with a 
single subcameral tunnel that branches and is 
multiple in the uncoiled stage, additional tun-
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riels intercalated as the uncoiled part widens.
M. Jurassic (Bathonian or Callovian); Saudia 
Arabia.

SATORINA Fourcade 
and Chorowicz, 1980

Plate 164, Tigs. 1-7
Type species: Satorina apuliensis Fourcade 
and Chorowicz, 1980; OD.
Satorina Knurcade and Chorowicz. 19801*11611, p. 271.

Test free, megalospheric embryonal appa
ratus of protoconch and deuteroconch, fol
lowed by a trochospiral stage of numerous 
chambers per whorl, and finally uncoiled and 
rectilinear, with rectilinear growth in a direc
tion perpendicular to the trochospiral axis; 
early stage unknown for the large flattened 
and fanlike microspheric test; septa extending 
only a short distance into the rectilinear part 
of the test to form the undivided marginal 
zone, central part of the test covered by suc
cessive apertural plates, interior of chambers 
beneath the apertural plates with endoskele- 
tal radial pillars that anastomose toward the 
center of the test and are progressively thick
ened to form a compact columella that may 
be traversed by fine canals; a row of circular 
foramina lies at the contact of the previous 
apertural plate and the succeeding septum, 
but these do not open to the exterior; wall of 
imperforate microgranular calcite; aperture 
multiple, numerous pores covering the sur
face of the apertural plate over the central 
zone of the test. M. Jurassic; Italy; Yugoslavia; 
Turkey.

STEINEKELLA Redmond, 1964
Plate 161. figs. 7-10

Type species: Steinekella steinekei Redmond, 
1964; OD.
Steinekella Redmond. 1964 (*2537), p. 259.

Test a high trochospiral, with numerous 
broad low chambers of nearly constant height 
between adjacent septa but with increasing 
number of chambers per whorl so that whorls 
enlarge rapidly and the apertural face of the 
final chamber occupies nearly half the test 
height, peripheral area of the chambers sub
divided by vertical transverse partitions

extending from chamber floor to roof but not 
aligned from chamber to chamber, openings 
near the inner ends of the partitions connect 
adjacent chamberlets within a single cham
ber; wall of imperforate microgranular cal
cite, with subepidermal reticulate network; 
aperture consists of a row of circular pores on 
the apertural face paralleling the peripheral 
margin, the pores concealed beneath a large 
apertural plate that covers most of the cham
ber face, space between the apertural face 
and the apertural plate occupied by a honey
comblike structure that is secondarily filled 
with shell material during growth, the filling 
and the secondary deposits on the chamber 
interior surfaces together forming a promi
nent solid central core pierced by multiple 
subcameral tunnels that run between the 
apertural pores of successive chambers. II. 
Jurassic (Oxfordian); Saudia Arabia.

Subfamily KURNUBIINAE 
Redmond. 1964

Kumubiinae Redmond, 1964 (*2537), p. 252.
Test trochospiral about a central column 

in early stage; imperforate epidermis covers 
subepidermal network formed by vertical and 
possibly horizontal exoskeletal partitions, endo- 
skeletal layers as in the Pfenderininae but 
lacking secondary infilling. L. Jurassic to U. 
Cretaceous (Maastrichtian).

GYROCONULINA Schroeder 
and Darmoian, 1977 

Plate 164, figs. 8-11
Type species: Gyroconulina columellifera 
Schroeder and Darmoian, 1977; OD.
Gyroconulina Schroeder and Darmoian, 1977 (*2805),

p. 118.
Test with conical early stage, later nearly 

cylindrical, globular proloculus followed by 
about two or three broad, low, and trocho- 
spirally arranged chambers per whorl but does 
not become completely uniserial; marginal 
zone of all chambers after the proloculus and 
second chamber subdivided by vertical exo
skeletal beams and horizontal rafters, both 
perpendicular to the outer surface of the test 
and deflected at their junctions to form a
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honeycomblike subepidermal network, cen
tral zone with irregularly distributed vertical 
pillars that thicken at the chamber floor and 
roof: numerous small apertural pores on the 
surface of the central zone of the apertural 
face, those of previous chambers opening into 
the central zone of the chambers of the previ
ous whorl. U. Cretaceous (U. Maastrichtian); 
Iraq.

KURNUBIA Henson. 1948 
Plate 165. figs. 1-6

Type xpeciex: Kumubia palaxtiniensis Henson, 
1948 (syn.: Valvulinellajumsxica Henson, 1948, 
*1459, p. 607); OD.
Kumubia Henson, 1948 (*1459), p. 608.

Test elongate, early chambers trochospiral 
about a central column with chambers some
what inclined to the axis of coiling, later 
uncoiled, uniserial, and rectilinear, outer part 
of chambers has a characteristic subepider- 
mat network, central part with endoskeletal 
pillars that are continuous from chamber to 
chamber, spaces between pillars later filled 
secondarily to produce a central column; 
apertural face consists of a plate over the 
umbilical region with many small apertures 
interspersed between pillars, where apertures 
are secondarily filled to produce a column, 
the septum adjacent to the column is resorbed 
to form a secondary foramen. L. Jurassic (Lias) 
to U. Jurassic (Kimmeridgian); SW Asia: 
Morocco; Yugoslavia; Crete.

PRAEKURNUB1A Redmond. 1964
Plate 165, figs. 7 and 8

Type xpeciex: Praekurnubia crusei Redmond, 
1964: OD.
Pmekurnubia Redmond. 1964 (*2537), p. 254.

Test elongate, many broad low chambers 
in a high trochospiral coil, sutures strongly 
oblique to the axis of coiling, chamber inte
rior subdivided by exoskeletal partitions that 
may extend partly or entirely from chamber 
floor to roof but without the horizontal sec
ondary partitions present in Kumubia: wall 
calcareous, imperforate, microgranular; aper
ture a low interiomaiginal arch covered by a 
finely porous apertural plate, the space between 
the apertural face and the apertural plate

being filled by a honeycomblike structure, 
apertural plate apparently secondarily resorbed 
as new chambers are added, leaving the low 
arched openings connecting successive cham
bers in the test interior. M. Jurassic I Bathonian 
or Callovian); Saudia Arabia; Crete.

Family COSKINOLINIDAE Moullade. 1965 
Coskinolinidae Moullade. 19651*2196), p. 4033. 
Co&kinolininae Cimerman, 19691*603), p. 1151 subfamily). 
Coskinolilninea Saidova. 1981 (*2696), p. 26 (supersub- 

family; nom. imperf.).
Test conical, early stage trochospiral, then 

becomes uniserial and rectilinear with broad, 
low chambers, interior subdivided by pillars 
or irregular partitions; wall agglutinated, of 
granular calcite, single layered; aperture basal, 
cribrate. U. Cretaceous (Cenomanian) to M. 
Eocene (Lutetian).

COLEICONUS Hottinger 
and Drobne, 1980 

Plate 165, figs. 9 and 10
Type species: Coskinolina elongata Cole, 1942 
(*623), p. 20; OD.
Coskinolina (Coleiconuxl Hottinger and Drobne. 1980 

1*1555), p. 233, 253.
Test large, high and conical in form, early 

trochospiral stage as in Pfenderina with sim
ple interior, lacking exoskeletal or endoskele
tal structures, later chambers with simple 
exoskeleton of widely spaced simple, thick, 
vertical beams, those of successive chambers 
alternating in position, later chambers have a 
few thick, widely spaced endoskleletai pillars 
in the center of the test; wall with keriothecal 
structure of closely spaced radial pores as in 
Coskinolina; aperture of numerous pores on 
the terminal face, those in the marginal zone 
alternating in position with the vertical beams. 
L. to M. Eocene; Jamaica, West Indies; USA: 
Florida.

COSKINOLINA Stache, 1875 
Plate 165, figs. 11-15; plate 166, figs. 12-15 

Type species: Coskinolina libumica Stache, 
1875; OD(M).
Coskinolina Stache. 1875 (*3055), p. 337.
Lituonella Schlumberger, in Schlumberger and Douvilli. 

19051*2779), p. 297,303; type species: Lituonella roberti 
Schlumberger, 1905: OD.



Test a high cone, with early irochospiral 
stage as in Pfenderina, later uniserial, numer
ous low chambers rapidly enlarging in diame
ter, no exoskeleton in the marginal chamber 
cavity, endoskeleton consists of vertical inter- 
septal pillars; wall of imperforate granular 
calcite with keriothecal structure; aperture 
consists of pores scattered over the surface of 
the gently convex apertural face. Paleocene 
to M. Eocene; Yugoslavia; France.

Remarks. A neotype designated by Bignot 
(1973, *234) for C. libumica and obtained 
from the type locality would have made this 
genus identical with Fallotella Mangin. 1954. 
However. Schroeder (1974, *2799) observed 
that a neotype could not be designated as 
Stache's type material was preserved in the 
Vienna Museum. Schroeder selected a lecto- 
type from this type material that takes prece
dence over the proposed neotype. The 
lectotype, figured by Bignot (1973, *234, pi. 
1, fig. 12). makes Coskinolina a senior syno
nym of Lituonella and distinct from Fallotella.

COSKINON Hottinger and Drobne, 1980 
Plate 166, figs. 2-6

Type species: Coskinolina ICoskinon) rajkae 
Hottinger and Drobne. 1980; OD.
Coskinolina ICoskinon) Hottinger and Drobne. 1980 

(*15551, p. 231.253.
Coskinolina (Coskinon) Hottinger and Drobne. in Drobne. 

1979 (*1007), p. 50 (name not available, 1CZN an. 13 
(a)li|. no description).

Coskinolina I Coskinon) Hottinger and Drobne.in Drobne 
andPavlovcc. I979(*100S), p.218,221 (name not avail
able. ICZN an. 13 lal(i), no description).
Test conical, with low Irochospiral coiling, 

proloculus apical, followed by reduced early 
coiled stage, later uniserial, lacks any exo- 
skeleton in the marginal chamber cavity as in 
Coskinolina, endoskeletal pillars present only 
in the uniserial stage; aperture consists of 
pores scattered over the terminal face. M. 
Paleocene to M. Eocene; Yugoslavia; Czecho
slovakia; USA: Florida.

LITUONELLOIDES Henson, 1948 
Plate 166. fig. I

Type species: Lituonelloides compressus Hen
son. 1948: OD.
Lituonelloides Henson, 1948 1*1460), p- 26.

Test elongate, about 1.8 mm in length, 
early conical stage with trochospirally enrolled 
chambers, later laterally compressed, and 
chambers uniserial, rectilinear, and discoi- 
dal, outer part of chambers forms an undivided 
marginal zone, apparently bordered by a ridge, 
central region with lamelliform interseptal 
buttresses that may coalesce as irregular par
titions or pillars; wall calcareous, imperfo
rate, microgranular, with some foreign particles; 
aperture multiple, consisting of perforations 
in the central shield. U. Cretaceous (Maas- 
trichtian); Arabia: Qatar Peninsula.

Remarks: The type species has not been 
well illustrated or described and remains poorly 
known.

PSEUDOLITUONELLA Marie, 1955 
Plate 166, figs. 7-11

Type species: Pseudolituonella rercAe//Marie, 
1955; OD.
Pseudolituonella  Marie, 1955 (*2036), p. 117.

Test elongate conical, early portion with a 
short trochospiral stage in the type species 
but more elongate in geologically younger 
species, later stage with broad and low uniserial 
chambers, chamber interior with tubular pil
lars projecting upward from the margins of 
the circular apertures but not completely cross
ing the chambers; wall calcareous, microgran
ular, imperforate, single layered; aperture 
cribrate, of numerous large circular pores in 
the center of the apertural face, surrounded 
by a broad imperforate maiginal zone. U. 
Cretaceous (Cenomanian to Campanian): 
France: Spain; Israel; Tbrkey. Eocene (Lute
tian): Libya.

Superfamily ORBITOLINACEA Martin. 1890 
Orbitolinacea Loeblich and Tappan, 1982 (*19171, p. 28.

nom. transL ex family Orbitolinidae.
Test conical, chambers numerous, partially 

subdivided by radial or transverse partitions 
or with interseptal pillars; wall agglutinated.
M. Jurassic to Oligocene.

Family ORBITOLINIDAE Martin, 1980 
Orbitolinidae Martin. 18901*20491, p. 226.
Arorbitolidia Rhumblcr, 19131*2621), p. 342 (err. emend.). 
OrbitolinidaCopeland, I956(*680),p. 186(err. emend.). 
Dictvoconidae Robinson. 1975 (*2636), p. 39 (nom. transl.).



Test conical; early stage trochospiral to 
pseudoplanispiral. then rectilinear with broad, 
low chambers subdivided by marginal subep- 
idermal partitions, central zone containing 
pillars or vertical partitions; simple megalo- 
spheric embryonal apparatus of proloconch 
and deuteroconch or may be more complex, 
with one or two additional zones; may have 
trilaminar wall, with endoskeleton of trans
parent calcite partly covered by secondary 
granular calcite with organic material and 
may incorporate agglutinated particles; 
aperture consists of numerous pores in the 
central zone of the septa. M. Jurassic to 
Oligocene.

Subfamily DICTYOCONINAE
Moullade, 1965

Dictyoconinae Moullade, 1965 (*21961, P- 4052.
Embryonal apparatus reduced to proto- 

conch and deuteroconch. M. Jurassic to 
Oligocene.

ABRARDIA Neumann and Damotte, 1960
Plate 167, figs. 1-4

Type species: Dictyoconus mosae Hofker, 
19551*1508), p. 115; OD.
Abrardia Neumann and Damotte, 19601*2250), p. 60.

Test a high cone, up to 1 mm in height, 
base flat and circular, reduced early trocho
spiral stage followed by rectilinear discoidal 
chambers having a peripheral zone subdivided 
by vertical, radial exoskeletal beams that may 
be thickened and inflated at their inner termi
nation as well as thickened against the base of 
the test and tapering upward toward the cham
ber roof, similar but shorter second and third 
order beams intercalated between the pri
mary beams, and a single short horizontal 
rafter parallels the chamber floor and roof, 
subdividing the peripheral portion of the cham
bers, the intersecting beams and rafters 
resulting in a subepidermal network of closely 
spaced rectangular chamberlets, occasional 
primary beams are elongated and may be 
thickened and undulating, extending across 
the central region of the test; wall of 
microgranular calcite, with fine agglutinated 
particles; apertures scattered over the base of

the test. U. C retaceous (Cam panian to 
Maastrichtian); France; Spain; Netherlands.

CALVEZICONUS Caus and Cornelia, 1982
Plate 167, figs. 8-12

Type species: Calveziconus lecalvezae Caus 
and Cornelia, 1982; OD.
Catveziconux Caus and Cornelia. 1982 (*515), p. 34.

Test conical, up to about 1.6 mm in height, 
megalospheric generation forming a narrow 
cone, up to 1.2 mm in maximum diameter, 
microspheric generation larger and more 
spreading, with maximum diameter up to 3.8 
mm; simple megalospheric proloculus at the 
test apex followed by a few semilunate cham
bers. and then by many uniserial discoidal 
chambers of rapidly enlarging diameter; 
microspheric generation apparently uniserial 
immediately following the proloculus, final 
chambers of the spreading test annular; exo
skeleton consists of the thick peripheral wall 
and numerous elongate radial beams subdi
viding the chamber interior, one or two shorter 
beams intercalated between adjacent major 
ones in the marginal zone, a single horizontal 
rafter near the periphery of each chamber, 
midway between chamber floor and roof, sub
divides the marginal zone; wall agglutinated, 
endoskeletal chamberlets formed by the undu
lating ends of the radial beams that join in the 
chamber interior to produce a reticulate struc
ture, chamberlets alternating in position from 
chamber to chamber; aperture of numerous 
round openings at the center of the apertural 
face, leading obliquely inward and alternat
ing in position from chamber to chamber but 
absent from the marginal zone. U. Cretaceous 
(Campanian); Spain.

CAMPANELLULA De Castro, 1964
Plate 167, figs. 5-7

Type species: Campanellula capuensis De 
Castro, 1964; OD.
Campanellula De Castro. 1964 (*909), p. 55, 59.

Test conical to bell shaped, with flat to 
slightly concave base, early trochoid stage 
relatively large, adult with uniserial cham
bers separated by strongly undulating septa, 
the undulations of successive layers altemal-



ing in position to result in apparent triangular 
chamberlets as viewed in transverse section, 
intersection of the undulating septum giving 
the appearance in section of radial septula; 
wall of imperforate microgranular calcite; 
apertural pores at the margins of the undula
tions, the earlier foramina allowing oblique 
communication between adjacent chambers 
of the preceding and succeeding layers. L. 
Cretaceous (Valanginian to Barremian); Italy: 
Algeria.

Remarks: Although regarded as a primi
tive representative of Orbitolinopsis by Macoin 
et al. (1970, *1977, p. 255), Campanellula has 
a more prominent early coil, smaller and 
narrower test, lacks thick radial vertical beams 
but has chamberlets produced by the undu
lating septa, and lacks a pillared central zone.

CARINOCONUS Cherchi 
and Schroeder, 1982 

Plate 829, figs. 7-10
Type species: PamcoskinoUm castemsi Bilotte. 
Canerot, Moullade, and Peybemds, 1973 (*240), 
p. 183; OD.
Diclvoconus ICarinoeonusI Cherchi and Schroeder. 1982 

1*569), p. 226 (also used in generic sense, p. 227).
Megalospheric tests conical to cylindrical, 

up to 1.5 mm in height and up to 1.1 mm in 
diameter, early stage with globular protoconch 
and hemispherical deuteroconch. and by a 
large excentric trochospire of some thirty cham
bers, with axis of coiling up to 90° from that 
of the later cylindrical part of twenty to twenty- 
five discoidal rectilinear chambers, trochospiral 
part compressed and elliptical in vertical sec
tion, with sharply angular carina, until the 
beginning of the rectilinear part, the later 
half of the trochospiral chambers subdivided 
by two orders of vertical beams in the rela
tively wide marginal zone, the beams of suc
cessive chambers commonly aligned but lacks 
any horizontal rafters, pillars present in the 
central zone, those of successive chambers 
alternating in position, central zone filled by 
secondary deposits, base of the test flat to 
slightly inflated; microspheric test lower con
ical, up to 2.1 mm in height and 3.0 mm in 
breadth of the base, early microspheric stage

unknown, probably trochospiral; wall finely 
agglutinated in the microgranular calcareous 
base; apertural openings subvertical at the 
base of pillars in the central zone, the open
ings at the margin of the radial zone being 
most evident in section. U. Albian to L. 
Cenomanian; Spain, France.

COSK1NOLINOIDES Keijzer, 1942
Plate 168, figs. 10-14

Type species: Coskinolinoides texanus Keijzer, 
1942 (syn.: Coskinolina adkinsiBarker, 1944, 
*137, p. 206); OD.
Coskinolinoides Keijzer, 1942 (*1667), p. 1016.

Test tiny, elongate conical but commonly 
with slightly curved axis, short trochospiral 
stage followed by low uniserial chambers that 
increase rapidly in diameter as added, cham
bers sqbdivided marginally by radial exoskel- 
etal beams projecting inward from the outer 
wall, with additional beams inserted in later 
chambers, beams aligned from chamber to 
chamber, central shield Oat to slightly con
cave, without interseptal pillars; aperture 
interiomarginal in the early trochospiral stage 
but consists of a few round openings on the 
central shield of the uniserial chambers. L. 
Cretaceous (Albian); USA: Texas.

CRIBELLOPSIS Amaud-Vanneau. 1980
Plale 168, figs. 1-9

Type species: Orbitolinopsis'! neoelongata 
Cherchi and Schroeder, 1978 (*565), p. 162: 
OD.
Cribellopsis Amaud-Vunneau, 19801*71), p. 593.667.

Test conical tosubcylindrical, with simple 
embryonal apparatus followed by evolute sub- 
apical trochospire, later uncoiled with uniserial 
discoidal chambers, with marginal zone 
subdivided into rectangular chamberlets by 
alternating longer and shorter radial beams, 
the longer beams continuing into the central 
zone and secondary ones limited to the mar
ginal zone, beams of successive chambers in 
vertical alignment; apertural face flat to con
vex. with smooth marginal zone and central 
zone that may have approximately radially 
arranged grooves, apertural pores with small 
collars, forming a circlet at the junction of



the marginal and central zones, as well as 
scattered over the surface in the central zone, 
either obliquely piercing the radial plates or 
passing vertically through the septa between 
the radial plates. L  Cretaceous (U Hauterivian 
to L. Bedoulian); France; Switzerland; Italy: 
Sardinia.

CUSHMANIA Silvestri, 1925
Plate 169. figs, 1-8: plate 170, figs. 1-6 

Type species: Conulites americana Cushman, 
1919 (*715), p. 43 (recte americanus): OD.
Cushmania Silvestri. 1925 (*2957), p. 52.
Orbitolinoides Vaughan. 19451*3270), p. 22; type species;

Orbitolinoides senni Vaughan, 1945; OD. 
Heterodiciyoconus Butterlin and Moullade. 1968 (*460), 

p. 12; type species: obj., OD.
Diciyoconus /Cushmania) Hottinger and Drobne, I960 

(*1555), p. 247,256 (nom. transl.i.
Test conical, apical proloculus followed by 

a few incomplete annular chambers that rep
resent a reduced early spiral stage, and then 
by numerous low rectilinear chambers that 
enlarge rapidly in diameter as added, base of 
cone convex in the early stage, later flattened 
to concave; wall with thin marginal epider
mis, overlying a series of narrowly spaced, 
short vertical exoskeletal beams that alter
nate in position with the marginal apertural 
openings, a shorter secondary beam occurs 
in front of each aperture, and a third order of 
shorter beams also may be present, beams 
intetsected by at least two orders of horizon
tal rafters that parallel the septa, the series of 
beams and rafters producing a complex retic
ular subepidermal network; the endoskeletal 
pillars are circular in section near the under
lying septum but semicircular in section toward 
the cham ber roof; num erous apertu res 
scattered over the base of the cone. M. Eocene; 
Caribbean: Leeward Islands: St. Barth61emy; 
Cuba; Bahamas; USA: Florida.

DAVIES1CONUS Hottinger and Drobne, 1980 
Plate 172, figs. 1-3

Type species: Coskinolina babilliei Davies, 
19301*898), p. 496; OD.
Fallolella /Davie.ticonus) Hottinger and Drobne, 1980 

1*1555), p. 242.253.
Small, high conical test, megalospheric 

proloculus eccentric and not apical in posi
tion, followed by hemispherical deuteroconch

and a few almost planispirally coiled cham
bers, later rectilinear, base of cone convex in 
early stage, flattened in later stage, micro- 
spheric form not adequately known; wall thick, 
but lacking complex structure, simple exo
skeleton of radial beams of approximately 
same thickness as outer wall, rarely with sec
ondary beams and completely lacking any 
horizontal chamber subdivisions or rafters; 
endoskeleton pillars appear later in growth 
and are circular in section near the chamber 
floor, becoming semicircular in section near 
the chamber roof; aperture consists of a few 
relatively large pores on the final septum. L. 
Eocene; Pakistan; Somalia.

DICTYOCONELLA Henson, 1948
Plate 172. figs. 8-11

Type species: Diclyoconella complanata 
Henson, 1948; OD.
Diclyoconella Henson. 1948 1*1460), p. 24.

Test large, nearly 3 mm in height, flattened, 
peneropliforra, early microspheric chambers 
planispirally enrolled, nature of megalospheric 
embryo unknown, later stage uncoiled, with 
numerous wide and low, slighdy arched recti
linear chambers, interior with exoskeletal radial 
beams and shorter intercalated secondary ones, 
interconnected by one or two very shallow 
layers of exoskeletal horizontal rafters, the 
intersecting beams and rafters forming a sub- 
epidermal mesh; central zone with interseptal 
buttresses or pillars that may anastomose, 
some connecting with the longer radial beams; 
wall calcareous, imperforate, microgranular, 
and may include agglutinated particles; aper
ture of multiple pores in the central shield 
area. U. Cretaceous (U. Cenomanian or 
Turanian to Maastrichtian); Arabia: Qatar 
Peninsula.

DICTYOCONUS Blanckenhom. 1900
Plate 173, figs. 12-14

Type species: Patellina egypliensis Chapman, 
1900(*531),p. 11 ( s y n Patellinaaegyptiensis 
Chapman, 1900 (*532), p. 96; nom. reject. 
ICZN Op. 585); SD Woodring, 1924 (*3394),
p. 608.
D iciyoconus Blanckenhom, 1900 (*253), p. xx in 

Sachsregister (nom. conserv. ICZN Op. 5851. 
Diclyoconas Blanckenhom, 1900 (*253), p. 432. 434, 

435,436 (nom. reject. ICZN Op. 5851.



Test conical, megalospheric embryo with 
spherical eccentric proloculus and hemispher
ical deuteroconch located below the apex, 
followed by short series of almost planispiral 
chambers and then by more numerous recti
linear chambers, microspheric generation with 
numerous spiraling chambers prior to becom
ing rectilinear: wall with thin marginal epi
dermis covering the long widely spaced primary 
exoskeletal beams, two orders of intercalated 
shorter beams, and two orders of horizontal 
partitions or rafters in each chamber resulting 
in a complex reticular subepidermal network; 
numerous endoskeletal pillars may partially 
encircle the apertural pores: aperture a series 
of pores over the base of the cone. L. Creta
ceous (Aptian) to Oligocene: cosmopolitan.

Remarks: Woodring (1924, *3394, p. 608) 
stated that the type of Dictyoconus was fixed 
by monotypy, but the original publication by 
Blanckenhom (1900, *253) included reference 
to Dictyoconos egyptiensis and D. coralloides,
n. sp. (described in a footnote p. 435). Hence 
the type species was fixed by Woodring by 
subsequent designation.

FALLOTELLA Mangin, 1954
Plate 173, figs. 1-7

Type species: Fallotelh alavensis Mangin, 1954; 
OD(M).
Fallotelh  Mangin. 1954 {*2019), p. 209.

Test conical, early stage with much reduced 
low trochospiral coiling, m egalospheric 
proloculus apical in position; exoskeleton sim
ple, with numerous radial beams perpendicu
lar to the septa, new ones being intercalated 
in the larger chambers so that spacing remains 
nearly constant, a rudimentary horizontal rafter 
consists only of a ridge paralleling the septa 
at the inside surface of the outer wall of each 
chamber; aperture consists of a few large 
pores on the basal surface of the cone. M. 
Palcocene; Spain; France: Italy; Yugoslavia: 
Albania; Greece: Dirkey; Iran; Algeria.

FALSURGONINA Amaud-Vanneau 
and Argot, 1973 
Plate 174. figs- 1-9

Type species: Fahurgonina pileola Amaud- 
Vanneau and Argot. 1973; OD.
Falsurganina Amaud-Vanneau and Argot, 1973 (*72), p.

226.

Test small, conical, large early trochospiral 
coil asymmetrically placed with respect to 
the test axis, later chambers rectilinear and 
discoidal, peripheral part of chambers not 
subdivided but sparse radial partitions may 
be produced at the interior of the test by 
invaginations of the chamber floor, no true 
pillars in the central zone; aperture in the 
early coil a single round opening per cham
ber, in the rectilinear part a circle of regularly 
spaced pores lies at the inner margin of the 
undivided outer zone of the chambers, and a 
few less regularly spaced pores occur on the 
central zone of the chamber floor. L. Creta
ceous (U. Barremian to Bedoulian): France.

GUTNICELLA Moullade, Haman, 
and Huddleston, 1981

Plate 173, figs. 8-11
Type species: Coskinolina (Meyendorffinal 
minoricensis Bourrouilh and Moullade, 1964 
1*319), p. 379: OD.
Mcyendorffma /Gutnicellai Moullade et al.. 1981 (*21981, 

p. 484 (nora. subsl. pm Mcyendorffina (Lucusellal 
Gutnic and Moullade. 1967).

Meyendorffina fLucasella) Gutnic and Moullade, l%7 
1*1346), p. 691 non Lucaselh Stewart, 1936); type species: 
obj.: OD.
High conical test with large spherical pro

loculus enclosed by prominent early planispiral 
and involute coil, later briefly trochospiral, 
followed by uniserial and rectilinear discoi
dal chambers that are subdivided in the outer 
part by radial vertical exoskeletal beams, some
what longer primary beams alternating with 
shorter ones, central zone with incomplete 
pillars of irregular size and arrangement. com
monly of greatest diameter near the chamber 
floor and tapering upward but not reaching 
the roof of the chambers; aperture not 
described, probably consisting of pores 
between the pillars of the central zone. M. 
Jurassic (Dogger); Spain; Balearic Islands. 
Menorca.

HETEROCOSK1NOLINA Saint-Marc, 1978
Plate 174. figs. 10-15

Type species: Heterocoskinolina ruskei Saint- 
Marc, 1978; OD.
Heterocoskinolina Saint-Marc. 19781*2698), p. 52.

Test conical, eccentric megalospheric 
embryonal apparatus of simple protoconch



and deuteroconch. followed by a larger tro- 
chospiral nepionic stage, and finally by a rec
tilinear stage of numerous low discoidal cham
bers: well-developed marginal zone subdivided 
by vertical radial exoskeletal beams and in
tercalated second order beams but lacks hor
izontal chamber subdivisions, primary beams 
extend from chamber floor to roof in the 
marginal area but thicken and become lower 
and undulating toward the axial region until 
they no longer reach the chamber roof, leav
ing the central zone undivided near the roof 
but partially divided near the chamber floor 
by the low prolongations of a few radial beams, 
axial endoskeletal pillars lacking; aperture 
consists of circular pores in the central region, 
opening between the beams. U. Cretaceous 
(M. Cenomanian); Syria.

IRAQIA Henson, 1948
Plate 175. figs. 5-4

Type species: Iraqia simplex Henson, 1948;
o d .
Iraqia Henson. 1448 (*14601, p. 69.

Test conical with convex base, early stage 
spiral, later with rectilinear discoid cham
bers, interior with exoskeleton of radial plates 
or beams that alternate in position from cham
ber to chamber, may also have secondary 
vertical beams and transverse rafteis, resulting 
in a reticulate subepidermal network of cells 
with transverse interconnections; wall of imper
forate microgranular calcite; aperture con
sists of numerous pores through the central 
part of the septa. L. Cretaceous (Aptian) to
M. Cretaceous; Iraq; Iran; Spain; France.

KILIANI1VA Pfender, 1933
Plate 175. figs. 1-4

Type species: Kilianina blanched Pfender, 
1*933; OD.
Kilianina Pfender. 19331*2394), p. 245.

Test a high cone, proloculus, and small 
deuteroconch followed by short trochospiral 
stage of a few undivided chambers coiled 
about a vertical axis, later rectilinear, with 
outer part of chambers subdivided into numer
ous chamberlets, successive rows alternating 
in position, interseptal endoskeletal pillars or

buttresses fill the interior to form an alveolar 
axis, secondary filling of the intervening cavi
ties results in a nearly solid axis; wall of imper
forate microgranular calcite incorporating some 
agglutinated particles, trilamellar, with thick 
median calcite layer between two darker layers; 
apertural pores scattered over the terminal 
face and open into the central alveolar region, 
intercameral foramina in the outer part of the 
test lie at the lateral partitions between the 
chamberlets, allowing oblique communica
tion to the preceding layer of chamberlets.
M. Jurassic (U. Bathonian); France.

MEYENDORFFINA Aurouze 
and Bizon, 1958
Plate 177, figs. 8-10

Type species: M eyendorffina bathonica 
Aurouze and Bizon, 1958; OD.
Meyendorffina Aurouze and Bizon. 1958 (*95), p.72. 
Coskinolina (Meyendorffina! Bourrouilh and Moullade, 

1964 (*319), p. 379 (nom. transl.).
Test conical, early enrolled stage almost 

pianispiral, later rectilinear, with rapidly enlarg
ing broad and low discoidal chambers, cham
bers subdivided by exoskeletal vertical radial 
beams that project a short distance inward 
from the outer wall but lack horizontal raft
ers, central zone with endoskeletal pillars; 
wall of microgranular calcite; apertural open
ings in the septal face between the outer zone 
and the inner pillared zone, and additional 
openings are irregularly intercalated between 
the pillars. M. Jurassic (Bathonian); France.

ORBITOLINELLA Henson, 1948 
Plate 175, figs. 10-13

Type species: Orbitolinella depressa Henson, 
1*948; OD.
Orbitolinella Henson, 1948 (*1460), p. 90.

Test free, conical, low, embryonic cham
bers unknown, discoidal chambers enlarging 
in diameter as added, interior subdivided by 
numerous exoskeletal vertical radial beams 
projecting inward from the lateral wall, those 
of successive chambers alternating in posi
tion, with shorter and thinner secondary beams 
intercalated between the main ones in the 
narrow marginal zone, some adjacent major



beams fuse inward, with others irregularly 
anastomosing to form a reticulum in the cen
tral zone: wall of imperforate microgranular 
calcite. with vitreous layer over the apertural 
face; aperture consists of multiple pores over 
the central zone but absent from the outer
most marginal zone, remaining as intercameral 
pores in later chambers. U. Cretaceous (U. 
Cenomanian or Turanian); Arabia: Qatar 
Peninsula.

ORBITOLINOPSIS Henson. 1948
Plate 178. figs. 1-6

Type species: Orbitolinopsis kiliani Henson, 
1948 {*1460), p. 67 (syn.: Chapmania kiliani 
Prever, in Prever and Silvestri, 1905 (*2472), 
p. 470, nom. nud.; =  Orbitolinal kiliani Silvestri. 
1932 (*2964), p. 159, 160, textfigs. 6 .7 . pi. 9, 
figs. 14,15. name not available, ICZN Art. 13 
(a) (i), no description); OD.
Orbitolinopsis Henson, 1948 1*1460), p. 67. 
Orbitolinopsis A. Silvestri. 1932 I*29641, p. 160 (name 

not available. ICZN An. 13(b); no valid species included, 
type not designated!.
Test of medium size, up to 1.5 mm in diam

eter, conical to subcylindrical with flat base, 
rectilinear discoidal chambers with promi
nent marginal zone subdivided by long radial 
exoskeletal beams, rarely with secondary 
intercalated beams and lacking any horizon
tal exoskeletal partitions or rafters, beams 
slightly undulating toward the center of the 
test and may join in a somewhat reduced but 
distinctly reticulate axial region that lacks 
pillars, the cells of the reticular central zone 
interconnected by stolonlike passages. L. Cre
taceous (Barremian to L. Aptian); France; 
Spain; SW Iran.

Remarks: The status and authorship of 
this genus and the type species have been 
incorrectly credited in the past. Prever, in 
Prever and Silvestri (1905, *2472), cited the 
species names Chapmania kiliani and C. 
silvestrii. both without description and hence 
not available. Silvestri (1932, *2964) mentioned 
Chapmania kiliani Prever and C. silvestrii 
Prever (on p. 159) and later referred to them 
as Orbitolina'l kiliani and O.'l silvestrii (foot
note, p. 160), figuring 0.1 kiliani (Prever) in

textfigs. 6 and 7 and pi. 9, figs. 14, 15). As 
Prever did not validate either species, they 
cannot be credited to him. The only descrip
tion given by Silvestri indicated the generic 
characters for Orbitolinopsis but referred 
simultaneously to the two species previously 
mentioned, without a diagnosis of either. Thus 
Silvestri did not validate either species, and 
as a result the genus was invalid (after 1930 a 
genus must have a valid species designated as 
a type species). Cushman (1940, *787). p. 193) 
stated erroneously that "Silvestri has proposed 
a generic name, Orbitolinopsis with the geno
type Orbitolina conulus Douville" but gave 
no definition of the genus, which remained 
invalid. Henson (1948, *1460, p. 67) described 
the genus and also described O. kiliani (in 
discussing Silvestri’s figures), indicating the 
type species as Orbitolinopsis kiliani (Prever). 
As no earlier references met the basic require
ments for validation, as discussed above, both 
genus and species were invalid prior to Henson’s 
description and type designation, and both 
must be credited to Henson.

PALEODICTYOCONUS Moullade, 1965 
Plate 176. figs. 5-10

Tvpe species: Dictvoconus cuvillieri Foury, 
1963 (*1165), p. 3; OD.
Dictvoconus (Paleodictyoconus) Moullade, 19651*2196),

p. 4033.
Paleodictyoconus Schroeder. in Schroeder and Churollais,

1966 iNov.. *2802), p. 109 (nom. transl.). 
PalaeodictyocnnusMouttatle. 1966 (Dec., *2197), p. 211.

278, textfigs. 9. 13,14, 24 (err. emend.).
Test conical with elliptical base, trochospiral 

early coil lies to one side of the apex, later 
stage with numerous rectilinear chambers, 
with interior having a narrow marginal zone 
subdivided by many radial exoskeletal beams, 
primary beams alternating with two orders of 
shorter ones, and each chamber subdivided 
medially by a single transverse exoskeletal 
rafter, interior of central zone with numerous 
endoskeletal pillars that within each cham
ber are narrower toward the base of the test 
and widen toward the test apex, pillars in 
concentric rows, those of each row alternat
ing in position with those of adjacent rows; 
aperture of pores located near the base of



each pillar in the central zone. L. Cretaceous 
(Valanginian to Bedoulian;) France; Portugal; 
Qatar Peninsula.

PARACOSKINOLINA Moullade. 1965
Plate 176, figs. 1-4

Type species: Coskinolina sunnilandensis 
Maync. 1955 (*2072), p. 106; OD.
Mevendorffina fPamcnskinoliiui) Moullade, 19651*21961,

p. 40.1V
Test conical, proloculus globular, early spire 

limited to an asymmetrical apical knob or 
lacking, other chambers rectilinear and dis- 
coidal, interior of chambers with an outer 
zone subdivided by exoskelctal radial vertical 
beams alternating with shorter secondary 
beams, but lacking transverse rafters in the 
subepidermal region, central zone of the test 
with numerous somewhat irregular vertical 
endoskeletal pillars that appear continuous 
from one chamber to the next: wall of imper
forate microgranular calcite; aperture con
sists of regularly distributed openings on the 
basal surface. L. Cretaceous (Barremian, 
Albian); USA: Florida; Mexico; Venezuela: 
Switzerland; France.

PSEUDORBITOLINA H. Douville, 1910
Plate 170. fig. 7; plate 171, figs. 1-8 

Type species: Pseudorbitolina marthae H. 
Douville, 1910; OD.
Pseudorbitolina H. Douville, 19101*9861, p. 57.

Test circular in outline. 2 mm to 3 mm in 
diameter, convexoconcave, bilocular embry
onal apparatus that may be broken open or 
eroded from the surface appears as a some
what swollen apex on the convex spiral side, 
followed by a very short spirally enrolled stage 
and then by numerous cyclic chambers, marked 
al the exterior by concentric sutures or lines 
of growth, on worn or eroded specimens cham
bers are seen to be finely subdivided radially 
into chamberlets. concave side with convex 
outer marginal band at the periphery marked 
by radial striations and terminating at a strongly 
inflated shoulder that forms a swollen ring, 
within the ring the central part of the test is 
strongly concave and may show indications 
of the sutures between the cyclic chambers,

chamber interior with exoskeletal beams and 
rafters that form a subepidermal mesh beneath 
the outer wall, a median zone where the longer 
radial beams separate the chamberlets of the 
cyclic chambers, thickening toward the lower 
side of the test but leaving a large opening 
that results in an undivided zone adjacent to 
the ventral inflated area and provides a com
munication between all chamberlets of a sin
gle chamber; wall very finely agglutinated, of 
microgranular calcite; aperture consists of a 
single row of openings at the outer margin of 
the circular swelling of the concave side or 
rarely may be at the crest of the swelling, 
other smaller pores occur in the thickened 
axial partitions, and larger ones connect each 
undivided zone to the exterior or to the 
undivided zone of the preceding chamber. U. 
Cretaceous (Campanian); France.

SIMPLORBITOLINA Ciry and Rat, 1953
Plate 177. figs. 1-7

Type species: Simplorbitolina manasi Ciry 
and Rat, 1953; OD.
Simplorbitolina Ciry and Rat, 1955 1*609), p. 85.

Test a small cone with flattened base, adult 
chambers uniserial, low. and discoidal, inte
rior divided by radial partitions or beams that 
are thin near the outer wall and thicken toward 
the axial region, becoming undulating or 
wedgelike until they anastomose inward with 
the adjacent beams, short secondary beams 
intercalated between the primary ones in the 
peripheral region, but no intracameral hori
zontal partitions present: aperture consists of 
scattered pores on the base of the test. L. 
Cretaceous (Aptian to Albian); France; Spain.

URGONINA Foury and Moullade, 1966
Plate 178, figs. 7-14

Type species: Urgonina protuberans Foury 
and Moullade. 1966; OD.
Urxonina Foury and Moullade. 1966 |*U67|, p. 252.

High conical test with twisted apex con
sisting of an early trochospiral coil of more 
than one whorl of rapidly enlarging cham
bers, proloculus positioned laterally on the 
test, later chambers rectilinear and discoidal, 
outer part of chambers lacking any vertical



or horizontal exoskeletal partitions or apertural 
pores, inner region of the chambers with sparse 
interseptal pillars connecting adjacent septa; 
wall thick, microgranular, imperforate, and 
may have a thick median layer of transparent 
calcite; aperture consisting of a few large 
pores in the irregular basal surface. L. Creta
ceous (Barremian); France.

VALDANCHELLA Canerot 
and Moullade. 1971

Plate 177. figs. 11-15
Type species: Simplorbitolina {'!)miliani 
Schroeder, 1968 (*2797|, p. 313; OD.
Valdanchelta Canerot and Moullade. 1971 (*479), p. 214.

Test conical, megalospheric generation with 
apically located two- or three-chambered sim
ple embryonic apparatus indicated by exter
nal sutures, as septa may be secondarily 
resorbed; later with broad, low rectilinear 
chambers that increase rapidly in diameter as 
added, marginal zone of chambers subdivided 
by numerous fine radial exoskeletal beams, 
of constant thickness throughout, the some
what longer major beams alternate with shorter 
secondary ones, outermost part of the cham
bers with a single layer of horizontal rafters 
that together with the numerous beams sub
divide the marginal zone into a reticular net
work, central zone occupied by vertical 
endoskeletal pillars that thicken toward both 
chamber floor and roof, where there is a slight 
tendency to anastomose, pillars narrowest 
slightly above the floor and appear triangular 
in axial section; wall of imperforate micro- 
granular calcite; aperture not observed, prob
ably a series of pores on the central part of 
the final septum. L. Cretaceous (Valangin- 
ian); Spain.

VERSEYELLA Robinson, 1977
Plaie 172. figs. 4-7

Type species: Coskinolinoides jamaicensis 
Cole. 1956 |*629A), p. 216; OD.
Verseyella Robinson, 19771*2636A I, p. 1414; OD. 
Drobneim1 Loeblich and Tappan, 1985 (*1926), p. 199; 

type species: obj.
Verseyella Robinson. 19751*2636), p. 39 (name not avail

able, ICZN Art. 13 (a) (i); no description): type species: 
obj.

High conical to subcylindrical test, apex 
biserial(V), later with uniserial and rectilinear 
chambers increasing rapidly in diameter as 
added, base of cone convex, interior of cham
bers subdivided by radial vertical beams that 
are aligned from chamber to chamber and 
form a ring around the raised central shield, 
smaller secondary beams may be interspersed 
between the primary ones and aligned with 
and external to the marginal apertures, cen
tral shield supported by a single pillar; mar
ginal apertures form a ring around the 
periphery of the central shield, alternating in 
position with the major vertical beams, a few 
scattered openings also present on the cen
tral shield. L. Eocene; Jamaica, West Indies.

Remarks: Differs from Coskinolinoides in 
the much larger size, absence of a distinct 
early trochospiral stage, and more regular 
arrangement of apertures bordering the cen
tral shield and scattered over its surface. 
Although Robinson (1977, p. 1414), placed 
Verseyella in the Textulariidae, as having a 
“biserial juvenile stage," this has not yet been 
illustrated, and neither the wall structure nor 
the presence of beams, central shield, and 
marginal apertures is characteristic of the 
canaliculate Textulariidae.

Subfamily ORBITOLININAE Martin. 1890
Orbitolininae Cushman, in Eastman, 19131*1043), p. 27. 

nom. transl. ex family Orbitoliniduc.
Test with complex embryonal apparatus, 

may have a central reticular zone or one with 
pillars. L. Cretaceous (Barremian) to U. Cre
taceous (Cenomanian).

ALPILLINA Foury, 1968
Plate 179, figs. 1-4

Type species: Alpillina antiqua Foury, 1968; 
OD.
Alpillina Foury. 1968 (*1166), p. 151.

Test conical, with flattened to concave base, 
megalospheric generation with embryonic 
apparatus consisting of thin-walled protoconch 
and deuteroconch surrounded by an annular 
supraembryonal zone subdivided into about 
five chamberlets, spherical microspheric 
protoconch is followed by a few streptospirally



coiled chambers at the test apex, later cham
bers uniserial and rectilinear, with very nar
row marginal zone of vertical exoskeletal 
primary and secondary beams and horizontal 
rafters, beams narrow at the chamber floor 
and wider above, giving a triangular appear
ance in tangential section, poorly developed 
in the radial zone but joining to form a wide 
axial reticular zone in the central part of the 
test. L. Cretaceous (Barremian); France.

CONICORBITOLINA Schroeder, 1973
Plate 181. figs. 6-11

Type species: Orbitolites conica d'Archiac. 
1837 (*63), p. 178 (recte conicus: syn.: 
“Orbitolina conica d’Archiac” Sherbom, 18%, 
*2900, p. 279, err. cit.; = Neorbitolina  
cenomana Bilotte et al., 1974. *242, p. 95, pi. 
1, figs. 1-3, non figs. 4, 5; -  "Neorbitolina 
convexa |sic| Bilotte et al." of Schroeder, 1975, 
*2800, p. 225, err. cit.); OD.
Orbitolina (Conicorbitolina) Schroeder, 1973 (*2798), 

p. 143.
Neorbitolina Bilotte, Moullade, and Vial, 19741*242), p. 

94: type species: Neorbitolina cenomana Bilotte et al.. 
1974: OD.
Test large, a low cone up to 10 mm in 

diameter, with pointed apex and flat to con
cave base, proloculus divided into protoconch 
and deuteroconch, the succeeding subem- 
bryonal zone already subdivided by radial 
plates, postembryonal chambers subdivided 
into a strongly differentiated outermost mar
ginal zone with radial beams of three orders 
and horizontal rafters of two orders between 
the septa, a median radial zone occupied by 
the first order vertical radial beams that extend 
farther inward and become undulating and 
triangular in section, and a central reticular 
zone in which the radial beams are more 
regular in thickness rather than triangular in 
section, and showing a somewhat cellular struc
ture of large cavities, commonly including 
quartz fragments. L. Cretaceous (Vraconnian) 
to U. Cretaceous (Cenomanian); Fiance; Spain.

DICTYORBITOLINA Cherchi 
and Schroeder, 1976

Plate 180. figs. 1-7
Type species: Dictyorbitolina ichnusae Cherchi 
and Schroeder, 1976; OD.

Dictyorbitolina Cherchi and Schroeder, 1976 (*564|, 
p. 48.

''Orbitolina (Eorhitolina) B. G. Zhang. 1979 (*3444|, 
p. 131 Iname not available. ICZN Art. 13 (atti), no 
description).

‘'.Orbitolina (EorbitolinaI B. G. Zhang. 1982 (*3445). 
p. 59,77: type species: Orbitolina (Eorbitolina) robusta 
B. G. Zhang. 1982; OD.
Low conical test with slightly concave base, 

apically located embryonal apparatus consist
ing of simple protoconch and septulate 
deuteroconch, primary chambers discoidal 
and rectilinear, a relatively wide marginal zone 
subdivided by radial vertical exoskeletal beams 
that produce elongated chamberlets, beams 
of successive chambers being vertically aligned 
rather than alternating in position and with 
horizontal exoskeletal rafters, the short beams 
and rafters forming many small chamberlets 
in the marginal zone, central zone filled with 
small endoskeletal pillars that alternate in 
position from chamber to chamber, rather 
than being aligned. L. Cretaceous (Barremian 
to Aptian); Italy: Sardinia; China: Xizang 
Prov.

EOPALORBITOLINA Schroeder, 1968
Plate 181. figs. 1-5

Type species: Eopalorbitolina charollaisi 
Schroeder, in Schroeder and Conrad, 1968: 
OD.
Eopalorbitolina Schroeder. in Schroeder and Conrad. 

1968 (*2803), p. 149.
Test conical, similar to Palorbitolina in 

structure but with embryonal apparatus at 
one side of the apex and consisting of globu
lar proloculus and a lateral chamber, later 
uniserial and discoidal chambers with differ
en tia ted  marginal zone having strongly 
developed vertical radial beams or septula, 
and central zone with more labyrinthine 
arrangement, rather than with pillars. L. Cre
taceous (Barremian); France.

EYGALIERINA Foury. 1968
Plate 179. figs. 5-8

Type species: Eygalierina turbinata Foury, 
1968; OD.
Eygalierina Foury, 1968 (*1166), p. 155.

Test conical, base flat to slightly concave 
centrally, megalospheric embryonal appara
tus at test apex consists of flattened protoconch



and large deuteroconch, surrounded by a hem
ispherical zone of five to ten periembryonal 
chambers, microspheric generation with slight 
streptospiral coil, later stage with rectilinear 
chambers subdivided into marginal, radial and 
reticular zones, the thin marginal zone char
acterized by a network produced by the exo- 
skeletal primary vertical beams, secondary 
beams, and horizontal rafters; wide radial 
zone occupying about one-half the test diam
eter, containing many primary radial beams 
that thicken toward the center of the test and 
become somewhat sinuous as viewed from 
the test apex, meeting and anastomosing in 
the central reticulate zone; wall imperforate, 
of m icrogranular calcite. L. C retaceous 
(Barremian); France.

MESORBITOLINA Schroeder, 1962 
Plate 176; figs. 11-13: plate 182. figs. 1-11 

Type species: Orbitulites texanus Roemer, 1849 
(*2640), p. 392; OD.
Orbitotina (Mesorbitolina) Schroeder, 1962 (*2791),

p. 181.
lOrbiqia Mamgain and Jagannatha Rao, 1962 1*2017), 

p. 185; type species; Orbiqia drasensis Mamgain and 
Jagannatha Rao. 1962; OD.

Orbitotina (Columnorbitolina) B. G. Zhang, 1979 (*3444), 
p. 131 (name not available, 1CZN Art. 13 (a) (i). no 
description).

Orbitotina iCotumnorbitolina) B. G. Zhang, 1982 (*3445), 
p. 60,77; type species: Orbitotina (Columnorbitolina) 
pengboensis B. G. Zhang. 1982; OD.
Test a low cone to nearly discoidal, up to 

12 mm in diameter, apex rounded to mammil- 
ate, large embryonic apparatus, with equally 
well-developed supra- and subembryonal zones, 
in contrast to the weakly developed subem- 
bryonal zone of Orbitotina, both sub- and 
supraembryonal chambers with marginal zone 
subdivided by numerous exoskeletal beams 
that are perpendicular to the outer walls, 
early postern bryonic chambers rectilinear, low, 
and discoidal, marginal zone subdivided by 
radial beams of two or three orders and by 
horizontal rafters, resulting in the formation 
of numerous rectangular chamberlets, well- 
developed radial zone of continuing first order 
beams that thicken rapidly at the junction of 
the marginal and radial zones, becoming tri
angular in section and zigzag in plan, central 
zone with thinner and flatter beams that are

discontinuous because of the large number 
of pores in the central area, central zone may 
be lacking in later chambers that are annular 
rather than discoidal; wall of fine silt- to clay
sized agglutinated particles, with some large 
calcite grains; small apertural pores lie in 
reentrants in the main beams in the radial 
zone, become more numerous inward to the 
junction with the central zone, and are abun
dant in the central zone. L. Cretaceous (Albian) 
to U. Cretaceous (L. Cenomanian); USA: 
Texas; Spain; Italy; Yugoslavia; China: Tibet; 
India.

NAUPLIELLA Decrouez 
and Moullade, 1974
Plate 183, figs. 5, and 6

Type species: Naupliella insolita Decrouez 
and Moullade, 1974; OD.
Naupliella Decrouez and Moullade. 1974 1*915), p. 87.

High conical test, megalospheric embryo
nal apparatus at the test apex consisting of an 
undivided protoconch and a deuteroconch 
with upper part subdivided by vertical parti
tions or beams but without either subembryonal 
or supraembryonal zones, later chambers 
uniserial and rectilinear with reticular struc
ture, marginal zone lacking horizontal rafters 
and without differentiation of a radial zone. 
L. Cretaceous (U. Albian); Greece.

NEOIRAQIA Danilova, 1963 
Plate 183. figs. 1-4

Type species: Neoiraqia convexa Danilova, 
1963; OD.
Neoiraqia Danilova, 1963 (*891), p. 226.

Test conical, apex rounded, with embry
onic apparatus, subdivided supraembryonic 
area and incompletely divided subembryonal 
area, later chambers uniserial and discoidal 
with narrow cellular subepidermal marginal 
zone formed by intersecting primary and sec
ond order exoskeletal radial beams that al
ternate rather than being aligned from one 
chamber to the next, and the horizontal exo- 
skeletal rafters, radial zone much reduced or 
absent but central reticulate zone is wide, 
occupying most of the test diameter, radial 
partitions wider near the chamber floor and 
taper upward toward the chamber roof but



may be incomplete; wall of imperforate micro- 
granular calcite, with insignificant amount of 
fine agglutinated material; numerous obliquely 
arranged intercameral pores present, in ad
dition to pores connecting chamberlets of 
a single chamber. U. Cretaceous (U. Ceno
manian); Yugoslavia.

NEORBITOLINOPSIS Schroeder, 1964 
Plate 184, figs. 1-3

Type species: Orbitolina conulus H. Douville. 
1912 (*988), p. 568; OD.
Neorbitolinopsis Schroeder. 1964 (*2794), p. 692. 693; 

also see Schroeder. 1965 (*2796), p. 380.
High conical test with convex base, sym

metrical embryonic apparatus at the apex 
of the test, hemispherical proloculus partial
ly enveloped by slightly larger ellipsoidal 
deuteroconch, later with uniserial discoidal 
chambers in which the marginal zone has 
short radial vertical exoskeletal beams and 
horizontal rafters, an intermediate radial zone 
of major beams is weakly developed, and the 
broad central zone is filled with a reticular 
mesh of septulae and intervening polygonal 
cavities. Cretaceous (U. Albian or L. Ceno
manian); France; Spain.

ORBITOLINA d’Orbigny, 1850
Plate 183. figs. 7-13

Type species: Orbulites concave Lamarck. 
18161*1780), p. 197 (non Orbitolilesconcava 
Lamarck, 1801, *1775, p. 376); SD Parker and 
Jones, 1860 (*2348), p. 38.
Orbitolina d’Orbigny, 1850 (*2312), p. 143, 184. 
Orbitulina Bronn. in Bronn and Roemer. 1853 1*422), 

p. 93; type species: obj.
Test large, up to 30 mm in diameter, low 

conical to nearly discoidal form, very large 
apically situated embryonal apparatus with 
large and broad proloculus that may be irreg
ular in shape, with narrow subembryonic zone, 
and a supraembryonic zone that is about three 
limes thicker, both sub- and supraembryonic 
zones subdivided by vertical radial beams 
projecting inward from the outer wall and by 
irregular endoskeletal plates similar to the 
axial zone of the later chambers, embryonal 
chambers completely surrounded laterally by 
the first postembryonic chamber, later recti

linear and discoidal chambers extend across 
the entire lower surface, but latest adult cham
bers may be only annular, marginal zone very 
thin but well developed, with both primary 
radial exoskeletal beams and shorter second 
order beams, as well as one or more layers of 
horizontal rafters, the entire thin matginal 
zone commonly abraded and destroyed in 
preservation, radial zone may be poorly de
veloped and the chamberlets of this zone in 
the microspheric test may appear almost rec
tangular in tangential section, most of the 
interior consists of a somewhat structureless 
central complex, with only occasional septa 
and chambers discemable; wall with imper
forate epidermis, marginal zone of fine-grained 
agglutinated particles and more coarsely agglu
tinated central complex. L. Cretaceous (U. 
Albian) to U. Cretaceous (U. Cenomanian): 
France; Spain; Arabia: Qatar Peninsula.

PALORBITOLINA Schroeder, 1963
Plate 185, figs. 6-10

Type species: Mudreporites lenticularis Blu- 
menbacb, 1805 (*262A), pi. lxxx (syn.: Orbu
lites lenticulata Lamarck. 1816. *1780, p. 197); 
OD.
Orbitolina (Palorbitolim) Schroeder, 1963 (*2792), p. 348. 
Palorbitolina Schroeder, 1964 (*2793), p. 465 (nom. transl.l.

Low conical lest relatively small, up to 
5 mm in diameter, embryonal apparatus con
sisting of protoconch and deuteroconch, over- 
lying supraembryonal zone subdivided in the 
outer part by partial vertical septula, the 
resulting chamberlets opening into the under
lying proloculus, laterally a periembryonal 
ring of obliquely arranged chamberlets bor
ders the proloculus and supraembryonal zone, 
periembryonal chamberlets similarly subdi
vided by septula in the upper part, later cham
bers uniserial and discoidal, with thin mar
ginal zone of primary vertical exoskeletal beams 
and horizontal rafters, and may be accompa
nied by secondary beams in the later cham
bers, poorly developed radial zone occupies 
one-third to one-half the chamber area, the 
main beams being thick and triangular in 
section and zigzagging irregularly toward the 
central region, main partitions irregular and



Orbltolininae—Valserina 167

intermitiant in ihe central complex; wall imper
forate, of granular calcite, with large quantity 
of fine-grained agglutinated material near the 
surface and coarser-grained in the inner zone; 
apertural pores obscure. L. Cretaceous (U. 
Barremian to Aptian): France: Italy; Bulgaria: 
Spain; Tibet; Iraq; Qatar Peninsula; Iran: 
Syria; Lebanon.

PALORBITOUNOIDES Cherchi 
and Schroeder. 1980 

Plate 184, figs. 4-7
Type species: Palorbitolinoides hedini Cherchi 
and Schroeder, 1980; OD.
Palorbitolinoides Cherchi and Schroeder. 1980 (*567), 

p. .185.
Test discoidal to convexoconcave, very 

thin, only about 1 mm thick, megalospheric 
individuals 8 mm to 10 mm in diameter and 
one microspheric individual more than 23 mm 
in diameter, megalospheric embryo with a 
large central chamber having many short exo- 
skeletal beams of two orders on the upper 
surface that result in an alveolar layer, central 
chamber also surrounded laterally and below 
by a periembryonic zone with numerous beams 
near the upper surface forming an alveolar 
layer at the sides of the central chamber, and 
a layer of relatively large and undivided irreg
ular chambers below the proloculus; postem- 
bryonal chambers subdivided into a marginal 
zone with alveolar structure produced by the 
vertical radial beams, a radial zone with well- 
developed beams of triangular section that 
alternate in position from one chamber to the 
next, and a central zone in which the beams 
probably anastomose, although detailed struc
ture is obscured by the coarse agglutinated 
material; apertural pores lead obliquely from 
one chamber to the next. L. Cretaceous (U. 
Aptian to VAlbian); India; Afghanistan; Tibet.

PRAEORBITOLINA Schroeder. 1965
Plate 185. figs. 1-5

Type species: Praeorbitolina cormvi Schroeder, 
1965; OD.
Praeorbitolina Schroeder, 1965 (*27951, p. 412.

Test conical, megalospheric embryonal 
apparatus consisting of protoconch, deutero-

conch, and subembryonal zone, somewhat 
eccentric in position and not completely 
surrounded laterally by the earliest postem- 
bryonal chamber, early stage with initial 
planispire or trochospire, followed by discoi
dal uniserial chambers subdivided into a nar
row marginal zone with intersecting exoskeletal 
vertical radial beams of two orders and trans
verse rafters that parallel the chamber floor, a 
slightly broader radial zone in which the beams 
have a distinctly triangular cross-section as 
seen in tangential thin section, and finally a 
much wider central reticular zone. L. Creta
ceous (L, Aptian); Spain; Italy; Afghanistan; 
Iran.

RECTODICTYOCONUS Schroeder, 1964
Plate 186. figs. 7-10

Type species: Reclodictyoconus giganieus 
Schroeder, 1964; OD.
Reclodictyoconus Schroeder, 1964 (*2793|, p. 466.

Test conical, up to 4 mm in height and 5 
mm in breadth, never with an early coiled or 
laterally inclined stage at the apex of the 
cone but with symmetrical embryonic appa
ratus consisting of protoconch and overlying 
deuteroconch. the latter with a marginal zone 
produced by vertical radial beams, later part 
of test with numerous relatively high discoi
dal and rectilinear chambers subdivided into 
narrow marginal and radial zones and a much 
wider central reticular zone, marginal zone 
with a distinct reticular pattern produced by 
three orders of exoskeletal vertical radial 
beams and short horizontal rafters at the 
periphery of each chamber, primary beams 
much thickened, triangular in cross-section 
and somewhat undulating in the radial zone, 
central zone with pillars that may be in
complete and anastomosing. L. Cretaceous 
(Barremian); Spain.

VALSERINA Schroeder 
and Conrad, 1968

Plate 186. figs. 1-6
Type species: Valserina broennimanni Schroe
der and Conrad, in Schroeder et al., 1968; OD.
Valserina Schmedcr and Conrad, in Schroeder. Conrad, 

and Charollais. 1968 (*2804), p. 201.



168 Dorothiinae—Arenodosaria

High conical test, embryonic apparatus of 
simple protoconch and deuteroconch, slightly 
eccentric in position, followed by many broad, 
low uniserial discoidal chambers that are 
subdivided into marginal, radial, and central 
zones, the narrow marginal zone with about 
three orders of radial exoskeletal beams and 
with horizontal exoskeletal rafters, the wider 
radial zone subdivided by the longer first order 
beams that thicken rapidly, becoming trian
gular in section and irregularly undulating 
and that continue into the central zone where 
they anastomose to form an irregular mesh- 
work; aperture consisting of many small pores 
piercing the septa in the central zone. L. Cre
taceous (M. Barremian): Europe (France).

Superfamily TEXTULAR1ACEA 
Ehrenberg, 1838

Texiulariacea Grigyalis. 1978 (*1306), p. 8, nom. Iran si.
ex family Texlularina.

Tawitawiidea Saidova. 1981 (*2696), p. 21.
Tawitawiacea Loeblicb and Tappan. 1984 (*1918), p. 14.

Test trochospiral. triserial, or biserial in 
early stages; later may be biserial or uniserial: 
wall agglutinated, canaliculate. M. Jurassic 
(Bajocian) to Holocene.

Family EGGERELLIDAE Cushman, 1937 
Eggerellidae Hofker. 1957 (*1512), p. 35. nom. transl. ex 

subfamily Eggerellinae.
Dorothiidae Loeblich and Tappan, 1984 (*1918), p. 15. 

nom. transl. ex subfamily Dorothiinae.
Test trochospirally enrolled or triserial in 

the early stage, later may be reduced to trise- 
rial, biserial, or uniserial; wall canaliculate, 
agglutinated, commonly of calcareous parti
cles, on a thick organic layer; aperture an 
interiomarginal slit to areal, single to multi
ple. M. Jurassic (Bajocian) to Holocene.

Subfamily DOROTHIINAE 
Balakhmatova, 1972

Dorothiinae Balakhmatova. 1972 (*110), p. 71.
Aperture simple, interiomaiginal to areal, 

single to multiple. L. Cretaceous (Valanginian) 
to Holocene.

ARENODOSARIA Finlay. 1939
Plate 187, figs, 4-7

Type species: Clavulina robusta Stache, 1864 
(*3054), p. 169; =  Clavulina antipodum Stache, 
18641*3054), p. 167; OD.
Arenodosaria Finlay, 1939 (*11271, p. 95.

Test short and stout, early stage of up to 
five chambers per whorl, rapidly becoming 
triserial, then with a reduced biserial stage 
and short uniserial stage, circular in section; 
wall coarsely agglutinated, canaliculate, with 
thin dense inner layer, finely agglutinated thick 
and dense median layer, and an outer coating 
of coarse grains; aperture a vertical straight 
to curved slit in the juvenile, later nearly 
terminal and central, varying from a curved 
slit to subradiate or cribrate. M. Eocene to
M. Miocene; New Zealand; Andaman Sea: 
Car Nicobar.

Remarks: Cushman (1937, *783, p. 167) 
placed C. robusta in the synonymy of C. 
antipodum Stache, regarding the former as 
the microspheric generation and the latter as 
the megalospheric generation, although Finlay 
(1939, *1127) considered both species as rec
ognizable, with distinct ranges. Their synon
ymy has been upheld by Homibrook (1971, 
*1541, p. 32), who selected a lectotype for C. 
antipodum  from Stache's original slides. 
Arenodosaria differs from Plectina in having 
a distinct early triserial stage, reduced bise
rial stage, and final stage of three to four 
uniserial chambers.

BANNERELLA Loeblich 
and Tappan, 1985 

Plate 187, figs. 1-3
Type species: Textularia gibbosa d’Orbigny, 
1826 (*2303), p. 262; OD.
Bannerella Loeblich and Tappan, 1985 (*1926), p. 201.

Test free, subconical to elongate and sub- 
cylindrical, rounded in section, commonly 
large, up to 2 mm or more in length, trocho
spirally enrolled in the early stage, generally 
with about five chambers in the tiny early 
whorl of the microspheric generation, then 
reduced to triserial and finally biserial, sutures



in (he biserial stage straight and horizontal: 
wall agglutinated, distinctly canaliculate, sur
face may be smoothly finished: aperture a 
simple low and elongate, interiomarginal open
ing. Eocene to Holocene, cosmopolitan.

Remarks: Differs from Dorothia in the more 
coarsely agglutinated wall, very tiny early 
trochospiral coil, and rapidly flaring test.

DOROTHIA Plummer, 1931
Plate 187, figs. 8-12

Type species: Gaudrvina bulletta Carney, 1926 
(*495), p. 28: OD.
Dorothia Plummer, 1431 (*24231, p. 130.

Test elongate, stout, early stage trocho- 
spirally enrolled, with four or more chambers 
per whorl, then reduced to biserial, increas
ing very slowly in size so that test has nearly 
parallel sides, circular in section; wall finely 
agglutinated and canaliculate, commonly of 
calcareous particles on a proteinaceous lin
ing: aperture an interiomarginal slit in a slight 
reentrant of the final chamber face. L. to U. 
Cretaceous (Valanginian to Maastrichtian) 
to Paleocene; North America; Europe.

Remarks: The canaliculate wall of the type 
species of Dorothia was demonstrated in thin 
sections (Loeblich and Tappan, 1985. *1926,
p. 201).

MARSSONELLA Cushman, 1933 
Plate 188, Tigs. 1-3

Type species: Gaudrvina oxycona Reuss, 1860 
(*2581), p. 229; Od !
Marssonella Cushman, 1933 (*769), p. 36.

Test conical, circular in section, with tiny 
early trochospire of four to five chambers per 
whorl followed by a biserial stage of rapidly 
increasing diameter, terminal face flattened 
to concave; wall agglutinated, commonly of 
calcareous particles on an organic lining, can
aliculate; aperture a low basal arch with a 
narrow bordering flap. L. to U. Cretaceous; 
cosmopolitan.

Remarks: Differs from Dorothia in the con
ical form rather than parallel sided test and in 
the flattened to concave terminal face.

Subfamily M1NOUXHNAE Loeblich 
and Tappan,1986

Minouxiinae Loeblich and Tappan. 19861*1929), p. 337.
Test free, elongate, triserial, or quadri- 

serial, at least in the early stage, later may 
be reduced to biserial: wall agglutinated, ca
naliculate; aperture terminal, areal, and cri- 
brate. U. Jurassic (Bajocian) to U. Cretaceous 
(Maastrichtian).

Remarks: Differs from the Dorothiinae in 
the multiple areal aperture, from the Chrysali- 
dinidae in lacking endoskeletal pillars, and 
from the Vemeuilinidae in having a canalicu
late wall.

ANDERSENIA Neagu. 1968
Plate 188. figs. 16-18

Type species: Andersenia rumana Neagu, 1968; 
OD.
Andersenia Neagu, 1968 1*2234), p. 120.

Test free, early stage triserial, then bise
rial, the latger specimens tending to become 
loosely biserial, chambers subglobular, inte
rior simple; sutures incised, nearly horizon
tal; wall finely agglutinated of quartz and 
carbonate particles; aperture cribrate, termi
nal on the final chamber, each rounded open
ing surrounded by a narrow rim. L. Cretaceous 
(Barremian); Romania.

MINOUXIA Marie, 1954
Plate 188. figs. 10-15

Type species: Minouxia gumbelitrioides Marie, 
1954; OD.
Minouxia Marie. 1954 (*2036), p. 119.
Bermudezita Seiglie, 1961 (*2842), p. 342: type species: 

Bermudczita horroi Seiglie, 1961: OD.
Test free, triserial throughout, chambers 

inflated and globular to closely appressed, 
interior simple; sutures depressed; wall thin, 
finely agglutinated, largely of calcareous par
ticles, finely canaliculate; aperture multiple, 
on a distinct trematophorelike plate that cov
ers the umbilical region. LI. Cretaceous (San- 
tonian to Maastrichtian); France; Caribbean: 
Cuba.



PSEUDOMARSSONELLA Redmond, 1965
Plate 188, Tigs. 19 and 20

Type species: Pseudomarssonella maxima 
Redmond. 1965; OD.
Pseudomarssonella Redmond. 19651*2538), p. 133.

Test elongate conical, trochospirally enrolled 
around an increasingly widened umbilicus, 
umbilicus covered with a trematophore formed 
as an umbilical extension from the final cham
ber, early stage with four to five chambers per 
whorl, later may have three to five chambers 
per whorl; wall calcareous, microgranular, 
probably agglutinated; aperture cribrate, a 
series of pores perforating the trematophore 
that covers the umbilical region. M. Jurassic 
(U. Bajocian to Callovian); Saudia Arabia; 
W. India.

Remarks: Although the original descrip
tion indicated that the wall was imperforate, 
no sections or other illustrations demonstrate 
the nature of the wall. The genus appears 
closely related to the similar Minouxia and 
Tetmminouxia. and the former is canaliculate.

TETRAMINOUXIA Gendrot, 1963
Plate 188. figs. 4-9 and 21

Type species: Tetmminouxia gibbosa Gendrot, 
1963; OD.
Tetmminouxia Gendrot, 1963 (*1216), p. 70.

Test free, conical, chambers in quadriserial 
arrangement throughout, inflated and sub- 
globular, interior undivided; wall finely agglu
tinated, exterior smoothly finished; aperture 
cribrate, consisting of numerous pores on a 
trematophore plate that covers the umbilical 
region. U. Cretaceous (Santonian); France, 
Spain.

Subfamily EGGERELLINAE Cushman, 1937 
EggerelUnae Cushman. 1937 (*783), p. 30.
Eggeiellinea Saidova, 1981 (*2696), p. 24 (supereubfamily). 
Muttifidellinae Saidova. 19811*2696), p. 24(nom. imperf.t 
KarTeriellinae Saidova, 19811*2696), p. 24. 
Multindellinae Loeblich and Tappan, 19841*1918), p. 15 

(nom. corr.).
Test trochospiral or triserial in the early 

stage, later may be reduced to triserial, bise
rial, or uniserial; aperture basal to areal, sin
gle or multiple, and bordered by a lip. Paleo- 
cene to Holocene.

EGGERELLA Cushman, 1935
Plate 189. figs. M

Type species: Vemeuilina bradvi Cushman, 
19111*702), p. 54; OD.
Eggenetla Cushman, 1933 (*769), p. 33.
Alvarezina Bermudez and Rivero. 1963 1*211), p. 2b6; 

type species: Verneuilina mexicana Nuttall. 1932 
(*2277), p. 6; OD.
Test subconical, early stage in trochospiral 

coil of five inflated chambers per whorl, at 
least in the microspheric generation, later 
reduced to three chambers per whorl; wall 
finely agglutinated, commonly of calcareous 
particles on a proteinaceous base, canalicu
late. the pores with an oiganic lining; aperture 
a low slit near the base of the apertural face, 
bordered by a narrow lip. Eocene to Holocene; 
cosmopolitan.

EGGERELLOIDES Haynes, 1973
Plate 189. figs. 5-7

Type species: Bulimina scabra Williamson, 
1858 (*3379), p. 65 (as B. arenacea on pi. 5. 
figs. 136, 137); OD.
Eggerelloides Haynes. 1973 (*1436), p. 44.

Test subfusiform. early stage trochospiral, 
at least in the microspheric generation, later 
triserial: wall coarsely to finely agglutinated, 
held in an organic cement, surface roughly 
finished; aperture a high interiomaiginal arch 
in the center of the slightly excavated apertural 
face, bordered by a lip, and with the lower 
margin in-turned as a troughlike toothplate 
that connects with the previous foramen. 
Holocene; Adantic, off NW Europe; N. Pacific.

EGGER1NA Toulmin. 1941
Plate 189. figs. 16-18

Type species: Eggerina cylindrica Toulmin, 
1941: OD.
Eggerina Toulmin. 1941 (*3216), p. 573.

Test trochospirally enrolled, with about 
three very narrow high chambers per whorl 
that strongly overlap those of the preceding 
whorl, sutures depressed, nearly vertical in 
orientation; wall very finely agglutinated, sur- 
face smoothly finished, whether solid or can
aliculate unknown; aperture a short slit near 
the base of the chamber face, entirely sur-



unded by a low narrow lip. U. Paleocene: 
USA: Alabama.

KARRERIELLA Cushman. 1933
Plate 189. figs. 8 -IS

Type species: Gaudryina siphonella Reuss. 
1851 1*2574), p. 78; OD.
Karreriella Cushman. 1933 (*769), p. 34.
Valvntextularia Hotter, 1951 (*1498), p. 30: type species: 

Textutaria cawnata Cushman. 1911 (*7021, p. 33; OD. 
Karreriello ( Valvotextularia) Hotter, 1976 (*15251, p. 67 

Inom. tiansl.l.
Test free, elongate, mcgalospheric genera

tion and early stage of the microspheric gen
eration trochospiral, with up to five chambers 
per whorl, later reduced to triserial and 
microspheric adult becoming biserial; wall 
agglutinated, canaliculate; aperture areal, a 
rounded opening slightly above the base of 
the apertural face in the trochospiral stage, 
subterminal in the biserial adult, surrounded 
by a distinct lip. Eocene to Holocene: cos
mopolitan.

Remarks: Examination of material from 
the type locality of Reuss's Gaudryina sipho
nella indicates that more than one species has 
been included under this name. The megalo- 
spheric specimen illustrated by Reuss (1851, 
*2574, pi. 5. figs. 42a, b) was designated 
(Loeblich and Tappan, 1985, *1926, p. 202) as 
the leclotype of the type species. Similar 
megalospheric individuals are figured by 
Cushman (1937, *783, pi. 14, figs. 31,32) and 
the microspheric form also was illustrated by 
Cushman (1937, *783, pi. 14, figs. 30a. b). The 
other species commonly included with G. 
siphonella has a flattened biserial stage, so 
that the test breadth is much greater than the 
thickness; such a form is illustrated by Reuss 
in side and apertural views (1851, *2574, pi. 5, 
figs. 40a, b), redrawn by Cushman (1933, *769, 
pi. 4, figs. 4a, b), and probably is Karreriella 
chilosloma (Reuss).

MARTINOTT1ELLA Cushman, 1933
Plate 190. figs. 1-4

Type species: Clavulina communis d’Orbigny, 
1826 (*2303), p. 268; OD.
Maninottiella Cushman. 1933(*769), p. 37.
Lisierella Cushman. 1933 (*769), p. 36 (non Lisierella

Jahn, 1906); type species; Clavulina primaeva Cush- 
mun. 19131*705), p. 635; OD.

Sckenckiella Thalmann, 19421*31631, p. 458 Inom. subst.
pro Lisierella Cushman. 19331.

Hcchtina (Lisierella) Hotter, 1957 (*1512), p. 80 Inom, 
transl.; err. cit. pro Pleclina).
Test free, elongate, cylindrical, early trocho

spiral coil with four to five chambers per 
whorl, later reduced to triserial, biserial. and 
a relatively elongate final uniserial stage; wall 
finely agglutinated, canaliculate, with inner 
organic lining; aperture terminal, a straight 
to arcuate slit produced on a short tubular 
neck in the center of the flattened terminal 
face. Paleocene to Holocene; cosmopolitan.

Remarks: The type species of both Mar- 
linottiella and Schenckiella are canaliculate.

MEIDAMONELLA Loeblich 
and Tappan, 1986 
Plate 190. tigs. 10-12

Type species: Gaudryina baccata var. novan- 
gliae Cushman, 1922 (*722), p. 76.
Meidamonella Loeblich and Tappan. 19861*1929), p. 337.

Test elongate, earliest whorl with five cham
bers. later reduced to triserial, and finally 
biserial in the adult; wall finely agglutinated, 
canaliculate, surface smoothly finished; aper
ture an elongate transverse slit a short dis
tance above the base of the final chamber, 
bordered by a distinct lip. Eocene to Holocene; 
cosmopolitan.

Remarks: Differs from Karreriella in the 
elongate slitlike aperture bordered by a low 
lip, instead of a rounded one produced on 
a neck.

MULTIFIDELLA Loeblich 
and Tappan, 1961 
Plate 190, figs. 8 and 9

Type species: Clavulina communis d’Orbigny 
var. nodulosa Cushman. 1922 (*722), p. 85; 
OD.
Multifidella Loeblich and Tappan, 1961 (*1904), p. 218.

Test free, elongate, early portion trocho
spiral, with four to five chambers per whorl, 
later triserial, biserial. and finally with a rela
tively long uniserial stage in the adult; wall 
finely agglutinated, canaliculate; aperture ter
minal, cribrate. consisting of elongate slits
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variously aligned in the center of the depressed 
apertural face, each slit bordered by a lip. 
Miocene to Holocene; Atlantic; Caribbean: 
Trinidad, West Indies.

RUDIGAUDRYINA Cushman 
and McCulloch, 1939 

Plate 190, figs. 5-7
Type species: Rudigaudryina inepta Cushman 
and McCulloch, 1939; OD.
Rudigaudryina Cushman and McCulloch. 1939 1*830), 

p.94.
Early stage triserial, followed by a more 

extensive biserial stage with broad low cham
bers increasing rapidly in breadth and finally 
by irregularly spreading subglobular cham
bers separated by deeply constricted sutures; 
wall finely agglutinated, surface smoothly 
finished, whether solid or canaliculate is un
known; aperture areal near the base of the 
final chamber in the biserial stage and termi
nal in the irregular stage, bordered by a short 
neck or lip. Holocene; N. and S. Pacific.

Family TEXTULARIIDAE Ehrenberg, 1838
Textulariidac Chapman. 19001*529), p. 9, nom. corr. pro 

family Textularina.
Textularina Ehrenberg. 1839 (*1054), p. 200. 
Textularidae d’Orbigny, 1839 (*2304), p. 140. 
Textularina Agassiz. 1844 1*15), p. 4.
Ibxtilarideae Reuss, I860 (*2581), p. 231.
Textilaridea Reuss and Fritsch, 1861 1*25931, p. 3. 
Texlularida Schmarda. 1871 (*2781), p. 164.
Textilarida Jones, in Griffith and Henfrey. 1875 (*1300), 

p. 320.
Plecanioidea Schwager, 1877 (*2830), p. 22. 
Textilariidae Jones. 1895 (*1616), p. 140.
Textularinae Delage and Hirouard, 18% (*926), p. 140. 
Textulinidae Rhumbler, 1913 (*2621), p. 339. 
Artextulidia Rhumbler. 1913 (*2621), p. 342 (err. emend.). 
Tawitawiidae Said ova. 1981 (*2696), p. 2).

Test biserial, at least in the early stage, 
later may be reduced to uniserial; wall agglu
tinated, canaliculate; aperture interiomaiginal 
to areal, single or multiple. Paleocene to 
Holocene.

Subfamily TEXTULARIINAE 
Ehrenberg, 1838

Textulariinae Chapman. 1900 (*529), p. 9. nom. correct, 
pro subfamily Textularinae.

Textularinae Carpenter. Parker, and Jones. 1862 1*494), 
p. 189. nom. iransl. ex family Textularina.

Textilarida Schultze. 1H54 1*2824), p. 52.
Textilaridae Schwager. 1877 (*2830), p. 21.
Textilaria Marriott, 1878 (*2045), p. 30.
Textularidae Biitschli. in Bronn, 18801*421), p. 203. 
Textilariinae Jones. 1895 (*1616), p. 141.
Textularinea Saidova, 1981 (*2696), p. 20 (supersubfamily; 

nom. imperf.).
Bigenerininae Saidova, 1981 (*26961, p. 20. 
Bigenerininea Saidova. 1981 (*2696), p. 20(supersubfamily i.

Test free, aperture interiomarginal, at least 
in the early stage, may become areal when 
test is terminally uniserial. Paleocene to 
Holocene.

BIGENERINA d’Orbigny, 1826
Plate 191, figs. I and 2

Type species: Bigenerina nodosaria d’Orbigny, 
1826; SD Cushman, 1911(*702), p. 27. 
Bigenerina d’Orbigny. 1826 (*2303), p. 261.

Test elongate, early stage biserial, later 
abruptly becoming uniserial; wall aggluti
nated, canaliculate; aperture basal in biserial 
stage, becoming terminal, rounded, and areal 
in the uniserial stage. Eocene to Holocene; 
cosmopolitan.

HAEUSLERELLA Parr, 1935 
Plate 191. Tigs. 3 and 4

Tvpe species: Haeuslerella pukeuriensis Parr, 
1935; OD(M).
Haeuslerella Pan. 19351*2357), p. 82.

Test free, elongate, early stage biserial, 
later chambers becoming cuneate and alter
nating in a loose biserial, sutures distinct, 
depressed; wall agglutinated, surface smoothly 
finished; aperture rounded, on the upper sur
face of the final chamber but not quite termi
nal. L. Miocene to L. Pliocene; New Zealand.

PARAVULVULINA Cicha 
and Zapletalovii, 1965

Plate 192. figs. 1-4
Type species: Plecanium sermtum Reuss, 1867 
(*2590), p. 66; OD.
Paravulvulina Cicha and ZapleialovA. 1965 (*600), 

p. 135.
Test large, up to 1.6 mm in length, broad, 

lenticular in section, with angular margins, 
chambers biserially arranged throughout, with 
a slight tendency for the final chamber to 
become nearly central in position; wall finely
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agglutinated, smoothly finished: aperture in 
the early stage at the base of the apertural 
face, in the adult an elongate terminal slit. 
Miocene (U. Tortonian); Poland: Czechoslo
vakia.

SAHULIA Loeblich 
and Tappan, 1985

Plate 191. figs. 9-12
Type species: Sahulia patelliformis Loeblich 
and Tappan. 1985 =  Textularia barkeriHofker, 
19781*1528), p. 27: OD.
Sahulia Loeblich and Tappan, 1985 (*1926), p. 203.

Test free, biserial throughout and forming 
a low cone with circular outline, septa nearly 
horizontal or slightly arched, chambers very 
broad and low, chamber interior simple and 
undivided; wall finely agglutinated, thin, can
aliculate; aperture at the base of the apertural 
face, forming a low and nearly straight slit 
across the center of the flattened terminal 
face, with-a-distinct flaplike lip bordering the 
opening, apertural reentrant present at the 
ends of the lip. Holocene; central and S. Pacific;
N. Atlantic; Gulf of Mexico; Caribbean.

Remarks: Differs from Textularia in the 
low and conical rather than elongate test and 
in the low slitlike aperture that terminates in 
reentrants at either end of a fiaplike lip. Typi
cal Textularia has an open-arched aperture, 
without a bordering lip.

SEMIVULVULINA Finlay, 1939 
Plate 191 .figs. 5-8

Type species: Textilaria capitata Stache, 1864 
(*3054), p. 270; OD.
Vulvulina iSemivulvulina) Finlay, 1939 (*1126), p. 505. 
Semivutvulina Finlay, 1947 (*11301, p. 264 (nom. Iransl.l, 

Test free, flaring, rhomboidal in section, 
lateral margins acutely angled, broad and low 
chambers biserially arranged throughout, 
sutures depressed, oblique; wall finely agglu
tinated; aperture a low interiomarginal arch 
in the early stage, later with one or two addi
tional areal openings above the basal one. the 
multiple openings may fuse to produce a very 
high and narrow slitlike opening extending 
up to one-third the distance across the termi
nal surface of the chamber, its scalloped mar
gin reflecting the origin from separate openings.
M. Eocene to L. Miocene; New Zealand.

TETRAGONOSTOMINA Mikhalevich, 1975
Plate 192. figs. 5-9

Type species: Tetragonostomina rhombiformis 
Mikhalevich. 1975; OD.
Tetragonostomina Mikhalevich. 1975 (*2105), p. 86.

Test free, flaring, and spatulate to rhom
boidal in outline, flattened to diamond shaped 
in section, with broad, low, biserially arranged 
chambers, and thickened and elevated sutures 
that form a peripheral keel and u median 
ridge along the zigzag suture; wall aggluti
nated, with quartz and calcium carbonate 
particles in a fine-grained ground mass and 
with very small micropores opening at the 
surface; aperture a high quadrangular open
ing at the base of the final chamber face, with 
a distinct bordering ridge on three sides, the 
lateral borders of the aperture being slightly 
constricted. Holocene: Nigeria; Liberia; Ivory 
Coast.

TEXTULARIA Defrance, 1824
Plate 192, Pigs. 10-21; plate 193, figs. 1-4 

Type species: Textularia sagittula Defrance 
in de Blainville. 1824; OD(M).
Textularia Defrance in de Blainville. 18241*246), p. 177. 
Textilaria Ehrenberg. 1839 (*1054), opp. p. 120 (err. 

emend. I.
Textilina Ndrvang, 1966 (*2270), p. 6; type species: 

Textularia slricla Cushman, 1911 1*7021, p. II. fig. 
13; OD.

Vulvulinella Saidova. 1975 1*2695), p. 121 lerr. cit. as 
Valvulinella on pi. 39. fig. 8, non Valvulinella Schubert, 
1907); type species: Textularia milletliCushman, 1911 
(*702), p. 13; OD.

Dorothia (Textilina) Hofker, 1976 (*1525), p. 67 (nom. 
transl.).

Textella Mikhalevich, 1979 (*2107), p. 17; type species: 
Textularia foliacea Heron-Allen and Eartand var. occi- 
dentalis Cushman. 1922 (*722), p. 16: OD. 

Norvanganina Mikhalevich, 1981 (*2110), p. 38; type 
species: Textilina pseudontgosa Lacroix subsp. fistu- 
losa Mikhalevich, 19731*2104),p. 976(non Textularia 
sagittula var. fistulosa Brady, 1884) — Textularia valeriae 
Loeblich and Tappan, nom. nov., herein: OD. 

Textilinita Botvinnik. 1983 1*314), p. 43; type species: 
Textilinita cognila Botvinnik. 1983 =  Textularia sagit
tula Defrance of Loeblich and Tappan, 1964 (*1910), 
p. C253. fig. 165 l2a. bl: OD.
Test biserial throughout or may have an 

adventitious third chamber against the first 
pair of chambers in the microspheric genera
tion; wall agglutinated, traversed by canaliculi 
that may open as perforations or be closed



externally hy a thin agglutinated layer and 
typically are closed internally by the organic 
lining of the test: a pert ure a low arch or slit at 
the base of the apertural face. Paleocene to 
Holocene: cosmopolitan.

Remarks: The agglutinated grains in the 
wall of Textularia aegvptica Said. 1949 are 
held in a calcareous fine-grained cement, the 
randomly oriented grains being equidimen- 
sional and about 0.2 pm  to 0.4 /jm in diame
ter. according to Toksvad and Hansen (1983. 
*3205, p. 1611.

As noted by Loeblich and Tappan (1964. 
*1910, p. C253). Haynes (1973, *1436, p. 33). 
and Banner and Pereira (1981. *130, p. 90). 
Textularia is a wholly biserial form described 
from fossil material in Italy. It is not conge
neric with the Holocene specimen from France 
proposed as a neotype by NOrvang (1966. p. 
11). As the latter does not meet the require
ments for a neotvpe. this designation was 
rejected by Banner and Pereira (1981, *130). 
and the specimen illustrated by Loeblich and 
Tappan from Castel' Arquato (1964. *1910, 
fig. 165. 2a. b) indicated as a neotype. How
ever. as this specimen was not from the type 
locality at Siena. Italy, this designation also 
was invalid, and the other specimen figured 
by Loeblich and Tappan (1964. *1910, fig. 
165. la. b). from the type locality at Siena, 
was then designated as the neotype (Loeblich 
and Tappan, 1985, *1926, p. 206).

The synonymy of Textilirta and Vulvulinella 
with Textularia was demonstrated by Banner 
and Pereira (1981, *130). In addition. Textella. 
Textilinita. and Norvanganina were shown to 
be synonyms by Loeblich and Tappan (1985. 
*1926, p. 205), The type species of Textularia 
is biseriul throughout, as illustrated by Loeblich 
and Tappan |*1910| in the neotype from the 
original locality. The type species of Textilinita 
was based on the completely biserial speci
men illustrated in the Treatise (*1910, p. C253. 
fig. 165, 2a, b) as Textularia sagittate from 
Castel' Arquato. hence it is congeneric, 
although probably not conspecific, and should 
be known as Textularia cognila (Botvinnik).

Neither the holotype nor numerous addi
tional specimens of the type species of Textella

show any indication of an early coil: the spec
imens are biserial throughout, although the 
very coarsely agglutinated wall commonly 
obscures the chamber arrangement. The 
aperture is interiomarginal. as indicated by 
Mikhalevich. although not described either 
in the original or subsequent descriptions by 
Cushman.

To date, no sections have demonstrated 
the canaliculate wall in the probably synony
mous Norvanganina: the supposed supple
mentary apertures along the peripheral margin 
are not regular in occurrence and appear to 
result from breakage, as the test shows no 
indication of internal septula such as occur in 
Spirotextularia. As Norvanganina is consid
ered to be a synonym of Textularia. the type 
species becomes a junior secondary homo
nym of Textularia sagittula var. fistulnxa Brady. 
1884, hence is here renamed as Textularia 
valeriae, nom. nov.. in recognition of the work 
on this group by Valeria Mikhalevich.

Subfamily SIPHOTEXTULARIINAE 
Loeblich and Tappan. 1985 

Siphotexuilurimue Loeblich und Tappiin. IW5 (•1924).
p. 206.
Test free, biserial: wall agglutinated, cana

liculate: aperture areal, surrounded by a dis
tinct lip or may be elevated on a neck. Eocene 
to Holocene.

Remarks: Differs from the Textulariinae in 
the aperture invariably being in the final cham
ber face and commonly elevated on a neck or 
surrounded by a lip.

KARREROTEXTULAR1A Y. Le Calvez. 
de Klasz, and Brun. 1974 

Plate 19.1. figs, 1.1-17
Type species: Karrerotextularia gahonica Y. 
Le Calvez et al., 1974; OD,
Karrerotextularia Y. Le Calvez. de Klasz. and Brun. 1974

| * l M M ) , p .  m

Textularinella Saidova. I975>|*269$), p. 124; type species:
Textularia athatros.il Cushman. 19221*722|, p. 14; OD.
Test hiserial. commonly subangular in sec

tion; wall finely agglutinated with carbonate 
cement: aperture a wide and low slitlike open
ing. slightly above the base of the face and 
bordered by a low lip. U. Middle Eocene to



Holocene; Gabon: New Zealand; S. Pacific; 
Atlantic: Caribbean.

Remarks: Neither specific nor generic 
description cited above indicates the nature 
of the wall microstructure. Karrerotextularia 
differs from Siphotextularia in having a broad 
and low aperture, rather than a short slit or 
oval opening, and in the aperture being 
bordered only by a lip above and below, rather 
than having a distinct spout or neck.

PLECANIUM Reuss, 1862
Plate 193. figs. 10-12

Type species: Textilaria labiata Reuss, 1861 
(*2582), p. 362; SD Cushman. 1928 (*747), p. 
114.
Plecanium Reuss. 1862 (*2586), p. 383.
Textularia (Plecanium) El-Nakhal, 1980 (*1104), p. 131, 

132 Inom. transl.l.
Test elongate, oval in section, biserial 

throughout, chambers inflated and rounded; 
wall agglutinated; aperture a short slit just 
above the base of the apertural face and 
completely surrounded by a lip. Miocene to 
Pliocene: cosmopolitan.

SIPHOSCUTULA Loeblich 
and T appan,1985 
Plate 193. figs. 18, 19

Type species: Siphoscutula leroyi Loeblich 
and Tappan, 1985 (syn.: Siphotextularia flintii 
(Cushman) var. pacifica LeRoy, 1964, *1827, 
p. F18, pi. 2, figs. 3, 4; varietal names in
frasubspecific, excluded from zoological 
nomenclature, ICZN Arts. 1 (b) (5) and 16); 
OD.
Siphoscutula Loeblich and Tappan. 1985 (* 1926), p. 206.

Test biserial throughout, diamond shaped 
in section, with angular lateral margins and 
medially inflated broad surfaces, chambers 
increasing rapidly in size as added, producing 
a flaring test, the final pair of chambers com
prising nearly half the test length; wall finely 
agglutinated; aperture a small, slightly pro
duced ovate opening just above the base of 
the apertural face. Miocene; Okinawa, Ryukyu 
Islands; New Zealand.

Remarks: Differs from Siphotextularia in 
the diamond-shaped rather than quadrate sec
tion, from Textularinella in the small, rounded.

and somewhat produced aperture and angu
lar test margins, and from Valvotextularia in 
the characteristic cross-section. The type spe
cies is not related to Textularia flintii. and the 
varietal name proposed by LeRoy is excluded 
from zoological nomenclature.

SIPHOTEXTULARIA Finlay, 1939
Plate 193. figs. 5 and 6

Tvpe species: Siphotextularia wairoana Finlay, 
1939; OD.
Siphotextularia Finlay, 1939 (*1126), p. 510.
Karreriella ISiphotextularia) Hofker. 1976 (*1525), p. 67 

(nom. transl.l.
Test biserial throughout or may have ini

tial “triserial whorl" of a single adventitious 
chamber in the early part, later quadrangular 
in section; wall finely agglutinated, with can
aliculate structure, pores either opening to 
the exterior or ending blindly as pseudopores; 
aperture areal, rounded, or a short slit, 
surrounded by a distinct lip or produced 
on a tubular neck. Eocene to Holocene; 
cosmopolitan.

TEXTULINA Saidova, 1975
Plate 193. figs. 7-9

Type species: Siphotextularia obesa Parr, 1950 
(*2363), p. 276; OD.
Textulina Saidova, 197.5 (*2695), p. 128.

Test biserial, chambers inflated, increas
ing gradually in size as added, margins rounded; 
wall agglutinated, aperture a short slit in the 
face of the final chamber, perpendicular to 
the base of the chamber face, and surrounded 
by a lip. Miocene to Holocene; S. Pacific: 
Tasman Sea; N. Pacific.

Remarks: Although Saidova originally 
included Textularia saulcyana d'Orbigny in 
Textulina, that species does not have the 
inflated chambers and rounded periphery nor 
the vertical slitlike aperture that we regard as 
the im portant features of Textulina. As 
restricted herein, this genus appears to be 
limited to the Pacific area.

Subfamily PLANCTOSTOMATINAE 
Loeblich and Tappan, 1984

Planctostomatinae Loeblich and Tappan. 1984 (*1918),
p. 16.



Test free, aperture basal in the early stage, 
later areal and cribrate. M. Eocene to 
Holocene.

Remarks: Differs from the Textulariinae in 
the cribrate areal aperture.

CR1BROBIGENER1NA Andersen, 1961
Plate 194. figs. 10-13

Type species: Cribrobigenerina parkeme An
dersen. 1961; OD.
Cribrobigenerina Andersen. I%l (*34|, p. 26.

Test free, large, biserial with indistinct 
sutures in the early stage, later uniserial, with 
somewhat inflated chambers and slightly 
constricted sutures; wall coarsely agglutinated, 
with considerable cement, surface rough; 
aperture terminal, cribrate. with irregularly 
shaped openings. Holocene; USA: Louisiana.

OLSSONINA Bermudez, 1949
Plate 194. figs. 1-5

Type species: Olssonina cribrosa Bermudez, 
1949; OD.
Olssonina Bermudez. 1949 (*20t), p. 99.
Cribro textularia Loeblich and Tappan. 19521*1883), p. 79: 

type species: Textularia coryensis Cole, 1941 (*622), 
p. 21: OD.
Test free, elongate, flaring, ovate to quad

rangular in section, biserial throughout; wall 
agglutinated; aperture an interiomarginal arch 
in the early stage, with an areal ring of pores 
on the face of the final chamber, the basal 
arch may be partially closed in the later cham
bers, leaving a row of pores at the base of the 
chamber in addition to the areal cribrate 
aperture. M. Eocene; Dominican Republic; 
USA: Florida.

PLANCTOSTOMA Loeblich 
and Thppan, 1955 

Plate 194, figs. 6-9
Type species: Textularia luculenta Brady, 1884 
(*344), p. 364; OD.
Planctostoma Loeblich and Tappan. 1955 (*1890), p. 8.

Test free, elongate, biserial, or rarely with 
final chamber tending to become uniserial; 
wall agglutinated; aperture at the base of the 
chamber in the early stage, lateT a rounded 
terminal opening and may become multiple,

with two or three rounded openings. Holocene; 
N. Atlantic; S. Atlantic; Caribbean.

Remarks: The Eocene and Oligocene spe
cies described as Planctostoma from Hungary 
(Sztrakos, 1979, *3108) do not appear to belong 
to this genus, as they lack a multiple aperture. 
Possibly they belong to a genus of the 
Siphotextulariinae.

PORITEXTULAR1A Loeblich 
and Tappan, 1952
Plate 194, figs. 14-17

Type species: Poritextularia mexicana Loeblich 
and Tappan, 1952; OD.
Poritextularia Loeblich and Tappan. 1952 (*1885), p. 264.

Test free, large, broad, and flaring, sides 
flattened, broad low chambers biserially 
arranged throughout and highest at the median 
zigzag suture; wall agglutinated; aperture a 
high vertical and elongate slit beginning at 
the base of the apertural face, becoming mul
tiple in the later stage, as projections extend 
across the opening to form a single row of 
pores on the face of the final chamber. 
Holocene; Pacific Ocean: off Mexico.

Subfamily TAWITAWIINAE Loeblich 
and T appan,1961

Thwitawiinae Loeblich and Tappan, 19611*1902), p. 282. 
TawitawiineaSaidova, 1981(*2696),p.2l (supermibfamily).

Test biserial, flattened, and palmate, cham
bers subdivided by septula projecting down
ward from the chamber roof; wall thin, very 
coarsely agglutinated, canaliculate; aperture 
a terminal row of slits. Holocene.

TAW1TAW1A Loeblich, 1952
Plale 194, figs. 18-23

Type species: Textularia immensa Cushman, 
1913 (*705), p. 633; OD.
Tawitawia Loeblich, 1952 (*1876), p. 190.

Test large, flattened, of numerous low and 
biserially arranged chambers, strongly over
lapping in the plane of biseriality, sutures 
slightly depressed, chambers subdivided by 
numerous secondary septula that project down
ward from the chamber roof; wall thin, with 
coarsely agglutinated mineral grains, shell frag
ments, and entire tests of smaller foraminifera,



finer-grained areas canaliculate; aperture in 
the adult consists of a series of areal pores in 
a row paralleling the flat sides of the test. 
Holocene; N. Pacific: Philippines; S. Pacific: 
Indonesia.

Remarks: The very coarsely agglutinated 
wall, with a variety of shell fragments and 
entire foraminiferal tests, fish bone fragments, 
and mineral grains, obscures the canaliculate 
nature in thin section, but the pores were 
apparent during the process of sectioning.

Subfamily SEPTOTEXTULARIINAE 
Loeblich and Tappan, 1985 

Septotextulariinae Loeblich and Tappan. 1985 (*1926), 
p. 207.
Test free, biscrial throughout, interior of 

chambers subdivided by a few vertical radial 
plates; wall agglutinated, canaliculate; aperture 
a low arch at the base of the apertural face.
M. Miocene to Holocene.

Remarks: Differs from other Textulariidae 
in the vertical plates that subdivide the cham
ber lumen.

COLOMITA Gonzalez-Donoso, 1968
Plate 195. figs. 1-4

Type species: Plecanium irregulare Seguenza, 
1880 (*2839), p. 151; OD.
Colomita GonzAlez-Donoso, 1968 (*1263), p. 73.

Test large, may be over 2 mm in length, 
elongate and biserial, possibly with tiny trise- 
rial base or may have an adventitious early 
chamber giving a pseudotriserial appearance, 
early stage with numerous low and flattened 
biserial chambers, later chambers somewhat 
higher and inflated, and test circular in sec
tion, interior of each chamber subdivided by 
about four short and narrow vertical radial 
partitions, sutures straight and horizontal, 
periphery of early stage carinate, later rounded; 
wall coarsely agglutinated, thick, with grains 
of varied size and composition, surface roughly 
finished; aperture interiomarginal, a low arch 
at the base of the flattened apertural face of 
the final chamber. M. Miocene (Tortonian); 
Italy; Spain.

Remarks: A neotype for Plecanium irregu
lare Seguenza from the Tortonian of Italy

(Calabria) was designated by Ruggieri et al. 
(1972, *2669, p. 7), (University of Palermo, 
MP no. 778). Although no sections were made, 
they regarded it as biserial throughout and a 
synonym of Texluldria agglutinans d’Orbigny. 
1839. The generic description was based on 
specimens from the Depression of Granada, 
Spain, that were sectioned and proved to have 
internal partitions. The original description 
of Colomita stated that the partitions were 
very irregular, but thin sections received from 
Gonzales-Donoso show clear boundaries of 
the straight and narrow partitions; extrane
ous material in the chamber lumen may have 
erroneously been regarded as part of the 
septula. The original generic description also 
indicated that the apertural face has a few 
large areal pores in addition to the basal 
aperture, but on the specimens we examined 
the very irregular surface appears to result 
from the loss of some grains from the wall, as 
the apparent pores are irregular both in shape 
and distribution. Colomita was originally 
placed in the Ataxophragmiidae, but that fam
ily is dominantly Cretaceous in age, although 
persisting into the Paleocene. It is here tenta
tively placed in the Septotextulariinae, although 
a canaliculate wall could not be demonstrated 
in the sections available.

SEPTOTEXTULARIA T. C. Cheng 
and S. Y. Zheng. 1978

Plate 195. figs. 5-8
Type species: Septotextularia rugosa T. C. 
Cheng and S. Y. Zheng, 1978 (*557), p. 167 
(syn.: Textularia rugosa Reuss of Brady, 1884, 
*344, p. 363, non Plecanium rugosum Reuss, 
1869, and non Gaudryina rugulosa Cushman, 
1932, p. 15: see ICZN Art. 70 (c), (i»: OD.
Sepmtextularia T. C. Cheng and S. Y. Zheng. 19781*557), 

p. 167.257.
Test free, large, up to 2 mm in length, 

stout, biserial throughout, the lower margin 
of each chamber deeply incised just anterior 
to the septa, and with about four backward 
directed projections on each chamber that 
overlap the sutures, chamber lumen subdivided 
by four to six vertical radial partitions that 
extend nearly to the center of the test; sutures



slightly arched, septa thick, particularly in 
the vicinity of the aperture; wall agglutinated, 
canaliculate, thick, coarser grained near the 
exterior and somewhat fined grained toward 
the test interior; aperture a low arch at the 
base of the apertural face. Holocene: Pacific.

Remarks: In the original description of 
Septotextularia, T. C, Cheng and S. Y. Zheng 
(1978, *557, p. 167, 2571 designated the type 
species as “Textularia rugosa Brady. 1884 (not 
Reuss, 1869).'“ The type designation as given 
is covered by the ICZN Art. 70 (c). and 
discussed in detail by Loeblich and Tappan 
(1985, *1926, p. 207). The type species is 
correctly cited as Septotextularia rugosa
T. C. Cheng and S. Y. Zheng, 1978.

Subfamily TEXTULARIOIDINAE Loeblich 
and Tappan, 1984

Textularioidinae Loeblich and Ibppan, 19841*1918), p. 17.
Test attached in early stage, later may grow 

free of attachment; aperture a low arch at 
base of final chamber. Holocene.

Remarks: Differs from the Textulariinae in 
being attached in the early stage.

TEXTULARIOIDES Cushman, 1911
Plate 196. figs. 5-7

Type species: Textularioides inflatus Cushman, 
1911; OD.
Textularioides Cushman, 19111*702), p. 26.

Test attached, at least in the early stage, 
biserial, and somewhat flattened against the 
attachment, although final chambers may grow 
free of the attachment; wall coarsely aggluti
nated, coarsely canaliculate: aperture a low 
arch or slit at the base of the final chamber 
face. Holocene; N. Pacific.

Family PSEUDOGAUDRYINIDAE 
Loeblich and Tappan, 1985 

Pseudogaudryinidae Loeblich and Tappan. 19851*1926), 
p. 209.
Test elongate, early stage triserial, later 

reduced to biserial or uniserial; wall aggluti
nated, canaliculate; aperture an interiomaiginal 
arch. U. Cretaceous to Holocene.

Remarks: Differs from the Verneuilinidae 
in the canaliculate wall and differs from the

Valvulinidae in having a simple aperture with
out a tooth.

Subfamily PSEUDOGAUDRYININAE 
Loeblich and Tappan, 1985 

Pseudngaudryininae Loeblich and Ikppan, 1985 (*1926), 
p. 209.
Chambers simple, not subdivided. U. Cre

taceous to Holocene.

CLAVULINOIDES Cushman. 1936
Plate 196, figs, ft and 9

Type species: Clavulina triiatera Cushman. 
1926 (*734), p. 588; OD.
Ctavutinoides Cushman, 1936 (*781), p. 20.

Test free, elongate, triangular throughout 
with distinct to carinate angles, early cham
bers triserially arranged, later abruptly becom
ing uniserial, test of microspheric generation 
flaring, megalospheric generation with nearly 
parallel margins in the adult; wall aggluti
nated, lateral walls canaliculate, the canaliculi 
opening into the chamber lumen but closed 
at the exterior by an outer pavement layer of 
the wall; aperture simple, interiomargina] in 
the triserial stage, terminal, areal, and rounded 
in the uniserial stage. Paleocene; Cuba; 
IVinidad: Venezuela; USA: Texas; Mexico; 
Algeria.

CLAVULINOPSIS Banner and Desai, 1985 
Plate 1%. Hgs. 1-4

Type species: Clavulinopsis hofkeri Banner 
and Desai, 1985; OD.
Clavulinopsis Banner and Desai, 1985 (*129), p. 82. 
Clavulinopsis To we, 1984 (*3219), p. 318 (nom. nud.l.

Test free, triangular in section, early stage 
triserial, later abruptly becoming uniserial, 
chambers simple, sutures slightly depressed, 
horizontal to slightly arched at the center of 
the flattened sides; wall agglutinated, with 
considerable calcareous groundmass, lateral 
walls canaliculate, with canaliculi opening 
into the chamber lumen but sealed externally 
by a finely agglutinated outer layer, septa 
solid and noncanaliculate: aperture cribrate, 
with irregular pores at the end of a slightly 
produced neck. U. Cretaceous (Campanian 
to Maastrichtian); USA: Texas, Arkansas.



MIGROS Finlay. 1939
Plate 1%. figs. 10-13

Type species: Gaudryina medwavensis Parr, 
1935 (*2357>, p. 83: OD.
Migros Finlay. 19391*11281, p. 312.

Test triserial and triangular in the early 
stage, later biserial: wall thick, coarsely agglu
tinated, canaliculate: aperture an ovate open
ing that in the early stage may be connected 
to the base of the apertural face by a narrow 
groove or depression, later becoming com
pletely areal. M. Miocene to Holocene; New 
Zealand; N. and S. Pacific; N. and S. Atlantic; 
Gulf of Mexico; Jamaica; Trinidad.

PSEUDOCLAVULINA Cushman, 1936 
Plate 197. figs. 10 and 11

Type species: Clavulina clavata Cushman. 1926 
(*734), p. 589; OD.
Pseudoclavulina Cushman. 1936 (*781), p. 16.

Test free, elongate, early stage triserial and 
triangular, then uniserial with cylindrical cham
bers; wall agglutinated, finely canaliculate; 
aperture terminal, a semicircular to circular 
opening but without a distinct tooth. U. Cre
taceous to L. Eocene; Mexico; Trinidad. West 
Indies; USA; Belgium; England; Denmark; 
Poland; Sweden; Germany; Netherlands.

PSEUDOGAUDRYINA Cushman, 1936
Plate 197, figs. 5-9

Type species: Textularia atlanlica Bailey, 1851 
(*106), p. 12; OD.
Gaudryina /PseudogaudryinaJ Cushman. 1936 (*781),

p. 12.
Test free, elongate, early stage triserial, 

later biserial, but test triangular throughout, 
so that the two series of angular biserial cham
bers are dissimilar, one series being roughly 
triangular in section and the other quadran
gular in section, maintaining the triangular 
test shape; wall agglutinated, canaliculate; 
aperture an interiomaiginal arch. U. Creta
ceous (Senonian) to Holocene; Jamaica: 
Trinidad; USA; Texas, South Carolina; Aus
tralia; Caribbean; Gulf of Mexico; Atlantic; 
Germany.

Renurks: Thin sections of the type species 
of Pseudogaudryina show a distinctly cana

liculate wall, whereas sections of the type 
species of Gaudryina. the Cretaceous Gaud
ryina rugosa d'Orbigny, show it to be non- 
canaliculate (Loeblich and Tappan, 1985, 
*1926, p. 209). Thus the canaliculate Pseudo
gaudryina can neither be regarded as a syno
nym nor as a subgenus of the noncanaliculate 
Gaudryina and is here recognized as a dis
tinct genus.

VALVOREUSSELLA Hofker, 1957
Plate 197. figs. 1-4

Type species: Vemeuilina bronni Reuss, 1846 
(*2571), p. 38; OD.
Valvomussella Hofker. 1957 (*1512), p. 87.

Test elongate, sharply triangular in sec
tion, early stage triserial. later biserial and 
may be flattened or irregularly triangular in 
section; wall finely agglutinated, canalicu
late, surface smoothly finished; aperture 
interiomarginal in the triserial stage but may 
be somewhat above the base in the biserial 
stage, provided with a tooth. U. Cretaceous 
(Tbronian to Campanian); Czechoslovakia; 
Germany; Netherlands.

Remarks: As noted by Hofker (1957, *1512, 
p. 88) the specimens illustrated as Gaudryina 
bronni (Reuss) by Cushman (1937, *782, pi. 5, 
figs. 4-6) and later by Loeblich and Tappan 
(1964, *1910, fig. 179, 7a.b) are not of this 
species but of a more coarsely agglutinated 
one with rounded angles. Specimens of Ver- 
neuilina bronni from the type area and hori
zon in Czechoslovakia, which are pyramidal 
with sharp angles and slightly concave sides 
and are very close to the original illustration 
of Reuss, have been sectioned and show nei
ther a canaliculate wall nor an apertural tooth. 
If Hofker’s specimens are conspecific, the 
discrepancy may be due to better preserva
tion of the subsurface specimens that he stud
ied. Thus the above generic description is 
largely taken from Hofker (1957, *1512). pend
ing further study of better preserved material.

Subfamily SIPHONIFEROIDINAE Loeblich 
and Tappan, 1985

Subfamily Siphoniferoidinae Loeblich and Tappan. 1985 
(*1926), p. 211.



Test with a chamberlet formed at the extrem
ity of each chamber, communicating with the 
main chamber cavity only through the wall 
canaliculi. chamberlets originally closed 
externally but may be opened as a result of 
abrasion. Holocene.

PLOTNIKOVINA Mikhalevich, 1981 
Plate 198, rigs. 1-4

Type species: Gaudryina (Siphogaudryina) 
compressa Cushman, 1935 (*778), p. 3; OD.
Plolnikovina Mikhalevich, 1981 1*2110), p. 38.

Test elongate, with short early triserial and 
triangular stage and later biserial stage, with 
flattened to rhomboid section, chambers broad 
and low, lateral extremities distinctly produced 
at the chamber angle, an internal vertical 
partition then isolating a small distal cham
berlet, inner partitions of successive cham
bers approximately in vertical alignment, the 
tip of the chamberlets commonly broken to 
leave a small opening at the surface: sutures 
slighdy depressed, straight, at a slight angle 
from the horizontal: wall finely agglutinated, 
extremely thin outer wall of the lateral pro
jections formed by the chamberlets, septa 
and vertical partitions canaliculate; aperture 
an interiomaiginal arch. Holocene; Atlantic; 
Caribbean; S. Pacific.

Remarks: Both Plolnikovina and Siphoni- 
feroides were proposed in 1981 and both orig
inally included Textularia siphonifera Brady. 
Plolnikovina is here recognized in a more 
restricted sense, for species with flattened 
tests or with rhomboidal section in the bise
rial stage and with chamberlets restricted to 
the lateral angles. Siphoniferoides has rows 
of chamberlets on the chamber faces as well 
as the lateral edges and a nearly circular sec
tion in the biserial stage. Both genera were 
said to have lateral supplementary apertures, 
but both instead have lateral chamberlets cut 
off by vertical internal partitions; openings 
present in some specimens are due to second
ary breakage of the chamberlet tips, rather 
than apertures communicating with the cham
ber lumen. The canaliculate wall was not 
mentioned for either genus, but sectioned

specimens of their type species clearly dem
onstrate this.

SIPHONIFEROIDES Saidova, 1981 
Plate 198, figs. 5-9

Tvpe species: Textularia siphonifera Brady, 
1881 (*339), p. 53; OD.
Siphoniferoides Saidova, 1981 (*2696), p. 25.

Test elongate, early stage triserial and 
sharply triangular, later biserial, chambers 
with fistulose projections at the lateral angles, 
and later chambers with similar projections 
in vertical rows on the chamber faces, the 
rows occasionally bifurcating so that the adult 
test may have six to eight such rows of tubular 
outgrowths that form small chamberlets exter
nal to the main chamber wall and cavity, 
lacking any connection with the test interior 
other than through the wall canaliculi, fistulose 
chamberlets also closed to the exterior in 
well-preserved specimens but commonly bro
ken, irregular to vermiform openings of the 
wall canaliculi may be seen through the open
ing left into the chambers when tips of some 
or all projections are worn or broken; wall 
agglutinated, that of the sides of the test itself 
distinctly canaliculate but wall of the tubular 
projections, septa, and apertural face non- 
canaliculate, openings of the canaliculi irreg
ular, the path of the pores then straight through 
the wall itself; aperture a low arch at the base 
of the apertural face, small and nearly circu
lar in young specimens, forming a somewhat 
more elongate slit in the adult. Holocene; 
Indo-Pacific.

Remarks: Siphoniferoides was originally 
placed in the subfamily Gaudryininae, family 
Vemeuilinidae, but has a canaliculate wall 
(Loeblich and lappan, 1985, *1926, p. 211), 
whereas the Gaudryinidae are noncanaliculate.

Family VALVULAMMINIDAE Loeblich 
and Tappan. 1986

Valvulamminidae Loeblich and Tappan. 1986 1*1929),
p. 341.
Test planoconvex, enrolled in a low trocho- 

spiral, sutures curved backward on the spiral 
side, more nearly radial on the opposite and



umbilicate side; wall agglutinated, canalicu
late; aperture umbilical in position, with a 
large valvuline tooth that in advanced forms 
becomes a distinctive umbilical flap or may 
be replaced by a convex trematophore plate. 
Eocene to Oligocene, ?Miocene.

Remarks: Differs from the Valvulinidae in 
the low trochospiral test, rather than a trise
rial and triangular early stage and elongate 
adult test.

ARENAGULA Bourdon and Lys, 1955 
Plate 199, figs. 7-9

Type species: Arenaguia globula Bourdon and 
Lys. 1955; OD.
Arenaguia Bourdon and Lys. 1955 (*318), p. 336.

Test large, about 1.25 mm in greatest 
breadth, chambers forming a low trochospiral 
coil, five chambers in the first whorl, later 
increasing in breadth and number as the whorl 
expands rapidly, spiral side convex, umbilical 
side flattened; wall agglutinated, canalicu
late, may have incipient pillars projecting 
slightly from the septa; aperture valvuline in 
the early stage, later cribrate. consisting of 
large irregular openings scattered oveT a con
vex plate covering the umbilicus and final 
cham ber face. M. Eocene (Lutetian) to 
Oligocene, ?Miocene; France; Greece; USA: 
Florida; Pacific: Marshall Islands.

Remarks: Poignant (1964, *2438, p. 215) 
regarded Cribrobulimina floridana Cole, 1942, 
from the Eocene of Florida, and Arenaguia 
globula as conspecific with Lituonella kerfomei 
Allix, 1922 from the M. Eocene. We regard 
these as three distinct species of Arenaguia.

DISCORINOPSIS Cole. 1941 
Plate 199. figs. 1-6

Type species: Discorinopsisgunleri Cole, 1941; 
OD.
Discorinopsis Cole, 1941 (*622), p. 36.

Test free, large, up to 2.9 mm in greatest 
breadth, chambers in a low trochospiral coil, 
about five in the first whorl, increasing very 
slowly in height but rapidly in breadth so that 
later whorls have more chambers, the increased

height of the spire resulting in an auriculate 
test, spiral side strongly convex, umbilical 
side flattened to concave, with broad umbili
cus, chamber lumen open and undivided, 
sutures strongly curved on the spiral side, 
nearly radial on the umbilical side, internally 
the septa thicken toward their umbilical ends; 
wall agglutinated of calcareous particles, can
aliculate; chambers opening into the umbili
cus that is covered by a prominent umbilical 
apertural flap, growing continuously in a 
corkscrewlike spiral from an early stage, with 
successive attachments to the umbilical mar
gin of each chamber of the final whorl, flap 
pierced by large pores in the center as well as 
at the edges. M. Eocene: USA: Florida.

VALVULAMMINA Cushman, 1933 
Plate 199. figs. 10-17

Type species: Valvulina globularis d’Orbigny, 
1826 (*2303), p. 270 (err. cit. as V. globulosa 
by Cushman, 1933, *769, p. 37); OD. 
Valvulammina Cushman. 1933 (*769), p. 37.

Test planoconvex, low trochospire of about 
five inflated chambers per whorl, enlarging 
rapidly so that the final chamber occupies 
about one-half of the umbilical surface of the 
test, sutures arched and oblique on the spiral 
side, radial and straight on the umbilical side; 
wall canaliculate, finely agglutinated, largely 
of calcareous particles, with a proteinaceous 
lining; aperture umbilical in position, par
tially covered by a broad umbilical flap that 
occupies about one-third of the test diameter, 
those of earlier chambers remaining visible 
within the open umbilicus. Eocene; France; 
Cuba.

Family VALVULINIDAE Berthelin, 1880
Valvulinidae Berthelin, 1860 (*221), p. 16.

Test trochospiral in early stage, later may 
have an increased number of chambers per 
whorl, or may become uniserial; wall aggluti
nated, canaliculate; aperture with valvular 
tooth or flap at least in early stage, may become 
multiple and areal in later stage. Paleocene to 
Holocene.



182 Valvullninae—Clavulina

Subfamily VALVULININAE Berthelin, 1880
Valvulininae Schubert. 19211*2823), p. 179. nom. transl, 

ex family.
Clavulininae flalakhmatova, 19731*111), p. 53.

Test trochospiral to triserial in early stage, 
number of chambers per whorl later may 
increase or decrease. Paleocene to Holocene.

CLAVULINA d’Orbigny, 1826 
Plate 200. figs. 1-5

Type species: Clavulina parisiensis d'Orbigny, 
1826; SD Cushman. 1911 (*702), p. 72.
Clavulina d'Orbigny, 18261*2303), p. 268.

Test elongate, early stage triserial and tri
angular in section, later stage uniserial and 
rectilinear, with angular to rounded section; 
wall agglutinated, with considerable calcare
ous cement, in at least some species addition 
of a new chamber results in addition of an 
imperforate floor to the new chamber, so that 
the septa are secondarily doubled; wall cana
liculate, fine canaliculi bifurcating within the 
wall, openings of the canaliculi sealed inter
nally by an inner organic lining, and externally 
by the imperforate surface layer of the wall; 
aperture interiomarginal in the early triserial 
stage, terminal and rounded in the adult, with 
imperforate bordering rim and an imperfo
rate apertural toothplate obstructing part of 
the aperture, reducing it to a semilunate form, 
then extending inward from the aperture 
through the chamber to attach to that pre
ceding. successive toothplates oriented 120° 
apart, reflecting the original triseriality. Paleo
cene to Holocene; cosmopolitan.

CRIBROBULIMINA Cushman. 1927
Plate 200. figs. 8-13

Type species: Valvulina mixta Parker and Jones. 
1865 <*2351), p. 438 (= Valvulina Carpenter, 
Parker, and Jones. 1862 (*494), pi. II, figs. 
19-21.24-26): OD.
Cribmbulimina Cushman. 1927 (*739), p. 80.

Test free, early stage triserial and triangu
lar as in Valvulina, later with a loose spiral of 
five or more chambers per whorl and a rounded 
section; wall agglutinated, thick, both outer 
wall and septa canaliculate; aperture in early 
stage interiomarginal as in Valvulina. in the

later stage the nearly circular platelike tooth 
attaches to the opposite wall, with large cir
cular openings along its margin and over the 
surface of the apertural plate. Holocene; 
Australia.

Remarks: Contrary to the opinion stated 
in the Treatise (Loeblich and Tappan. 1964. 
*1910, p. C279), the reference by Parker and 
Jones (1865, *2351, p. 437, footnote) to ear
lier figures published in Carpenter et al. (1862, 
*494, pi. 11. figs. 19. 20, 25, 26) then was 
sufficient to validate Valvulina mixta (see 1CZN 
Arts. 12 (a), and 12 (b) (1). and Parker and 
Jones's citation of Carpenter et al.'s pi. 11. 
fig. 21,24 validated Valvulina polystoma, hence 
both nominal species correctly are credited 
to Parker and Jones. However, the two are 
conspecific, merely representing degrees of 
development of the multiple aperture.

CRIBROGOESELLA Cushman, 1935
Plate 201, figs. 1-4

Type species: Bigenerina robusta Brady, 1881 
(*339), p. 53; OD.
Cribrogoesella Cushman. 1935 (*778), p. 4.

Test large, elongate, early stage trochospiral 
with up to five chambers per whorl, rapidly 
reducing to three per whorl, then biserial and 
finally uniserial in the adult; wall moderately 
coarsely agglutinated, surface smoothly fin
ished, thick, both lateral walls and septa 
strongly canaliculate; aperture interiomarginal 
in early stage, terminal and cribrate in the 
later uniserial stage. Miocene to Holocene; 
W. Atlantic; Trinidad. West Indies.

CYUNDROCLAVULINA Bermudez 
and Key, 1952

Plate 201, Tigs. 7-13
Tvpe species: Clavulina bradyi Cushman. 1911 
(*702), p. 73; OD.
Cylindmclavulina Bermudez and Key. 19521 *210), p. 76.

Test free, large, robust, cylindrical, short 
early triserial stage in the microspheric gen
eration, megalospheric generation with only 
a slightly arcuate early series but without a 
distinct triserial stage, uniserial stage elon
gate; wall coarsely agglutinated, very thick, 
leaving a reduced chamber lumen; aperture



rounded, terminal on a neck that flares some
what at the rim, with distinct small valvular 
tooth projecting from one side. Oligocene to 
Holocene; Pacific; Italy; Hungary.

GOESELLA Cushman, 1933
Plate 200, figs. 6 and 7

Type species: Clavulina rotundata Cushman, 
1913 (*705), p. 635; OD.
Goesella Cushman, 19331*7691, p. 34.

Test large, elongate, up to 3 mm in length, 
tapering toward the base, and later nearly 
cylindrical in section, early stage trochospirally 
coiled with four to five chambers per whorl, 
later reduced to iriserial, biserial, and finally 
uniserial, chamber interior not subdivided; 
sutures distinct, slightly depressed; wall 
coarsely agglutinated, coarse particles held 
in a fine-grained groundmass, wall of eroded 
specimens appearing somewhat vacuolar, exte
rior smoothly finished, reddish-brown in color; 
aperture terminal, central, rounded to irregu
lar or may have a poorly developed tooth. 
Eocene to Holocene; cosmopolitan.

GYROVALVULINA Loeblich 
and Tappan, 1985

Plate 202. figs. 1-3
Type species: Valvulina columnatortilis d'Or- 
bigny in Guerin-Menfeville. 1843 (*1339), p. 9, 
pi. 2, fig. 14 (also as columna-tortilis and 
columna-tordis on p. 9; as columna-torilis on 
pi. 2, fig. 14); = Valvulina columna-tortilis 
d’Orbigny, 1826. *2303, p. 270, name not avail
able. ICZN Art. 13 (a) (i) no description): OD. 
Gyrovalvulina Loeblich and Tappan, 19851 *1926), p. 213.

Test elongate, early stage triangular and 
triserial, later with relatively low chambers in 
a loose spiral, chambers gradually becoming 
broader and fewer per whorl, until each cham
ber extends more than half the distance around 
the test but is not completely uniserial; wall 
coarsely agglutinated, thick, canaliculate, sur
face roughly finished; aperture terminal and 
ovoid, with a distinct tooth that because of 
the spiralling nature of the terminal chamber 
projects obliquely within the chamber cavity.
M. to U. Eocene (Lutetian to Bartonian);

France: Paris Basin; USA: Florida; New 
Zealand.

Remarks: The correct name of the type 
species, variously cited in the literature, is 
discussed by Loeblich and Tappan (1985, *1926, 
p. 214). The holotype is in the MNHN, Paris, 
d’Orbigny collection FO-OI.

Gyrovalvulina differs from Valvulina in the 
loosely spiralling adult stage, with less than 
three chambers per whorl, and having later 
chambers that may encircle the test; it differs 
from Clavulina in the loosely spiralling cham
ber arrangement after the triserial early stage, 
whereas Clavulina has an elongate uniserial 
stage abruptly following the triserial base.

MAKARSK1ANA van Soest. 1942
Plate 201, figs. 5 and 6

Type species: Makarskiana trochoidea van 
Soest, 1942; OD.
Makarskiana van Soest. 1942 (*3015), p. 27.

Test in a trochospiral coil, with four to five 
chambers in the early whorls, later reduced 
to three or four per whorl. chambers inflated, 
sutures incised, gently curved, and slightly 
oblique; wall agglutinated; aperture a high 
arched opening with a narrow valvuline tooth.
M. to U. Eocene; Yugoslavia.

NEOCLAVUUNA Puri. 1957
Plate 202. fig. 16

Type species: Valvulina intermedia Applin 
and Jordan, 1945 (*54), p. 134; OD.
Neoclavulina Puri. 1957 (*2484), p. 106.

Test elongate, cylindrical, early stage tri- 
serial, later with inflated chambers in an elon
gate spiral, gradually reduced to two per whorl, 
sutures depressed; wall agglutinated, whether 
solid or canaliculate not described: aperture 
with a valvular tooth. M. Eocene: USA: 
Florida.

VALVULINA d’Orbigny, 1826
Plate 202, figs. 6 and 7

Type species: Valvulina triangularis d’Orbigny, 
1826; SD Parker, Jones, and Brady, 1865 (*2354), 
p. 35.
Valvulina d'Orbigny. 1826 (*2303), p. 268. 270.

Test triserial, triangular in section, sides



flattened: wall agglutinated, canaliculate, the 
canaliculi sealed externally to form pseudo
pores, and in Holocene species at least are 
sealed internally by the organic lining; aperture 
interiomarginal. at the junction of the cham
bers of the final whorl, a prominent flaplike 
tooth projecting from the midpoint of the 
apertural rim and bordered on each side by 
strong indentations of the chamber margin. 
M. Eocene to Holocene; cosmopolitan.

Subfamily S1PHOBIGENERININAE 
Loeblich and Tappan, 1986 

Siphobigenerininae Loeblich and Tappan. 1*186 (*1929). 
p. 341.
Test biserial in the early stage, later uniserial; 

wall agglutinated, canaliculate; aperture ter
minal. ovate, with an internal toothplate whose 
changing orientation in successive chambers 
reflects the biserial early stage. Holocene.

Remarks: Differs from the Valvulininae in 
the biserial early stage. The similarity in wall 
and apertural characters suggests that the 
early triserial development has been lost.

SIPHOBIGENERINA S. Y. Zheng, 1979 
Plate 202, figs. 11-15

Type species: Siphobigenerina compressa 
S. Y. Zheng, 1979; OD.
Siphobigenerina S. Y. Zheng, 1979 (*3449), p. 114.201.

Test elongate, ovate in section, early stage 
biserial, later uniserial and rectilinear, each 
chamber somewhat overlapping that preced
ing; wall finely agglutinated, canaliculate, sur
face smoothly finished; aperture terminal, 
ovate, with thickened margin, and with a half 
funnel-shaped toothplate attached to one mar
gin and extending within for less than half the 
length of the chamber lumen, those of suc
cessive chambers alternating in orientation 
by 180° thereby reflecting the earlier biserial 
development. Holocene; China; Xisha Islands, 
Guangdong Province.

Remarks: Originally referred to the Tex- 
tulariidae, Siphobigenerina differs in the pres
ence of the internal toothplate. It resembles 
Clavulina in having the internal siphonlike 
toothplate that changes in orientation from

chamber to chamber and in the canaliculate 
agglutinated wall.

Subfamily TRITAX ILININAE Loeblich 
and Tappan,1986

Tritaxilininae Loebllch and Tappan, 1986(*19291, p. 342.
Test trochospiral in the early stage, later 

biserial or uniserial, chamber interior sub
divided by vertical radial exoskeletal beams; 
wall agglutinated, thick, canaliculate, with 
organic lining; aperture interiomarginal to 
areal. Eocene to Holocene.

Remarks: Differs from the Valvulinidae in 
having vertical radial exoskeletal beams sub
dividing the chambers.

TRITAXILINA Cushman. 1911 
Plate 202. figs. 8-10

Tvpe species: Clavulina caperata Brady, 1881 
(*339), p. 54; OD.
Trilaxilina Cushman. 19111*702), p. 71.
Clavulinella Schubert. 1921 (*2823), p. 181; type species: 

obj., OD(M).
Test free, elongate, early stage in high 

trochospiral coil of up to five chambers per 
whorl, number of chambers per whorl later 
reduced and finally uniserial, chambers sub
divided internally by up to fourteen vertical 
radial exoskeletal beams; wall thick, aggluti
nated, canaliculate; aperture interiomarginal 
in the early stage, later terminal, and rounded, 
radiate, or multiple, consisting of a few slitlike 
openings. Eocene to Holocene; cosmopolitan.

Family GLAUCOAMMINIDAE 
Saidova, 1981

Glaucoamminidae Loeblich and Tappan. 1985 (*1926), 
p. 211, nom. iransl. ex subfamily.

Glaucommininae Saidova. 1981 (*2696), p. 23 (subfam
ily; nom. imperf.).
Test elongate, irregularly flattened, trian

gular or quadrangular in section, large cham
bers forming a single rectilinear series, the 
angularity reflecting a possible triserial ances
try, sutures obscure, periphery rounded to 
slightly subangular; wall very coarsely agglu
tinated, with a few large irregular canaliculi 
between the foreign particles, surface roughly



finished; aperture terminal, slitlike (o ovate. 
Holocene.

Remarks: Differs from the Valvulinidae in 
lacking an early trochoid or triserial stage 
and in the absence of a valvular tooth. The 
subfamily was originally described within the 
family Conotrochamminidae by Saidova but 
lacks a high trochospiral coil. It was consid
ered as a synonym of the Vemeuilininae by 
Loeblich and Tappan (1984, *1918, p. 14) as 
Glaucoammina was originally described as 
initially triserial. Restudy of the type species 
has shown it to be uniserial and the canalicu
late wall required its placement in a distinct 
family.

GLAUCOAMMINA Seiglie 
and Bermudez, 1969 

Plale 203, figs. 1-4
Type species: Reophax trilateralis Cushman, 
1935 (*778), p. 2: OD.
Glaucoammina Seiglie and Bermudez, 19691*28551, p. 200.

Test elongate, broadest in the early trian
gular to quadrangular or flattened stage, later 
with nearly parallel sides, and may continue 
to be triangular or become broadly flattened 
to somewhat ovoid in section, chamber arrange
ment obscure from the exterior because of 
the coarsely agglutinated wall, sectioned spec
imens show it to be completely uniserial with 
somewhat overlapping chambers, but the tri
angular section suggests that it is probably 
derived from a triserial ancestor; wall coarsely 
agglutinated, the large grains tending to obscure 
the septa and chambers externally, with 
scattered large canaliculi of irregular form 
and orientation as they are offset by the large 
foreign particles in the wall; aperture termi
nal, ovate to slitlike. Holocene; Cuba; Atlantic 
Ocean: Puerto Rico Trench.

Remarks: As indicated by Loeblich and 
Tappan (1985, *1926, p. 213), all of the numer
ous thin sections of specimens from Cuba, 
both the triangular ones that closely resem
ble the holotype of the type species and the 
irregularly rounded and flattened and com
pressed specimens, proved to be wholly 
uniserial, regardless of the external form of

the test. None are triserial in the early stage 
as had been reported. The perforated and 
very coarsely agglutinated wall separates 
Glaucoammina from the characteristically 
uniserial Hormosinidae, which have a sim
pler and solid wall, as well as from the 
Cribratinidae, which have a distinctly laby- 
rinthic wall. The external morphology sug
gests derivation from a triserial ancestry, 
however.

Family CHRYSALID1NIDAE Neagu, 1968 
Chrysalklinidae Loeblich and Tappan, 19821*1917), p. 28.

nom. transl. ex subfamily Chrysalidininae. 
Chrysalidininae Neagu, 1968 (*2234), p. 120 (subfamily). 
ParuTgonininaeSeptfontaine, I986(*2875A|,p.55(nom. 

imperf. as Parurgoniniinae: name not available, ICZN 
Art. 13 (a) (i), no description).
Test triserial, later biserial, with globular 

chambers; wall finely agglutinated, canalicu
late; aperture multiple, covering a large area 
of the apertural face that is supported by 
pillars. U. Jurassic (Oxfordian) to U. Eocene.

CHRYSALIDINA d’Orbigny, 1839
Plate 204. figs. 1-5

Type species: Chrysalidina gradata d’Orbigny, 
1839; OD(M).
Chrysalidina d’Orbigny, 1839 {*23041, p. 109.
Pupina d'Orbigny, 1839 1*2304), p. 29, 30 (non Pupina 

Vignard, 1829).
Test elongate conical, triserial, with numer

ous low and strongly overlapping chambers, 
the final three occupying one-third to one- 
half the test length, sutures horizontal on the 
faces of the test, interior of peripheral region 
of chambers undivided, but central area of 
the chamber beneath the apertural pores has 
short thick endoskeletal pillars projecting 
inward from the chamber roof, some com
pletely crossing the chamber lumen; wall thick, 
finely agglutinated, largely of calcareous par
ticles, very finely canaliculate; aperture 
consisting of numerous fine pores over the 
umbilical area and most of the upper surface 
of the three chambers of the final whorl, part 
of this porous region of the two previous cham
bers remaining exposed as each new cham
ber is added, outer row of pores in a slight 
groove that marks the border of the perfo-



rated region. M. Cretaceous (Cenomanian to 
Turonian); France; Yugoslavia.

Remarks: True Chrysalidina is of limited 
stratigraphic occurrence. Tertiary species 
placed here are not closely related.

DUKHANIA Henson, 1948 
Plale 205. figs. I and 2

Type species: Dukhania conica Henson, 1948;
o d .
Dukhania Henson, 194® (*1459), p. 614.

Test elongate, triserial at the conical base, 
later biserial with nearly parallel sides, cham
bers strongly overlapping, sutures horizontal, 
narrow outer region of chambers undivided, 
forming the “maiginal trough" of Henson, 
remainder of test interior filled from a very 
early stage of growth by numerous interseptal 
pillars of somewhat irregular thickness, 
oriented perpendicular to the surface of the 
apertural face; wall agglutinated, outer wall 
very thin, lateral wall and that covering the 
marginal trough simple, but remainder of the 
convex apertural face or “central shield" of 
Henson pierced by many circular apertural 
pores, some of the pores of all chambers of 
the final whorl remaining open. L. to M. Cre
taceous; Arabia: Q atar Peninsula; Iran; 
Palestine.

Remarks: Although earlier regarded as a 
synonym of the Eocene Pseudochrysalidina 
(Loeblich and Tappan, 1964, *1910, p. C290), 
Dukhania is more closely related to Chrysal- 
idina, from which it differs in becoming bise- 
rial in the later stage and in having a more 
extensive endoskeleton. Dukhania was origi
nally described as having numerous cham
bers per whorl in the nucleoconch, but 
topotypes show only a triserial base, although 
the ontogenetically very early development 
of the endoskeletal pillars might give the false 
appearance of chambers in poorly preserved 
or abraded specimens.

PARURGONINA Cuvillier, Foury, and 
Pignatti Morano, 1968 

Plate 206, figs. 1-5
Type species: Urgonina (Parurgonina) caelin- 
ensis Cuvillier et al„ 1968; OD.

Urgonina I Parurgonina) Cuvillier. Foury. and Pignatti 
Morano. 1968 (*864A), p. 150.

Parurgonina Sehroeder, in Schroeder et al., 1975(*2806), 
p. 52.1 (nom. lransl.1.
Test a high cone, with globular proloculus 

and early trochospiral stage followed by recti
linear discoidal chambers, earliest trochospiral 
chambers undivided, later part of the enrolled 
test and the uniserial stage with vertical pil
lars in the central region of the test; wall 
agglutinated, outer wall finely canaliculate; 
aperture a series of large pores over the 
flattened terminal face, those of earlier cham
bers remaining as large septal pores between 
the pillars. U. Jurassic (Oxfordian to U. 
Portlandian); Italy; Greece; Switzerland; 
Yugoslavia; Algeria.

PFENDERICONUS Hottinger and 
Drobne, 1980

Plate 206. figs. 6-11
Tvpe species: Lituonella makarskae van Soest, 
1942 (*3015), p. 27; OD.
Chrysalidina t Pfendeiiconus) Hottinger and Drobne. 1980 

(*1555), p. 216, 222.224.257.
Chrysalidina fPfendericonus) Hottinger and Drobne, in 

Drobne. 1979 (*1007), p. 54 (name not available. 1CZN 
Art. 13 (a) li). no description).
Test with early stage in a high trochospiral 

coil, up to 3 mm in length, megalospheric test 
with globular proloculus followed by three to 
four chambers in the first whorl that has no 
endoskeletal structures, later with as many as 
six to ten wedgelike chambers per whorl, and 
may become uniserial in the final stage, periph
eral region of chambers inflated and inter
nally undivided; wall agglutinated, external 
wall canaliculate; wide umbilicus covered by 
convex extension of apertural face forming a 
central shield, successive extensions connected 
by widely spaced thin vertical endoskeletal 
pillars arranged in semicircles that alternate 
in position from chamber to chamber; apertural 
face strongly inclined to the axis of coiling, at 
about a 45° angle, with apertures in a semi
circular row at the edge of the marginal zone, 
central shield pierced by numerous foramina 
that are aligned from chamber to chamber, 
diverging from the apex toward the apertural



surface. U. Paleocene (Uerdian): Pakistan: 
M. to U. Eocene: Yugoslavia.

Remarks: Although described as a subge
nus of the Cretaceous Chrysalidina. Pfender- 
icontis is here elevated to generic status as 
chambers are arranged in a multichambered 
trochospiral rather than triserial, and the 
apertures are limited to a central shield formed 
by an extension of the chamber margin over 
the umbilicus instead of being irregularly 
spaced on a caplike structure over the 
umbilicus.

PSEUDOCHRYSALIDINA Cole. 1941
Plate 205. figs. 3-10

Type species: Pseudochrvsalidina floridana 
Cole, 1941: OD.
Pseudochrysalidina Cole. 1941 | *6221, p. 35. 
PseudogoeseUa Keijzer, 1945 (*1668), p. 190; type species: 

Pseudogoesella cuhana Keijzer, 1945; OD.
Test with early subconical and triserial stage, 

later biserial with more nearly parallel sides, 
few inflated chambers increasing rapidly in 
height and diverging from the test axis as 
added, the umbilical margin of the chamber 
wall curved downward as a partial partition 
to separate the undivided chamber lumen 
from the axial region, domed and perforated 
platelike extension from each chamber cov
ers the umbilicus, vertical pillars extending 
from one to the next, and the plates perfo
rated by round apertural pores, sutures incised, 
oblique; wall agglutinated, largely of calcare
ous material; aperture interiomarginal in the 
early stage, later consisting of numerous pores 
over much of the upper surface of the porous 
plate of the final chamber, successive plates 
covering those of previous chambers. L. to U. 
Eocene; USA: Florida; Yugoslavia; Somalia; 
Cuba; Dominican Republic; Jamaica.

Remarks: Difficult to see. the early stage 
was said to have “? 3” chambers in the first 
whorl (Keijzer. 1945, *1668, p. 1901, four cham
bers per whorl (Bermudez, 1949, *201, p. 100), 
or "about five” (Hottinger and Drobne, 1980. 
*1555, p. 221), but all topotype specimens we 
examined have only three chambers in the 
earliest whorl. Although placing Pseudochry
salidina in the synonymy of the mid-Cretaceous

Chrysalidina, Hottinger and Drobne (1980. 
*1555, p. 221) nevertheless regarded it as an 
unrelated isomorph. In addition to the strati
graphic distance separating them, Pseudo
chrysalidina has fewer and more inflated cham
bers, oblique sutures, a biserial later stage, an 
open chamber lumen, and pillars and apertural 
pores restricted to the domed plate covering 
the umbilical region, whereas Chrysalidina is 
entirely triserial, has numerous strongly over
lapping chambers and horizontal sutures, a 
chamber lumen much reduced by the many 
interseptal pillars, and the apertural pores 
remain open in all three chambers of the final 
whorl. Coskinolina alvus Silvestri, 1939, Eocene 
of Somalia, apparently is a Pseudochrysalidina.

VACUOVALVULINA Hofker. 1966
Plate 203, figs. 5-12

Type species: Marssonella keijzeri van Bellen, 
1946 (*182), p. 30; OD.
Vacuovalvulina Hofker, 19661*1517), p. 249.

Test small, conical, with an early trochospiral 
coil of about four chambers per whorl, later 
with three or only two broad, low chambers 
per whorl around a continually widening umbil
icus, final chamber occupying up to three- 
fourths of the test circumference, a strong 
umbilical flap front the final chamber extends 

* over the umbilical area and covers similar 
flaps from previous chambers to form a lamellar 
centra] region; wall agglutinated, outer wall 
strongly canaliculate, but apertural surface 
solid; aperture from the chamber opening 
into the central region beneath the umbilical 
flap. Paleocene (Montian); Netherlands; 
Belgium.

Remarks: Originally placed in the Valvul- 
inidae, Vacuovalvulina appears more closely 
related to the Chrysalidinidae in having numer
ous overlapping umbilical flaps and in the 
chamber aperture leading into the lamellar 
central region rather than directly to the exte
rior. It differs from other Chrysalidinidae in 
lacking pores through the flap.

Suborder FUSULININA Wedekind. 1937
Fusulinina Loeblich and Tappan. 1961 (*1904), p. 219, 

nom. corr. pro suborder Fusulinacea.



Cribtostomacea Wedekind, 1937 1*3355), p. 79. 
Cribrospiracea Wedekind, 1937 (*3355), p. 79. 
Fusulinacea Wedekind, 1937 (*3355|, p. 79. 
Endothyrida Fursenko, 1958 (*1199), p. 23 lorderl. 
Fusulinida Fursenko, 1958 (*1199), p. 23 (order). 
Palaeotextulariina Hohenegger and Filler, 1975 (*1533), 

p. 84.
Toumayellida Hohenegger and Filler, 19734*1533), p. 79 

(order).
Archaediscida Poyarkov and Skvortsov, 1979 (*2467), 

p. 15 (order).
Rotaliea Mikhalevich, 19801*2108), p. 55 (class; partira). 
Rotaliata Mikhalevich, 1980 (*2108), p. 56 (subclass; 

partim).
Parathuramminida Mikhalevich, 1980 (*2108), p. 57 (order). 
Fusulinoida Mikhalevich. 19801*2108), p. 56 (superorder). 
Ozawainellida Solov'eva, 1980 (*3025), p. 20 (order). 
Biseriamminida Mikhalevich. 1981 (*2110), p. 39 (order). 
Teuataxida Mikhalevich, 1981 (*21101, p. 39 (orderl. 
Archaediscina Haynes, 1981 (*1437), p. 137 (suhorderl. 
StaffellinaL. Zhang. Y. Wang, and 1. Wang, 1981 (*3446), 

p. 35 (suborder).
Endothyrina Bogush, 19851*275), p. 56 isuborderl.

Test wall of homogeneously microgranular 
calcite, of tightly packed equidimensional 
subangular crystals, a few pm in diameter. 
Advanced forms with wall differentiated into 
two or more layers. L. Silurian to U. Permian 
(Djulfian).

Superfamily PAR ATH UR AM MIN ACE A 
E. V. Bykova, 1955

Paiathuramminacea Loeblich and Tappan, 1961 (*1902), 
p. 283, nom. corr. pro superfamily Parathuramminidea. 

Paiaihuramminidea Fursenko, in Rauzer-Cbemousova 
and Fursenko. 1959 (*2531), p. 174, noin. transl. ex 
family Parathuramminidae.
Test unilocular, globular to elongate or irreg

ular, or may consist of a series or cluster of 
such chambers, free or attached. L. Silurian 
to Permian.

Family ARCHAESPHAERIDAE 
Malakhova, 1956

Archaesphaeridae Malakhova, 1956 (*1989), p. 87.
Test with one or more globular, elongate, 

or irregular chambers; wall not perforate; 
without evident apertures. U. Silurian to L. 
Permian (Asselian).

Subfamily ARCHAESPHAERINAE 
Malakhova, 1956

Archaesphaerinae Antropov, 1970 (*53) |noi seen, cited 
in Refemtivnv Zhumal. 1971 no. 2. p. 30-311 (nom. 
transl. ex family).

Neotuberitininae A. D. Miklukho-Maklay, 1963 (*2130), 
p. 150, 155.
Test of one or more globular to irregular 

chambers, wall simple; no aperture. U. Silurian 
to L. Carboniferous (Tournaisian).

ARAKAEVELLA Pronina, 1964
Plate 207, fig. I

Type species: Arakaevella arakaica Pronina. 
1964; OD.
Arakaevella Pronina. 1964 (*2475), p. 8.

Test consisting of a few globular chambers 
joined in one plane but showing no intercom
munication; wall calcareous, with an outer 
finely granular layer, inner lighter layer not 
always present and may result from second
ary recrystallization, surface irregular in appear
ance; no evident pores and no aperture. U. 
Silurian (Ludlovian); USSR.

Remarks: Originally included in the Para
thuramminidae, the genus lacks perforations 
and is transferred to the Archaesphaeridae.

ARCHAESPHAERA Suleymanov, 1945
Plate 207, fig. 2

Type species: Archaesphaera minima Suley
manov, 1945; OD.
Archaesphaera Suleymanov, 1945 (*3086), p. 126.

Test globular, up to 0.34 mm in diameter; 
wall thin, calcareous, dark, uniform, and finely 
granular, surface smooth; no pores or aperture 
observed. Devonian to L. Carboniferous; 
USSR; Ukraine.

DIPLOSPHAERINA Derville, 1952
Plate 207, figs. 5-9

Type species: Diplosphaem inaequalis Derville, 
1931 (*940), p. 141; OD.
Diplosphaerina Derville, 19521*943),p.237(nom. subst.

pro Diplosphaem Derville, 1931).
Diplosphaem Derville, 1931 (*940), p. 141: also see Derville, 

I950(*941), p. 471 (non Diplosphaem Haeckel, 1860); 
type species: Diplosphaem inaequalis Derville. 1931: 
OD (M).

Neotuberitina Poyarkov, 1957 (*2463), p. 33. 35, 36. 39 
(name not available, ICZN Art. 13 (a) (i) and 13(b), no 
description).

Quasituberitina Poyarkov, 1957 (*2463), p. 33. 35. 36. 
38-40 (name not available. ICZN An. 13 la) (i). lb), no 
description).

Neotuberitina Miklukho-Maklay, 1958 (*2124), p. 134: 
•vpe species: Tuberitina maljawkini Mikhaylov. 1939
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(*2114), p. 48, pi. l.fig. II (non fig. 12) (err. emend, as 
T. maljuvkini by Miklukho-Maklay. 19581: OD. 

Quasituberitina Poyarkov, in Purkin, Poyarkov. and 
Rozhanets. 1961 (*2486), p. 24; type species: Quasi- 
luberitim  magna Poyarkov: OD.
Test two chambered, a tiny sphere par

tially enveloped by a much larger sphere with 
which it may communicate; wall dark, finely 
granular, single layered, nonperforated; no 
external aperture. M. Devonian (Eifelian) to 
L. Carboniferous (Toumaisian); cosmopolitan.

EOAMMOSPHAEROIDES Pronina. 1970
Plate 836, figs. 10 and 11

Type species: Eoammosphaeroides subrus 
Pronina, 1970; OD.
Eoammosphaemides Pronina, 1970 (*2478), p. 110.

Test with a single irregular chamber hav
ing a few subglobular budlike protrusions from 
the margin; wall calcareous, thin, dark, and 
finely granular; aperture not observed. U. 
Silurian (U. Ludlovian) toL. Devonian, USSR: 
E. slope of the Urals.

NEOARCHAESPHAERA
A. D. Miklukho-Maklay, 1963

Plate 207, fig. 13
Type species: Neoarchaesphaera magna A. D. 
Miklukho-Maklay. 1963 (syn.: Archaesphaera 
magna Suleymanov of E. V. Bykova, 1955. 
*464, pi. 2, figs. 2,3, non Archaesphaera magna 
Suleymanov. 1945, *3086, p. Mb = Neoarchae
sphaera bvkovae A. D. Miklukho-Maklay, 1965, 
*2131, p. 31); OD.
Neoarchaesphaera A. D. Miklukho-Maklay. 19631*2130), 

p. 142.
Test free, spherical, up to 0.2 mm in diam

eter; wall calcareous, finely granular, dark 
colored in section, apparently not perforated, 
exterior with numerous narrow radial exten
sions that also do not show perforations; no 
apparent aperture. U. Devonian (Fammenian); 
USSR; Ural Mountains and central Asia.

Remarks: Originally the type species was 
designated as Archaesphaera magna Bykova, 
although Bykova illustrated it as A. magna 
Suleymanov without description and not as a 
new species. Miklukho-Maklay also observed 
that Bykova’s identification was in error, as 
Suleymanov’s species has a smooth surface. 
The type designation therefore is a deliberate

misidentification. and according to the ICZN 
Art. 70 (c). the type species should then be 
known by the same specific name in the new 
genus but credited to the author of the genus, 
that is. Neoarchaesphaera magna Miklukho- 
Maklay, 1963. The later proposed new name
N. bykovae is a junior synonym. The speci
men illustrated by Bykova (1955, *464, pi. 2, 
fig. 2) is here designated as the lectotype of 
Neoarchaesphaera magna Miklukho-Maklay. 
This specimen was reillustrated (somewhat 
retouched) by Miklukho-Maklay (1965, *2131, 
pi. 1. fig. 1), without indication as to whether 
or not this specimen was regarded as the 
“holotype” of A. bykovae.

PARASTEGNAMMINA Poyarkov, 1969
Plate 207, figs. 10-12

Type species: Parastegnammina fustisaeformis 
Poyarkov, 1969: OD.
Parastegnammina Poyarkov, 1%91*2465), p. 130.

Test free, elongate, subcylindrical to fusi
form; wall calcareous, uniformly finely gran
ular; no aperture. M. Devonian (Eifelian) to
U. Devonian (Frasnian. Famennian); USSR: 
Tien Shan.

Remarks: Originally placed in the Uslonhnae 
by Poyarkov, the genus was transferred to 
the Archaesphaerinae (Sabirov, 1978, *2684, 
p. 13) because of the solid rather than perfor
ate wall.

QUASIIRREGULAR1NA Sabirov. 1978
Plate 207. figs. 14-16

Type species: Quasiirregularina primula Sab
irov. 1978; OD.
Quasiirregularina Sabirov. 19781*2684), p. 15.

Test of irregular shape, with a few subconical 
projections from the surface; wall thick, cal
careous, finely granular, dark, homogeneous; 
no visible aperture. U. Devonian (Frasnian to 
L. Fammenian): USSR: Tadzhikstan.

RAUSERINA Antropov. 1950
Plate 207, fig. 3

Type species: Rauserina notata Antropov, 1950; 
OD.
Rauserina Antropov. 19501*51), p. 27.

Test free, of one or two subglobular inter
connected chambers; wall thick, calcareous,



finely microgranular; no external aperture. 
M. Devonian (Givetian) to U. Devonian 
(Fammenian): USSR: Russian Platform.

VICINESPHAERA Antropov, 1950
Plate 207. fig. 4

Type species: Vicinesphaera squalida Antro
pov, 1950; OD.
Vicinesphaera Antropov. 19501*511, p. 22.

Test free, globular. resembting Archaespha- 
era but with irregular surface and thick wall; 
wall calcareous, homogeneous, nonperforate; 
no aperture observed. U. Devonian (Fammen- 
ian); USSR: Russian Platform.

Subfamily INSOLENT1THECINAE 
Loeblich and Tappan, 1986 

Insolentithecinae Loeblich and Tappan, 1986 (*1929), 
p. 342.
Test elongate, irregular, without septa; wall 

calcareous, microgranular, homogeneous, with 
numerous small endothyroid and fusulinid 
foraminifers as agglutinated inclusions in the 
wall; no recognizable aperture. L. Carbonif
erous (L. Visean) to L. Permian (Asselian).

INSOLENTITHECA Vachard, 1979
Plate 208, figs. 1-8

Type species: Ammobaculites'! horridus Brazh
nikova, in Brazhnikova et al., 1967 (*353), 
p. 144: OD.
Insolentitheca Vachard. in Bensaid et al., 1979 1*185), 

p. 199.
Fukujia Igo et al.. 1979 (*1580), p. 95 (name not avail

able. ICZN Art. 13 (a| (i), no description). 
Ichinoiania Igo et al., 1979 (*1580), p. 95 Iname not 

available. ICZN Art. 13 (a) (i), no description). 
Fukujia Adachi. 1980 (*8), p. 267: type species: Fukujia 

typica Adachi. 1980: OD.
Ichinoiania Adachi. 1980 (*8), p. 271; type species: 

Ichinoiania endothymidea Adachi, 1980: OD. 
Parahaplophragmella Adachi, I960 (*8), p. 272: type 

species: Parahaplophragmella spira Adachi, 1980; OD. 
Haplophragmina IHaplophragminoidesl Brazhnikova, in 

Brazhnikova and Vdovenko, 1983 (*356), p. 48: type 
species: Ammobaculites'! horridus Brazhnikova. 1967; 
obj.; OD.
Test elongate, subcylindrical, and irregu

lar, without regular constrictions or septa; 
wall calcareous, dark, microgranular, homo
geneous, thick, with agglutinated particles 
including many relatively large endothyroid 
and fusulinid foraminifers, wall and septa of

the agglutinated tests adjacent to the inner 
cavity of the agglutinating individual being 
destroyed by dissolution; no distinct aperture 
observed, although some specimens appear 
to have one or more irregularly distributed 
gaps in the wall as seen in section. L. Carbon
iferous (L. Visean) to L. Permian ( Asselian); 
USSR: S. Urals, Donbas, Kazakhstan; Belgium; 
France: Spain; Algeria; Morocco; Libya; 
Afghanistan; Japan; N. Thailand.

Remarks: Because of the extreme varia
tion in shape resulting from the coarsely agglu
tinated materia], and because all are known 
only from random thin sections, various spe
cies and genera have been described as tubu
lar, arcuate, uniserial, biserial, or radiate. and 
with no aperture, a simple one, or even a 
cribrate aperture. All specimens figured could 
equally well be regarded as having an irregu
lar tubular form, without internal subdivision 
and without a recognizable aperture.

Family PARATHURAMMINIDAE 
E. V. Bykova, 1955

Parathuiamminidae E. V. Bykova. 1955 (*464), p. 15. 
Cribrosphaeridae Sabirov, in Zadorozhnyy and Yuferev, 

1984 (*3421), p. 75,104 (invalid, ICZN Art. 11 (f) (i) (I). 
and Art. 39; based on Cribrosphaera Reyllinger, 1954, 
non Cribrosphaera Popofsky. 1906).
Globular to elongate chamber; wall cal

careous, homogeneous; aperture multiple at 
the ends of tubular projections. Silurian 
(Wenlockian) to L. Carboniferous (Visean), 
Mississippian.

Remarks: The Cribrosphaeridae was stated 
to have been proposed by Sabirov (1978, *2683), 
but this is apparently an unpublished disser
tation, and the earliest published description 
appears to be that by Sabirov in Zadorozhnyy 
and Yuferev (1984, *3421). However, this is 
based on a homonym and not on the valid 
name for the genus. It is here regarded as 
synonymous with the Parathuramminidae.

Subfamily PARATHURAMMININAE 
E. V. Bykova, 1955

Paratburammininae Antropov, I970(*53)(notseen.cited 
in Referativny Zhumal. 1971, no. 2, p. 30-31) (nom. 
transl. ex family).

Dagmarellinae Cbuvashov, Yuferev, and Zadorozhnyy, 
in Zadorozhnyy and Yuferev, 1984 (*3421), p. 74. 77 
(invalid, ICZN Art. 11 If) (i) (1), not based on an in-



eluded genus, as Dagmanella Solov'eva, 1955 was not 
included; as Parathurammina was included, it is a 
junior synonym of the Parathuramminidac). 

Cushmanellinae Yuferev, Chuvashov. and Zadorozhnyy, 
in Zadorozhnyy and Yuferev, 1984 (*34211, p. 74. 84 
(subfamily; invalid, ICZN Art. 11 (f)(1) (I),and Art.39; 
based on Cushmanella Zadorozhnyy, 1984 = Pamthur- 
amminites Poyarkov, 1969, and non Cushmanella Pal
mer and Bermudez, 1936).

Cribrosphaerinae Zadorozhnyy and Yuferev. 19841*3421), 
p. 75 (invalid, ICZN An. 11 (fl(il(l)and An. 39; based 
on Cribrasphaeni Reytlinger. 1954. non Cribmsphaera 
Popofsky. 1906).
Test globular, with apertures at the end of 

very short protrusions. M. Silurian (Wenlock- 
ian) to Mississippian (Visean).

CRIBROSPHAEROIDES Reytlinger, 1959
Plate 207, figs. 24 and 25

Type species: Cribrosphaera simplex Reyt
linger. 1954 (*2598), p. 65; OD.
Cribrosphaeroides Reytlinger. in Rauzer-Chemousova 

and Fursenko, 1959 (*2531), p. 174 (nom. subst. pro 
Cribmsphaera Reytlinger, 1954).

Cribmsphaera Reytlinger. 1954 (*25981, p. 65 (non Crib
msphaera Popofsky, 1906): type species: Cribmsphaera 
simplex Reytlinger, 1954; OD.

Bisphaera (Bullella) Malakhova and Pronina, in Pronina 
and Chuvashov. 1965 (*2481), p. 76 (non Bullella Simp
son, 1900); type species; Bisphaera (Bullella) uchaiensis 
Malakhova and Pronina. In Pronina and Chuvashov. 
1965 (first figured as Bulla uschaiensis |sic] Pronina by 
Malakhova, 1969, *1992, pi. 50, fig. 345); OD.
Test globular to irregular; wall granular, 

coarsely perforate, single layered; no appar
ent aperture. Devonian, cosmopolitan.

PARATHURAMMINA Suleymanov, 1945
Plate 207. figs. 17-21

Type species: Parathurammina dagmame Suley
manov, 1945; OD.
Parathurammina Suleymanov, 1945 (*3086), p. 126. 
Bykovaella Zadorozhnyy, in Zadorozhnyy and Yuferev. 

1984 (*3421), p. 74.78; type species: Parathurammina 
aperturata Pronina, 1960 (*2473), p. 47; OD. 

Suleimanovella (Kolongetla) Zadorozhnyy, in Zadorozhnyy 
and Yuferev. 1984 (*3421), p. 74, 88; type species: 
Parathurammina kolongensis Pronina, 1969 (*2477), 
p. 24; OD.
Test globular, up to 0.45 mm in diameter; 

wall calcareous, granular, may appear striate 
in section; surface with numerous tubular 
protuberances, terminating in apertures. U. 
Silurian (Ludlovian) to L. Carboniferous (Tour- 
naisian), Mississippian; Europe; Asia.

PARATHURAMMINITES Poyarkov. 1969
Plate 208, figs. 9-13

Type species: Parathurammina cushmani Suley
manov, 1945 1*3086), p. 127 (as P  cuchmani 
on p. 125, 127); OD.
Parathurammina (Parathummminites) Poyarkov, 1969 

1*2465), p. 81.
Suleimanovella Yuferev. in Zadorozhnyy and Yuferev. 

1984 (*3421), p. 74.86: type species; Parathurammina 
suteimanovi Lipina, 1950 (*1861), p. 120; OD. 

Cushmanella Zadorozhnyy, in Zadorozhnyy and Yuferev. 
1984 |*3421), p. 74,85 (non Cushmanella Palmer and 
Bermudez, 1936): type species; obj.: OD.
Test free, subspherical, up to 0.48 mm in 

diamter, may have slight papillate prominences 
on the surface; wall calcareous, thick, uni
form, nonperforate except for the large tubular 
structures that open at the surface promi
nences; aperture consists of the openings of 
the tubes that pierce the wall. Silurian 
(Wenlockian) to L. Carboniferous (Visean). 
Mississippian. especially common in the U. 
Devonian (Frasnian, Fammenian); USSR; 
Russian Platform. Urals.

Remarks: The subgenus Parathummminites 
was stated by Poyarkov to have been described 
by Antropov (1967, thesis), but the first valid 
publication appears to be that of Poyarkov. 
1969.

SALTOVSKAJINA Sabirov. 1982
Plate 207. figs. 22 and 23

Type species: Pamthummmina scitula Chu
vashov, 1965 (*595), p. 20; OD.
Parathurammina I Saltovskajina) Sabirov, 1982 (*2685), 

p. 67.
Test globular to externally somewhat irreg

ular; wall calcareous, thick, of three layers, 
with thin, dark, fine-grained inner and outer 
layers separated by a thick, light gray to gray 
median layer; narrow tubular projections from 
the surface terminate in apertures, about five 
or six visible in a median section. U. Devonian 
(Fammenian): USSR: Urals; Tyan-Shan.

Subfamily IRREGULARININAE 
Zadorozhnyy and Yuferev, 1984 

Ireegularininae Loeblich and Tappan. nom. core, herein. 
Ireegularinae Zadorozhnyy and Yuferev. 1984 1*3421), 

p. 104 (nom. imperf.).
Kalijanellinae Zadorozhnyy and Yuferev. 1984 (*3421), 

p. 75, 111.



Tfest irregular in outline, ranging from nearly 
globular to elongate; wall homogeneous, dark, 
thick, perforate; apertures at the end of large 
tubular projections. M. Devonian (Givetian) 
to L. Carboniferous (Visean).

Remarks: The subfamily Kalijanellinae is 
here regarded as a synonym of the Irregulari
ninae. The original description of the Kali
janellinae included both Kalijanella and 
Uslonia, but if these were in the same family 
group, the Usloniinae would have priority. 
Kalijanella is here considered to be conge
neric with Pachythurammina, and Uslonia is 
considered to belong to a different family 
group.

IRREGULARINA E. V. Bykova. 1955 
Plate 209. figs. I and 2

Type species: Irregularina karlensis Vissario- 
nova, 1950 (*3297), p. 35; OD.
Irregularina E. V. Bykova, 1955 1*464), p. 21. 
Irregularina Vissarionova. 1950(*3297), p. 35 (name not 

available. 1CZN Art. 13 (b); type not designated). 
Corbi.t Antropov, 1950 1*51), p. 26 (non Corbis Cuvier, 

1817|; type species: Corbis nodams Antropov, 1950; OD. 
Corbiella Reytlinger. 1954 (*2598), p. 62 (name not avail

able, An. 13 (a) (i). no description).
Corbiella Antropov, in RauzerChemousova and Fursenko, 

1959 (*2531 l.p. 175 (nom. subst. pro Corbis Antropov. 
1950); type species: Corbis nadoms Antropov. 1950: OD. 
Test free, a single irregular chamber; wall 

calcareous, perforate, single layered; apertures 
at the ends of necklike projections. M. 
Devonian (Givetian) to L. Carboniferous 
(Tournaisian), Mississippian; USSR: central 
Asia, Russian Platform.

Remarks: Corbiella was described as irreg
ular or boxlike, and no aperture was observed. 
Nonoriented sections may not have intersected 
the apertures of the irregularly shaped test, 
and it is regarded as a synonym of Irregularina.

PACHYTHURAMMINA Vachard, 1977
Plate 209. figs. 4-6

Tvpe species: Pachythurammina sarcosphaera 
Vachard, 1977; OD.
Pachythurammina Vachard. 1977 (*3249), p. 164. 
Kalijanella Petrova, 1981 (*2389), p. 90; type species: 

Kalijanella incomposita Petrova, 1981; OD.
Test globular, with a few necklike projec

tions at the periphery; wall dark, thick.

microgranular, finely canaliculate; apertures 
narrow, at the ends of canal-like passages 
through the necklike protuberances. M. 
Devonian (Givetian) to L. Carboniferous 
(Visean), Mississippian; France; USSR: cen
tral Urals.

Remarks: Discussion and illustrations of 
the chamber shape, necks, and the dark, porous 
wall appear identical for the type species of 
Pachythurammina and Kalijanella. and they 
are here regarded as synonymous.

PALACHEMONELLA H. Beckmann. 1953
Plate 209, fig. 3

Tvpe species: Palachemonella torleyi H. Beck
mann, 1953; OD.
Palachemonella H. Beckmann. 1953 1*169), p. 265.

Globular to ovate or irregular chamber; 
wall of finely porous granular calcite: apertures 
large, rounded, at the ends of a few irregularly 
spaced necklike protuberances. M. Devonian; 
Germany.

Family CHRYSOTHURAMMINIDAE 
Loeblich and Tappan, 1986 

Chrysothuramminidae Loeblich and Tappan, 1986 (*19291, 
p. 342.
Test globular to irregular in outline, with a 

few large tubular projections that form the 
apertures; wall calcareous, dark, finely gran
ular, a single layer. M. Devonian (Eifelian) to 
L. Carboniferous (Tournaisian).

CHRYSOTHURAMMINA Neumann. 
Pozaryska, and Vachard, 1975 

Plate 209. figs. 13-15
Type species: Chrysothummmina tenuis Neu
mann et al., 1975; OD.
Chrysothummmina Neumann, Pozaryska. and Vachard, 

1975 (*22511, p. 46.
Test a single subspherical chamber with a 

few necklike protrusions; wall calcareous, clear, 
yellowish, hyaline, homogeneous, and single 
layered; aperture at the open ends of the 
necklike projections. M. Devonian (Givetian) 
to L. Carboniferous (Tournaisian): Poland; 
USSR: Tomsk area; W. Urals and Tien Shan 
region.

Remarks: Chrysothurammina strongly



Ivanovellidae — Ivanovella 193

resembles Salpingothurammina but has a hya
line rather than dark microgranular wall: it 
differs from Pachythummmina in the wall being 
hyaline rather than microgranular and finely 
canaliculate.

SALPINOGTHURAMMINA Poyarkov. 1961
Piute 209, figs. 7-12

Type species: Parathurammina tuberculata 
Lipina. 1950 (*1861), p. 118: OD.
Thurammina (Salpingothummmina) Poyarkov, in Purkin, 

Poyarkov, and Rozhanets, I%1 |*2486), p. 21. 
Neoivanovetla Chuvashov and Yuferev, 1981 (*598), p. 52: 

type species: Neoivanovetla discessa Chuvashov and 
Yuferev. 1981; OD.

Radiosphaeretta Yuferev. in Zadorozhnyy and Yuferev. 
19841*3421 k p. 74,90: type species: Parathurammina 
radiosphaerica Bogush and Yuferev, 19621*277), p. 81: 
OD.

Polygonella Yuferev. in Zadorozhnyy and Yuferev. 1984 
(*3421), p. 74,91; type species: Parathurammina tuber- 
culata Lipina. 1950, obj.: OD.
Test globular, with a few very elongate hol

low necklike processes extending from the 
surface; wall calcareous, dark, homogene
ous, single layered, not perforate; aperture 
consists of the open ends of the tubular necks. 
M. Devonian (Eifelian, G ivetian) to U. 
Devonian (Frasnian, Fammenian); USSR: 
Ukraine, Kazakh, Ural Mountains.

Remarks: Although two- and three-layered 
walls have been reported in species referred 
to this genus, the wall of the type species has 
a single layer. Chrysothurammina and Pachy- 
thurammina are morphologically similar to 
Salpingothurummina but differ in having a 
hyaline wall and a finely perforate wall, 
respectively.

Family IVANOVELLIDAE Chuvashov 
and Yuferev, 1984

Ivanovellidae Chuvashov and Yuferev. in Zadorozhnyy 
and Yuferev. 19841*3421), p. 74.98.
Test spherical to irregularly rounded; wall 

calcareous, thick, of two layers, a thin dark 
compact, dense inner layer and a thick gray 
friable outer layer; wall pierced by canals 
that lead to the exterior and may open in 
small moundlike elevations but do not appear 
to communicate with the inner cavity. U. 
Silurian (Ludlovian) to L. Carboniferous.

ELENELLA Pronina, 1969
Plate 209. figs. 16-22

Type species: Neoarchaesphaera (Elenella) 
multispinosa Pronina, 1969; OD.
Neoarchaesphaem (Elenella) Pronina. 19691*2477), p. 25. 
Lechangsphaeral. X. Lin. 19811*1854), p. 9: type species: 

Lechangsphaera minima J. X. Lin. 1981; OD. 
Tamarina Petrova, 1981 (*2389), p. 99: type species: 

Tamarina corpulento Petrova. 1981: OD.
Test spherical to irregularly rounded; wall 

calcareous, thick, porous, two layered, an 
inner thin dark finely granular layer and an 
outer grey finely granular layer, outer surface 
irregular and may have minute projections 
from the surface corresponding to the tubu
lar pores piercing the wall; no aperture. M. 
Silurian (Ludlovian), M. Devonian (Eifelian, 
Givetian), L. Carboniferous; USSR: Ural 
Mountains; China.

Remarks: Although the original descrip
tion of Tamarina indicated a triple-layered 
wall, this appears to be a matter of interpreta
tion. as the description of the inner and outer 
wall layers is identical to that for Elenella. 
here elevated to generic status.

IVANOVELLA Pronina, 1969
Plate 210. figs. 1-3

Type species: Ivanovella isensis Pronina, 1969; 
OD.
Ivanovella Pronina. 1969 (*2477), p. 27.

Test free, spherical; wall thick, calcare
ous, two layered, with very thin dark micro
granular inner layer and gray to brown outer 
layer, from the dark layer radiate both hollow 
projections that open to the exterior and others 
that are terminally closed; aperture consisting 
of openings at the ends of some projections. 
Silurian (Ludlovian); USSR: central Urals.

Family MARGINARIDAE Loeblich 
and Tappan,1986

Marginaridae Loeblich and Tappan, 19861*19291, p. 342.
Test globular, with numerous conical pro

jections at the surface: wall of three layers, 
the inner and outer ones dark colored and 
the median one light grey: canals lead to 
the exterior on the conical projections and 
widen inward to open into the chamber cav



ity. M. Devonian (Givetian) to U. Devonian 
(Fammenian).

CORDATELLA L. G. Petrova. 1984 
Plate 210. fig. 4

Type species: Parathurammina cordata Pro
nina, 1960 (*2473|, p. 47; OD.
Cordatella Petrova, in Zadorozhnyy and Yuferev, 1984 

(•34211. p. 74.81.
Test free, spherical, numerous very low 

tubular projections arising at the surface; wall 
calcareous, thin, of three layers, with light 
gray median layer surrounded by darker inner 
and outer layers, the inner layer thinning toward 
the flanks of the projections that may be only 
single layered at the summit. M. Devonian 
(Givetian) to U. Devonian (Fammenian); USSR.

Remarks: Cordatella resembles Cribmspha- 
eroides morphologically but differs in having 
a three-layered wall.

MARG1NARA Petrova, 1984
Plate 210. Figs. 5 and 6

Type species: Parathurammina tamarae Pet
rova, 1981 (*2389), p. 88; OD.
Cordatella iMarginame) L. G. Petrova, in Zadorozhnyy 

and Yuferev. 1984 (•3421), p. 83 Inom. imperf.: ICZN 
Art. 11 (gl. Art. 32 (dl; Art. 33 (hi liill.

Murginam Loeblich and Tappan, 1986 (*1929), p. 342 
(nom. transl,: nom. c o m
Test spherical, with a few low conical pro

jections from the surface, canals lead from 
the interior through the projections to open 
at the surface; wall calcareous, relatively thick, 
with three distinct layers, a lighter gray layer 
separating the two dark inner and outer layers. 
M. Devonian (L. Givetian); USSR.

TURCMENIELLA
A. D. Miklukho-Maklay. 1965 

Plate 210. figs. 12 and 13
Type species: Turcmeniella astra A. D. 
Miklukho-Maklay. 1965; OD.
Turcmeniella A. D. Miklukho-Maklay. 1965|*2131). p. 34.

Test free, up to 0.20 mm in diameter, 
described as having two concentric cham
bers but appears to consist of a single cham
ber with thick calcareous wall, through which 
perforations extend to terminate in thomlike 
processes at the surface, inner layer of the

wall thin, dark, and imperforate and gray outer 
layer thicker. M. Devonian (Givetian) to U. 
Devonian (Fammenian); USSR: central Asia, 
Urals.

Family URALLNELL1DAE Chuvashov. 
Yuferev and Zadorozhnyy, 1984

Uralinellidae Chuvashov cl al., in Zadorozhnyy and 
Yuferev, 1984 (*34211, p. 75.94.
Test unilocular, with three-layered wall, of 

which the median one commonly is thick and 
clear or may be gray, numerous apertural 
necks project from the surface, and the cav
ity extends through the outer layers to the 
inner one. M. Devonian (Givetian) to L. Car
boniferous (Visean).

SOGDIANINA Saltovskaya, 1973
Plate 210. figs. 8-11

Type species: Sogdianina angulata Saltovskaya, 
1973; OD.
Sogdianina Saltovskaya. 1973 (*2717), p. 63.

Test attached, a single globular chamber 
but with numerous projections from the sur
face that may result in a faceted appearance: 
wall calcareous, three layered, with thin dark 
finely granular inner and outer layers separated 
by a thick gray and granular median layer; 
multiple apertures at the ends of prominent 
necks that appear to extend through the thick 
wall to the surface but show no connection to 
the internal cavity. L. Carboniferous (Visean); 
USSR: Tadzhikstan.

Remarks: Resembles Elenella but has a 
thicker wall, of three rather than two layers, 
and more prominent apertural necks.

URALINELLA E. V. Bykova, 1952
Plate 210, fig. 7

Type species: Uralinella bicamerata E. V. 
Bykova, 1952; OD.
Uralinella E. V. Bykova. 1952 (*463), p. 15.

Tfesl subglobular. with neck like tubular pro
jections from the surface, the cavities of these 
necks extending through the entire wall to 
the globular inner cavity: wall calcareous, 
finely granular, with dark inner and outer 
layers separated by a wide clear area; apertures 
at the end of the elongate tubular necks that



are continuous through the thick wall and 
project beyond its surface. M. Devonian 
(Givetian) to L. Carboniferous (L. Toumaisian): 
USSR: Urals. Bashkir ASSR, Tatar ASSR, W. 
Siberian Basin. Tien-Shan.

Remarks: Originally described as consisting 
of two concentric chambers connected by 
radiating tubular necks, Uralinella was rein
terpreted by Chuvashov et al. (in Zadorozhnyy 
and Yuferev, 1984, *3421) as being single 
chambered and the space between the con
centric spheres as being a thick inner layer 
between two thinner dark wall layers.

Family AURORI1DAE Loeblich and 
Tappan,1986

Auroriidae Loeblich and Tappan, 19861*1929), p. 342.
Test irregularly globular to ovate; wall cal

careous, thick, of two layers, a thin inner 
finely porous dark layer and a thick coarsely 
canaliculate gray outer layer. M. Devonian 
(Givetian) to U. Devonian (Fammenian).

APERTAUROR1A Sabirov, 1984 
Plate 210, figs. 14 and 15

Type species: Auroria (Apertauroria) aperta 
Sabirov, in Zadorozhnyy and Yuferev, 1984; 
OD(M).
Auroria (Apertauroria) Sabirov, in Zadorozhnyy and 

Yuferev, 1984 1*3421), p. 111.
Test small, up to 0.4 mm in length, single 

chambered, elongate ovate, base broadly 
rounded, opposite end slightly tapered to the 
aperture; wall calcareous, of two layers, a 
thin, finely granular inner layer and a thick, 
friable, light gray outer layer that appears 
coarsely perforate; narrow aperture at the 
tapered end of the test. M. Devonian (Givedan) 
to U. Devonian (Fammenian); USSR.

AURORIA Poyarkov, 1969
Plate 210, Figs. 16-18

Tvpe species: Auroria singularis Poyarkov. 
1969; OD.
Auroria Poyarkov, 1969 (*24651, p. 114.

Test free, irregularly globular; wall calcar
eous, with thin dark fine-grained inner layer 
and very thick, spongy outer layer pierced by 
large pores that may be branched; no aperture.

M. Devonian (Givetian) to U. Devonian 
(Fammenian): USSR: Kirgiz.

Family USLONIIDAE 
A. D. Miklukho-Maklay, 1963 

Usloniidae Conil and Longerstaey, in Conil et al.. 1980 
1*660), p. 20. nom. transl. ex subfamily.

Usloniinae A. D. Miklukho-Maklay, 19631*2130), p. 144 
lerr. cit. as Uslonianinae, p. 151 (subfamily).
Test globular to irregular in form: wall per

forate; no evident aperture. M.Devonian to 
L. Carboniferous.

BISPHAERA Birina, 1948
Plate 211, figs. 1 and 2

Tvpe species: Bisphaera malevkensis Birina, 
1948; OD.
Bisphaera Birina. 19481*243), p. 159.

Test subglobular to pyriform, may have 
constriction suggesting a tendency to divide; 
wall single layered, of finely granular calcite, 
perforate; no aperture observed. M. Devonian 
to L. Carboniferous; USSR.

PARPHLA A. D. Miklukho-Maklay. 1965
Plate 211. figs. 6 and 7

Type species: Cribrosphaeroides (Parphia) 
robusta A. D. Miklukho-Maklay, 1965 (recte 
robustus); OD.
Cribrosphaeroides (Parphial A. D. Miklukho-Maklay. 

19651*2131), p. 32.
Parfia Kotel'nikov, 1974 (*1723), p. 38,39 (nom. transl.; 

err. cit. pro Parphia).
Test spherical to ovate, up to 1 mm in 

diameter; wall calcareous, dark, up to 0.05 
mm thick, and evenly porous, with fine pores 
of about 2.5 pm  diameter; no aperture. U. 
Devonian; USSR: 'Rirkmenia; central Asia; 
Ural Mountains.

USLONIA Antropov, 1959
Plate 211. figs. 15 and 16

Type species: Uslonia permira Antropov, 1959; 
OD.
Uslonia Antropov. 19591*52), p. 28; OD.

Test unilocular, irregular in form; wall cal
careous, homogeneous, perforate; no aperture 
observed. U. Devonian (U. Frasnian): USSR: 
Bashkir, Tatar, Udmurt.



Family EOVOLUTINIDAE Loeblich 
and Tappan. 1986

tovoluiinidae Loeblich and Tappan. 19861*1929), p. 343.
Test globular to irregular, of one to two 

chambers; wall calcareous, microgranular, per
forate; a distinct aperture present. U. Silurian 
(Pridolian) to U. Devonian (Fammenian).

Remarks: Differs from the Usloniidae in 
having a distinct aperture and differs from 
the Parathuramminidae in having a single 
aperture.

CRIBROHEMISPHAEROIDES
Pronina, 1980 
Plate 211. figs. .F5

Type species: Cribrosphaeroides (Cribrohem- 
isphaeroides) apertus Pronina, in Petrova and 
Pronina, 1980; OD.
Cribrosphaeroides (Cribrohemisphaeroides/ Pronina, in 

Petrova and Pronina. 1980 1*2390), p. 51.
Test subspherical, up to 0.36 mm in diame

ter; wall calcareous, of medium thickness, 
distinctly perforate,finely granular, appearing 
dark in thin section; aperture at one pole of 
the test. U. Silurian (Pridolian) to M. Devonian 
(Eifelian); USSR: N. Ural Mountains.

Remarks: Although described as a subge
nus of Cribrosphaeroides, it is elevated to 
generic status, differing in having a distinct 
aperture, not found in any representatives of 
the Usloniidae.

EOVOLUTINA Antropov. 1950 
Plate 211. figs. 8-It

Type species: Eovolurina elementa Antropov, 
1950; OD.
Eovolurina Antropov, 19501*511, p. 29.
Maclayina Saltovskaya. 19811*2718), p. 111; type species: 

Maclayina scitula Saltovskaya, 1981; OD.
Test tiny, up to 0.16 mm in diameter, globu

lar to subglobular, with proloculus completely 
surrounded by second similarly globular cham
ber to which it is attached at one end: wall 
calcareous, with a single layer, microgranular. 
obscure; aperture terminal, present in each 
of the concentric chambers. U. Silurian to U. 
Devonian (Fammenian); USSR: Russian Plat
form, Turkestan, Gissar.

Family TUBERITIN1DAE 
A. D. Miklukho-Maklay. 1958 

Tuheridnidae A. D. Miklukho-Maklay, 1958(*2124),p. 134.

TUberitininae Loeblich and Tappan. 1961 (*1902), p. 284
I subfamily).

Atjusellinae Zadorozhnyy and Yufercv. 1984 (*3421), p. 76 
(subfamily).

Tubeporininnc Zadorozhnyy and Yufercv. 1984 (*3421), 
p. 76 Isubfamily).
Test attached, consisting of one or more 

subhemispherical chambers; wall calcareous, 
microgranular, surface commonly punctate; 
no distinct aperture. L. Silurian (Llandoverian) 
to Permian.

BIORBIS Strank. 1983
Plate 211. figs. 12-14

Type species: Biorbis duplex Strank, 1983; 
OD.
Biorbis Strank. 19831*3075), p. 441.

Test consisting of two concentric spheres 
or ellipsoids, the outer being up to 0.35 mm in 
diameter; wall calcareous, microgranular to 
granular, outer sphere with wall of up to 0.05 
mm thickness, wall of each sphere differenti
ated into a dark microgranular outer layer 
that grades inward into a less dense and more 
granular region and then into a second dark 
and dense microgranular inner layer, no per
forations observed; no aperture known. L. 
Carboniferous (Dinantian); England.

BITUBERITINA
A. D. Miklukho-Maklay, 1965

Plate 211. fig. 18
Type species: Bituberitina bicamerata A. D. 
Miklukho-Maklay, 1965; OD.
Bituberitina A. D. Miklukho-Maklay. 1965(*2131), p.35.

Test attached, with globular first chamber 
completely surrounded by a second similar 
but larger chamber; wall calcareous, inner 
chamber appears imperforate, but outer one 
is finely perforate: no external aperture. L. 
Carboniferous (Viseanl, Mississippian: cen
tral Asia.

EOTUBERITINA
A. D. Miklukho-Maklay. 1958

Plate 211. fig. 17
Type species: Eotuberilina reitlingerae A. D. 
Miklukho-Maklay, 1958 (syn.: Tuberitina mal- 
javkim Reytlinger, 1950 (*2597), p. 88, non
T. maljawkini Mikhaylov, 1939): OD. 
Eotuberitina A.D. Miklukho-Maklay, 19581*2124), p. 134. 
Eotuberilina Poyarkov. 1957 (*2463), p. 33.35.36. 38-40



(name not available, 1CZN Art. 13 (a) (i). and 13 (b), 
no description).
Single small chamber attached to basal 

disc of varied size; wall dark, finely granular, 
thin, imperforate, or very finely porous; no 
aperture. M. Devonian to M. Carboniferous; 
USSR; central Asia, Urals. Kazakhstan, Rus
sian Platform.

HEMITHURAMMINA Mamet, 1973
Plate 212, figs. 13 and 14

Type species: Webbina fimbriate Howchin, 
18881*1560), p. 538: OD(M).
Hemithurammina Mamet. 1973 (*20061, p. 116.

Single hemispherical chamber, about 0.25 
mm in diameter, with a basal attachment disk 
surrounded by a ring of twelve to sixteen hol
low tubular necks leading outward that may 
open at the ends; wall calcareous, white in 
color, microgranular, thin: aperture possibly 
consisting of the openings of the tubular necks, 
although these may be merely broken ter
minally. L. Carboniferous (Visean), Mississip- 
pian; England; France.

Remarks: Mamet (1973, *2006, p. 116) stated 
that the present repository of Howchin’s type 
specimen is unknown, hence he designated 
as neotype a specimen from the U. Visean of 
France. However, this designation is invalid, 
as it is not from the type locality (ICZN Art. 
75 (d) (5)), and the specimen was retained in 
the author's collection, although deposition 
of neotypes in a recognized scientific or 
educational institution is mandatory (ICZN 
A rt 75 (d) (6)). There is also no statement as 
to whether any search was made for the type 
specimen in the museums in Britain. If the 
type specimen is in fact not preserved, and if 
necessary for stabilization of the nomencla
ture, a neotype should be selected from the 
type region in the Carboniferous Zone D in 
northern England.

1VDELINA Malakhova, 1963 
Plate 212, figs. 1-5

Type species: Ivdeiina elongata Malakhova, 
1963; OD.
Ivdeiina Malakhova, 1963 (*1990), p. 141.

Test attached, with globular chamber sur
rounded by an ovate to elongate pyriform 
outer chamber that may taper to a thick tube.

the bicamerate individuals may occur in series 
of two to many individuals; wall calcareous, 
granular; numerous radial tubular structures 
extend from the wall of the inner chamber 
through the outer one and may project slightly 
as small necks at the surface where the open
ings are about 5 pm  in diameter, no openings 
present on the tubular structures that connect 
separate individuals. L. Devonian: USSR: Urals.

ILLJGATA E. V. Bykova, 1956
Plate 212, figs. 15-17

Type species: Iiligata annae E. V. Bykova, 
1956: OD.
Iiligata E. V. Bykova, 1956 (*4651, p. 21.

Test attached, a single elongate chamber 
that is flattened against the attachment and 
convex above and may be asymmetrical or 
irregular in outline according to the nature of 
the attachment; wall calcareous, perforate, 
smooth; apertural neck at one end, in the axis 
of greatest length. L. Silurian (Llandoverian); 
USSR: Lithuania.

MENDIPSIA Coni! and Longerstaey, 1980
Plate 212, figs. 8-12

Type species: Mendipsia leesi Conil and 
Longerstaey, in Conil et al.. 1980; OD.
Mendipsia Conil and Longerstaey, in Conil, Longerstaey.

and Ramsbottom, 1980 (*660), p. 17.
Atjusselta Petrova, 1981 (*2309), p. 93: type species: 

Atjussella rarispinata Petrova. 1981: OD.
Test globular to hemispherical, with basal 

attachment; wall thick, two layered, with thin 
dark microgranular inner layer and thick 
coarsely perforate outer layer. M. Devonian 
to L. Carboniferous (Dinanlian; U. Toumai- 
sian); England; Ireland; Belgium; USSR: east
ern Urals.

Remarks: Mendipsia was described in the 
Calcisphaeridae but is here placed with the 
Tuberitinidae. Atjussella was stated to have a 
globular chamber attached to a basal disk 
and the chamber to be covered by radiating 
processes, but the original figures appear to 
show a thick wall with inner dark layer, a 
thick layer with radiating alternating light 
and dark areas, probably representing coarse 
perforations, and a thin outer dark line. They 
thus appear very similar to sections of 
Mendipsia, and Atjussella is regarded as a 
synonym.



ORIENTINA Poyarkov, 1969
Plate 212. figs. 6 and 7

Type species: Ivdelina'! multicamerata A. D. 
Miklukho-Maklay, l%5 (*2131), p. 37; OD. 
Orientina Poyarkov, 1969 (*2465), p. 104.

Test bicamerate. with globular inner cham
ber surrounded by a spherical to slightly ovate 
outer chamber, and may form colonies of 
three to four individuals as does Ivdelina but 
lacks the radial tubular structures from the 
inner spherical chamber that extend to open
ings at the surface of the outer chamber in 
Ivdelina. U. Devonian; USSR; central Asia 
Fergana district.

TUBEPORELLA Pronina. 1969
Plate 213. figs. 1-3

Type species: Tubeporella biloculata Pronina, 
1969; OD.
Tubeporella Pronina. 19691*24771, p. 31.

Test bicamerate, with very small proloculus 
and much larger and partially enveloping spher
ical second chamber as in Diplosphaerina; 
wall calcareous, that of the laige chamber 
relatively thick, with large perforations that 
may function as apertures. L. to M. Devonian; 
USSR; Ural Mountains.

Remarks: The original description states, 
without elaboration, that the wall is three 
layered and perforate, but the illustrations 
show no evidence of a complex wall. If this 
should prove to be simple, nonperforate, and 
single layered. Tubeporella would be a syno
nym of Diplosphaerina.

TUBEPORINA Pronina. 1960 
Plate 213, figs. 4 and 5

Type species: Tubeporina gloriosa Pronina. 
I960; OD.
Tubeporina Pronina. 1960 (*2473), p. 51.

Test attached, a single hemispherical to 
subglobular chamber with a basal attachment 
disk; wall thick, calcareous, reported to have 
three layers; wall coarsely perforate, no other 
aperture. M. Devonian (Givetian); USSR: Ural 
Mountains.

TUBERITINA Galloway and Harlton. 1928
Plate 213, figs. 6-11

Type species: Tuberitina bulbacea Galloway 
and Harlton. 1928; OD.

Tuberitina Galloway and Harlton. 1928 (*1206), p. 346. 
Capidulina Maslov, 1935 1*2054). p. II; type species: 

Capidutina hemispherica Maslov. 1935; OD. 
Paratuheritina A. D. Miklukho-Maklay, 1957 |*2122), 

p. 95; type species: Tuberitina cotlosa Reytlinger, 1950 
1*2597), p. 89: OD.
Test consisting of one or more rounded to 

ovate bulbous chambers in a straight to arcu
ate series and attached to a basal disc; wall 
calcareous, microgranular, thick and finely 
perforate, may have a punctate surface; no 
other aperture. U. Carboniferous (Namurian) 
to U. Permian; cosmopolitan.

Superfamily EARLAN D1ACEA 
Cummings. 1955

Earlandiacea Lueblich and lappan, 1982 (*1917), p. 28, 
non), iransl. ex family Earlandiidae.
Test with globular proloculus and undivided 

straight or enrolled tubular second chamber.
U. Silurian (Ludlovian) to U. Permian.

Family EARLANDIIDAE Cummings, 1955
Earlandiidae Cummings, 1955 (*696), p. 227. 
Earlandiinae Pokomy, 19581*2447), p. 169 (subfamily).

Test free, single chambered to tubular, 
nonseptate. U. Silurian (Ludlovian) to U. 
Permian.

AEOLISACCUS Elliott. 1958 
Plate 213. figs. 19 and 20

Type species: Aeolisaccus dunningtoni Elliott, 
1958; OD.
Aeolisaccus Elliott, 19581*1100), p. 422.

Test elongate, tubular, and slightly tapering, 
straight to gently curved; wall thin, of crystal
line calcite, tangential sections showing trans
verse lines in the wall; tube open at both 
ends, possibly apertures, but one or both ends 
may be broken. U. Permian: Iraq; Arabia.

Remarks: Described as possibly an alga 
and reported from the THassic and Jurassic as 
well as the type level of the U. Permian. How
ever, the younger occurrences may represent 
reworked specimens or a different tubular 
organism. It was regarded as a synonym of 
Earlandia by Brdnnimann et al. (1972, *414, 
p. 871), but the conical Triassic specimens 
they figure do not appear to be congeneric



with either Aeolisaccus or Earlandia and lack 
the wall character of the present genus.

EARLANDIA Plummer. 1930
Plate 213. figs. 12-16

Type species: Earlandia perparva Plummer, 
1930; OD.
Earlandia Plummer. 1930 (*2422), p. 12.
Oldella Pronina. 19661*24761, p. 41; type species: Hyper- 

ammina? sibirica Lipina. 1959 1*1864), p. 823; OD. 
Earlandia (Quasiearlundia) Brazhnikova, in Brazhnikova 

and Vdovenko. 1973 (*355), p. 98; type species: Ear- 
batlandia aspera Pronina. 1963 (*2474), p. 123: OD. 

Earlandia (Oldellal Pronina. 1978 (*24801, p. 4 (nom. 
transl.j.
Test free, elongate, globular proloculus 

followed by long, straight, undivided tubular 
chamber, very slightly tapering; wall calcare
ous, microgranular; aperture at the open end 
of the tube. Silurian (Ludlovian) to Permian; 
USA: Texas; England; Poland; USSR.

Remarks: Although Quasiearlandia was said 
to differ in the less differentiated early cham
ber, more uneven surface, and coarser grained 
wall, the differences are not significant.

GIGASBIA Strank. 1983
Plate 213. figs. 17 and 18

Typespecies: GigasbiagigasStrank, 1983 (syn.: 
Earlandia minor (Rauzer-Chemousova) Mal
akhova. 1975, *1995, p. 6, pi. 1, figs. 1, 2, 
non Hyperammina vulgaris var. minor Rauzer- 
Chernousova, 1948, *2522, p. 239, pi. 17, fig. 
4); OD.
Gigasbia Strank. 19831*30751, p. 435.

Test free, elongate, large, up to 2.0 mm in 
length.spherical proloculus up to 0.67 mm in 
diameter, followed by a straight tubular 
undivided chamber with inner cavity about 
one-half the diameter of the spherical cham
ber cavity; wall thick, calcareous, microgran
ular, more finely granular in the outer part of 
the wall; aperture not described. L. Carbonif
erous (Dinantian); England: USSR.

Family PSEUDOAMMODISC1DAE 
Conil and Lys, 1970

Pseudoammodiscidac Conil and Lys. in Conil and Pirlct. 
1970 (*669), p. 52.
Proloculus followed by planispiral. trocho- 

spiral, or streptospirally coiled undivided tubu

lar second chamber; aperture simple, at the 
open end of the tube. Devonian to L. Permian.

BRUNSIA Mikhaylov. 1935
Plate 214. figs. 1-4

Type species: Spirillina irregularis von Moller, 
1879 (*2160), p. 29 (err. cit. as Spirillina 
irregulare by Mikhaylov, 1935. *2113, p. 41, 
and as5. irregularae by Mikhaylov, 1939,*2114, 
p. 58); OD.
Brunsia Mikhaylov. 19351*2113), p.4l: see also Mikhaylov,

19391*2114), p. 50.58.
Test with proloculus followed by strepto- 

spiral early coil and later planispirally enrolled 
tubular chamber; wall calcareous, finely gran
ular; aperture at the open end of the tubular 
chamber. Devonian to Carboniferous (Tour- 
naisian. Visean); USSR: Belgium.

Remarks: The original diagrammatic fig
ure given by von Moller, 1879 for the type 
species (as well as for various other taxa) gave 
the impression of a coarsely perforate wall. 
Because of this supposed difference in wall 
character, Grozdilova and Lebedeva (1954, 
*1321, p. 29) regarded as poor the choice of 
type species for Brunsia and suggested chang
ing the type species to Brunsia pulchra 
Mikhaylov, 1939. However. asMikhaylov(!935, 
1939) clearly designated von Moller's species 
as type of the genus, this cannot be changed 
(ICZN Art. 61 (a)). Brunsia irregularis has 
been identified from the USSR by Bogush 
and Yuferev(1966.*278,p.91,pl. 1, Bp. 23-25), 
and Brunsia is herein recognized as represent
ing a valid genus of the Pseudoammodiscidae.

BRUNSIELLA Reytlinger, 1950
Plate 214, figs. 7-9

Type species: Glomospira ammodiscoidea 
Rauzer-Chemousova, 1938 (*2516), p. 93,151; 
OD.
Brunsiella Reytlinger, 19501*2597), p. 16.

Test with globular proloculus followed by 
undivided enrolled tubular second chamber, 
a few early whorls streptospirally coiled, later 
ones planispiral and evolute; wall calcareous, 
thick, microgranular and homogeneous: 
aperture formed by the open end of the tube. 
L. Carboniferous (Visean) to L. Permian;



USSR: Moscow Basin: Tatar ASSR: Kazan: 
Ukraine SSR; Tien-shan.

PSEUDOAMMODISCUS
Conil and Lys, 1970 
Plate 214, figs. 5 and 6

Type species: Ammodiscus priscus Rauzer- 
Chemousova, 1948 (*2521), p. 227; OD.
Pseudoammodiscus Conil and Lys, in Conil and Pirlel. 

1470 (*669), p. 53.
Test free.discoidal, up to 0.25 mm in diam

eter. with globular proloculus followed by 
planispirally enrolled tubular second cham
ber; wall calcareous, microgranular; aperture 
at the open end of the tube. L. Carboniferous 
(Toumaisian, Visean); USSR: Moscow Basin.

PSEUDOGLOMOSPIRA E. V. Bykova. 1955 
Plate 214, fig. 10

Type species: Pseudoglomospira devonica E.
V. Bykova, 1955; OD(M).
Pseudoglomospira E. V. Bykova, 1955 (*464), p. 30.

Test with globular proloculus followed by 
strepiospirally enrolled tubular second cham
ber of nearly constant diameter; wall calcare
ous, homogeneous, dark, and finely granular: 
aperture a simple opening at the end of the 
tubular chamber. Devonian and Carbonifer
ous; USSR: Russian platform and western 
Ural Mountains.

QUASIliTUOTUBA Brazhnikova, 1983
Plate 214, figs. 11 and 12

Type species: Quasilituotuba subplana Brazh
nikova, in Brazhnikova and Vdovenko, 1983; 
OD.
Quasilituotuba Brazhnikova, in Brazhnikova and Vdo

venko, 19831*356), p. 45.
Proloculus followed by tubular second 

cham ber that is planispirally or slightly 
streptospirally enrolled, becoming uncoiled 
and straight in the final stage, may occasion
ally show some constrictions due to periodic 
growth or possible rudimentary septation; wall 
calcareous, microgranular; aperture at the 
open end of the tube. L. Carboniferous 
(Serpukhovian substage); USSR: Donets Basin.

TURRISPIROIDES Reytlinger, 1959
Plate 214, fig. 13

Type species: Turrispira mira Reytlinger, 1950 
(*2597), p. 19: OD.

Titrrispimides Reytlinger, in Rauzer-Chernousova and 
Fursenko, 1959 (*25311, p. 181 Inom. subst. pm Turri- 
spira Reytlinger. 1950).

Turrispira Reytlinger. 1950(*2597),p. |8(non Turrispira 
Conrad, 1866, nec Petho, 190bl: type species: obj.; OD. 
Test free, globular proloculus followed by 

low trochospirally coiled and evolute tubular 
second chamber; wall calcareous, dark, micro
granular, undifferentiated; aperture at the open 
end of the tube. M. Carboniferous: USSR: 
Russian Platform.

Remarks: Although suggested to be syn
onymous with Monotaxinoides (Browne and 
Pohl, 1973, *438, p. 207), the latter genus has 
a double-layered wall, umbilical filling, and 
secondary apertures, whereas Turrispiroides 
has a simple spire and undifferentiated wall.

WARNANTELLA Conil and Lys, 1973
Plate 214. fig. 14

Type species: Glomospira flexuosa Conil and 
Lys, 1964 (*661 (, p. 61. pi. 8, fig. 120 (err. cit. by 
Conil et al.. 1973 (*659) as “Glomospira tor- 
tuosa Conil and Lys, 1964, pi. 8, fig. 120"); OD.
Warnantella Conil and Lys, in Conil, Croessens. and Lys, 

19731*659), p.216.
Test free or may be attached, with irregularly 

and asymmetrically coiled or zigzag tubular 
second chamber. L. Carboniferous (Namurian) 
to U. Carboniferous (Moscovian); Belgium.

Family PSEUDOLITUOTUBIDAE Conil 
and Longerstaey, 1980 

Pseudolituotubidae Conil and Longerstaey, in Conil. 
Longerstaey. and Rams bottom. 1980 (*660), p. 24. 
Test attached to a narrow support or may 

be encrusting, consisting of a tubular undi
vided chamber that is irregularly enrolled, 
commonly streptospiral: wall thick, calcare
ous, microgranular with included agglutinated 
particles; aperture terminal, simple. L. Car
boniferous (Visean) to U. Carboniferous 
(Moscovian).

PSEUDOUTUOTUBA Vdovenko, 1971
Plate 214. figs. 15-18

Type species: Lituotuba'l gravata Conil and 
Lys. 1965 (*662), p. B24; OD.
Pseudolituoluba Vdovenko. 1971 1*3281), p. 877. 
Scalebrina Conil and Longerstaey. in Conil ct al.. 1980 

1*6601, p. 25: type species: Scalebrina compacta Conil 
and Longerstaey. 1980: OD.



Test of small to medium size, consisting of 
an elongate undivided tube that coils strepto- 
spirally, is attached and winding about a nar
row support or encrusting; wall calcareous, 
microgranular. commonly with included for
eign particles: aperture terminal, simple. L. 
Carboniferous (Visean) to U. Carboniferous 
(Moscovian); W. Europe; USSR.

Remarks: Because of the presence of for
eign material in the wall, Pseudolituotuba 
originally was placed in the Ammodiscidae 
by Vdovenko. It was later made the type 
genus of the family Pseudolituotubidae by 
Conil and Longerstaey fin Conil et al., 1980. 
*660, p. 24). According to Conil and Lys (1977. 
*667, p. 34) the very irregular chamber arrange
ment results from the attachment. Although 
Scalebrina was said to differ in being smaller 
and in having less foreign material in the wall, 
figured individuals appear indistinguishable.

Superfamily ARCHAEDISCACEA 
Cushman, 1928

Archaediscacea Piller. 1978 (*2408), p. 96. 103. nom. 
rransl. ex subfamily Archaedlscinae.
Proloculus followed by planispiral. trocho- 

spirally, or streptospirally enrolled tubular sec
ond chamber; wall may have more than one 
layer, and secondary axial thickening may 
occur on one or both sides. L. Carboniferous 
(Visean) to U. Carboniferous (Moscovian).

Family ARCHAEDISCIDAE 
Cushman, 1928

Archaediscidac Chernysheva. 1948 (*583), p. 151, nom. 
iransl. ex subfamily Archaediscinae.
Test free, discoidal to globular; proloculus 

followed by enrolled undivided tubular cham
ber, although the latter may have pseudocham
bers; wall calcareous, formed of an inner dark 
microgranular layer that tends to be lost in 
advanced taxa and a clear radially built more 
or less perforate outer layer. L. Carboniferous 
(Visean) to U. Carboniferous (Moscovian).

Subfamily ARCHAEDISCINAE 
Cushman, 1928

Archaediscinae Cushman, 1928 (*747), p. 209. 
Tournarchaediscinae Conil and Pirlet, in Pirlet and Conil. 

1974 (*24111, p. 282.
Ammarchaediscinae Conil and Pirlet. in Pirlet and Conil. 

19741*2411), p. 271.

Planoarchaediscinae Mamet. 19751*2009), p. 48. 
Eosigmoilininue Brazhnikova and Vdovenko. 1977: not 

seen, cited by Marfenkova, 1983 1*2024), p. 43. 
Proloculus followed by enrolled undivided 

tubular chamber that may be planispiral or 
variable in coiling; two-layered wall of more 
or less well-developed inner layer and well- 
developed hyaline radial outer layer, laterally 
thickened but no stellate formation in interior 
and no chamber nodosities. L. Carboniferous 
(Visean) to U. Carboniferous (Moscovian).

ARCHAEDISCUS Brady, 1873
Plate 215, figs. 6-9. 13-19

Type species: Archaediscus karreri Brady, 1873; 
OD(M).
Archaediscus Brady. 1873 (*330), p. 286. 
Archaediscoum  Rhumhler, 1913 1*2621), p. 389 (err. 

emend.).
Propermodiscus A. D. Miklukho-Maklay, 1953 |*21I7), 

p. 128: type species: Hemigordius ulmeri Mikhaylov. 
19391*2114), p. 61; OD.

Pamarchaediscus Oriova. 1955 (*2313), p. 621: type species: 
Pamarchaediscus dubitabilis Orlova. 1955: OD. 

Hemiarchaediscus A.D. Miklukho-Maklay. 19571*2121), 
p. 36; type species: Hemiarchaediscus planus A. D. 
Miklukho-Maklay. 1957; OD.

Betpakodiscus Marfenkova. 1983 1*2024), p. 51: type 
species: Propermodiscus'! atlenualus Marfenkova, 1978 
(*2023), p. 86: OD.
Test free, discoidal to lenticular, proloculus 

followed by long undivided evolutely coiled 
tubular second chamber, floor of the cham
ber against the previous whorl convex to con
cave, coiling variable, appearing in section as 
variously aligned, oscillating or sigmoidal: 
wall calcareous, microgranular, thin, dark inner 
layer moderately to weakly developed but 
without lateral thickening or contreforts, outer 
radial layer entirely covering the test except 
in the immediate vicinity of the aperture; 
aperture at the open end of the tube. L. to M. 
Carboniferous (Visean to Moscovian); Europe; 
Asia; North America.

EOSIGMOILINA Ganelina, 1956
Plate 214. figs. 19-23

Type species: Eosigmoilina explicata Ganelina. 
1956; OD.
Eosigmoilina Ganelina, in Kiparisova et al.. 19561*1689), 

p. 17.
Quasiarchaediscus A. D. Miklukho-Maklay. 19601*2129), 

p. 150; type species: Quasiarchaediscus pamirensis 
A. D. Miklukho-Maklay, 1960: OD.



Test fusiform in shape, with proloculus 
followed by undivided evolutely enrolled tubu
lar second chamber, with plagiosigmoid coiling 
and polar superposition of whorls, wall with 
much reduced microgranular layer and with 
important hyaline radial wall layer; aperture 
at the open end of the tube. L. Carboniferous 
(Visean) to U. Carboniferous (Namurian); 
USSR; Czechoslovakia; North America.

Remarks: Although previously considered 
to belong to the Miliolidae (Ganelina, 1956; 
Bogdanovich and Voloshinova, in Rauzer- 
Chemousova and Fursenko, 1959, *2531) or 
Ophthalmidiinae (Loeblich and Tappan, 1964, 
*1910). Eosigmoilina was regarded as a sen
ior synonym of Quasiarchaediscus by Zaninetti 
and Altiner (1979, *3429, p. 170) and thus 
placed in the Archaediscidae.

GLOMODISCUS Malakhova. 1973
Plate 215. figs. 1-5

Type species: Glomodiscus biarmicus Malak
hova, 1973; OD.
Glomodiscus Malakhova. 19731*1993), p. 181. 
Archaediscus lMelarchaediscu.il Conil anti Pirlet. in Pirlet 

and Conil, 1974 (*2411k p. 256; type species: Pmpermo- 
discus oblongus Conil and Lys. 19641*661), p 135; OD. 

Archaediscus (Glomodiscus) Conil, in Bless et al.. 1976 
(*254), p. 108.114 (nom. transl.l.
Test discoidal. proloculus followed by 

enrolled undivided tubular second chamber 
that is involutely coiled, whorls aligned to 
oscillating, floor of chambers convex; wall 
with thick microgranular inner layer, includ
ing lateral thickening or contreforts and with 
outer radial layer completely obscuring the 
axial region. Carboniferous (L. Visean); 
Europe: Belgium; USSR: S. Urals.

NUDARCHAEDISCUS Conil 
and Pirlet, 1974 
Plate 215. figs. 10-12

Type species: Planoarchaediscus concinnus 
Conil and Lys, 1964 (*661), p. 132; OD.
Archaediscus (Nudarchaediscus) Conil and Pirlet, in 

Pirlet and Conil, 1974 (*2411|, p. 255.
Archaediscus (Brunsiarchaediscus) Conil and Pirlet. in 

Pirlet and Conil. 1974 (*24111, p. 262; type species; 
Propermodiscus conliguus Omara and Conil. 1965 
(*2299|, p. B229; OD.

Ammarchaediscus ILeptodiscus! Conil and Pirlet. in Pirlet

and Conil. 1974 (*24111, p. 2751 non Leptodiscus Hen- 
wig. 1877; nec Baal, 1937; ncc Tucolesco. 1962); type 
species: Permodiscus umbogmaensts Omara and Conil. 
19651*2299), p. B227; OD.

Ammarchaediscus (Leptarchaediscus) Conil and Pirlet. 
in Conil. 19801*657), p. 4 4 1 nom. subst. pro A. (Lepto
discus) Coni) and Pirlet. 1974); type species: Permo
discus umbogmaensis Omara and Conil. 19651*2299), 
p. B227; OD.
Similar to Planoarchaediscus but with coil

ing involute and planispiral to oscillating, final 
whorl may become evolute; wall with weak to 
medium inner dark layer, continuous through
out test, outer radial layer may cover both 
sides and periphery or may be absent at periph
ery of final whorl. L. to U. Carboniferous 
(Visean, Namurian): Belgium; England; Ger
many; USSR; Iran; Egypt.

PLANOARCHAEDISCUS
A. D. Miklukho-Maklay, 1956

Plate 216, figs. 1-12
Type species: Archaediscus spirillinoides 
Rauzer-Chemousova. 1948 (*2523), p. 12: OD.
Planoarchaediscus A. D. Miklukho-Maklay. in Ktparisova 

et al.. 1956 (*1689), p. 10.
Panapermodiscus Reytlinger. 1969 (*2609), p. 15 (non 

Parapermodiicus A. D. Miklukho-Maklay, 1953): type 
species: Ptirapermodiscus tmnsitus Reytlinger, 1969: OD. 

Pampermodiscus (Eodiscus) Vdovenko, 1970 (*3278), 
p. 1062 (non Eodiscus Matthew. 1895); type species: 
Parapermodiicus (Eodiscus) explanatus Vdovenko, 
1970: OD.

Planodiscus Vdovenko. 1970(*3278),p. 1062 (nom. subst. 
pro Pampermodiscus Reytlinger. 1969: mm Planodiscus 
Sell nick, 1926): type species: Pampermodiscus tmnsitus 
Reytlinger, 1969: OD.

Ammarchaediscus Conil and Pirlet. in Pirlet and Conil, 
1974(*2411), p. 272; type species: Ammarchaediscus 
iAmmarchaediscus) bozorgniai Conil and Pirlet. in Pir- 
let and Conil, 1974 (as "bozorgniae")-. OD. 

Ammarchaediscus (Eodiscus) Marfcnkova. 1984 (*2025), 
p. 20 (nom. transl.l.
Test discoidal. with planispirally enrolled 

tubular chamber; wall thick, calcareous, 
microgranular, inner dark layer strong and 
continuous in all whorls and outer radially 
built layer only present laterally, producing 
an umbilical filling in all but the last one or 
two whorls, or may be weakly present between 
whorls in more evolute forms, chamber lumen 
remaining open. Carboniferous IL. Visean to 
Serpukhovian); Iran; Egypt: Sinai; Belgium; 
USSR.



Remarks: In the original diagnosis of 
Ammarchaediscus, Archaediscus spirillinoides 
Rauzer-Chernousova, 1948 was included as 
an example of the genus (Pirlet and Conil, 
1974, *2411, p. 272), although that species is 
the type species of Planoarchaediscus. 
Zaninetti and Altiner (1979, *3429, p. 170) 
noted that the two genera might be synony
mous but that A. spirillinoides apparently 
lacked hyaline radial umbilical masses. 
Although the figures were not clear, Rauzer- 
Chernousova (1948, *2523, p. 12) neverthe
less clearly described the markedly thickened 
hyaline radial structure at the sides of the test.

PLANOSPIRODISCUS Sosipatrova, 1962
Plate 216, figs. 16-18

Type species: Planospirodiscus taimyricus 
Sosipatrova, 1962 (err. cit. as “tajmyricus" on 
pi. 5, figs. 19-21); OD.
Planospirodiscus Sosipatrova. 1962 (*3030), p. 63; OO. 
Viseidiscus Mamet. 1975 (*2009), p. 48; type species: 

Permodiscus?primaevus Pronina. 1963 (*2474), p. 150: 
OD.

Permodiscus (Planospirodiscus) Conil, in Conil et al.. 
1980 (*660), p. 34.48 Inom. transl.l.
Proloculus followed by undivided enrolled 

tubular second chamber, evolute, whorls 
aligned, central stellate region present but 
outer whorls without complexity and no sec
ondary deposits: wall with reduced inner 
microgranular layer and reduced outer hya
line radial layer covering all whorls but lacking 
any umbilical masses; aperture simple, at the 
open end of the tubular chamber. L. Carboni
ferous (L. to M. Visean); USSR; North 
America.

TOURNARCHAEDISCUS Conil 
and Pirlet, 1974

Plate 216, fig. 19
Type species: Tournarchaediscus lysi Conil 
and Pirlet, 1974 ( -  Archaediscus? sp. Conil 
and Lys. 1966. *663, pi. 2, fig. 15): OD.
Tournarchaediscus Cnnil and Pirlet. in Pirlet and Conil. 

1974 (*2411), p. 282.
Test probably lenticular, proloculus followed 

by undivided tubular enrolled chamber of 
about five whoris. with intercameral partial 
subdivisions producing numerous pseudo

chambers in the last half whorl, no central 
stellate region or nodosities, coiling variable; 
wall with well-developed microgranular inner 
layer and poorly developed hyaline radial layer 
of uniform thickness to absent. L. Carbonif
erous (Visean); France; Belgium.

TUBISPIRODISCUS Browne 
and Pohl. 1973 

Plate 216. figs. 20-23
Type species: Tubispirodiscus simplissimus 
Browne and Pohl, 1973; OD.
Tubispirodiscus Browne and Pohl, 1973 (*438), p. 202. 
Ammarchaediscus (Tubispirodiscus) Conil and Pirlet. in 

Pirlet and Conil. 19741*2411), p. 280(err. nom. transl.l.
Test discoidal to biconcave, proloculus 

followed by planispirally enrolled and evo
lute undivided tubular second chamber, cham
ber floor convex; wall calcareous, microgran
ular layer reduced in early species and with
out lateral thickening, entirely lacking in later 
ones so that the wall consists only of the 
clear, fibrous radial outer layer, without lat
eral thickenings; aperture circular, at the open 
end of the tubular chamber. L. Carboniferous 
(Visean); North America.

Remarks: Conil and Pirlet (1974, *2411) 
incorrectly considered Tubispirodiscus Browne 
and Pohl, 1973 as a subgenus of their new 
genus Ammarchaediscus. but this incorrect 
allocation was followed by Browne et al. (1977, 
*437, p. 214). If regarded as subgenera of a 
single genus, Tubispirodiscus has priority 
(ICZN Art. 23 (d) and 67 (j)) and the subge
nus correctly would have been Tubispirodiscus 
(Ammarchaediscus). Tubispirodiscus is re
garded as a distinct genus herein and Ammar
chaediscus a synonym of Planoarchaediscus.

URALODISCUS Malakhova. 1973
Plate 216, figs. 13-15

Type species: Uralodiscus libmvichi Malak
hova. 1973; OD.
Uralodiscus Malakhova. 19731*1993), p. 158. 
Ammarchaediscus (Rectodiscus) Conil. in Conil, Gmes- 

sens. and Lys. 1973 (*659), expl. pi. 3, figs. 27-31, 34 
(name not available. ICZN Art. 13 la) lil.nodescription). 

Ammarchaediscus (Rectodiscus) Conil and Pirlet. in Pirlet 
and Conil. 1974 (*2411), p. 277: type species: Permo
discus rolum/us Chernysheva. 1948(*S83),p. 155: OD.



Test lenticular, proloculus followed by 
planispirally enrolled and involute tubular sec
ond chamber or coiling axis may vary slightly, 
chamber floor convex; wall with well-developed 
thin dark finely granular inner layer showing 
lateral thickening or contreforts, hyaline radial 
layer covering the umbilical region and thin
ning markedly toward the test periphery; 
aperture at the end of the tubular chamber, 
semilunate because of the convex chamber 
floor. L. Carboniferous (Visean); USSR: S. 
Urals; Belgium; Iran.

Subfamily ASTEROARCHAEDISCINAE 
A. D. Miklukho-Maklay, 1957 

Asteroarchaediscinae A. D. Miklukho-Maklay, 1957 
(*2121), p. 37.

Kasachstonodiscinae Marfenkova. 1983 (*20241, p. 43. 
Permodiscinae Salaj. Borza. and Samuel, 1983 (*2711), 

p. 132.
Proloculus followed by enrolled undivided 

tubular chamber with variable coiling, rang
ing from planispiral to oscillating or sigmoidal 
as seen in section; microgranular inner wall 
layer reduced or absent but hyaline radial 
layer present to well developed, central stel
late portion well developed, chamber lumen 
may be partially filled by secondary deposits, 
and nodosities and surface rugosities may occur. 
L. Carboniferous (Visean) to U. Carbonifer
ous (Moscovian).

ASTEROARCHAEDISCUS
A. D. Miklukho-Maklay, 1956 

Plate 217. figs. 1-3
Type species: Archaediscus baschkiricus Kres- 
tovnikov and Teodorovitch, 1936 (*1732), p. 87; 
OD.
Asteroarchaediseus A. D. Miklukho-Maklay. in Kiparisova 

elal.. I956(*1689), p. 10.
Lensarchaediscus Porshnyakova. in A. D. Miklukho- 

Maklay. 1957 (*2121), p. 37; type species; Lensarchae
discus oval is Porshnyakova, 1957; OD. 

Nodosarchaediscus fAsteroarchaediseus> Coni] and Pirlet, 
in Pirlet and Conil, 19741*2411), p. 27Q(nom. transl.l. 

Neoarchaediifus (Lensarchaediscus) Zaninetti and Altiner. 
19791*3429), p. 167. 168 Inom. transl.l.
Test discoidal to lenticular, globular pro

loculus followed by tubular enrolled second 
chamber, coiling variable, whorls aligned, oscil
lating or sigmoidal, chamber cavity filled by

massive occlusions, so that chamber lumen 
remains open only in the last whorl, central 
stellate region well developed; wall with almost 
complete loss of the inner dark granular layer 
but with well-developed radial layer. L. to M. 
Carboniferous ( Visean to Moscovian); Europe; 
USSR: W. part, Urals. Kazakhstan, central 
Asia: Iran?: North America.

BRENCKLEINA Zaninetti and Altiner. 1979
Plate 217. figs. 4-6

Type species: Eosigmoilina rugosa forma typica 
Brazhnikova, 1964 (*350), p. 13 (infrasubspe
cific, ICZN Art. 45 (e), (g)(1), recte Eosigmoilina 
rugosa: OD.
Breachteina Zaninetti and Altiner. 19791*34291, p. 172. 
Nodosigmnilina Conil. in Conil. Longcrstaey. and Rants- 

boltom. 1980 (*660), p. 32; type species: obj.: OD(M>. 
Test free, lenticular, somewhat elongate, 

globular proloculus followed by enrolled 
undivided tubular second chamber, coiled in 
varying planes that produce a sigmoidal spire 
resembling that of Sigmoilina but without 
subdivision into chambers; wall calcareous, 
consisting of a single hyaline, finely radiate 
layer, producing nodosities that increase distally 
to completely fill the chamber lumen except 
in the final whorl; aperture simple and termi
nal. U. Carboniferous (Namurian); USSR; 
North America.

NEOARCHAEDISCUS
A. D. Miklukho-Maklay, 1956 

Plate 217, figs. 7-9
T)/pe species: Archaediscus incertus Grozdil- 
ova and Lebedeva. 1954 (*1321), p. 60; OD.
Neoarchaediscus A. D. Miklukho-Maklav, in Kiparisova 

et al.. 1956 (*1689), p. 11.
Rugpsoarchaediscus A. D. M ikl ukho-Maklay, 1957 (*21211, 

p. 37; type species; Archaediscus akchimensis Groz- 
dilova and Lebedeva. 1954 (*1321), p. 53: OD. 

Nodosarchaediscus /Asperodiscus/ Conil and Pirlet. in 
Pirlet and Conil. 1974 (*2411), p. 268: type species; 
Archaediscus mutans Conil and Lys, 19641*661), p. 125; 
OD.
Test with proloculus followed by enrolled, 

undivided tubular second chamber, whorls 
aligned, oscillating or imperfectly sigmoidal, 
without nodosities or other occlusion in the 
outer one to two whorls, but confused central 
area has well-developed stellate region; wall



with weak to imperceptible inner dark layer, 
entirely covered by the radial layer. Carbonif
erous (Visean. Namurian, Bashkirian); western 
Europe; USSR; Iran; North America.

NODASPERODISCUS Conil 
and Pirlet. 1974

Plate 217. fig. 10
Type species: Archaediscus saleei Conil and 
Lys. 1964(*661), p. 126; OD.
Nodosarchaediscus (Nodasperodiscus) Conil and Pirlet, 

in Pirlet and Conil, 19741*24111, p. 267.
Test discoidal, proloculus followed by 

enrolled tubular second chamber, whorls 
aligned, sigmoidal or oscillating in arrange
ment, similar to Neoarchaediscus but has both 
chamber nodosities and central stellate region 
in which the nature of the early spire becomes 
confused by the occlusion of the chamber 
lumen; wall with inner dark layer weakly 
developed to imperceptible in the later whorls 
and entirely covered by the hyaline radial 
layer throughout the test. Carboniferous (U. 
Visean, Namurian and Bashkirian); W. Europe; 
USSR; Iran; North America.

NODOSARCHAEDISCUS Conil 
and Pirlet, 1974 

Plate 217. fig. 15
Type species: Archaediscus maximus Grozdil- 
ova and Lebedeva, 1954 (*1321), p. 51; OD.
Nodosarchaediscus Conil and Pirlet, in Pirlet and Conil, 

1974 (*24111. p. 264.
Test discoidal. proloculus followed by well- 

developed early coil, with whorls aligned, 
sigmoidal or oscillating, lacking a central stel
late area but with rounded to angular nodosities 
filling most of the chamber lumen; wall with 
inner dark wall layer entirely covered by the 
radial layer throughout the test. Carbonifer
ous (L. to M. Visean); W. Europe; USSR; 
Iran; North America.

Remarks: Although regarded as a syno
nym of Lensarchaediscus by Zaninetti and 
Altiner (1979, *3429), Nodosarchaediscus has 
some openings remaining in the chamber 
lumen, whereas the original illustration of 
the holotype of Lensarchaediscus shows a 
completely occluded chamber as in typical

Asteroarchaediscus. Thus Nodosarchaediscus 
is recognized as distinct.

PERMODISCUS Dutkevich, 1948
Plate 217. figs. 11-14

Type species: Permodiscus vetustus Dutkevich, 
in Chernysheva, 1948: OD.
Permodiscus Dutkevich. in Chernysheva. 1948 (*S83). 

p. 154.
Permodiscus Mikhaylov. 1939 (*2114), p. 49 Iname not 

available. ICZN An. 13 (al (i). no description!. 
Kasachsianodiscus Marfenkova, 19781*2023), p. 87; type 

species: Planospimdiscus bestuhensis Marfenkova, in 
Marfenkova and Saltovskaya, 1972 (*20261, p. 39; OD.
Test lenticular, proloculus followed by 

enrolled tubular undivided second chamber, 
early whorls open and readily visible, without 
a central stellate area, later with rounded to 
angular nodosities partially filling the cham
ber lumen; wall with imperceptible or weakly 
developed inner dark layer and with radial 
layer covering the sides and obscuring the 
spire. L. to M. Carboniferous (Visean to 
Bashkirian); USSR; Urals, Kazakhstan, cen
tral Asia, Caucasus.

Remarks: The first published description 
of Permodiscus is that given in Chernysheva 
(1948. *583). in which both the genus and the 
type species were credited to “Dutkevich msc.,” 
and two other species, P rolundus and P  
syzranicus were described as new by Cherny
sheva. The type species was cited as follows 
(transl.): “Genotype: Permodiscus vetustus 
Dutk. msc. Visean beds of the central Urals 
(Kizel)." The occurrence cited was for the 
species described in Dutkevich's manuscript, 
and no holotype was mentioned by Cherny
sheva, who illustrated specimens from the 
western slope of the Urals, from Well 1, at 
Levshino. These were not from Dutkevich's 
material, which Chernysheva indicated was 
from Kizel.

Grozdilova (in Dain and Grozdilova, 1953, 
*881), cited the genus as “Permodiscus Dut
kevich emend. N. Tchemysheva," and illus
trated “Permodiscus vetustus Dutkevich.” indi
cating her figure of pi. IV, fig. 23 as the 
“holotype (from Dutkevich), Kizel” (about 
150 km NNW of Perm). In addition, she figured 
as P  vetustus (pi. IV, fig. 22) a specimen from



Syzran' that had been illustrated earlier by 
Rauzer-Chemousova (1948, *2522, pi. 17, fig.
151. as Permodiscus syzranicus Chernysheva.

Grozdilova and Lebedeva (1954, *1321, p. 
63). credit both the genus and the type spe
cies to Dutkevich. placing P syzranicus of 
Rauzer-Chemousova 11948, *2522, pi. 17, figs. 
14.15) in synonymy of P vetustus and describ
ing part of the P vetustus as figured by 
Chernysheva (1948. *583, pi. 2, fig. 15) as a 
new species. P uniensis.

Ellis and Messina (1940, *1102, suppl. for 
1958, no. 1) recognize Permodiscus Cherny
sheva, stating "Although Chernysheva credited 
this generic name to Dutkevich. it should be 
credited to Chernysheva, since Dutkevich was 
responsible for the name alone, not for the 
definition (International Rules of Zoological 
Nomenclature, Article 21).” However, both 
the genus and species invariably are credited 
to Dutkevich by Russian workers, and as noted 
above, the holotype was that of Dutkevich. In 
addition. Dain, Grozdilova, Myatiyuk, and 
Reyllinger (in Rauzer-Chemousova and Fur
senko, 1959, *2531, p. 342), also cite the genus 
as "Permodiscus Dulkevitch in N. Tcherny- 
sheva, 1948,” with the type species “/? vetustus 
Dutkevitch. 1948."

Consistant references to a manuscript of 
Dutkevich by Chernysheva, Rauzer-Chemou
sova, and others indicate that this manuscript 
provided not only the name of the genus and 
type species but also indicated the geologic 
occurrence, holotype, and other data. Accord
ing to ICZN Art. 50. "The author of a name is 
the person who first publishes it in a way that 
satisfies the criteria of availability.. . .  If it is 
clear from the contents of the publication 
th a t. . .  some other person is alone responsi
ble both for the name and for satisfying the 
criteria of availability other than publication, 
then that person is the author of the name." 
As an actual manuscript had been consulted, 
and Dutkevich was responsible for more than 
the name alone, he is correctly credited with 
the genus and its type species.

Family LASIODISCIDAE Reytlinger. 1956
Lasiodiscidae Reytlinger. 1956 (*2599), p. 74.

Test discoidal to conical, proloculus followed 
by undivided enrolled tubular chamber; wall 
with finely granular dark inner layer and a 
clear vitreous and radially fibrous outer layer 
that is particularly concentrated in the umbil
ical region where it may form tubercles or 
pillars and may be perforated by canal-like 
fissures; aperture at end of the tubular cham
ber. and additional supplementary openings 
may occur along the spiral suture between 
successive whorls. L. Carboniferous (Visean) 
to Permian.

EOLASIODISCUS Reytlinger, 1956
Plate 217, figs. 16-18

Type species: Eolasiodiscus donbassicus Reyt
linger, 1956; OD.
Eolasiodiscus Reytlinger, 1956 (*2599), p. 75.

Test discoidal, concavoconvex, spherical 
proloculus followed by spirally coiled tubular 
or hemicylindrical second chamber that is 
nearly planispiral to slightly trochospiral, spi
ral suture thickened, slightly depressed; wall 
calcareous, with two layers, an inner dark 
microgranular layer and an outer distinctly 
pseudofibrous layer, with an umbilical filling 
on the concave side of the test; aperture at 
the open end of the chamber, with fissurelike 
supplementary openings on the convex side 
of the test along the spiral suture and perpen
dicular to it. M. to U. Carboniferous; USSR: 
North America.

Remarks: The genera Eolasiodiscus and 
Monotaxinoides were described in the same 
issue of Voprosy Mikropaleontologii. Regarded 
as congeneric by Loeblich and Tappan (April 
2,1964, *1910), p. C35H), Monotaxinoides was 
recognized as the valid genus and Eolasiodiscus 
placed in synonymy. However, if they are 
regarded as congeneric, this synonymy was 
antedated by Pogrebnyak (Feb. 20,1964. *2436, 
p. 4), who recognized Eolasiodiscus and placed 
Monotaxinoides in synonymy. In a later study 
of numerous specimens of the two type spe
cies, Groves (1983, *1316, p. 21) stated that 
the two were distinct, recognizable on the 
basis of the supplementary apertures at the 
surface of Eolasiodiscus. This is accepted 
herein.



GLOMOTROCHOLINA A. R Nikitina. 1977
Plate 217, figs. 19 and 20

Type species: Glomotrocholirm pojarkovi A. R 
Nikitina, 1977; OD.
Glomotrocholina A. R Nikitina, in Sosnina and A. R 

Nikitina, 1977 1*30411, p. 43.
Test conical, proloculus followed by tubu

lar enrolled second chamber, early whorls 
streptospirally enrolled, later forming a high 
trochospiral that may be slightly irregular, 
surrounding a large central area that is filled 
with microgranular shell material: wall cal
careous, microgranular, dark, stated to be 
single layered but original figure of the holo- 
type appears to show a differentiated outer 
layer; aperture at the open end of the tubular 
chamber. U. Permian: USSR.

HOWCH1NIA Cushman, 1927 
Rate 218. Tigs. 1-8

Type species: Patellina bradvana Howchin, 
1888 (*1560), p. 544; OD.
Howchinia Cushman. 1927 (*742), p. 42.
Monotaxis Vissarionovu, 1948 (*32951, p. 190 (non 

Monotaxis Bennett, 1830, nec Hula. 1898: ncc Hamp- 
son, 1900): type species: Tetrataxis conica var. gibba 
von MOller, 1879 (*21601, p. 71: OD.

Vissariotaxis Habeeb and Banner. 1979 1*1351), p. 83; 
type species: Monotaxis subconica Brazhnikova and 
Yartseva. 1956(*357|, p. 63 (non Vissariotaxis Mamet, 
1970); OD.
Test free, conical, proloculus followed by 

undivided tubular chamber coiled in a high 
spire around an umbilical region that is filled 
with fibrous microcrystalline calcite, spiral 
suture depressed, bridged by numerous exten
sions of shell matter that separate small pits; 
wall calcareous, dark, microgranular, and may 
have a second thin fibrous radial layer on the 
base of the spire; aperture terminal, simple. 
L. to M. Carboniferous (Visean to Moscovian): 
England; Belgium: USSR; Iran; USA: Alaska; 
Canada.

LASIODISCUS Reichel, 1946
Plate 218, figs. 9-13

Type species: Lasiodiscus granifer Reichel, 
1946; OD.
Lasiodiscus Reichel, 1946 (*2545), p. 525.

Test free, proloculus followed by plani- 
spirally enrolled tubular second chamber, tubu

lar chamberlets around the open umbilicus 
lead into the spirally wound tubular chamber 
through apertures along the spiral suture; wall 
calcareous, finely granular, dark in transmit
ted light, a series of vitreous tubercles of 
hyaline radial fibrous calcite present on the 
surface of the side opposite that with cham
berlets. M. Carboniferous to U. Permian: 
Greece; Cyprus; USSR.

LASIOTROCHUS Reichel. 1946
Plate 218. figs. 14 and 15

Type species: Lasiotrochus latoiensis Reichel, 
1946: OD.
lasiotroc hus Reichel. 19461*25451, p. 531.

Test conical, with proloculus followed by 
tubular spirally wound chamber, tubular 
chamberlets similar to those of Lasiodiscus 
present at the outer extremity of the coiled 
chamber and recurving toward the proloculus, 
the tubercles of the opposite side having 
become distinct hyaline pillars of transparent 
calcite; wall calcareous, microgranular. the 
umbilical pillars vitreous. Permian; Greece; 
USSR: Azerbaydzhan.

MONOTAXINOIDES Brazhnikova 
and Yartseva, 1956 

Plate 218. figs. 16 and 17
Type species: Monotaxinoides transitorius 
Brazhnikova and Yartseva, 1956; OD. 
Monotaxinoides Brazhnikova and Yartseva. 19561*357), 

p. 65.
Spherical proloculus followed by lubular 

or hemicylindrical second chamber that is 
trochospirally coiled in a low cone to nearly 
planispiral, similar to Howchinia but less high 
spired, spiral suture may be slightly depressed; 
wall calcareous, of two layers, a dark micro
granular inner layer and a pseudofibrous outer 
layer that expands into an umbilical filling on 
the concave side of the test; aperture a simple 
opening at the end of the tubular chamber, 
lacking the supplementary apertures found 
in Eolasiodiscus. Carboniferous; USSR; Can
ada; USA.

Superfamily MORAVAMMINACEA 
Pokomy, 1951

Moravamminacea Loeblich and Tappan. 1982 1*1917), 
p. 28. nom. transl. ex subfamily Moravammininae.



Proloculus followed by tubular enrolled or 
rectilinear second chamber; periodic growth 
results in incipient or partial septa. U. Silurian 
(Ludlovian) to L. Carboniferous (Toumaisian).

Family CALIGELLIDAE Reytlinger. 1959
Caligellidae Reytlinger. In Rauzer-Chemousovs and Fur

senko. 19591*25311, p. 175.
Test attached, proloculus followed by 

straight to curved tube with incipient septa 
projecting inward from the wall. U. Silurian 
(Ludlovian) to L. Carboniferous (Tournaisian).

BAITUGANELLA Lipina. 1955
Plate 219. fig. 1

Type species: Baituganella chemyshinensis 
Lipina, 1955; OD.
Bailuganella Lipina. 1955 |*1M3), p. 19.

Test irregular in form, with proloculus 
followed by irregularly tubular chamber that 
appears to coil about the proloculus in the 
early stage, partially subdivided by incipient 
septa that project inward from the wall at 
irregular intervals but do not completely cross 
the chamber lumen; wall calcareous, micro- 
granular, reported to have some included agglu
tinated particles; aperture not seen in the 
sections observed, probably at the end of the 
tubular chamber. L. Carboniferous (Tournai
sian); USSR.

CALIGELLA Antropov. 1950
Plate 219. fig. 2

Type species: Caligella bomvkensis Antropov, 
1950; OD.
Caligella Antropov, 1950 |*5I), p. 28.

Test tiny, elongate, with oval proloculus 
followed by undivided straight to arcuate tube 
of up to 0.09 mm in diameter, incipient septa 
partially dividing the tube but rarely completely 
crossing the inner cavity: wall calcareous, 
microgranular, dark gray in color: aperture at 
the open end of the tube. U. Devonian (Frasnian 
to Fammenian); USSR.

EVLANIA E. V. Bykova, 1952 
Plate 219, figs. 5-8

Type species: Evlania transvena E. V. Bykova. 
1952: OD.

Evlania E. V. Bykova. 1952 (*463), p. 20.
Test may be attached, proloculus followed 

by tubular portion of irregular breadth and 
increasing in diameter that may be enrolled 
for a single whorl, be slightly curved, or nearly 
straight, interior with irregular or incipient 
septa that may be nearly opposite in position 
or offset from side to side; wall appears some
what translucent, light, and vitreous in sec
tion; aperture a slit at the narrowed open end 
of the lube. Devonian (Frasnian); USSR.

GLUBOKOEVELLA Pronina, 1970 
Plate 836. fig. 12

Type species: Paracaligella (Glubokoevella) 
acuta Pronina, 1970; OD.
Paracaligella I Glubokoevella) Pronina, I970(*2478|,p. 113.

Test with oval to somewhat indistinct 
separated proloculus, with later slightly curved, 
irregularly tubular chamber of varied diame
ter: wall calcareous, dark, finely granular, 
perforate, wall thickness varies somewhat 
within slight limits. U. Silurian, (Ludlovian). 
USSR: E. slope of the Urals.

Remarks: Differs from Paracaligella in the 
presence of a weakly isolated proloculus, in 
the porous wall, and in the absence of incipi
ent septa projecting from the inner wall.

PARACALIGELLA Lipina. 1955 
Plate 219. figs. 9-14

Type species: Paracaligella antropovi Lipina. 
1955; OD.
Paracaligella Lipina. 1955 (*1863), p. 26.
Eocaligella Pronina. 1978 (*2480), p. 5 (name not avail

able. ICZN Art. 13 (a) (it. no description). 
Eotikhinella Pronina, in Petrova and Pronina. 19801*2390), 

p. 56; type species: Eotikhinella orhiculata Pronina, 
1980; OD.

lEocaligella Pronina, in Petrova and Pronina. I980(*2390), 
p. 58; type species: Eocaligella isensis Pronina, 1980; 
OD.
Proloculus oval to subspherical, followed 

by somewhat irregular tubular chamber that 
may be irregularly and partially divided by 
incipient septa, commonly alternating first 
from one side and then the other but rarely if 
ever entirely crossing the chamber lumen; 
wall calcareous, dark, and microgranular or 
questionably double layered with thin dark



inner layer and thicker outer gray layer; 
aperture at the open end of the tube. U. Silurian 
(Ludlovian, Pridolian) to L. Carboniferous 
(U. Toumaisian); USSR; USA.

Remarks: The wall of Paracaligella was 
merely stated to be dark and granular, whereas 
Eotikhinella was said to be single layered and 
Eocaligella was said to have a double-layered 
wall. Although they appear very similar in 
general growth pattern, the double wall is not 
evident in the published figures of Eocaligella, 
and the true wall characteristics of all three 
taxa may have been modified in preservation.

PRONINELLA Reytlinger, 1971
Plate 219, tigs. 3 and 4

Type species: Proninella tamarae Reytlinger. 
1971; OD.
Proninella Reytlinger. in Menner and Reytlinger, 1971 

1*2092), p. 36.
Test narrow conical, interior with irregu

lar partial partitions that arch upward; wall 
calcareous, microgranular, appearing light, 
semitransparent, and yellowish in thin sec
tions; aperture terminal, central. M. Devonian 
(Givetian) to U. Devonian (Fammenian); 
USSR; Siberia.

Family MORAVAMMINIDAE 
Pokomy, 1951

Moravamminidae Loeblicb and Tappan. 1%1 (*1902), 
p. 283, nom. transl. ex subfamily Moravammininae. 

Moravammininae Pokomy, 1951 (*2442), p. 7 (subfamily).
Test attached, tubular, and may be enrolled 

about attachment; irregularly septate; wall 
microgranular; aperture terminal. M. Devonian 
(Givetian) to U. Devonian (Frasnian).

KETTNERAMMINA Pokomy, 1951 
Plate 220. fig. 15

Type species: Kettnemmmina givetiana Pokor- 
ny, 1951; OD.
Kettnemmmina Pokomy, 19511*2442), p. 3.

Globular or bulbous proloculus followed 
by nonseptate tubular chamber of up to 0.44 
mm diameter that coils about an attachment, 
then grows erect and bifurcates at irregular 
intervals, the branches extending in any direc
tion from the dominant plane of growth, entire

test having a total length of several mm; wall 
calcareous, homogeneous; aperture at the 
open end of the lube. M. Devonian (Givetian); 
Czechoslovakia.

MORAVAMMINA Pokomy. 1951
Plate 220, figs. 1-4 and 14

Type species: Moruvammina segmentata Po
komy, 1951; OD.
Momvammina Pokomy, 1951 (*2442), p. 7,
Litya E. V. Bykova. 19551*464 |,p. 27: type species: Lilya 

sizmnensu Bykova, 1955; OD.
Test an elongate tube, slightly tapered at 

the base, and may be enrolled about an attach
ment. later uncoiled and erect, interior 
subdivided by thin but distinct septa perpen
dicular to the axis of the tube; wall calcare
ous, microgranular. single layered; aperture 
probably at the open end of the tube. M. 
Devonian (Givetian) to U. Devonian (Frasnian); 
Czechoslovakia; USSR.

SACCORHINA E. V. Bykova. 1955 
Plate 220. figs. 5 and 6

Type species: Saccorhina trivirgulina E. V. 
Bykova. 1955; OD.
Saccorhina E. V. Bykova. 1955 (*464), p. 33.

Test with globular proloculus, later tubu
lar with a tendency to bifurcate, surface with 
regular constrictions resulting from periodic 
growth or possibly sutures reflecting incipi
ent septa within; wall calcareous, microgran
ular. single layered, hyaline in section: aperture 
probably at the open end of the tubes. M. 
Devonian (Givetian) to U. Devonian (Frasnian); 
USSR.

Family PARATIKHINELLIDAE Loeblich 
and Tappan,1984

Panitikhinellidae Loeblich and Tappan. 1984 1*1918), 
p. 19.

Paratikhinellldae Loeblich and Tappan, 1982 1*1917), 
p. 29 (name not available. ICZN. Art. 13 (a) (i). no 
description.
Test free, elongate, interior partially sub

divided by incomplete septa; wall of micro
granular calcite, single layered: aperture ter
minal. M. Devonian (Givetian) to L. Carbon
iferous (Avonianl.

Remarks: The Earlandiidae differ in being



nonseptate, and the Nodosinellidae differ in 
being distinctly septate.

PARATIKHINELLA Reytlinger, 1954
Plate 220. figs. 7-10

Type species: Tikhinella cannula E. V. Bykova. 
1952 (*463), p. 32: OD.
Paratikhinella Reytlinger. 1954 |*2598l, p. 71, 
Earlandinella Cummings. 19551*646). p. 229; type species; 

Nodosinelta evlindrica Brady, 1876(*334), p. 104; OD. 
Test free, elongate, with subspherical pro- 

loculus followed by tapering cylindrical por
tion that is partially subdivided by incom
plete septa formed by internal thickenings of 
the test wall: wall calcareous, microgranular: 
aperture terminal, rounded. U. Devonian 
(Frasnian) to L. Carboniferous (Avonian); 
USSR; England.

SACCAMMINOPSIS Sollas, 1921
Plate 221, figs. 4-9

Type species: Saccammina carteri Brady, 1871 
(*329), p. 177 =  Nodosaria fusulinaformis 
M’Coy. 1849 (*1960), p. 131; OD(M).
Saeeamminopsis Sollas. 1921 (*.1021), p. 19.1. 211. 
Carteria Brady, in C. Moore, 1870 (*2177), p. .172 (non 

Cartena Diesing. 1866. nec Gray. 1867. nee Signoret. 
1874); type not designated.

Baeulella Conil and Dreesen. in Dreescn et al„ 1985 
1*1005), p. 322 (non Baeulella Tendal and Hessler. 
1977); type species: Baeulella gemina Conil and Dree
sen, in Dreesen et at.. 1985; OD.
Test free, uniserial, strongly constricted 

between the globular to ovate chambers and 
commonly breaking apart at the junctures in 
preservation; wall thin, calcareous, micro- 
granular. and radially fibrous but commonly 
silicified or dolomitized in preservation; 
aperture terminal, rounded. U. Devonian 
Fammenian) to Carboniferous; British Isles; 
Belgium.

Remarks: Baeulella was said to differ from 
Saccamminopsis in wall character (Conil and 
Dreesen, in Dreesen et al., 1985). However, 
both were described as commonly silicified 
or dolomitized, and the original structure may 
have been modified in preservation: the per
forate appearance of Baeulella may be due to 
the radially fibrous structure, like that of 
Saccamminopsis carteri.

VASICEKIA Pokomy, 1951
Plate 220, figs. 11-13

Tvpe species: Vasicekia moravica Pokomy. 
1951; OD.
Vasicekia Pokomy'. 1951 (*2442), p. II.

Test a uniserial series of ovoid chambers of 
up to 0.4 mm in length, each with an elongate 
tubular neck up to 1 mm in length that may 
be curved or bent, commonly broken apart in 
preservation, so that an isolated ovate cham
ber may have a tubular neck at each pole; 
wall calcareous, microgranular, translucent, 
homogeneous, single layered; aperture at the 
open end of the tube. M. Devonian (Givetian); 
Czechoslovakia.

Superfamily NODOSINELLACEA 
Rhumbler, 1895

Nodosinellacea Loeblich and Tappan. 19821*1917), p. 29. 
nom. transl. ex family Nodosinellidae.
Test of one or more distinct chambers; 

wall single layered or with microgranular outer 
layer and fibrous inner layer. U. Silurian 
(Ludlovian) to Permian.

Family EARLANDINITIDAE Loeblich 
and Tappan. 1984

Hartandinilidae Loeblich and Tappun, 1984 (*19181, p. 19, 
Test free, elongate, uniserial, straight to 

slightly arcuate; wall a single layer of micro
granular calcite; aperture terminal and cen
tral, single or multiple. U. Devonian (Frasnian) 
to U. Carboniferous (Namurian).

Remarks: Differs from other Nodosinellacea 
in being distinctly chambered and rectilinear, 
with single-layered wall.

DARJELLA Malakhova. 1964
Plate 221. figs. 1-3

Type species: Darjella monilis Malakhova, 
1964; OD.
Darjella Malakhova, 1964 (*1991), p. 110.

Test large, uniserial, and rectilinear to 
slightly arcuate, consisting of a few rapidly 
enlarging globular to ovate chambers that 
enclose the terminal end and neck of the pre
ceding chamber, sutures strongly constricted; 
wall calcareous, granular, with calcite inclu



sions, probably due to recrystallization of the 
wall, and possibly with some agglutinated par
ticles, thick, particularly in the region of the 
neck; aperture terminal, simple, rounded, at 
the end of the prominent neck. L. Carbonif
erous (L. Visean); USSR: Urals.

Remarks: DarjeUa was originally regarded 
as similar to Reophax but appears much closer 
to the similarly Carboniferous Lugtonia. from 
which it differs in the more inflated chambers 
with prominent necks successively overlapped 
by succeeding chambers.

EARLANDINTTA Cummings, 1955
Plate 221, figs. 14-16

Type species: Nodositiellaperelegans Plummer, 
1930 (*2422), p. 14; OD.
Earlandinitu Cummings. 19551*6%), p. 230.

Test free, elongate, uniserial, straight or 
slightly arcuate, with well-defined septa and 
chambers; wall calcareous, mictogranular, sin
gle layered: aperture terminal, rounded. L. 
Carboniferous (Avonian) to U. Carbonifer
ous (Namurian); British Isles; USA: Texas.

LUGTONIA Cummings. 1955
Plate 221. figs. 11-13

Type species: Nodosinella concinna Brady, 
1876 (*334), p. 106; OD.
Lugtonia Cummings. 1955 (*6%|, p. 231.

Test free, with subglobular chambers in a 
rectilinear series, septa domed, reflecting the 
shape of the terminal wall, sutures constricted; 
wall apparently originally calcareous and sin
gle layered but known specimens secondarily 
silicified; aperture terminal, rounded. L. Car
boniferous (Toumaisian) to U. Carboniferous 
(Namurian); British Isles; USA.

TIKHJNELLA E. V. Bykova, 1952 
Plate 221. fig. 10

Type species: Tikhinella measpis E. V. Bykova. 
1952: OD.
Tikhinella E. V. Bykova. 19521*463), p. 29.

Test free, uniserial, and rectilinear or slightly 
arcuate, chambers gradually enlarging, sutures 
horizontal, nearly Bush; wall calcareous, of 
mictogranular calcite, single layered, dark and 
not vitreous in section; aperture rounded.

terminal. U. Devonian (Frasnian); USSR; 
Russian platform: Canada.

Remarks: Previously considered a syno
nym of Nodosinella (Loeblich and Tappan, 
1964, *1910, p. C323), it differs in the simple 
rather than double layered wall and smaller 
and more delicate test.

Family NODOS1NELLIDAE Rhumbler, 1895
Nodosinellidae Rhumbler, 1895 (*2616), p. 85. 
Nodusinellida Copeland. 19561*680), p. 186 lerr. emend. I. 
Nodosincllinac Loeblich and Tappan. 1961 (*19021, p. 285 

(subfamily).
Test free, uniserial: wall double, with 

microgranular outer layer and fibrous or per
forate inner layer; aperture terminal. U. Silurian 
(Ludlovian) to Permian.

BIPARIETATA Zolotova, 1980 
Plate 222. figs. I and 2

Type species: Biparietata ampula Zolotova, 
in Zolotova and Baryshnikov, 1980: OD.
Biparietata Zolotova, in Zolotova and Baryshnikov, 1980 

1*3455), p. 99.
Test small, elongate, uniserial. and recti

linear. chambers few and flasklike, circular in 
section, sutures not apparent externally; wall 
calcareous, of two layers, the inner layer 
microgranular and gray in color, forming the 
margin of the flasklike chambers, the outer 
wall closely appressed to the broader part of 
the chambers but nearly straight, leaving an 
open space external to the chamber neck and 
continuing to the base of the succeeding cham
ber, no surface ornamentation; aperture ter
minal, rounded, at the end of a somewhat 
produced neck. M. Permian (Kungurian); 
USSR: W. Urals.

Remarks: The above description is based 
on the original description and figures. The 
reported wall character is unlike any known 
elsewhere and cannot be verified from the 
published photograph.

EOLAGENA Lipina, 1959 
Plate 222, figs. 15-17

Type species: Eolagena minuta Lipina, 1959; 
OD.
Eolagena Lipina. 1959 (*1864), p. 825.



Test oval, pyriform, or flask shaped; wall 
calcareous, with inner radial layer and outer 
finely granular layer; aperture a simple rounded 
opening. U. Silurian (Ludlovian): USSR: 
Siberia.

Remarks: Although a single chamber, and 
thus resembling the Archaesphaeridae or 
Usloniidae, Eolagena has a distinct aperture 
and a double-layered wall that appears close 
in structure to the Nodosinellidae.

NODOSINELLA Brady. 1876
Plate 222. figs. 18-22

Tvpe species: Nodosinella digitata Brady, 1876; 
SD S. A. Miller, 1889 (*2140), p. 161.
Nodosinella Brady. 1876(*334), p. 102.
Amodosinum Rhumhler. 1913 (*2621 >, p. 442 (err. emend. I.

Test free, robust, uniserial, chambers 
increasing gradually in size, septa slightly 
domed in the center, sutures straight and hor
izontal; wall calcareous, with microgranular 
outer layer and radially fibrous inner layer; 
aperture rounded, terminal. Permian; England.

Superfamily G EINITZINACEA 
Bozorgnia 1973

Geinitzinacea Loeblich and Tappan, 19841*19181, p. 20. 
nom. transl. ex family Oeinitzinidae.
Test uniserial; wall with dark microgranular 

inner layer and radially fibrous outer layer, 
advanced forms with secondary lateral thick
ening. U. Devonian (Frasnian) to U. Permian.

Family GEINITZINIDAE Bozorgnia, 1973
Geinitzinidae Bozorgnia. 1973 (*324), p. 149. 
Lunucamminidac Haynes, 1981 (*1437), p. 137.

Test uniserial, early species rounded in 
section, later ones compressed, ovate to trira- 
diate in section; wall with thicker light-colored 
hyaline radiate layer and thin dark granular 
inner layer; aperture terminal, rounded to 
ovate. U. Devonian (Frasnian) to U. Permian.

EONODOSARIA Lipina, 1950
Plate 222. figs. 3-7

Type species: Eonodosaria evlanensis Lipina, 
1950: OD.
Eonodosaria Lipina. 1950 (*18611, p. 126.

Test free, uniserial and rectilinear; wall 
calcareous, double layered, with an outer light-

colored radial layer and an inner thin dark 
granular layer forming the inner surface of 
the chambers; aperture simple, rounded. U. 
Devonian; USSR; Canada; USA: Nevada.

Remarks: Regarded as a synonym of Nodo- 
saria by E. V. Bykova, Dain, and A. V. Fursenko 
(in Rauzer-Chemousovaand Fursenko, 1959, 
*2531, p. 249), it was transferred to the 
Nodosinellinae because of the two-layered 
wall but regarded as a synonym of Nodosinella 
by Loeblich and Tappan (I9M, *1910, p. C323). 
As Nodosinella has an outer microgranular 
wall layer and an inner fibrous one, whereas 
Eonodosaria has an outer fibrous one, Eono
dosaria is reinstated as distinct.

FRONDILINA E. V. Bykova, 1952
Plate 222. figs. 8-14

Type species: Frondilina devexis E. V. Bykova, 
1952; OD.
Frondilina E. V. Bykova. 19521*463), p. 24.

Test free, uniserial. globular proloculus 
followed by gradually enlarging wide and low 
chambers, triradiate and symmetrical in sec
tion, strongly overlapping previous chambers 
at the outer margins, so that the chambers 
appear equitant in section, sutures incised 
and oblique; wall calcareous, double layered, 
with dark micritic inner layer and pseudo- 
fibrous clear or yellowish outer layer; aperture 
a round opening, axial and terminal in posi
tion. U. Devonian (Frasnian); USSR; USA; 
Alaska.

Remarks: Originally regarded as having an 
elongate ovate section, with bilateral symme
try, numerous sections of Frondilina sororis 
Bykova were described from Alaska (Mamet, 
in Mamet and Plafker. 1982, *2014) that show 
a distinctly triradial section, requiring emen
dation of the description.

HOWCHINELLA Palmieri, 1985
Plate 223. figs. 1-4

Type species: Frondicularia woodwardi How- 
chin, 1895 (*1562), p. 197; OD.
Howchinella Palmieri, in Foster, Palmieri. and Fleming, 

19851*1158), p. 83.
Howchinella Sellier de Civrieux and Dessauvagic. 1965 

1*2867), p. 118 (2 species designated as type species, 
F woodwardi on p. 118, and Geinitzina caseyi Crespin,



1958, on p. 172, hence name unavailable, 1CZN Art. 1.5 
(bl: and unavailable. 1CZN Art. 15 as conditionally pro
posed. p. 118. although definitely proposed on p. 1711.
Test elongate and flattened with longitudi

nal central depression, tapering at the base, 
uniserial equitanl chambers increasing rap
idly in breadth in the early stage, then very 
slowly so that lateral margins are nearly par
allel, sutures chevron shaped, early ones flush, 
later weakly depressed, periphery rounded; 
wall calcareous, with dark thin inner organic 
layer and outer hyaline layer of optically radial 
calcite. secondarily nonlamellar (atelomono- 
lamellar) or partially lamellar (plesiomono- 
lamellar): aperture terminal, radiate, slightly 
produced. L. Permian (Sakmarian); Western 
Australia.

LUNUCAMMJNA Spandel. 1898 
Plate 223. figs. 5-8 and 13-17 

Type species: Geinitzella (Lunucammina)per- 
miana Spandel. 1898; SD Cushman, 1928 
(*747), p. 119.
Geinitzella f Lunucammina) Spandel. 1898 (*3046), p. 8. 
Geinitzella Spandel, 18981*3046), p. 7 (non Geinitzella 

Waagen and Wentzel. 1866); type species: Textularia 
cuneiforms Jones, in King, 1850 (*I68B|, p. 18, non 
Textularia Cuneiforms d’Orbigny, 1826: = Textularia 
jone.ti Brady. 1876 (*334U p. 133: SD Cushman. 1928 
(*747), p. 119.

Geinitzina Spandel. 1901 (*3047), p. 189 morn, subst. 
pro Geinitzella Spandel. 1898); type species: obj.; SD 
Cushman, 1928 (*747), p. 119. 

iMnucammina Chapman. 1902(*534), p. 260 Inom. transl.l. 
Spandelina Cushman and Waters, 1928 (*856), p. 363; 

type species: Spandelina excavata Cushman and Waters. 
1928: OD.

Eogeinitzina Lipina. 1950 (*1861), p. 124; type species: 
Eogeinitzina devonica Lipina. 1950; OD. 

NeogeinitzinaK.V. Miklukho-Muklay, 19541*2134),p .34; 
type species: Neogeininina orientals K. V. Miklukho- 
Maklay. 1954; OD.
Test elongate, narrow to broadly flaring 

and subtriangular in outline, compressed, ovate 
to reniform in section, commonly with a median 
longitudinal depression that in slightly tan
gential longitudinal sections may give the 
appearance of two opposed and not alternat
ing rows of chambers, globular proloculus 
followed by gradually widening, low, uniserial 
and rectilinear chambers, slightly to distinctly 
arched at the midline of the flat sides, sutures 
medially arched, depressed; wall calcareous.

with microgranular inner layer and radially 
striate or fibrous outer layer; surface smooth 
to longitudinally striate; aperture terminal, 
rounded to ovate. U. Devonian to U. Permian 
(Zechstein); Europe: Asia; Australia; North 
America.

SPANDELINOIDES Cushman 
and Waters, 1928 
Plate 223. figs. 9-12

Type species: Spandelina (Spandelinoidesf 
nodosariformis Cushman and Waters, 1928; 
OD.
Spandelina (Spandelinoidex} Cushman and Waters, 1928 

1*856), p. 367.
Test narrow, elongate, up to 1.1 mm in 

length, chambers uniserial and rectilinear, ea r 
lier ones in the microspheric generation chev
ron shaped and slightly compressed, later 
becoming circular in section, with sutures 
nearly horizontal: wall calcareous, microgran
ular, surface smooth; aperture terminal, cir
cular. may be bordered by a lip. U. Carbonif
erous (U. Pennsylvanian)? or probably L. 
Permian; USA: Texas.

Family PACHYPHLOIIDAE Loeblich 
and Tappan, 1984

Pachyphloiidae Loeblich and Tappan, I984(*1918), p. 20.
Test free, uniserial, compressed, with broad 

low chambers recurved laterally; wall micro- 
granular. calcareous, with secondary lamellar 
thickening on both sides of test. L. to U. 
Permian.

Remarks: Differs from the Geinitzinidae 
in the prominent lamellar thickening on each 
side of the test.

MAICHELINA Sosnina, 1977
Plate 224. figs. 1-5

Type species: Maichelina consueta Sosnina, 
1977; OD.
Maichelina Sosnina, 1977 1*3037), p. 21.

Test elongate, latge, up to 2.5 mm in length, 
chambers uniserial and rectilinear, tapered at 
the base, widening gradually in the early stage, 
later with more nearly parallel sides or even 
reduced in breadth, sutures obscure in the 
thick-walled early stage, visible only in the 
thinner-walled later part; wall calcareous, thick.



vitreous, radial, multilayered in the early stage 
resulting in an inflated test, wall thinner and 
without lamination in the later chambers, sur
face smooth; aperture terminal, simple, 
rounded. U. Permian; USSR: S. Primorye.

PACHYPHLOIA Lange. 1925
Plate 224. figs. 6 and 10-17

Type species: Pachyphloia ovata Lange, 1925; 
SD Galloway, 1933 (*1205), p. 172.
Pachyphloia Lange. 1925 I*t788), p. 230. 
Pampermodiscus A. D. Miklukho-Maklay, 19531*2117), 

p. 129; type species; Parapermodiscus gefoensis A. D. 
Miklukho-Maklay. 1953; OD.

Pseudogeinitzina K. V. Miklukho-Maklay. 1954 (*2134), 
p. 35; type species; Pseudogeinitzina magna K. V. 
Miklukho-Maklay. 1954; OD.

Parapachyphioia K. V. Miklukho-Maklay, 1954 (*2134), 
p. 57: type species: Parapachyphioia asymmetrica K. V. 
Miklukho-Maklay. 1954; OD.

Parageinitzina K. V. Miklukho-Maklay, 1954 (*2134), 
p. 61; type species; Parageinitzina depressa K. V. 
Miklukho-Maklay. 1954; OD.
Test elongate, compressed, ovate in out

line, fusiform to sinuate in horizontal section, 
consisting of a rectilinear series of very broad, 
low, strongly overlapping chambers; wall cal
careous. two layered, with very thin dark inner 
layer and thicker hyaline outer layer of radial 
structure, lamellar thickening especially promi
nent at the flattened sides; aperture termi
nal, rounded, bordered by radial grooves. 
Permian; Malay Archipelago: Sumatra; USSR; 
Iran: Turkey.

ROBUSTOPACHYPHLOIA J. X. Lin, 1980 
Plate 224. figs. 7-9

Type species: Robustopachyphloia annectena
J. X. Lin, 1980; OD.
Robustopachyphloia J. X. Lin. 1980 (*18531, p. 42.

Test elongate, uniserial, and rectilinear, 
tapered at the base to a tiny proloculus, 
widening rapidly in the early stage, later with 
sides nearly parallel, chambers relatively broad 
and low, septa arched in the midportion of 
the test, chambers abruptly higher in the later 
stage and septa more flattened and less arched; 
wall calcareous, radially fibrous in structure, 
with a thin, dark granular inner layer, thick 
and strongly laminated in the early stage as in 
Pachyphloia but thinner and nonlamellar in

the later higher chambers; aperture terminal, 
central, rounded. U. Permian (Changxing 
Limestone); China: Guangdong and Hubei 
Provinces.

Superfamily COLANIELLACEA 
Fursenko,1959

Colaniellacea Haynes. 1981 (*1437), p. 137, nom. transl. 
ex subfamily Colaniellinae.
Test uniserial, chambers strongly overlap

ping. internally subdivided by vertical radial 
partitions; wall with outer vitreous layer and 
finely granular inner layer: aperture rounded 
to radiate. U. Devonian to U. Permian.

Family COLANIELLIDAE Fursenko. 1959 
Colaniellldae Loeblich and Ihppan, 1%11*1902), p. 285.

nom. transl. ex subfamily Colaniellinae.
Colaniellinae Fursenko, in Rauzer-Chemousova and 

Fursenko. 1959 1*2531), p. 251 Isubfamilyl.
As in the superfamily.

COLANIELLA Likharev, 1939 
Plate 225, figs. 1-15

Type species: Pyramis parva Colani, 1924 
(*618), p. 181: OD.
Colanielta Likharev. 1939 (*1850), p. 31 loom, subst. pro 

Pyramis Colani. 1924).
Pyramis Colani. 1924 (*618), p. 181 (non Boulten. 1798; 

nec Schumacher, 1817; necOtto. 1921 ;nec Brown, 1827; 
nec Putzeys, 1845; nec Haeckel. 1887); type species: 
obj.:OD(Ml.

Pseudocolaniella K. L. Wang, 19661*3341), p. 215,221; 
type species: Pseudocolaniella xufulingensis K. L Wang. 
1966: OD.

Paracolaniella K. L. Wang. 1966 1*3341), p. 216, 221; 
type species; Paracoluniella leei K. L. Wang, 1966: OD. 
Test free, elongate, subfusiform, numer

ous very low uniserial and rectilinear cham
bers, circular in section and increasing steadily 
in diameter as added, very strongly arched 
centrally and strongly overlapping at the mar
gins, chamber interior subdivided by numer
ous vertical radial platelike partitions that 
extend nearly to the test axis and with similar 
but shorter vertical partitions: wall calcare
ous, finely perforate, with radial or fibrous 
structure, and may have a very thin opaque 
inner layer; aperture terminal, radiate. U. 
Permian; Viet Nam; China; Japan; USSR; 
Greece; Tlirkey.



Remarks: Sellier de Civrieux and Dessau- 
vagie (1965, *2867, p. 141) proposed substi
tuting Colaniella cylindrica K. V. Miklukho- 
Maklay, 1954 as type species for the genus 
because the original description of C. parva 
had been based on random sections. How
ever. once designated in accordance with the 
Code, the type of any taxon cannot be changed 
except by exercise of the plenary powers of 
the International Zoological Commission 
(ICZN An. 61 (a)).

CYLINDROCOLAN1ELLA Loeblich 
and T appan.1985 
Plate 226, figs. I and 2

Type species: Wanganelta ussuriensis Sosnina. 
in Kiparisova et al., 1956 (*1689), p. 15; OD.
Cylindmcolaniella Loeblich and Tappan. 19X5 (•1927), 

p. 218 loom, subst. pro Wanganelta Sosnina, 19561. 
Wanganella Sosnina, in Kiparisova el al.. 1956 (*1689), 

p. 15 (non Laserow, 1954); type species: obj.; OD. 
Cylindmcolaniella Towe, 1985 1*3220), p. 64 (name not 

available, ICZN An. 13 (a) (i). no description).
Test free, uniserial and rectilinear to slightly 

arcuate, resembling Colaniella in structure 
but very narrow, elongate and cylindrical in 
form, numerous (up to 30) shon. cup-shaped 
septa differing from the very strongly overlap
ping ones of Colaniella, interior of all cham
bers except the proloculus subdivided by a few, 
relatively thick vertical radial partitions; aper
ture terminal, radiate. U. Permian; E. USSR.

MULTISEPT1DA E. V. Bykova. 1952
Plate 226. figs. ,V9

Type species: Multiseptida corallina E. V. 
Bykova, 1952; OD.
Multisepiida E. V. Bykova. 1952 1*463), p. 27,

Test elongate, rectilinear, uniserial, proloc
ulus followed by low discoidal overlapping 
chambers that enlarge gradually in diameter 
as added, septa extend inward for about one- 
third the test diameter and leave open an 
increasingly wide area of the central cavity, 
septa secondarily thickened and deflected 
downward at the inner margin, peripheral 
part of chamber lumen subdivided by radial 
partitions that are perpendicular to the outer 
wall and chamber roof, with shorter parti

tions intercalated between the longer ones; 
wall of two layers, an outer thin, radially stri
ate hyaline layer that may not be preserved 
and an inner thick darker layer of fine-grained 
calcite; aperture rounded, terminal, bordered 
by a rim. U. Devonian: USSR: Russian Plat
form: Canada: Alberta; USA: Alaska.

PSEUDOWANGANELLA Sosnina. 1983 
Plate 226. figs. 10-15

Type species: Pseudowanganella tenuitheca 
Sosnina, 1983; OD.
Pseudowanganella Sosnina. 1983 (*3040), p. 41.

Test narrow and elongate, up to 1.0 mm in 
length, slightly flattened and elliptical in sec
tion. uniserial, rectilinear to slighdy arcuate, 
enlarging gradually, chambers numerous, 
arched centrally, and overlapping at the pe
riphery, resembling a series of nested cups, 
interior subdivided by vertical radial parti
tions produced by an infolding of the outer 
wall, and forming narrow vertical channels in 
the wall; sutures obscure externally, septa 
somewhat thickened adjacent to the aperture: 
wall calcareous, thin: aperture terminal, 
rounded, with thickened rim. U. Permian; 
USSR: S. Primorye.

Superfamily PTYCHOCLADIACEA 
Elias, 1950

Ptychodadiacca Loeblich and Tappan. 1984 (*1918). p. 20. 
nom. Iran si. ex family Ptychocladiidae.
Test attached, branching or spreading, 

uniserial; wall microgranular calcareous, 
banded, possibly with transverse tubuli: no 
distinct aperture. U. Devonian (Frasnian) to 
U. Carboniferous (Stephanian).

Family PTYCHOCLADIIDAE Elias, 1950 
Ptychocladiidae Elias. 19501*1099), p. 288. 
Ptychocladiinae Loeblich and Tappan, 1961 (*1902|, p. 285 

(subfamily).
As in the superfamily. U. Devonian (Fras- 

nian) to U. Carboniferous (Stephanian).

PTYCHOCLADIA Ulrich and Bassler, 1904
Plate 227. figs. 2-4

Type species: Ptychocladia agellus Ulrich and 
Bassler, 1904; OD.
Ptychocladia Ulrich and Bassler, 1904 (*3245), p. 289.
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Test attached, with uniserial rows of cham
bers arising from the proloculus and spread
ing in all d irections, rows may branch 
dichotomously or row may give rise to more 
numerous branches, branches may anasto
mose to form a spreading discoid structure, 
chambers numerous, broad and low to sub- 
cylindrical; wall calcareous, microgranular, 
two layered, with thin dark inner layer and 
thicker light-colored outer layer; no distinct 
aperture. U. Pennsylvanian; USA: Illinois, 
Nebraska; Oklahoma.

SHUGURIA Antropov, 1950
Plate 227. fig. I

Type species: Shuguria flabelliformis Antropov, 
1950; OD.
Shuguria  Antropov. 1950 |*SI), p. 30.

Test with proloculus followed by broad, 
low, and nearly cyclic chambers, later with 
radial branches from the periphery; wall thick, 
calcareous, dark; aperture consists of pores 
at the periphery. U. Devonian (Frasnian); 
USSR: Russian Platform.

Remarks: Originally described as having a 
planispiral early stage, then becoming bise
rial and finally multiserial, but this is not 
evident in the original illustrations, which 
appear much closer to the structure of 
Ptychocladia. Has been regarded as an alga 
by Chuvashov, 1968 (*596), p. 17,18,71,74,77.

Superfamily PALAEOTEXTULARIACEA 
Galloway. 1933

Palaeotextulariacea Habeeb. 1979 (*1350), p. 82, nom. 
transl. ex subfamily Palaeotextulariinae.
Test biserial or enrolled biserial or may 

become uniserial; wall microgranular calcar
eous and may have thin adventitious coating; 
aperture single or may be multiple in later 
stages. M. Devonian (Givetian) to Permian.

Family SEM1TEXTULARI1DAE 
Pokorny, 1956

Semitextulariidae Pokorny, 1956 (*2446), p. 284. 
Pseudopalmulidae E. V. Bykova, in Rauzer-Chemousova 

and Fursenko. 19591*2531), p. 264.
Test biserial or may become uniserial; wall

microgranular calcareous, not differentiated 
into more than one layer but may include a 
considerable amount of agglutinated mate
rial; aperture basal to areal, single to multi
ple. Devonian to Pennsylvanian.

Subfamily PSEUDOPALMULINAE 
E. V. Bykova, 1959

Pseudopalmulinae Loeblich and Tappan. 1982 (*1917), 
p. 29, nom. transl. ex family Pseudopalmulidae.
Test biserial, flattened, elongate, narrow 

to palmate; wall microgranular: aperture ter
minal, ovate. M. to U. Devonian.

PARATEXTULARIA Pokorny 1951
Plate 227. figs. 13 and 14

Type species: Textularia'! proboscidea Cush
man and Stainbrook, 1943 (*847), p. 78; OD.
Paratextularia  Pokorny, 1951 (*2442), p. 20,
Cremxia E. V. Bykova. 1952 1*463), p. 50; type species: 

obj.; OD.
Test free, elongate, narrow, chambers bi- 

serially arranged throughout, final chamber 
produced in the apertural region; wall calcar
eous, microgranular; aperture term inal, 
rounded at the end of the terminal prolonga
tion of the final chamber. M. Devonian 
(Givetian) to U. Devonian (Frasnian); USA: 
Iowa; Czechoslovakia; Poland; USSR: Rus
sian Platform.

PETCHORINA Reytlinger, 1962
Plate 227. figs. 5-6

Type species: Petchorina schezhimovemis 
Reytlinger, in VarsanoFeva and Reytlinger, 
1962: OD.
P etchorina  Reytlinger. in VarsanoFeva and ReyUinger. 

1962 (*3255), p. 56.
Test ovate to irregularly subangular, with 

interior partly subdivided by short pseudosepta 
into two or three pseudochambers; wall cal
careous, microgranular, about 36pm  in thick
ness, whether perforate or not is unknown; 
aperture not observed. U. Devonian (Frasnian); 
USSR: Pechora district.

Remarks: Known only from thin sections, 
the characters of this genus are not fully known, 
but it appears to have a biserial chamber 
arrangement.
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PSEUDOPALMULA Cushman 
and Stainbrook. 1943 

Plate 227. figs. 10-12
Type species: Pseudopalmula palmuloides 
Cushman and Stainbrook. 1943: OD.
P seudopalm ula  Cushman and Stainbrook, 1943 1*847), 

p. 78.
Test free, small, palmate, flattened, cham

bers biserially arranged throughout, low and 
wide, extending far back toward the ovate 
proloculus at both margins; wall calcareous, 
finely granular; aperture ovate, subterminal, 
on the apertural face of the final chamber. 
Devonian (Couvinian to Frasnian); USA: Iowa; 
USSR: Russian Platform; Poland.

Remarks: Based on species found in the 
Russian Platform, E. V. Bykova (1952, *463, 
p.42) emended the genus as having internal 
vertical partitions similar to those of Semi- 
texiularia and a multiple aperture. However, 
the type species from the Devonian of Iowa 
does not have internal partitions in the cham
bers and has only a single rounded aperture. 
If Bykova’s specimens are subdivided inter
nally, they may be referrable to Semitextularia 
but are not congeneric with Pseudopalmula.

Subfamily SEMITEXTULARITNAE 
Pokomy, 1956

Semitextulariinae Loeblicb and Tappan. 1984 (*1918), 
p. 20. nom. transl. ex family Semitextulariidae.
Test laterally compressed and palmate; 

chambers broad and low, arched centrally, 
interior with vertical interseptal partitions, 
those of successive chambers not aligned; 
aperture a row of ovate openings on the 
apertural face. M. Devonian (Givetian) to U. 
Devonian (Fammenian).

SEMITEXTULARIA A. K. Miller 
and Carmer, 1933

Plate 227. figs. 7-9
Type species: Semitextularia thomasi Miller 
and Carmer, 1933; OD.
Semitejctularia Miller and Carmer. 19331 *2138), p. 428.

Test free, flattened, palmate, short early 
biserial portion with two to four pairs of broad 
and low biserially arranged chambers, followed

by more numerous very broad, low, and arched 
uniserial chambers that may be laterally pro
duced to result in a serrate test margin; cham
ber interior subdivided by numerous vertical 
interseptal partitions, those of successive cham
bers not in alignment; wall calcareous, micro- 
granular; aperture multiple, a row of pores on 
the outer margin of the final chamber. M. to 
U. Devonian (Givetian to Fammenian); USA: 
Iowa, New York; Canada: Alberta; Czecho
slovakia; Poland; USSR: Russian Platform.

Subfamily KOSKINOBIGENERININAE 
Loeblich and Tappan. 1984 

Koskinobigenerininae Loeblicb and Tappan. 19841*1918),
p. 20.
Test biserial at first, later may tend to 

become rectilinear and uniserial; wall calcar
eous. single layered, microgranular. report
edly agglutinated of calcareous material, but 
the separate grains and ground mass cannot 
be resolved under the microscope; aperture 
basal in the early biserial stage, later becom
ing terminal and cribrate. L. Mississippian 
(Visean) to U. Carboniferous.

KOSKINOBIGENERINA Eickhoff, 1968
Plate 228, figs. 1-4

Type species: Koskinobigenerina breviseptata 
Eickhoff, 1968: OD.
K oskinobigenerina  Eickhoff. 1968 (*1087), p. 168.

Test free, elongate, large, up to 1.7 mm in 
length, tapering at the base, chambers biserially 
arranged in the early stage, later becoming 
uniserial and rectilinear, with test enlarging 
less rapidly; wall single layered, calcareous, 
microgranular. and may have included angu
lar calcareous grains (of foreign particles?); 
aperture in the early stage single and at the 
base of the last chamber, in the later stage 
multiple, with a few rounded openings in the 
terminal face. L. Carboniferous (Visean) to 
U. Carboniferous: France. Germany: USSR: 
Moscow Basin.

KOSKINOTEXTULARIA Eickhoff, 1968 
Plate 228. figs. 5-8

Type species: Koskinotextularia cribriformis 
Eickhoff, 1968: OD.
K oskino iex tu laria  Eickhoff, 1968 1*1087), p. 164.



Test free, large, up to 1.04 mm in length, 
elongate, flaring from the globular proloculus, 
chambers in biserial arrangement through
out; wall calcareous, single layered, micro- 
granular, with agglutinated calcareous grains 
that in the microscope cannot be resolved as 
distinct from the ground mass: aperture sim
ple, single, and basal in the early stage, later 
becoming multiple and crihrate on the termi
nal face. L. Carboniferous (Visean) to U. Car
boniferous; Germany; Belgium; France; USA; 
Oklahoma; Canada.

Family PALAEOTEXTULARIIDAE 
Galloway, 1933

Palaeotextulariidae Wedekind. 19.17(*33551, p. 79. nom.
transl ex subfamily Palaeotcxtulariinae. 

Palacotextulariinae Galloway. 1933 (*1205), p. 221 (sub
family).

Cribrostomatidac Wedekind, 1937 (*3355), p. 79.
Test biserial, later may become uniserial; 

wall calcareous, microgranular, commonly with 
an inner radial fibrous layer and finely granu
lar outer layer that may include small amounts 
of adventitious material; aperture an interio- 
marginal arch in the biserial forms, becoming 
terminal and cribrate in uniserial ones. L. 
Carboniferous (Toumaisian) to Permian.

CLIMACAMMINA Brady, 1873
Plate 228, figs. 9-13

Type species: Textuiaria antiqua Brady, in 
Young and Armstrong, 1871 (*3419), p. 13: 
OD(M).
Climacammina Brady, in Etheridge. 1873 (*1113), p. 94. 
Cribrostomum von MttUcr, 18791 *2180), p. 39; type species: 

Cribrostomum textulariforme von Moller, 1879; SD 
Cushman, 19281*747), p. 120.

Moetterina Eimer and Ftckerl. 1899 (*1088), p. 677 (non 
Moellerina Ulrich, 1886. nec Schellwien. 18981: type 
species; Cribrostomum gmcile von Mdller. 1879 (*2160), 
p. 59; SD Cushman. 1928 (*747), p. 120.
Test free, large, early stage biserial, later 

uniserial, chambers enlarging gradually, broad, 
low. somewhat inflated; wall calcareous, two 
layered, with inner radially fibrous layer and 
outer microgranular layer that may include 
some foreign particles; aperture in the early 
stage at the base of the last chamber, later 
becoming areal, multiple, and cribrate, with 
numerous openings in the adult, that may be

bordered internally by downward projecting 
pillarlike siphons. L. Carboniferous to Perm
ian; cosmopolitan.

CRIBROGENERINA Schubert. 1908
Plate 229, Tig. 4

Type species: Bigenerina sumatrana Volz, 1904 
(*3321), p. 96 (err. cit. as B. sumatremis Volz, 
1904, p. 107, 108, 110); OD(M).
Cribrogenerina Schubert. 19081*28161, p. 245.

Test free, elongate, with short early bise
rial portion of one or two pair of chambers, at 
least in the microspheric generation, later 
uniserial, with numerous broad and low cham
bers; wall calcareous, with inner fibrous layer 
and microgranular and possibly partially agglu
tinated outer layer; aperture a lunate slit in 
the biserial stage, multiple and cribrate in the 
uniserial chambers, consisting of numerous 
rounded pores. Permian; Sumatra; USSR; USA.

DECKERELLA Cushman and Waters, 1928 
Plate 229, figs. 1-3

Type species: Deckerella clavata Cushman 
and Waters. 1928: OD.
Deckerella Cushman and Waters. 1928 (*855), p. 128.

Test free, elongate, globular proloculus 
followed by tapering early stage, with slightly 
inflated, biserially arranged chambers, later 
uniserial and rectilinear, circular in section; 
wall thick, microgranular, dark in transmitted 
light, with incomplete inner fibrous layer lin
ing the lateral walls and may have an irregular 
agglutinated external coating; aperture a low 
interiomarginal lunate slit in the early stage, 
later areal, terminal, and symmetrical, with 
two parallel oval to slitlike openings separated 
by a narrow partition. L. Carboniferous 
(Visean) to U. Carboniferous (Pennsylvanian); 
USA; USSR; Britain.

DECKERELLINA Reytlinger. 1950 
Plate 229. figs. 5-7

Type species: Deckereilina istiensis Reytlinger, 
1950: OD.
Deckereilina Reytlinger. 1950 (*2597), p. 57.

Test biserial throughout, ovoid in section, _ 
sutures slightly depressed and horizontal; wall 
calcareous,microgranular, with poorly deveP



oped radial layer and may have patchy exter
nal agglutinated coating: aperture in the early 
stage a low interiomarginal opening but adult 
aperture of two parallel slits, one interiomar
ginal and the other a curved areal slit a short 
distance above the base of the chamber face. 
L. Carboniferous (Visean) to M. Carbonifer
ous; USSR; Britain.

PALAEOBIGENERINA Galloway, 1933 
Plate 229. figs. 14-16

Tvpe species: Bigenerina geyeri Schellwien. 
18981*27511, p. 271; OD.
Pataeobigenerina Galloway, 1933 (*1205), p. 223.

Test biserial in the early stage, later uniseriaJ. 
with broad low chambers, circular in section: 
wall calcareous, of two layers, a main micro- 
granular layer and an incomplete inner fibrous 
layer forming a chamber lining, and may have 
a thin, incomplete external agglutinated coat
ing; aperture interiomarginal, a low arched 
slit in the biseriaJ stage but a single, terminal, 
rounded opening in the uniserial stage. L  Car
boniferous (Visean) to Permian: cosmopolitan.

PALAEOTEXTULARIA Schubert, 1921
Plate 229. figs. 8-13

Type species: Palaeotextularia schellwieni Gal
loway and Ryniker, 1930 (*1208), p. 20 (syn.: 
Textularia lextulariformis (von Moller) Schell
wien, 1898 (*2751), p. 268, non Cribrosiomum 
textulariforme von Mdller, 1879); SD Galloway 
and Ryniker, 1930 (*1208), p. 20.
Palaenlextularia Schubert. 1921 (*2823), p. 183,183.

Tfest biserial, elongate, rounded to ovate in 
section, chambers gradually enlarging as added; 
wall calcareous, with thick dark granular layer, 
and clear to yellowish fibrous inner layer, 
rarely may have a thin irapersistent aggluti
nated outer coating; aperture a single low 
slitlike opening at the base of the final cham
ber. L. Carboniferous (Toumaisian) to L. Per
mian; cosmopolitan.

Family B1SERIAMMINIDAE 
Chernysheva. 1941

Biseriamminidae Chernysheva, 1941 1*582), p. 70. 
Dagmuritidae Bozorgnia, 1973 (*324), p. 144.

Tesrbiserial, with planispirally enrolled

plane of biseriality or may uncoil in later 
stage: wall calcareous, microgranular. may 
have more than one layer; aperture at inner 
border of apertural face. L. Carboniferous 
(Toumaisian) to U. Permian (Djulfian).

Subfamily BISERIAMMININAE 
Chernysheva, 1941

Biseriammininae Zaninelti and Altiner. 1981 (*3430), 
p. 42, nom. transl. ex family Biseriamminidae. 

Globivalvulinae Reytlinger. 1950 1*25971, p. 75 (nom. 
imperf.).

Globivalvulminae PokornV, 1958 (*2447), p. 200 Inom. 
correct.),
Closely enrolled biserial tests with globu

lar chambers or may have tendency to uncoil. 
L. Carboniferous (Toumaisian) to U. Permian 
(Djulfian).

BISERIAMMINA Chernysheva, 1941 
Plate 219. figs. 25-27

Type species: Biseriammina uralica Cherny
sheva, 1941: OD.
Biseriammina Chernysheva. 1941 (*582), p. 69.

Test free, chambers biserially arranged, 
with planispirally enrolled axis of biseriality, 
so that the few subglobular chambers alter
nate from side to side as added; wall calcare
ous, m icrogranular; apertu re  a narrow 
interiomarginal slit against the previous cham
ber, in a nearly equatorial position and a 
short distance above the contact of the cham
ber with those of the preceding whorl. L. 
Carboniferous (Toumaisian); USSR: Ural 
Mountains; Bashkirian ASSR.

BISERIELLA Mamet, 1974 
Plate 229. figs. 17-20

Type species: Globivalvulina parva Cherny
sheva, 1948 (*584), p. 249; OD.
Biseriella Mamet, in Armstrong and Mamet, 1974 (*70),

p. 660.
Test free, subglobular. chambers enlarging 

rapidly as added, arrangement biserial and 
close coiled in the early stage, later with open 
helicoid spire, valvular projections poorly 
developed; wall calcareous, microgranular, 
may have a thin and poorly developed radial 
layer; aperture simple, at the base of the 
apertural face, opening into a curved aper-



tural depression. U. Carboniferous (L. Namur- 
ian to M. Moscovian); Europe; Asia; Africa; 
North America.

GLOBISPIROPLECTAMMINA
Vachard, 1977

Plate 224, Figs. 21-24
Type species: Globispiropleetammim mameti 
Vachard, 1977; OD.
Gtolmpimpleclammina Vachard. 1977 |*3249), p. 157.

Test free, elongate, early stage biserial and 
enrolled as in Globivalvulina. later uncoiling, 
biserial, and rectilinear; wall calcareous, 
microgranular, and may include small agglu
tinated calcareous grains; aperture in the early 
stage as in Globivalvulina, becoming simple 
and terminal in the rectilinear later stage. L. 
Carboniferous (Visean); France.

GLOBIVALVULINA Schubert. 1921
Hate 230. figs. 11-14

Type species: Valvulina bulloides Brady, 1876 
(*334), p. 89: OD.
Globivalvulina Schubert. 1921 (*2823), p. 153.

Test free, subglobular to flattened perpen
dicular to the broad apertural face, chambers 
biserially arranged, with axis of biseriality 
enrolled in a planispiral to slightly trochoid 
manner; wall calcareous, microgranular, may 
have an inner fibrous or radial layer that is 
best developed along the septa; aperture 
interiomarginal. against the preceding cham
ber. and partially covered by a valvular pro
jection near the center of the edge of the 
apertural face that overlaps the preceding 
aperture. M. Carboniferous to U. Permian (U. 
Djulfian); cosmopolitan.

LIPINELLA Malakhova, 1975
Plate 230. figs. 1-5

Type species: Lipinella notata Malakhova. 
1975; OD.
Lipinella Malakhuva. 1975 (*1995), p. 76.
Urtasella Malakhova. 1979 (*1997), p. 135(nom.superfl.): 

type species: obj.: OD.
Test free, large globular proloculus followed 

by biserially arranged chambers, with plane 
of biseriality enrolled in a few whorls, possi
bly with a few intracameral partial partitions

but available sections not clear: wall calcare
ous, thick, microgranular, with rare inclusions 
of large calcite grains, and a dark outer layer 
recognizable on some septa: aperture proba
bly basal. L. Carboniferous (L. Visean): USSR: 
S. Urals.

Remarks: Malakhova proposed Urtasella 
as a replacement for Lipinella Malakhova, 
1975 as a supposed “homonym of Lipinella 
Cummings, 1961." However, Cummings (1961, 
*698, p. 109, 122, 123) used the name Lipin- 
inella, rather than Lipinella, and as Cummings's 
name was published without description, illus
tration, or designation of type, it is not an 
available name (ICZN Art. 13 (a) (i)). Thus 
Urtasella is a superfluous junior synonym of 
Lipinella Malakhova, 1975.

PARAGLOBIVALVULINA Reytlinger, 1965
Plate 230, figs. 7-10

Type species: Paraglobivalvulina mira Reyt
linger, 1965; OD.
Paraglobivalvulina Reytlinger. 19651*2607), p. 63. 
Seploglobivalvulina J. X. Lin, 1978 (*18521, p. 27; type 

species: Seploglobivalvulina guangxiensis J. X. Lin, 
1978; OD.
Test large, up to 2.8 mm in diameter, inflated, 

nearly spherical, chambers biserially arranged, 
plane of biseriality planispirally to slightly 
trochospirally enrolled, later chambers strongly 
enveloping with a tendency to become invo
lute, interior with small chamberlets produced 
by short interseptal partitions; wall calcare
ous, microgranular, single layered; aperture 
simple, interiomarginal, extending much of 
the width of the test, accompanied within the 
chamber by a strongly recurved apertural 
tongue that appears hooklike in section and 
forms a small apertural chamberlel. U. Permian 
(Djulfian); USSR: Transcaucasus; Turkey; Iran; 
India; Thailand; China: Guangxi.

PARAGLOBIVALVULINOIDES Zaninetti 
and Jenny-Deshusses, 1985 

Plate 829, figs. 11 and 12
Type species: Paraglobivalvulina? septulifera 
Zaninetti and Altiner, 1981 (*3430), p. 40; OD.
Paraglohivahutinoides Zaninetti and Jenny-Deshusses, 

19851*3439), p. 344.
Test globular, chambers biserially arranged
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and plane of biseriality enrolled, chambers 
strongly enveloping, involute, internal whorls 
connected by septula to the terminal cham
bers; wall calcareous, microgranular, a single 
layer; one rim of the aperture with a well- 
developed tongue that bends inward and forms 
an oral chamberiet, U. Permian (Dorashamian, 
=  U. Ojulfian); central Elbourz, Iran.

Subfamily DAGMARITINAE 
Bozorgnia, 1973

Dagmaritinae Zaninetti and Altiner. 1981 (*3430), p. 42. 
nom. transl. ex family Dagmaritidae.
Test biserial, may be slightly arcuate, cham

bers angular or laterally produced and spi- 
nose. U. Permian (Djulfian).

DAGMARITA Reytlinger, 1965 
Plate 231. figs. 1-5

Type species: Dagmarita chanakchiensis Reyt
linger, 1965; OD.
Dagmarita Reytlinger. 1965 (*2607), p. 62.

Test free, biserial, possibly with short 
enrolled biserial earliest stage, flattened to 
cuneate in section, with thornlike projections 
at the outer margins of the angular cham
bers: wall calcareous, thin, but thickening at 
the chamber junctions, microgranular and 
dark in thin section, septa commonly with a 
transparent light median or outer layer; adja
cent chambers overlapping and bending sharply 
at the margin of the simple aperture to appear 
hooklike in section, possibly forming an 
apertural chamberiet as in Globivalvulina. U. 
Permian: USSR: Transcaucasus; India: Iran: 
Tlirkey; China.

Remarks: The median light layer of the 
wall described and illustrated by Reytlinger 
was interpreted by Hao and Lin (1982, *1416, 
p. 27,31) as a supplementary chamber devel
oped along the septa, leading from a pore at 
the exterior to open into the chamber cavity.

PARADAGMARITA Lys. 1978 
PLaie 230, fig. 6

Type species: Paradagmarita monodi Lys, 1978; 
OD.
Paradagmarita Lys. in Lys and Marcoux, 1978 (*1955), 

p. 1419.

Test free, small, up to 0.75 mm in length, 
chambers inflated, biserially arranged, early 
stage enrolled, completely involute, later bise- 
rial stage uncoiling; wall thick, calcareous, 
finely microgranular, with an outer thin dark 
layer, a median translucent layer, and an inner 
dark layer; aperture at the base of the final 
chamber face. U. Permian (Djulfian): Tur
key; Iran: Oman: '/Afghanistan.

Subfamily LOUISETTITINAE Loeblicn 
and Tappan,1984

Louisctlitinae Loeblich and Tappan, 1984 (*1918), p. 21.
Test biserial or may be slightly arcuate, 

chambers with a secondary partition that arises 
perpendicular to the septum below and pro
duces a small chamberiet near the test periph
ery. U. Permian (U. Djulfian).

Remarks: Differs from the Biseriammininae 
in the uncoiled test and angular chambers 
and differs from it and the Dagmaritinae in 
the presence of secondary partitions in the 
outer part of the chambers.

LOUISETTITA Altiner 
and Bronnimann, 1980

Plate 231. figs. 6 and 7
Type species: Louisettiia elegantissima Altiner 
and Brdnnimann, 1980; OD.
l.ouisetlila Altiner and Brdnnimann. 19801*29), p. 39.

Test free, spherical proloculus followed by 
biserially arranged chambers that in the early 
stage are enrolled and probably trochospiral, 
interior of chambers subdivided by nearly 
vertical partitions perpendicular to the septa 
and to the flat faces of the test that isolate 
small chamberlels at the peripheral margin 
of the chambers, chamber angles with thick
ened wall to produce spinelike margins as in 
Dagmarita: wall with a dark microgranular 
outer layer, a hyaline translucent median layer, 
and a thicker dark microgranular inner layer: 
aperture at the base of the final chamber. U. 
Permian (U. Djulfian): Turkey.

Superfamily TOURNAYELLACEA 
Dain, 1953

Toumayellacea Loeblich and Tappan, 19841*19181, p. 21. 
nom. co it. pro superfamily Toumayellidea.
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Toumayellidea Dain, in Rauzer-Chernousova and Fur
senko. 1959 1*2531), p. 183, nom. iransl. e* family 
Toumayellidae.
Proloculus followed by planispiral to 

streptospiral enrolled tubular second cham
ber, may uncoil in later stage; periodic growth 
or slight internal protuberances from the wall 
may result in incipient septa; wall of micro- 
granular calcite, may have agglutinated inclu
sions; aperture single or cribrate. U. Devonian 
(Frasnian) to U. Carboniferous (Namurian).

Family TOURNAYELLIDAE Dain, 1953
Toumayellidae Dain. in Dain and Grozdilova, 19531*881),

p. 16.
Forschiidae Grozdilova and Lebedeva. 19541*1321), p. 36.

As in the superfamily. U. Devonian (Fras
nian) to U. Carboniferous (Namurian).

Subfamily TOURNAYELLINAE Dain, 1953
Toumayellinae Dain, in Dain and Grozdilova. 19531*8811,

p. 20.
Test planispirally coiled; wall dark, opaque, 

and microgranular. or may have an inner trans
lucent layer or translucent secondary depos
its at the sutures; aperture simple, single, 
basal or terminal. U. Devonian (Frasnian) to 
L. Carboniferous (Visean).

CARBONELLA Dain, 1953
Plate 231, figs. 8-10

Type species: Carbonella spectabilis Dain. 
1953; OD.
Carbonella Dain. in Dain and Grozdilova, 1953 1*881), 

p. 36.
Leckangia J. X. Lin, 1981 1*1854), p. 2 (erT. cit. pro 

Carbonella. fide pers. comm. J. X. Lin. June 10,1983). 
Tfest planispirally enrolled throughout, early 

whorls undivided, septation and basal sec
ondary deposits more or less well developed 
in final whorl; wall calcareous, microgranu
lar, undifferentiated; aperture simple, a low 
slit at the base of the apertual face. L. Car
boniferous (U. Tournaisian to L. Visean); 
USSR; China; USA: Alaska, Idaho, Mon
tana. Wyoming.

COSTAYELLA Conil and Lys, 1977
Plate 231, fig. 16

Type species: ToumaveUa costata Lipina, 1955 
(*1863), p. 36; OD. '

ToumaveUatCouavellalConH and Lys, 1977(*667),p. 17.
Test with tubular enrolled test, streptospiral 

in the early stage, later planispiral. later part 
with indentations of the wall to form pseudo
chambers, basal supplementary deposits form
ing nodosities or projections opposite the con
striction; wall calcareous, microgranular, thin, 
dark, and undifferentiated; aperture basal, 
simple. L. Carboniferous (Tournaisian to 
Visean); USSR: Urals. Russian platform.

EOTOURNAYELLA Lipina 
and Pronina, 1964 
Plale 231, figs. 11-15

Type species: Toumayella (Eotoumayella) jubra 
Lipina and Pronina. 1964: OD.
Tournavella (Eotoumayella ) Lipina and Pronina. 1964 

1*1870), p. 125.
Eotoumayella Conil and Lys. 1977 1*667), p. 17 (nom. 

iransl.).
Test a simple coiled tube throughout, with 

slight growth constrictions but little indica
tion of pseudochambers, early stage strepto
spiral or irregular, later planispiral and evo- 
lute for most of the growth: wall calcareous, 
microgranular, with little or no differentia
tion and no secondary deposits; aperture sim
ple, at the open end of the tube. U. Devonian 
(Frasnian); USSR: Urals.

POHLIA Conil and Lys, 1977
Plale 232. figs. 1-5

Type species: Septatoumayella henbesti Skipp, 
in Skipp et al.. 1966 (*3001), p. 25; OD.
Septatoumayella fPobliaj Conil and Lys, 1977 (*667), p. 18.

Test discoid, biconcave, consisting of a 
planispirally enrolled tube that resembles 
Septatoumayella but has distinct septa in the 
final one or two whorls, basal supplementary 
deposits in the form of nodosities or trans
verse ridges: aperture at the slightly contracted 
end of the tube, low and simple. L. Carbonif
erous (Visean); USA; USSR.

RECTOSEPTATOURNAYELLA
Brazhnikova and Rostovceva, 1963

Plate 231, figs. 19 and 20
Type species: Rectoseptatoumqyella stylaensis 
Brazhnikova and Rostovceva, in Poyarkov, 
1963; OD.



Septatoumayella ( Recioseplaloumayella) Brazhnikova 
and Rostovceva. in Poyarkov. 19631*2464k p. 226. 

Rectoseptatoumayella Conil and Lys, 1977 (*667), p. Ill 
(nom. transl.t
Early stage of the test as in Septatoumayella. 

with undivided planispiral coil followed by 
pseudochambers and finally with septa and 
distinct chambers, final stage uncoiled and 
rectilinear; wall calcareous, microgranular, 
undifferentiated; aperture terminal, simple 
in the early stage, cribrate in the adult. L. 
Carboniferous (Toumaisian): USSR; USA.

Remarks: Although described as a subge
nus, Rectoseptatoumayella was used in the 
generic sense in the original description of 
the type species. Conil and Lys (1977) for
mally elevated it to generic status.

SEPTATOURNAYELLA Lipina, 1955
Plate 231. figs. 17. 18. and 21-23 

Type species: Toumayella segmentata Dain, 
in Dain and Grozdilova. 1953 1*881), p. 34; 
OD.
Septatoumayella Lipina. 19551*1863), p. 36. 
Septatoumayella lEoseptatoumayella) Lipina, in Poyarkov, 

1963 (*2464), p. 225: type species: Septatoumayella 
ruuseme Lipina, 1955 (*1863), p. 40; OD.
Test consisting of a planispirally enrolled 

tube, early stage with pseudochambers result
ing from slight constrictions of the wall, later 
stage with septa forming distinct chambers; 
wall calcareous, simple, m icrogranular; 
aperture simple, basal. U. Devonian (Fam- 
menian) to L  Carboniferous (Visean); Europe; 
Asia; North America.

TOURNAYELLA Dain. 1953
Plate 232. figs. 6. 7, and 10-14 

Type species: Toumayella discoideaDain, 1953; 
OD.
Toumayella Dain, in Dain and Grozdilova, 1953 (*881), 

p. 30.
Cepekia VaSiiek and RuiiJka, 1957(*3258),p. 342: type 

species: VaSi5ekandRui£ka. 1957: OD.
Test enrolled, with clearly developed 

pseudochambers but lacking definite septa 
and chambers and without supplementary 
deposits such as mounds or projections; wall 
calcareous, microgranular, simple, aperture 
simple and basaL L  Carboniferous (Toumaisian 
to Visean); USSR; Urals, Russian platform; 
Czechoslovakia; USA.

Subfamily FORSCHIINAE Dain. 1953
Forschiinae Dain. in Dam and Grozdilova. 1953 (*88l|, 

p. 20. 38.
Test planispirally enrolled: wall clearly dif

ferentiated with thick outer coarse layer that 
may include some agglutinated particles and 
a thin dark microgranular inner layer: aperture 
at the open end of the tube, a rounded areal 
opening or cribrate. L. Carboniferous (Tour- 
naisian to Visean).

CONILITES Vdovenko, 1970
Plate 232. figs. 8 and 9

Type species: Ammobaculites'l dinantii Conil 
and Lys, 1964 (*661), p. 67; OD.
Conilites Vdovenko. 1970 (*32791, p. 74.

Test with enrolled, planispiral, undivided 
early whorls, later whorls with incipient septa 
resulting in pseudochambers, the Iasi whorl 
of the enrolled portion with distinct septa 
and chambers and followed by a few uncoiled 
and rectilinear chambers: wall calcareous, 
microgranular, differentiated as a thick outer 
layer and a thin microgranular inner layer: 
aperture simple and basal in the enrolled por
tion, becoming terminal in the uniserial stage, 
and finally multiple and cribrate. U. Carbon
iferous (U. Toumaisian and L. Visean); 
Belgium; USSR: Donets Basin, Urals.

Remarks: The original description of A m 
mobaculites'l dinantii figured two specimens, 
pi. 8, fig. 153 and pi. 9, fig. 154, citing both as 
the holotype. Vdovenko (1970, *3279) indicated 
pi. 8, fig. 153 as holotype (recte “lectotype").

EOFORSCHIA Mamet, 1970 
Piute 233. figs. 3 and 4

Type species: Toumayella moelteii Malakhova, 
in Dain and Grozdilova. 1953 (*881), p. 33; OD.
Eoforschia Mamet, in Mamet et al.. 1970 (*2013), p. 21. 
Eoforschia Mamet, in Mamet and Skipp. 1970 (*2015), 

p. 1135 tnom. nud.l
les t enrolled, proloculus followed by plani

spirally coiled tubular chamber with pseudo
septa resulting from periodic growth but lacking 
complete septa; wall two layered, outer layer 
extremely thin and microgranular and well- 
developed inner layer with agglutinated inclu
sions; aperture simple, slitlike, basal. L. 
Carboniferous (U. Toumaisian to Visean);



USSR; Europe; N. Africa; Asia; Canada: 
Alberta; USA: Alaska, Nevada.

FORSCHIA Mikhaylov, 1935
Plate 233. Ggs, 3-7

Type species: Spiritlina subangulata von M oiler, 
1879 (*2160), p. 27,130 (also as S. angulata on 
p. 27); OD.
Forschia Mikhaylov, 19351*21131, p. 41: see also Mikhaylov, 

19391*2114), p. 50.59.
Test discoidal, proloculus followed by 

evolutely coiled and undivided tubular cham
ber. with pseudochambers in the later part 
but without true septa; wall two layered: 
aperture cribrate. L. Carboniferous (Visean); 
USSR: USA.

FORSCHIELLA Mikhaylov, 1935 
Plate 233. fig. ft

Tvpe species: Forschiella prisca Mikhaylov, 
1935; OD.
Forschiella Mikhaylov. 1935 (*2U3|, p. 41.

Early stage as in Forschia with later stage 
uncoiled and rectilinear, pseudochambers pres
ent but without true septa in the coiled stage; 
aperture terminal and cribrate in the uncoiled 
stage. L. Carboniferous (Visean); USSR; 
Belgium; Netherlands; Iran.

SEPTAFORSCHIA Conil and Lys, 1977 
Plate 233, figs. I and 2

Type species: Tournayella questita Malakhova, 
in Dain and Grozdilova. 1953 (*881), p. 35; 
OD.
Seplaforschia Conil and Lys, 1977 (*667), p. 19.

Test large, up to 1.1 mm in diameter, dis- 
coidal and biconcave, enrolled throughout, 
early whorls undivided, later with pseudo- 
chambers. and final whorl with true septa and 
chambers: wall two layered, outer layer thick, 
irregularly granular, and containing some agglu
tinated particles, inner layer thin, dark, and 
microgranular: aperture basal, simple. L. Car
boniferous (Toumaisian); USSR; W. Europe.

VISEINA Conil and Lys. 1977 
Plate 133, fig. 9

Type species: Septatournayella'l conspecta 
Conil and Lys. 1967 (*664), p. B400; OD.
Vi.seina Conil and Lys. 1977 |*667|. p. 20.

Test large, up to 1.15 mm in diameter, 
enrolled throughout, early whorls undivided, 
later with pseudochambers, and final whorl 
with true septa and somewhat inflated cham
bers; wall calcareous, thin in the early whorls, 
becoming much thicker in the final whorl, of 
two layers, the outer one with occasional agglu
tinated calcite grains; aperture basal and sim
ple in the early stage, then areal and finally 
cribrate in the adult. L. Carboniferous (Visean); 
Belgium; USSR.

Subfamily SEPTABRUNSIIN1NAE 
Conil and Lys, 1977

Septabrunsiininae Conil and Lys. 1977 (*667), p. 20.
Test planispiral to streptospiral, later may 

be uncoiled; wall little differentiated to undif
ferentiated, microgranular to granular, ad
vanced and uncoiled species may have some 
agglutinated materia], and secondary chom- 
atalike deposits may occur; aperture simple 
and basal to cribrate. U. Devonian (Fammen- 
ian) to L. Carboniferous (Visean).

AVESNELLA Conil and Lys, 1970 
Plate 233. figs. 10-13

Tvpe species: Avesnella streeli Conil and Lys. 
1970: OD.
Avesnella Conil and Lys. 19701*666), p. 253.

Test enrolled, may be irregular and non- 
septate in the early stage, later planispiral 
with septa between distinct and inflated cham
bers, sutures depressed; wall calcareous, 
undifferentiated, microgranular to finely gran
ular; aperture areal, in the later stage cribrate. 
U. Devonian (U. Fammenian): W. Europe.

BAELENIA Conil and Lys, 1977
Plate 234. figs. 1-3

Type species: Septaglomospimnella'! gosseleti 
Conil, in Bouckaert, Conil, and Thorez. 1967 
(*316), p. 169; OD.
Baelenia Conil. in Conil and Lys. 19771*667), p. 23.

Test enrolled, about 0.4 mm in diameter, 
discoidal. thick, with sides slightly excavated, 
early stage streptospiral and undivided, later 
planispiral with pseudocham bers, well- 
developed septa and chambers only in ihe 
later part, prominent supplementary basal 
deposits on the chamber floor and angles:



wall calcareous, microgranular to granular, 
undifferentiated: aperture basal, simple. U. 
Devonian (Fammenian): Belgium; ?USSR.

GLOMOSPIRANELLA Lipina. 1951 
Plate 234. figs. 4-10

Type species: Glomospimnella asiatica Lipina. 
1951; OD.
Glomospimnella Lipina, 1951 (*18621, p. 110.
Brvnsiina Lipina, in Dain and Grozdilova, 1953 1*881), 

p. 27: type species: Brvnsiina umlica Lipina. 1953: OD. 
SeptaglomospimneUa (NeoseptaglamospimneilaI Lipina, 

in Poyarkov, 19631*2464), p. 226: see also Lipina. 1965 
(*1866), p. 68; type species: SeptaglomospimneUa dai- 
nae Lipina. 1955 (*1863), p. 47; OD.
Test streplospirally enrolled in early stage, 

later becoming planispiral, without distinct 
septation but with slight constrictions resulting 
in pseudochambers; wall calcareous, micro- 
granular. undifferentiated; aperture simple, 
at the slightly constricted open end of the 
tubular chamber. U. Devonian to L. Carbon
iferous (Toumaisian. Visean); USSR; France; 
Belgium; Germany; USA.

GLOMOSPIROIDES Reytlinger, 1950
Plate 234. figs. 11-15

Type species: Glomospiroidesfursenkoi Reyt
linger. 1950 (nom. corn Voloshinova. Dain. 
and Reytlinger, in Rauzer-Chemousova and 
Fursenko, 1959 (*2531), p. 184, pro G.fursenki 
Reytlinger, 1950, nom. imperf.); OD. 
Glomospiroides Reytlinger. 1950 (*2597), p. 28. 
Glomospirella Reytlinger. 1950 (*2597), p. 27 Inon Glo- 

mospirelta Plummer, 1945): type species: Glomospirella 
borealis Reytlinger. 1950: OD.

Septabrunsiina (Rectoseptabrunsiina) Lipina. 1965 (*1866), 
p. 57; type species: Septabrunsiina (Rectnseptahrunsi- 
inal postchusovensis Lipina. 1965; OD.
Early stage streptospirally enrolled, later 

nearly planispiral, and final stage uncoiling, 
early stage undivided, later with pseudosepta 
that are thin and somewhat irregular in distri
bution ; wall calcareous, m icrogranular, 
undifferentiated; aperture simple and termi
nal. M. to U. Carboniferous; USSR.

LAXOSEPTABRUNSIINA Vachard. 1977 
Plate 234. figs. 19-22

Type species: Laxoseptabrunsiina valuzierensis 
Vachard, 1977; OD.
Laxoseptabrunsiina Vachard, 1977 (*3249), p. 138.

Test free, enrolled, about 0.5 mm in diame
ter. with spire increasing rapidly in height, 
early stage streptospiral and undivided, later 
becoming planispiral with true septa and cham
bers; wall calcareous, microgranular, a single 
dark undifferentiated layer, no supplemen
tary deposits present; aperture terminal, a 
basal slit. L. Carboniferous (Visean); France.

RECTOAVESNELLA Conil and Lys. 1977
Plate 234. figs. 16-18

Type species: Avesnella mourloni Conil and 
Lys, 1970 (*666), p. 256: OD.
Rectoavesnella Conil and Lys, 19771*667), p. 24.

Early stage irregularly enrolled, probably 
streptospiral, later planispiral, with well- 
developed septa and chambers, final cham
bers uncoiling and rectilinear; wall calcareous, 
microgranular to granular, single layered or 
with a slight tendency toward differentiation; 
aperture areal, at least in the final whorl and 
terminal in the uncoiled portion. U. Devonian 
(Fammenian); France.

RECTOSEPTAGLOMOSPIRANELLA
Reytlinger, 1961 

Plate 235. figs. 1 and 2
Type species: SeptaglomospimneUa (Recto- 
SeptaglomospimneUa) asiatica Reytlinger, 1961; 
OD.
SeptaglomospimneUa IRectoseptaglomospimnella) Reyt

linger. 1961 (*26031, p. 62.
Rectoseptaglomospimnella Locblicb and Tappan. 1964 

(*1910), p. C350 (nom. transl.).
Test elongate, up to 0.95 mm in length, 

early stage somewhat irregularly coiled and 
without distinct septa, later uncoiled with 
well-developed septa; wall calcareous, micro
granular to irregularly granular with some 
included large calcite grains; aperture termi
nal, simple or rarely cribrate. U. Devonian (U. 
Fammenian) to L. Carboniferous (Toumais
ian); USSR.

SEPTABRUNSUNA Lipina. 1955
Plate 235. figs. 3-5

Type species: Endothyml kminica Lipina, 1948 
(*1860), p. 254; OD.'
Septabrunsiina Lipina, 1955 (*1863), p. 42. 
SeptaglomospimneUa Lipina. 1955 1*1863), p. 46: type 

species: Endothym'! primaeva Rauzer-Chemousova.



1948 1*2523), p. 5 (non Endathyra primaeva Cherny
sheva, 19401 ; Septabrunsiina educta Conil and Lvs, 
1977 1*6671, p. 22: OD.
Test enrolled, early stage nonseptate and 

may be slreptospiral, later planispiral. final 
one or more whorls with septa and distinct 
chambers; wall calcareous, micrognmular to 
granular, undifferentiated; aperture basal, sim
ple. L. Carboniferous (Toumaisian); USSR; 
USA: Alaska, Idaho, Montana, Wyoming.

Remarks: Septaglomospiranella was re
garded as a synonym of Septabrunsiina by 
Locblich and Tappan (1964. *1910, p. C34I), 
a synonymy later accepted by Conil and Lys 
(1977, *667, p. 21). Toumayellina also was 
considered to be a synonym in 1964 but is 
now recognized as distinct.

SPINOBRUNSIINA Conil 
and Longerstaey, 1980 

Plate 235, figs. 6 and 7
Type species: Septabrunsiina (Spinobrunsiina) 
mmsbottomi Conil and Longerstaey, 1980; OD. 
Septabrunxiina t Spinobrunsiina) Conil and Longerstaey.

in Conil et al.. 1980 (*660), p. 54.
Septabrunxiina (SpinobrunsiinaI Conil and Longerstaey, 

in Conil and Lys, 19771*667), p. 22: type species: obj., 
not available, type species not available. ICZN Art. 13 
(anil.
Test enrolled, early stage slreptospiral with 

pseudocham bers, later becoming nearly 
planispiral with true septa and chambers: wall 
calcareous, microgranular, undifferentiated, 
supplementary deposits present in the form 
of nodes, arches, and basal projections and 
basal and lateral thickening; aperture simple. 
L. Carboniferous (Toumaisian to Visean); W. 
Europe; USSR; North America.

SPINOLAXINA Conil and Naum. 1977 
Plate 235. figs. 8-12

Type species: Plectogyra pauli Conil and Lys, 
1964 (*661), p. 203; OD.
Laxoseplahrunsiina (Spinnlaxina) Conil and Naum. 1977 

1*668). p. 121.
Laxoseptabrunsiina (SpinolaxinaI Conil, in Bless et al.. 

I976|*254), pi. 9, fig. 21.221 name not available, ICZN 
Art. 13 (alii), no description).
Test streptospirally coiled in the early stage, 

later becoming nearly planispiral, spire enlarg
ing rapidly with growth; wall calcareous.

microgranular, thin, and may show a tend
ency to differentiation, with supplementary 
deposits in the form of basal projections; 
aperture basal. L. Carboniferous (Visean): 
Belgium; Germany; USSR: Urals.

Subfamily LITUOTUBELUNAE 
A. D. Miklukho-Maklay. 1963 

Lituotubcllinae A. D. Miklukho-Maklay. 1963 1*2130), 
p. 183.

Glumospirellinae Reytlingcr. 19501*2597), p. 26 (invalid. 
ICZN Art. 39; based on Gtomospiretta Reyllinger, 1950. 
non Glomospirella Plummer. 1945).
Test streptospiral at least in early stage, 

later may uncoil; wall clearly differentiated 
into coarse thick outer layer and thin micro- 
granular inner layer; aperture single and basal, 
becoming terminal and cribrate in the recti
linear portion. L. Carboniferous (U. Toumaisian 
to Visean).

BOGUSHELLA Conil and Lys. 1977 
Plate 235. fig. 13

Type species: Mstinia ziganensis Grozdilova 
and Lebedeva. 1960 (*1321A), p. 49; OD.
BogusheUu Conil and Lys. 1977 (*667), p. 25.

Test with early streptospiral coiling, later 
rectilinear, periodic constrictions of the wall 
result in pseudochambers but no true septa 
present; wall calcareous, clearly differenti
ated into a thick coarsely granular outer layer 
and thin microgranular inner layer: aperture 
cribrate in the adult. L. Carboniferous (Visean); 
USSR; England.

UTUOTUBELLA
Rauzer-Chernousova, 1948 

Plate 235. figs. 14 and 15
Type species: Lituotubella giomospiroides 
Rauzer-Chernousova, 1948: OD.
Lituotubella Rauzer-Chernousova, 19481*2517), p. 161.

Early coiling streptospiral, later planispiral, 
uncoiling and rectilinear in the adult, without 
distinct septa but with constrictions of the 
wall resulting in pseudochambers; wall cal
careous, microgranular, clearly differentiated 
into an external layer that includes some agglu
tinated material and a thin microgranular inner 
layer; aperture terminal, multiple. L. Car
boniferous (Visean); USSR.



MSTINIELLA Conil and Lys. 1977
Plate 235. figs. 16-18

Type species: Mstinia fursenkoi Dain, in Dain 
and Grozdilova, 1953 (*881), p. 47 (syn.: Mstinia 
(a) fursenko |sic| Mikhaylov. 1939, *2114A, 
textfig. 3a-c on p. 65, name not available, 
1CZN Art. 13 (a) (i), no description); OD.
Mstiniella Conil and Lys. 1977 |*6671, p. 26.

Test enrolled throughout, early whorls 
streptospiral and undivided, later planispiral 
with septa and true chambers; wall thick and 
well differentiated into outer agglutinated 
layer and more compact inner layer; aperture 
basal and simple in the early stage, cribrate in 
the adult. L. Carboniferous (Visean); USSR;
W. Europe.

NEOBRUNSIINA Lipina. 1965
Plate 236. figs. 1-7

Type species: Glomospiranella finilima Groz
dilova and Lebedeva. 1954 (*1321), p. 35; OD.
Brunsiina (Neobrumsiina) Lipina. 1965 (*1866), p. 51. 
Uvatoumayella Ganelina. 19661*1213), p. 74: type species: 

Uvalournavella uva Ganelina, 1966; OD. 
Neohrunsiina Conil and Lys. 1977 |*667|, p. 25 (nom. 

transl.l.
Test enrolled, early portion streptospiral. 

later becoming planispiral with pseudocham
bers produced by constrictions in the wall but 
without true septa; wall calcareous, thick, 
microgranular. differentiated wall not known 
for type species; aperture simple. L. Car
boniferous (U. Toumaisian to Visean); USSR; 
W. Europe.

PSEUDOLITUOTUBELLA
Vdovenko, 1967 

Plate 236, fig. 8
Type species: Pseudolituotubella multicam- 
erata Vdovenko, 1967; OD.
Pseudolituotubella Vdovenko. 1967 (*3277), p. 25.

Early stage streptospirally enrolled and 
undivided, later planispiral, at first with 
pseudochambers and later with true septa 
and chambers, adult uncoiled and rectilinear 
with septa perpendicular to the outer wall; 
wall clearly differentiated, with thick outer 
layer and some agglutinated foreign parti
cles; aperture basal and simple in the coiled 
portion, becoming cribrate and terminal in

the uncoiled stage. L. Carboniferous (U. 
Toumaisian to L. Visean); USSR.

UVIELLA Ganelina, 1966 
Plate 236, figs. 9-11

Type species: Uviella aborigena Ganelina, 
1966; OD.
Uviella Ganelina. 1966 (*1213), p. 81.

Test discoid, biconcave, with broadly 
rounded periphery, large, up to more than 1.0 
mm in diameter, early stage streptospirally 
enrolled and undivided, later planispiral with 
constrictions resulting in pseudochambers, 
true septa and chambers present in the final 
whorl; wall thick, granular, with some inclu
sions of light calcite grains and a tendency to 
develop a thin more compact inner layer; 
aperture basal, simple. L. Carboniferous 
(Toumaisian to Visean); USSR; W. Europe.

Subfamily CHERNYSHINELLINAE 
Reytlinger, 1958

Chernyshinellinae Reytlinger. 19581*2601), p. 60.
Test streptospirally enrolled at first, later 

may be uncoiled and rectilinear, early cham
bers typically chcmyshinelline, teardrop shaped 
and few per whorl, but geologically later taxa 
have more endothyroid adult chambers; wall 
undifferentiated to clearly differentiated; 
aperture interiomarginal in the enrolled stage, 
terminal in the uncoiled stage, single to cribrate. 
U. Devonian (Fammenian) to U.? Carbonifer
ous (Namurian).

CHERNOBACULITES Conil and Lys. 1977 
Plate 237, figs. 1-3

Type species: Ammobaculites sarbaicus Ma
lakhova subsp. beschevensis Brazhnikova, in 
Brazhnikova et al., 1967 (*353), p. 141; OD.
Chernobaculites Conil and Lys. 1977 (*667), p. 32.

Early stage streptospirally coiled, later 
planispiral and finally uncoiled and rectilin
ear, chambers of the enrolled portion chemy- 
shinelline in appearance, rectilinear portion 
with straight and horizontal septa; wall cal
careous, microgranular, with differentiated 
thick outer agglutinated layer and thin, micro
granular inner layer; aperture simple, basal, 
at the end of the teardrop chambers, becom



ing terminal in the rectilinear stage. U. Carbon
iferous (Namurian); USSR; Europe: Pyrenees.

CHERNYSHINELLA Lipina. 1955
Plate 237. figs. 4-7 and 11-13 

Type species: Endothvra glomiformis Lipina, 
1948 (*1860), p. 254; OD.
Chemyshinella Lipina. 19551*18631, p. 47. 
Chemyshinella IEochemyshinella/ Lipina. 1965 (*18661, 

p. 81; type species: Chemyshinella (Eochemyshinella) 
crassilheca Lipina. 1965; OD.
Test enrolled throughout, early portion may 

be tubular and without subdivision, final whorl 
with strongly asymmetrical and teardrop
shaped chambers, few per whorl; wall cal
careous, microgranular, undifferentiated, 
without supplementary deposits: aperture 
basal, simple. U. Devonian (U. Fammenian); 
USSR; France.

CHERNYSHINELUNA Reytlinger, 1959
Plate 237. figs. 8 and 9

Type species: Ammobaculites'! pvgmaeus Ma
lakhova, 1954 (*1988), p. 58; OD.
Chernyshinellina Reytlinger, in Rauzer-Fursenko and 

Fursenko, 19591*25311, p. 1%.
Test streptospirally enrolled in early stage, 

with teardroplike chambers in numerous 
whorls, periphery lobulate, final chambers 
uncoiled, rectilinear and uniserial, separated 
by distinct horizontal septa; wall calcareous, 
microgranular, nonhomogeneous in structure: 
aperture basal in the enrolled stage, terminal 
in the rectilinear part. L. Carboniferous (Tour- 
naisian); USSR: central and S. Urals, Karatau.

CONDRUSTELLA Conil 
and Longerstaey, 1977 

Plate 237, figs, 14-17
Type species: “Mstinia "modavensis Conil and 
Lys. 1967 (*664), p. B398; OD.
Condrustella Conil and Longerstaey. in Conil and Lys, 

1977 (*667|, p. 32.
Test of medium size, up to 0.8 mm in diam

eter, enrolled and fully chambered through
out, with few whorls and few teardrop-shaped 
chambers in each whorl; wall calcareous, 
microgranular. thick, coarsely agglutinated, 
with thin dark inner microgranular layer; 
aperture simple, basal. L. Carboniferous (U. 
Toumaisian to Visean); Belgium; England.

EBLANAIA Conil and Marchant. 1977
Piute 237. fig. 10

Type species: Plectogyra michoii Conil and 
Lys. 1964 (*661), p. 194; OD.
F.hlanaia Conil and Marchant. in Conil, 1977 1*656), 

p. 469; also see Conil and Marchant. in Conil and Lys. 
1977 (*667), p. 30.
Test completely enrolled throughout, early 

chambers chemyshinelline. later endothyroid 
with whorls evolute and test biconcave; wall 
calcareous, microgranular, weakly to clearly 
differentiated, main layer thick and irregularly 
granular and may be agglutinated, more or 
less well-developed dark and microgranular 
inner layer, supplementary deposits consist 
of low mounds, thickenings at the ends of the 
septa, infilling of the corners, and a promi
nent terminal projection; aperture simple, 
basal. L. Carboniferous (U. Toumaisian to L. 
Visean): W. Europe; USA: Rocky Mountains.

ENDOCHERNELLA Conil and Lys, 1980
Plate 238. figs. 1-3

Type species: Plectogvm fLaliendothym) qua- 
esita Ganelina, 1966 (*1213), p. 106; OD(M).
Endochemclla Conil and Lys. in Conil et al.. I980(*660), 

p. 57.
Endochemelia Dil. 1977 (*960), p. .177, pi. 2. figs. 28. 

33 (name not available. ICZN Art. 13 la)(i), (b). no 
description!.

Endochemelia Conil and Lys, 1977 (*667), p. 29 (name 
not available. ICZN An. 13 (b), 3 species cited, type not 
designated).
Early stage as in Chemyshinella with tear

droplike chambers, later as in Endothym. with 
radial septa and more numerous chambers 
per whorl; wall calcareous, microgranular, in 
advanced forms tends to be differentiated 
into three layers, with secondary deposits in 
the chamber angles but without projections 
or nodosities; aperture basal, simple. L. Car
boniferous (L. Toumaisian to Visean); USSR; 
Turkey; W. Europe; USA: Utah, Colorado. 
Mississippi.

LIPINELLINA Loeblich and Tappan, 1985
Plate 238. figs. 6-8

Type species: Chemyshinella (Rectocherny- 
shinella) kinelensis Lipina, 1965 (*1866), p. 
88; OD.



Lipinellina Loeblich and Tappan. 1985 1*1922), p. 92 
(nom. suhsi. pro Chemyshtnella (Rectochemyshinella) 
Lipina, 1965).

Chemyshinella (Rectochemyshinella)Lipina, I965(*1866), 
p. 88 (non Rectochemyshinella Lipina, 1960, *1865, 
p. 49,511 with type species Spiroplectammina mirabilis 
Lipina. 1948.*1860, p. 257|); type species: obj,, OD. 

Rectochemyshinella Conil and Lys. 1977 (*667), p. 28 
(non Rectochemyshinella Lipina, I960).
Test with early streptospinilly enrolled stage, 

consisting of a few teardroplike chambers per 
whorl, periphery lobulate, later stage uncoiled 
and rectilinear, with horizontal septa: wall 
calcareous, microgranular, undifferentiated, 
with rare included calcite grains; aperture 
large, basal in the coiled stage, becoming 
central and terminal in the uncoiled part. U. 
Devonian (Famennian) to L. Carboniferous 
(Visean): USSR.

Remarks: Rectochemyshinella was very 
briefly described by Lipina, 1960. and Spim
plectammina mirabilis designated as type spe
cies; this genus and usage was recorded by 
Loeblich and Tappan (1964, *1910, p. C346), 
who then considered it to be a synonym of 
Endothyranella, and by Ganelina (1966, *1213, 
p. 93), who included six additional species. 
However, in 1965, Lipina (*1866) again de
scribed Chemyshinella (Rectochemyshinella) 
as new but with designation of a different 
type species: Chemyshinella (Rectochemy
shinella) kirteiensis Lipina. Although later use 
of the same generic group name in a different 
sense and with a different type species is clearly 
invalid, the latter description and type desig
nation were followed by Conil and Lys (1977. 
*667, p. 28) and again by Conil and Longerstaey 
(in Conil et al., 1980, *660, p. 58), the latter 
article also incorrectly crediting the genus to 
Conil and Lys, 1977.

MSTIN1A Dain, 1953 
Plate 238, figs. 4 and 5

Type species: Mstinia bulloides Dain, in Dain 
and Grozdilova, 1953, p. 47 (syn.: Mstinia 
bulloides Mikhaylov, 1935, *2113, p. 34; M. 
bulloides Mikhaylov, 1939. *2114, pi. 2, figs. 
8, 9; neither name available in Mikhaylov. 
1935,1939. ICZN Art. 13 (a)(i), as no descrip
tion given): OD.

Mstinia Dain, in Dain and Grozdilova. 19531*881), p. 45. 
Mstinia Mikhaylov. 1935 (*2113), p. 34. 35 I name not 

available. ICZN. Art. 13 lb); no type designated and 
no included described species).

Mstinia Mikhaylov. 19391*2114), p. 59 Igenus described, 
type species designated, and two undescribed species 
illustrated, but type species a nomen nudum, hence 
genus not available. ICZN An. 13 (bl).
Test completely enrolled and involute, with 

teardroplike chambers and strongly lobulate 
outline; wall differentiated into thick outer 
layer with included calcite grains and thin, 
dark and compact inner layer; aperture basal 
in the early stage, cribrate in the adult. L. 
Carboniferous (U. Visean); USSR.

NEVILLEA Conil and Lys, 1980
Plate 238, figs. 12-14

Type species: Georgella dytica Conil and Lys, 
19771*667), p. 33; OD.
Nevillea Conil and Lys. in Conil et al.. 1980 (*660), p. 58 

Inom. subst. pro Georgella Conil and Lys, 1977; non 
Nevillea Paetcl. 1889, err. pro Nevillia Martens, 1880; 
name available, ICZN Art. 19 (a) and 33 (c)>. 

Georgella Conil and Lys. 1977 (*667), p. 331 non Georgella 
Koenike. 1907); type species: Georgella dytica Conil 
and Lys. 1977 (also err. cit. as Haplophmgmella dytica. 
p. 33): OD.

Nevillella Conil and Lys, in Conil, 1980 (*657), p. 48 
(nom. subsL pro Nevillea Conil and Lys. 1979, nom. 
superfl., ICZN Art. 19 (a) and 13 (c):l; type species: obj.
Early enrolled stage with few inflated 

chemyshinellid chambers per whorl, later stage 
uncoiled and rectilinear, with broad and low 
chambers and centrally arched septa; wall 
calcareous, thick, clearly differentiated into 
a coarsely granular and agglutinated outer 
layer and a thin, dark microgranular inner 
layer; aperture basal in the early coiled stage, 
later multiple, with cribrate aperture occupy
ing the entire terminal chamber surface. L. 
Carboniferous (Visean); USSR; Czechoslova
kia; Ireland.

Remarks: Although Nevillella was proposed 
as a replacement name for Nevillea Conil and 
Lys, 1980 (non Nevillea Paetel, I889),Paetel's 
usage of the name was an erroneous subse
quent spelling of Nevillia Martens, 1880, and 
thus does not enter into homonymy, ICZN 
Art. 33 (c). Nevillea is therefore the correct 
generic name.



NODOCHERNYSHLNELLA Conil 
and Lys. 1977 

Plate 238, figs. 9-11
Type species: Chemyshinella tumulosa Lipina, 
1955(*1863), p. 51; OD.
Chemyshinella iNodochemvshinella) Conil and Lys, 1977 

1*667), p. 28.
Test resembling Chemyshinella, with few 

rapidly enlarging, teardroplike chambers per 
whorl and with lobulate periphery; wall cal
careous, microgranular, undifferentiated, with 
well-developed supplementary deposits in the 
form of a node or mound at the floor of each 
chamber of the last whorl; aperture simple, 
basal. L. Carboniferous (Toumaisian); USSR.

RECTOTOURNAYELLXNA Lipina. 1965 
Plate 239, fig. 1

Type species: Toumayellina iRectoioumayel- 
lina) elegans Lipina, 1965; OD.
Toumayellina iRectotoumayellina) Lipina. 1965 (*1866), 

P- 79.
Rectotoumayellina Conil and Lys. 1977 |*667), p. 29 

(nom. transl.)
Test enrolled in the early stage, with few 

large chambers per whorl, later uncoiled and 
rectilinear; wall calcareous, microgranular to 
coarsely granular and may have some inclu
sions; aperture basal, simple. U. Devonian 
(Fammenian) to L. Carboniferous (Toumaisian 
to Visean); USSR; W. Europe.

SPINOCHERNELLA Conil and Lys, 1977 
Plate 239, fig. 2

Type species: Spinochemella brencklei Conil 
and Lys, 1977; OD.
Spinochemella Conil and Lys, 1977 (*667), p. 29. 
Spinochemella Dll, 19771*960), p. 377. pi. 2, fig. 33, pi. 3, 

fig. 46 (name not available, ICZN Art. 13 (a Hi I. no 
description).
Test streptospirally enrolled in the early 

stage, later nearly planispiral, with relatively 
numerous endothyroid chambers as seen in 
section; wall calcareous, more or less granu
lar, with a slight tendency for a more compact 
inner layer to become differentiated, supple
mentary deposits present throughout at least 
the final whorl, in sections appearing as per
sistant spinelike projections from the chamber 
floor that are directed toward the aperture;

aperture basal, simple. L. Carboniferous (Tour 
naisian to L. Visean); Belgium; Netherlands.

SPINOTOURNAYELLA Mamet. 1970 
Plate 239. fig. 3

Type species: Plectogyra tumula E. J. Zeller, 
1957 (*3443), p.697; OD.
Spinotoumayetta Mamet, in Mamet el al., 1970 (*2013), 

p. 44.
Test discoidal, biumbilicate. with rounded 

periphery, enrolled and involute, early stage 
streptospiral with asymmetrical pseudocham
bers, later stage planispiral with endothyroid 
chambers as seen in section; wall calcareous, 
microgranular, simple, with supplementary 
deposits forming prominent nodes on the cham
ber floor with a height of up to two-thirds that 
of the chamber lumen; aperture simple, basal. 
L  Carboniferous (U. Toumaisian): USA; Utah.

TOURNAYELLINA Lipina. 1955 
Plate 239, figs. 4 and 5

Type species: Toumayellina vulgaris Lipina. 
1955: OD.
Toumayellina Lipina, 19551*1863), p. 52.

Test enrolled throughout, with few whorls 
and few rapidly enlarging subglobular cham
bers per whorl; wall calcareous, microgranular 
and homogeneous in the early species, that 
of geologically later species tending to be 
differentiated and agglutinated; aperture sim
ple and basal. U. Devonian (Fammenian) to 
L. Carboniferous (Toumaisian); USSR; W. 
Europe; Iran.

Family PALAEOSPIROPLECTAMM1NIDAE 
Loeblich and Tappan. 1984

Palaeospiroplectamminidae Loeblich and Tuppan. 1984 
1*1918), p. 22.
Test streptospirally coiled in the initial part, 

later planispiral and finally biserial: wall 
microgranular calcareous, undifferentiated, 
and may have some agglutinated particles; 
aperture at the base of the final chamber. U. 
Devonian (Fammenian) to L. Carboniferous 
(Visean).

Remarks: This family represents a biserial 
development from the Chemyshinellinae, fam
ily Toumayellidae, and may be ancestral to 
the Palaeotextulariidae.



Subfamily
PALAEOSPIROPLECTAMMININAE 

Loeblich and Tappan, 1984
Palneospiroplectammininae Loeblich and Tappan. nom. 

transl. herein ex family.
Chambers teardroplike in the early coil, 

later uncoiled and biserial. U. Devonian 
(Fammenian) to L. Carboniferous (Visean).

EOTEXTULARIA Mamet. 1970 
Plate 239. figs. 6-8

Type species: Palaeotextularia diversa Cher
nysheva, 1948 1*584), p. 248: OD.
Eotextularia Mamet, in Mamet el al.. 1970(*20131, p. 2 1.

Proloculus followed by a small enrolled 
stage of one or two irregularly coiled whorls 
of teardroplike chambers, later uncoiled with 
a few pair of biserial chambers; wall thick 
and coarsely granular with numerous calcite 
inclusions and may have a thin dark micro- 
granular inner layer; aperture simple, a basal 
slit. L. Carboniferous (U. Toumaisian to M. 
Visean); USSR; Belgium: Denmark.

Remarks: Although described by Mamet 
(1970) as having a single layer in the wall. 
Conil and Lys (1977, *667, p. 31-32) state that 
the wall is differentiated into an outer coarsely 
granular layer with numerous calcite inclu
sions and a thin, dark microgranular inner layer.

HALENIA Conil. 1980
Plate 239. fig. 9

Type species: Halenia legrandi Conil. 1980: 
OD.
Halenia Conil. 1980 (*657), p. 45.

Test elongate, early stage of test unknown 
but with elongate biserial stage resembling 
Eotextularia or Palaeospiroplectammina. and 
finally uniserial with horizontal septa; wall 
calcareous, microgranular to coarsely granu
lar. with calcite inclusions; aperture basal in 
the biserial stage, terminal in the uniserial 
stage, and cribrate in the adult. L. Carbonif
erous (Visean); Belgium.

Remarks: The base is missing on the 
observed individuals, but Conil noted that it 
occurred with Eotextularia. Possibly the 
associated "Eotextularia" in Belgium are in 
fact only young stages of Halenia.

PALAEOSPIROPLECTAMMINA
Lipina. 1965

Plate 239. figs. 10-15
Type species: Spiroplectammina tchernyshin- 
ensis Lipina, 1948 (*1860), p. 256; OD.'
Palaeospiroplectammina Lipina. 1965 (*1866), p. 91. 

Spiroplectamnunoides Skipp, in McKee and Gutschick. 
1969 (*1972), p. 227 (non Spiroplectamminoides Mag- 
niez, 1972. nec BrOnnimann and Beurlen, 1977); type 
species: Spiroplectammina parva Chernysheva. 1940 
(*581), p. 130, 135; OD.
Test with small streptospirally enrolled early 

stage, with teardroplike chambers at least in 
the final whorl, later uncoiled, biserial, and 
elongate with arched septa: wall calcareous, 
microgranular to granular, a single undifferen
tiated layer but with calcite inclusions; aperture 
simple, basal. U. Devonian (Fammenian) to 
L. Carboniferous (L. Visean); USSR: W. 
Europe; USA: Arizona.

RECTOCHERNYSHINELLA Lipina. 1960 
Plate 240. figs. 1-4

Type species: Spiroplectammina mirabilis 
Lipina, 1948 (*1860), p. 257; OD.
Rectochemyshinella Lipina. 1960 (*1865), chart on p. 49, 

p. 51.
Chernyshinella (BirectochemyshineUal Lipina. 1965 

1*1866), p. 90; type species: obj.: OD. 
Birectochernv.thinella Conil and Lys. 1977 1*667), p. 31 

tnom. transl.).
Test with relatively large streptospirally 

enrolled early stage, and leardroplike cham
bers in the final whorl, later stage uncoiled, 
with a few biserially arranged chambers; wall 
calcareous, microgranular to granular, undif
ferentiated, and may have some calcite inclu
sions; aperture simple, basal. U. Devonian 
(U. Fammenian) to L. Carboniferous (L. 
Toumaisian); USSR.

Remarks: The original diagnosis of Recto- 
chernyshinella. with designation of S. mirabilis 
as the type species (Lipina, 1960, *1865), was 
quoted with reillustration of the type species 
by Loeblich and Tappan (1964, *1910, p. C346. 
fig. 262 (11,12). although the genus was then 
regarded as a synonym of Endothyranella. 
Later, the same generic name was used 
incorrectly for a different concept (Lipina, 
1965, *1866) and a different species cited as 
type species; the previously designated and



therefore correct type species, S. mirabilis, 
was then designated as the type species for 
Chemyshinella (Birectochertiyshinella). How
ever. if a type species was designated when 
the genus was defined, it remains the type 
species regardless of any other consideration 
and cannot be changed except by action of 
the International Zoological Commission 
(ICZN Art. 61 (a)). Thus the correct name for 
the present genus is Rectochernyshinella 
Lipina, 1960, with S. mirabilis as type species, 
and the Rectochernyshinella of Lipina, 1965 
has been renamed Lipinellina.

Subfamily ENDOSPIROPLECTAMMININAE 
Loeblich and Ihppan, 1986 

Endospiroplectammininae Loeblich and Tappon, 1486 
1*19291, P- 343.
Test streptospiral in the early stage, later 

uncoiling and biserial, chambers endothyroid 
in character; wall undifferentiated. L. Car
boniferous (Toumaisian to Visean).

ENDOSPIROPLECTAMMINA Lipina, 1970
PUte 240. figs. 5-12

Type species: Spiroplectammina venusta 
Vdovenko, 1954 (*3275), p. 74; OD.
Endospiroplectammina Lipina. 19701*1867), p. 23. 
Endothyra (Birectoendolhym) Upinu. 19701*1867), p. 22: 

type species: Spiroplectammina nana Lipina, 1955 
(*1863), p. 80; OD.

Birectoendothvra Conil and Longerstaey, in Conil et al., 
1980 (*660|, p. 64 (nom. Iran si.).
Test elongate, early stage streptospirally 

enrolled, with distinctly endothyroid cham
bers, later becoming nearly planispiral and 
then uncoiled with a biserial stage of greater 
or lesser importance; wall calcareous, micro- 
granular to coarsely granular, undifferentiated; 
aperture simple, basal in both the enrolled 
and biserial stage. L. Carboniferous (U. 
Toumaisian to M. Visean); USSR.

Remarks: Lipina (1970, *1867) described 
Birectoendothvra as intermediate between 
Endothyra and Endospiroplectammina. It 
appears to include shorter species or perhaps 
a different generation of the same species. 
We regard Birectoendothyra and Endospiro
plectammina as congeneric.

Superfamily ENDOTHYRACEA 
Brady, 1884

Endothyracea Loeblich and Tappan. 1961 (*19021, p. 284.
nom. corr. pro superfamily Endothyridea. 

Endolhyridea Glaessner, 1945 (*1250), p. 107. nom. liansl. 
cx subfamily Endoihyrinae.
Test planispiral to streptospiral in early 

stage, later may be uncoiled and rectilinear; 
wall microgranular, calcareous, may have two 
or three distinct layers and may have some 
agglutinated particles; aperture single, basal 
to areal in position. U. Devonian (Fammenian) 
to L. Permian.

Family ENDOTHYRIDAE Brady. 1884 
Endotfayridae Rhurabler. 1894 (*2615), p. 92. nom. corr. 

pro family Endothyrina.
Endothyrina Lankester. 1885 (*1790), p. 847. nom. transl. 

ex subfamily Endothyrinae.
Endothyrinae Delage and Herouard. 18% (*926), p. 133. 
Plectogyridae Reytlinger. in Fpyarkov. 1957 (*2463), p. 29. 
Quasiendotfayridae Rozovskaya, in Poyarkov, 1963 (*2464), 

p. 223.
Endothyranopsidae Reytlinger, 1966 (*2608), p. 56.

Test free, coiling planispiral to streptospiral. 
more or less involute, later may be uncoiled 
and rectilinear; wall microgranular, may be 
differentiated into more than one layer, may 
be alveolar, supplementary deposits present 
in advanced forms; aperture simple and basal 
to areal, cribrate in advanced forms, may have 
supplementary sutural apertures. U. Devonian 
(Fammenian) to U. Carboniferous.

Subfamily ENDOSTAFFELLINAE 
Loeblich and Tappan, 1984 

Endostaffellinae Loeblich and Tappan. 1984(*19I8), p. 22.
Tfest streptospirally enrolled, at least in early 

stage; later may be nearly planispiral and 
may uncoil in the adult; wall microgranular, 
undifferentiated, may develop secondary 
chomatal deposits; aperture basal, equato
rial. L. Carboniferous (Toumaisian) to U. Car
boniferous (L. Moscovian).

Remarks: Differs from the Endothyrinae 
in the undifferentiated wall, rather than hav
ing two or more distinct wall layers.

ANDREIELLA Malakhova, 1975 
Plate 240. rigs. 18 and 19

Type species: Andrejella laxiformis Malak
hova, 1975; OD.



Andrejetla Malakhova. 1975 (*1994), p. 62.
Test enrolled, with tightly coiled streptospiral 

early whorls, final whorl with chambers rap
idly increasing in height, the final chamber 
occupying nearly one-half the test diameter, 
septa short, strongly oblique; wall calcare
ous, thin, dark, microgranular, no secondary 
deposits; aperture basal and simple, at least 
in the early stage. L. Carboniferous (Visean); 
USSR: S. Urals.

Remaris: The original diagnosis of the genus 
noted the very high final chambers and 
suggested that the test tended to become 
uniserial or possibly biserial and the aperture 
terminal. The illustrated sections do not show 
more than a simple coil with rapidly enlarg
ing final whorl, and the aperture is not clearly 
demonstrable as terminal.

DAINELLA Brazhnikova, 1962 
Plate 240, figs. 13-15

Type species: Endothyra'l chomalica Dain. in 
Brazhnikova, 1962; OD.
Dainella Brazhnikova, 1962 (*349), p. 22.

Test subglobular, closely coiled, streptospiral 
and involute throughout, numerous cham
bers per whorl, increasing gradually in size as 
added; wall calcareous, single layered and 
homogeneous, with secondary deposits in the 
form of massive chomata; aperture simple, 
basal. L. Carboniferous (L. Visean); USSR: 
Donets Basin, Ukraine; Belgium.

ELERGELLA Conil, 1984
Plate 240. figs. 20 ami 21

Type species: Elergeila simakovi Conil, 1984 
(paratype figured as Endothyridae nov. in Conil 
et al„ 1982. *670, pi. 1, fig. 15); OD(M).
Elergeila Conil, in Shilo et al.. 1964 (*29021, p. 160.

Test tightly enrolled, early whorls strepto
spiral. later with nearly 90° change in plane of 
coiling, becoming planispiral and evolute, 
numerous chambers per whorl, septa short, 
slightly oblique: wall calcareous, microgranular, 
single layered, without chomata or axially 
located spines but with secondary deposits in 
the form of lateral thickenings of the wall; 
aperture basal. L. Carboniferous (Toumaisian); 
E. Asiatic USSR: Omolon Massif.

ENDOSTAFFELLA Rozovskaya. 1961 
Plate 241. figs. 1-5

Type species: Endothvra parva von Mbller, 
1879 (*2160), p. 18; OD.
Endostaffella Rozovskaya. 1961 (*2661), p. 20.

Test enrolled, thick, early whorls strepto
spiral, later with a 90° change in plane of 
coiling and becoming planispiral and evo
lute; wall calcareous, microgrdnular, undiffer
entiated. secondary deposits absent or with 
small rudimentary chomata in the last one or 
two whorls: aperture simple and basal. L. 
Carboniferous (U. Toumaisian to Visean); 
USSR: Russian Platform, Urals, Kazakhstan, 
Siberia; Great Britain; Belgium.

EOENDOTHYRA
A. D. Miklukho-Maklay. 1960 

Plate 240, Tigs. 16 and 17
Type species: Endothyra communis Rauzer- 
Chemousova, 1948 (*2523), p. 6; OD. 
Eoendnttym A. D. Miklukho-Maklay, 19601*2128), p. 140. 
Quasiendolhvra (Eoendothyml Conil and Lys, 1964 (*6611, 

p. 225 (nom. transl.l.
Test large, early stage streptospiral and 

involute, later nearly planispiral, with rounded 
periphery, chambers numberous; wall calcar
eous, microgranular, dark, single layered, and 
undifferentiated, chomata well developed to 
massive, asymmetrical; aperture large, basal. 
U. Devonian (Fammenian) to L. Carbonifer
ous (Visean); USSR; W. Europe.

EOQUASIENDOTHYRA Durkina. 1963 
Plate 241. figs. 6-8

Type species: Endothym bella Chernysheva. 
1952 (*585), p. 16; OD.
Quasiendothyra (Eoquasiendothyra) Durkina, in Poyarkov. 

1963 (*2464), p. 223.
Test enrolled, early stage streptospiral. later 

planispiral, with inflated chambers and septa 
slightly oblique to the outer wall; wall calcar
eous, microgranular, dark, heterogeneous, 
chomata weakly to moderately developed; 
aperture simple, basal. U. Devonian to L. 
Carboniferous (Toumaisian); USSR.

EUXINITA Conil and Dtl, 1980 
Plate 241. figs. 19-23

Type species: Dainella'! efremovi Vdovenko



and Rostovtseva, in Brazhnikova et al., 1%7 
(*353), p. 148: OD.
Euxinita Conil and Dfl. in Conil ei al., 19801*660), p. 87 

(nom. nov. pro Euxinella Conil and Dil, 1977). 
Euxinella Conil and Dil, in Dil. 19771*9601, p, .180 (non 

Euxinella Moisseiev. 19.16); type species: obj.: OD. 
Test small, enrolled, numerous chambers 

per whorl, early stage streptospiral, later nearly 
planispiral, in a plane about 90° from that of 
the early coiling; wall relatively thick, com
monly recrystallized, with supplementary 
deposits as chomata or pseudochomata; 
aperture simple and basal. L. Carboniferous 
(Visean to Namurian); USSR: Iran.

GLOBOCHERNELLA Hance, 1983
Plate 241, figs. 9-12

Type .species: Globochernella bmibanti Hance, 
1983; OD.
Globochernella Hance, 19811*1389), p. 111. 
Globochernella Hance. 1982 (*1388), p. 141, expl. pi. 2. 

fig. 11 iname not available. ICZN Art. 11 (a)(i). no 
description!.
Test enrolled, subglobular, chambers enlarg

ing rapidly as added, septa thick at the base 
and tapering rapidly to a very thin inner edge; 
wall calcareous, microgranular, irregular but 
very thick, with coarsely agglutinated inclu
sions, no secondary deposits: aperture basal 
and large in the early stage, cribrate in the 
adult. L. Carboniferous (Visean): Belgium.

Remarks: The genus was described as hav
ing chemyshinellid chambers, but the cham
bers appear almost quadrate in section .rather 
than leardroplike. The wall contains aggluti
nated material, and the original description 
suggested that it differentiated an inner tectum, 
but this is not evident in the figures in which 
the agglutinated particles can be seen against 
the inner margin, hence the genus is here 
regarded as having an undifferentiated wall 
and as belonging to the Endostaffellinae.

GRANULIFERELLA E. J. Zeller, 1957
Plate 241, figs. 17 and 18

Type species: Granuliferella granulosa E. J. 
Zeller, 1957 = Endothvra rjausakensis Cherny
sheva. 1940 (*581), p' 127; OD.
Granuliferella E. J. Zeller, 1957 (*3443), p. 694.

Test discoidal, involute, early stage strepto- 
spiral, later nearly planispiral, with relatively 
few chambers per whorl, septa short, slightly 
oblique and directed toward the aperture, 
somewhat thickened at the base as seen in 
section; wall calcareous, more or less coarsely 
granular with calcite inclusions, single layered, 
without secondary deposits; aperture low and 
narrow, basal in position. U. Devonian (Fam- 
menian) to L. Carboniferous (Toumaisian to 
Visean); USA: Montana, Utah, Wyoming: 
USSR; Belgium; England.

GRANULIFERELLOIDES
McKay and Green, 1963 

Plate 241, figs. 13-16
Type species: Granuliferelloides jasperensis 
McKay and Green. 1963; OD.

, Granuliferelloides McKay and Green. 1963 (*1971), p. 47.
Test elongate, up to 0.86 mm in length, 

streptospirally enrolled at first, later nearly 
planispiral, with few whorls of a few slightly 
inflated chambers and oblique septa, finally 
becoming uncoiled and rectilinear, with short 
cylindrical chambers and nearly horizontal 
septa; wall calcareous, coarsely granular with 
numerous inclusions, thick, single layered; 
aperture simple, basal in the enrolled stage, 
terminal in the uncoiled stage. L. Carbonifer
ous (U. Toumaisian); Canada: Alberta; USA: 
Utah.

HOLKERIA Strunk, 1982
Plate 242, figs. I and 2

Type species: Rhodesina avonensis Conil and 
Longerstaey, in Conil et al., 1980 (*660), p. 77; 
OD.
Holkeria Strank, 1982 (*3074), p. 145.

Test enrolled, discoidal. and biumbilicate, 
with plane of coiling oscillating in the early 
stage, later nearly planispiral and evolute, 
about eight chambers in the final whorl, periph
ery rounded but slightly truncate in the later 
chambers, septa short and follow the curva
ture of the chambers; wall calcareous, micro- 
granular, thick, undifferentiated, with agglu
tinated particles; aperture simple and basal 
in most of the test, becoming multiple and



areal in the last one or two chambers. L. 
Carboniferous (M. Vise an); England.

KLUBONIBEL1A Conil. 1980
Plate 242, fig. 3

Type species: Klubonibelia immanis Conil, 
1980; OD.
Klubonibelia Conil, 1980 (*657), p. 49.

Early stage streptospirally enrolled, later 
pianispiral. with numerous subquadrate cham
bers per whorl, septa radial, final stage uncoiled 
and rectilinear; wall calcareous, microgranular 
to granular, with calcite inclusions, extensive 
chomatal deposits against the previous cham
ber wall; aperture simple, basal in the enrolled 
test, terminal in the uncoiled chambers. L. 
Carboniferous (M. to U  Visean); Great Britain.

LATIENDOTHYRA Lipina, 1963
Plate 242. figs. 4-6. 16. and 17 

Type species: Endothyra latispiralis Lipina, 
in Grozdilova and Lebedeva, 1954 (*1321), p. 
88; also as new by Lipina, in Lebedeva. 1954 
(*1794), p. 254, and in Lipina, 1955 (*1863), 
p. 65; OD.
Plectogyra (Latiendothyra) Lipina, in Poyarkov, 1963 

(*2464), p. 225 (species cited with Latiendothyra used 
in generic sense).

Latiendothyra Gorecka and Mamet, 1970 (*1277), p. 162 
(nom. uansl.l.

Globoendoihyra (Eogloboendothyra) Vdovenko, 1972 
(*3282), p. 108; type species: Endothyra globulus (Eich- 
waldl var. parxa Chernysheva, 19481*584),p. 247; OD.

Test inflated, with broadly rounded periph
ery and flattened sides, early stage streptospiral. 
later pianispiral, with rapidly enlarging whorl, 
moderate number of chambers per whorl 
(about six to eight in the final whorl), septa 
short, thick, and slightly oblique, projecting 
toward the aperture; wall calcareous, thick, 
microgranular, dark, single layered, with sec
ondary deposits that result in septal thicken
ing; aperture simple at the base of the apertural 
face. L. Carboniferous (U. Toumaisian to L. 
Visean); USSR; USA: Alaska, Idaho, Mon
tana, Wyoming.

Remarks: The type species of Latiendothyra 
was described by Lipina (1955. *1863), but 
some five and a half months prior to publica

tion of her article, descriptions and figures of 
this and many other new species of Lipina 
and other authors were published “with the 
permission of the author" in two articles 
(Grozdilova and Lebedeva. 1954, *1321 and 
Lebedeva, 1954, *1794) in a volume compil
ing information on Lower Carboniferous 
foraminifera. The various species were de
scribed as “Endothyra latispiralis Lipina, n. 
sp .” etc. As their published figures and descrip
tion may not actually have been provided by 
Lipina, the Ellis and Messina catalogue credited 
all species to Grozdilova and Lebedeva. 1954 
or to Lebedeva, 1954. Nevertheless, the vol
ume indicates that work of others had been 
included, quoting the geologic and geographic 
occurrences cited for the various species by 
their original authors. As apparently manu
scripts then in press had been used for pre
paring the compilation, these species should 
be credited to the original authors in Grozdilova 
and Lebedeva or in Lebedeva.

Eogloboendothyra was defined as a subge
nus of Globoendothyra, but the latter has a 
well-developed multilayered wall, whereas typ
ical Eogloboendothyra does not. The type 
species appears very close to that of Latiendo
thyra in coiling, character of the chambers 
and septa, and wall structure.

LYSELLA Bozorgnia, 1973
Plate 242. figs. 7-9

Type species: Lysella gadukensis Bozorgnia, 
1973; OD.
Lysella Bozorgnia. 1973 (*324), p. 84.

Test enrolled, nautiloid, early stage strepto
spiral, later becoming abruptly pianispiral, 
with many chambers per whorl that appear 
subquadrate in section, septa radial to slightly 
inclined toward the aperture; wall calcare
ous, microgranular, dark to light colored, sup
plementary deposits in the form of chomata; 
apertural face convex, with low, lunate basal 
aperture. L. Carboniferous (Visean); Iran.

MEDIOPSIS Bogush, 1984
Plate 242, figs. 11 and 12

Type species: PlanoendothynTl kharaulakhen- 
sis Bogush and Yuferev, 1966 (*278), p. 148; OD.



Mediopsis Bogush.in Bushmina,Bogush.and Kononova, 
1984 (*457|, p. 63.
Test small, enrolled, with few whorls, invo

lute , laterally compressed, coiling irregular in 
first half to one and a half whorls, later 
planispiral, final whorl with up to eight cham
bers, periphery slightly lobulate, septa thick 
and radial; wall calcareous, relatively thick, 
undifferentiated, and microgranular, including 
many large clear grains, secondary deposits 
obscuring the axial region, small pseudocho- 
mata irregularly present. L. Carboniferous 
(U. Toumaisian to Visean); USSR: NW Altaya, 
Siberian Platform.

MELATOLLA Strank, 1983
Plate 242, fig. 10

Type species: Melatolla whitfieldensis Strank, 
1983; OD.
Melatolla Strunk. 1983 1*30751, p. 440.

Test streptospirally enrolled in the early 
stage, later planispiral, with about nine cham
bers in the final whorl, and finally lending to 
uncoil, septa gently curved, reflecting the cur
vature of the outer wall of the slightly inflated 
chambers and somewhat thickened at the inner 
ends, sutures incised; wall calcareous, micro- 
granular, dark, single layered, supplementary 
deposits well developed, especially in the final 
whorl, resulting in much thickened chamber 
Doors, massive and robust chomatal deposits 
in the last chambers; aperture simple and 
basal in the early stage, becoming areal and 
cribrate in the uncoiled part. L. Carbonifer
ous (Visean); England; USSR.

NEOPARADAINELLA Vdovenko. 1973
Plate 242, figs. 13-15

Type species: Paradainella (Neoparadainella) 
primordialis Vdovenko, 1973; OD.
Paradainella (Neoparadainella) Vdovenko, in Brazhnikova 

and Vdovenko, 1973 (*355|, p. 154.
Test enrolled, nautiloid, early whorls strep- 

tospiral, later whorls planispiral, about nine 
to eleven chambers in the final whorl, septa 
nearly radial, periphery broadly rounded: wall 
calcareous, microgranular to granular, with 
scattered calcite inclusions, secondary depos
its in the form of chomata or pseudochomata;

aperture simple, oval. L. Carboniferous 
(Visean): USSR.

PARADAINELLA Brazhnikova, 1971
Plate 242, figs. 18-20

Type species: Paradainella dainelliformis 
Brazhnikova and Vdovenko, 1971; OD.
Paradainella Brazhnikova, in Brazhnikova and Vdovenko, 

1971 (*354), p. 42.
Test large, nautiloid, with broadly rounded 

periphery, streptospirally enrolled in the early 
stage and may change planes by 90° from one 
whorl to the next, final whorls nearly plani
spiral; wall calcareous, thick, granular to 
coarsely granular, with light-colored calcite 
inclusions, locally with secondary deposits 
forming massive chomata or pseudochomata 
that may cover the inner surface of the whorls; 
aperture simple, basal. L. Carboniferous (U. 
Toumaisian); USSR: Donets Basin.

PARAENDOTHYRA Chernysheva, 1940
Plate 243. figs. 1-4

Type species: Pamendothyra nalivkini Cher
nysheva. 1940: OD.
Pamendothyra Chernysheva, 1940 |*58l|, p. 129.

Test large, up to 1.2 mm in diameter, enrolled 
and biumbilicate. with broadly rounded periph
ery, early stage with slight variations in plane 
of coiling, later nearly completely planispiral, 
chambers inflated, sutures radial; wall cal
careous. microgranular with calcite inclusions, 
single layered, with supplementary deposits 
at the angular base of the apertural face 
resulting in a much thickened wall, so that in 
section the supplementary deposits and parts 
of the septa against the previous whorl give a 
serrate appearance, final few septa hooklike 
as viewed in section; aperture areal, a lunate 
slit in the apertural face. L. Carboniferous 
(M. Toumaisian); USSR: southern Urals.

PLANOENDOTHYRA Reytlinger, 1959
Plate 243. figs. 7 and 8

Type species: Endothvra aljutovica Reytlinger, 
1950 (*2597), p. 34; OD.
Planoendothym Reytlinger, in Rauzer-Chemousova and 

Fursenko, 1959 (*2531), p. 194.



Planoendothyra Reytlinger, 1958 1*2601), p. 57 (name 
not available. ICZN Art. 13 la)(il. no description!. 
Test nautiloid, slightly compressed, bium- 

bilicate, streptospirally enrolled in the early 
stage, with sharp changes in plane of coiling, 
final whorls planispiral and evolute, periph
ery broadly rounded, numerous inflated cham
bers per whorl, septa radial to slighdy oblique; 
wall calcareous, microgranular, with well- 
developed secondary deposits in the form of 
pseudochomata and a layer lining the base 
and sides of the chambers; aperture simple, 
large, basal. L. Carboniferous (Visean) to (J. 
Carboniferous (Bashkirian); USSR: Moscow 
Basin, Komi ASSR; Belgium; USA: Wyoming, 
Montana.

POIARKOVELLA Yu. A. Simonova 
and Z u b .1975

Plate 243. figs. 9 and 10
Type species: Pojarkovella honesta Yu. A. 
Simonova and Zub, 1975 =  Quasiendothyra 
nibelis Durkina, 1959 (*1025|, p. 152; OD. 
Pojarkovella Yu. A. Simonova and Zub, 19751*2974), p. 21. 
Nibelia Conil. 1980 (*657), p. 48; type species: Quasien

dothyra nibelis Durkina. 1959 (*1025), p. 152; OD. 
Test enrolled throughout, nautiloid, sides 

flattened to biumbilicate, early stage strepto- 
spiral, tightly coiled and involute, later becom
ing planispiral after an abrupt change in plane 
of coiling of about 90°, about eleven to thir
teen chambers per whorl, septa straight and 
radiate; wall calcareous, dark, microgranular, 
single layered, massive secondary deposits 
consisting of angular chomata. L. Carbonif
erous (Visean); Bulgaria; USSR; Timan, 
Pechora Basin. Tien-Shan. Karatau.

PR1SCELLA Mamet. 1974
Plate 243. figs. 5 and 6

Type species: Endothyra prisca Rauzer- 
Chernousova and Reytlinger. in Rauzer- 
Chemousovaet al., 1936 (*2529), p. 213; OD.
Priscella Mamet, 1974 (*2007), p. 200.
Priscella Sando and Mamet, 1974 (*2731), p. 621 Iname 

not available, ICZN Art. 13 <a)(i). no description). 
Test free, small, lenticular to discoidal, 

enrolled, early chambers streptospirally coiled, 
later nearly planispiral, with six to eleven 
chambers in the final whorl, septa long, strongly

oblique to the periphery; wall calcareous, 
microcrystalline, dark, with minor basal sec
ondary deposits but without chomata, hooks, 
or other projections; aperture a low slit at 
the base of the apertural face. L. Carbonifer
ous (Toumaisian to Namurian); cosmopoli
tan in northern hemisphere; Europe; Asia; 
North America.

PSEUDOCHERNYSH1NELLA
Brazhnikova. 1974 
Plate 243, figs. 24-28

Type species: Pseudochemyshineila biformis 
Brazhnikova, 1974 (as Pseudochemyshineila 
subrotunda (Malakhova) subsp. biformis 
Brazhnikova, 1974); OD.
Pseudochemyshineila Brazhnikova. 1974 (*351), p. 14.

Test free, subglobular, early stage close 
coiled, with numerous small chambers per 
whorl, and showing slight variation in plane 
of coiling, chambers becoming much larger 
and inflated in final whorls and fewer per 
whorl, sutures incised; wall calcareous, finely 
to coarsely granular, secondary deposits pres
ent as tubercles, spines, or hooks in the last 
whorl; aperture simple and basal. L. Carbon
iferous (Toumaisian); USSR.

Remarks: Although Pseudochemyshineila 
subrotunda subsp. biformis Brazhnikova was 
originally indicated as the type species of 
the genus that also included P. subrotunda 
(Malakhova) subsp. subrotunda, the type spe
cies of a genus must be a nominal species 
(ICZN Art. 67 (a)), and if a subspecies is so 
designated, "it is deemed to have been first 
raised to the rank of species” (ICZN Art. 61 
(d)). Thus the nominal type of the present 
genus is correctly Pseudochemyshineila bi
formis Brazhnikova.

PSEUDOPLANOENDOTHYRA
Brazhnikova and Vdovenko, 1982 

Plate 243. figs. 13-15
Type species: Quasiendothyra rotayi Brazh
nikova, 1962 (*349), p. 18 (nom. imperf. as 
rotai, patronymic for A. P. Rotay): (syn.: 
Quasiendothyra rotayi Dain. in Mirchinka, 
1958 (*2153), p. 279, name not available. ICZN 
Art. 13 (a)(i), figured but no description); OD.



Pseudoplanoendothyra Brazhnikova and Vdovenko, in
Brazhnikova. 1982 (*3521. p. 19.
Test enrolled, laterally compressed and dis- 

coidal, early whorls streptospiral, later whorls 
with plane of coiling changed by about 90°, 
finally nearly planispiral and evolute, up to 
fourteen chambers in the final whorl, early 
whorls with pseudosepta, later with short and 
strongly oblique septa: wall calcareous, micro- 
granular, dark, single layered, rare secondary 
deposits in the form of chomata or pseudo- 
chomata; aperture at the base of the apertural 
face. L. Carboniferous (U. Toumaisian to L. 
Visean); USSR.

Remarks: The type species originally was 
figured in a petroleum geology dictionary 
without description and was first validated 
when a description of the species was pro
vided by Brazhnikova 11962, *349). Bogush et 
al. (.1965. *276, p. 34) considered it to be 
conspecific with Quasiendothyra kedrovica 
Durkina, 1959, but if so the latter would have 
priority as a species. However, Q. kedrovica is 
less compressed laterally and has thicker walls, 
hence appears to be a distinct species. 
Pseudoplanoendothyra differs from Planoen- 
dothyra in having shorter septa as seen in 
section, probably because of the larger aper
ture. and in the septa being strongly oblique, 
curving toward the apertural end. Early whorls 
have pseudosepta, whereas in Planoertdothym 
the septa are radial and complete.

RECTOENDOTHYRA Brazhnikova, 1983
Plate 243, figs. 11 and 12

Type species: Endolhyra (Rectoendothyra) 
donbassica Brazhnikova. 1983; OD.
Endnihyra lRectoendothyra) Brazhnikova, in Brazhnikova

and Vdovenko. 1983 (*3561, p. 50.
Test with early stage streptospirally coiled 

and whorl increasing slowly in height, final 
whorl enlarging more rapidly and may tend to 
uncoil, last chamber occupying up to one- 
half the test diameter, septa straight and radial; 
wall calcareous, microgranular to coarsely 
granular, secondary deposits variable, may 
be massive against the chamber floors; aper
ture based and simple in the early stage, that 
of the final chamber areal and multiple. L.

Carboniferous (U. Serpukhovian): USSR: 
Donets basin.

Remarks: Differs from Andrejella in the 
presence of extensive secondary deposits.

SPINOENDOTHYRA Lipina. 1963 
Plate 243. figs. 16-20

Type species: Endolhyra coslifera Lipina, in 
Grozdilova and Lebedeva, 1954(*1321), p. 86; 
also as new in Lipina, 1955 (*1863), p. 61;OD. 
Plectogyro (Spinaendothyra) Lipina, in Poyarkov. 1963 

(*2464), p. 225 (subgenus, but used in generic sense). 
Endolhym (Inflatoendothym) Brazhnikova and Vdovenko, 

m Vdovenko. 1972 (*3282), p. 107: type species: Endo- 
thyra inflata Lipina, in Lebedeva, 19541*17941, p. 254: 
also as new in Lipina. 1955 1*1863), p. 54 (non Endo- 
thvra inflata Morozova. 1949) = Spinaendothyra olda- 
lipinae Loeblich and Tappan. nora. nov.. herein; 0 0 .  

Spinoendothym  Vdovenko. 1975 (*3283), table 1 on p. 31 
(nom. transl,).

Endolhyra (Spinoendothym) Conil. in Bless et al.. 1976 
(*254), p. 96 (nom. transl.I.

Spinoendothym (Inflatoendothym! Lipina, 19851*1869), 
p. 35 (nom. transL).
Test close coiled in the early stage, with 

(he three to four whorls increasing gradually 
in height, numerous small chambers per whorl, 
about nine to ten in the final whorl, coiling of 
early stage variable, then planispiral for the 
last whorl or so, septa long and straight, not 
thickened at the ends; wall calcareous, finely 
granular, obscure, single layered, secondary 
deposits well developed as half arches, hooks, 
and forward projecting spines; aperture sim
ple. basal, a relatively high opening. L. Car
boniferous (U. Toumaisian to L  Visean); USSR.

Remarks: For a discussion of attribution 
of authorship for the type species of the sub
genera Spinoendothym and Inflatoendothym, 
see remarks herein under Latiendothym. 
Ganelina (1966, *1213, p. 113) referred E. 
inflata Lipina to Plectogvm (Spinoendothym). 
A comparison of the original figures of the 
two type species supports the conclusion as 
to their congeneric status, hence Inflatoen
dothym  is considered to be a synonym of 
Spinoendothym. The type species of Inflato
endothym. a junior primary and secondary 
homonym that apparently has not been 
renamed, is here renamed in honor of Ol’da 
Lipina as Spinoendothym oldalipinae Loeblich



and Ihppan, nom. nov. pro Endothyra inflata 
Lipina (in Lebedeva. 1954, *1794, p. 2541, 
non Endothyra inflata Morozova (1949, *2187, 
p. 245).

UR BAN ELLA Malakhova, 1963 
Plate 243, figs. 21-23

Type species: Quasiendothyra urbana Malak
hova, 1954 (*1988), p. 59 (err. cit. as “Endothyra 
urbana Malakhova, 1954“ by Malakhova, in 
Poyarkov, 1963): OD.
Laeblichia (Urbanella) Malakhova, m Poyarkov, 1963 

(•2464), p. 225.
Urbanella Reyllinger. 19811*2612), p. 48,49 (nom. transl.l.

Test enrolled, sides flattened, periphery 
broadly rounded, early whorls streptospiral 
and forming a ball-like central region, later 
whorls increasing in height, becoming plani- 
spiral and evolute; wall calcareous, dark, finely 
granular, single layered, secondary deposits 
present as small rounded chomata at the mar
gins of the aperture; aperture a low ovate 
basal opening. L. Carboniferous (Toumaisian 
to L. Visean); USSR: central Urals, Ukraine.

Remarks: Originally regarded as a subge
nus of Loeblichia but differs in having a robust 
test with large early streptospiral coil and 
chomata of beaded appearance, whereas 
Loeblichia has a flattened, discoidal test that 
is planispiral throughout and lacks secondary 
deposits. Reytlinger (1981, *2612, p. 48, 49) 
suggested that Banffella Mamet, 1970 might 
be a synonym of Urbanella, but Banffella 
has many more chambers per whorl, a less 
prominent early streptospiral coil, and a lay
ered wall, hence is here included in the Endo
thyrinae.

Subfamily ENDOTHYRINAE Brady, 1884 
Endothyrinae Brady, 18841*344), p. 66.
Plectogvrinae Reytlinger. 1958 (*26011, p. 57. 
Quasiendothyrinae Reytlinger. 19611*2603), p. 53.

Test planispiral to streptospiral, involute 
to evolute, later may be uncoiled; chambers 
inflated; wall microgranular calcareous, tend
ing to be differentiated as two to three layers, 
may develop supplementary deposits; aper
ture simple, basal to areal. U. Devonian to U. 
Carboniferous.

BANFFELLA Mamet. 1970
Plate 244. figs. 9-13

Type species: Endothyra'! banffensis McKay 
and Green, 1963 (*1971), p. 30; OD.
Banffella Mamet, in Mamet and Skipp, 19701*2016), p. 335.

Test discoidal, close coiled, early whorls 
streptospiral, later nearly planispiral and evo
lute, with up to fifteen chambers per whorl, 
septa straight, slightly oblique, and directed 
forward, the inner margins secondarily re- 
sorbed and the bases thickened secondarily 
against the outer wall to appear wedgelike 
between the small rectangular chambers as 
seen in horizontal section; wall calcareous, 
layered, granular and pseudofibrous, with a 
tendency for recrystallization; aperture a low 
basal slit. L. Carboniferous (L. to U. Visean); 
Canada: Alberta: USA; Alaska. Arizona. Utah.

Remarks: Although suggested to be a jun
ior synonym of Urbanella by Reytlinger (1981, 
*2612, p. 48.49), Banffella has a layered wall 
and more numerous chambers per whorl and 
is placed in the Endothyrinae.

ENDOTHYRA Phillips. 1846 
Plate 244, figs. 1-6

Type species: Endothyra bowmani Phillips. 
1846 (syn.: Involutina lobata Brady, 1870. *327, 
p. 382; Endothyra bradvi Mikhaylov, 1939, 
*2114, p. 51); OD(M).
Endothyra Phillips, 1846 (*2403|, p. 277 inom. conserv., 

ICZN Op. 724. April. 1965: non Endothyra Gude. 1899). 
non Endothyra Phillips, in Brown. 1843 1*436), p. 17 

(nom. reject., ICZN Op. 724, April, 1965).
Plectogyra E. J. Zeller, 1950 (*3442), p. 3: type species: 

Plectogyraplectogym  E. J. Zeller, 1950: OD. 
Plectogyrina Reytlinger, 1958 1*2601), p. 57 (name not 

available, ICZN Art. I3(a)(i). no description): type spe
cies: Endothyra'! fomichaensis Lebedeva. 1954 (*1794), 
p. 256; OD."

Plectogyrina Reytlinger. in Rauser-Chemousova and 
Fursenko, 1959 (*2531), p. 196: type species: Endo- 
thym'! fomichaensis Lebedeva. 19541*1794), p. 256: OD. 
Test enrolled throughout, partially invo

lute, periphery broadly rounded, early stage 
streptospirally enrolled or with plane of coiling 
changing abruptly during growth, chambers 
inflated and few per whorl and with few whorls; 
wall calcareous, microgranular, with two or 
three layers, a thin dark outer layer or tectum 
and a thicker, fibrous to alveolar inner layer



or diaphanotheca, commonly in part recrys- 
tallized and may have an inner tectorium. 
secondary deposits consist of nodes, ridges, 
or hooks on the chamber floor; aperture a 
low basal slit, those of earlier chambers en
larged by resorption. L. Carboniferous to U. 
Carboniferous (Moscovian); cosmopolitan.

EOENDOTHYRANOPSIS Reytlinger 
and Rostovzeva, 1966 

Plate 244, figs. 7, 8. and 14-23 
Type species: Parastaffella pressa Grozdilova, 
in Lebedeva, 1954 (*17941, p. 276; OD.
Eoendothyranopsis Reytlinger and Rostovzeva. in Reyt

linger. i% 61*2608), p. 55.
Eoendothyranopsis Reytlinger, 1964 (*2606), p. 521 name 

not available, ICZN Art. 13 (a)(i), no description). 
EomiUerella Skipp, in McKee and Gutschick. 1969 (*1972), 

p. 216: type species: Endothyra scitula Toomey. 1961 
(*3208), p. 26 (syn.: Endothyra symmetrica E. J. Zeller, 
1957, *3443, p. 701, non E. symmetrica Morozova. 
1949): OD.

Skippella Browne and Pohl, 1973 (*438), p. 218; Sando 
and Mamet. 1974 (*2731), p. 621 (name not available. 
ICZN An. 13 (a)(i), no description).

Skippella Mamet. 1974 1*2007), p. 201: type species: 
Endothyra (Glohoendothyra) redwallensis Skipp. in 
McKee and Gutschick, 1969 1*1972), p. 210: OD. 
Tfesl enrolled, inflated nautiloid to flattened 

and biumbilicate, involute, periphery rounded, 
early coiling slightly irregular, later planispiral, 
septa oblique, a continuation of the curve of 
the outer chamber wall; wall calcareous, 
mictogranular, dark, with poorly defined inner 
hyaline radial layer, secondary deposits at the 
base of the chambers appear as a forward 
projecting hook or spine in the final chamber, 
those of earlier chambers resorbed but leave 
a low residual knob; aperture basal, a low 
arcuate slit. L. Carboniferous (L. Visean); 
USSR: Siberia, Urals, Kuznetsk; USA: Ari
zona. Idaho, Wyoming, M ontana, Mid- 
Continent, Alaska: Canada.

GLOBOENDOTHYRA Bogush 
and Yuferev, 1962 

Plate 245, figs. 1-5
Type species: Globoendothym pseudoglobuhis 
Bogush and Yuferev, 1962(*277), p. 150(syn.:
G. pseudoglobuhis Reytlinger, 1958, *2601, 
p. 55, nom. nud.; also Rauzer-Chemousova

and Fursenko. 1959, *2531, p. 1%, nom. nud.): 
nom. subst. pro Endothyra globulus (Eichwald) 
von Moller, 1878 (*2159), p. 98, non Nonionirut 
globulus Eichwald, 1860 (*1086), p. 350; OD.
Glohoendothyra Bogush and Yuferev. 1962|*277|, p. 149. 
Glohoendothyru Reytlinger. 1958 (*2601), p. 55. 57. 64. 

68; Rauzer-Chemousova and Fursenko, 19591*2531), 
p. 196 Iname not available. ICZN Art. 13 la)(il. no 
description).

Endothyra (GloboendothyraJ Skipp. in McKee and 
Gutschick, 19691*1972), p. 209 Inom. trunsl.l.
Test enrolled, early stage streptospiral, later 

nearly planispiral but somewhat oscillating, 
chambers inflated, septa oblique, aligned with 
the curvature of the outer wall; wall calcare
ous, three layers, a distinct dark tectum, clear 
diaphanotheca, dark inner layer, and possi
bly an additional one, secondary deposits form 
a low continuous layer on the chamber floors, 
thickening in the chamber corners, a promi
nent forward directed spinelike projection in 
the final chamber; aperture a low basal slit. 
L. Carboniferous (Visean to Moscovian); 
Eurasia; N. Africa; Australia; North America.

Remarks: The validity of this genus and its 
type species have received various interpreta
tions. The name was proposed for the genus 
(Reytlinger, 1958, *2601), and the type spe
cies designated as G. pseudoglobuhis. new 
name for Endothyra globulus von Moller, non 
Nonionina globulus Eichwald. However, this 
was not a renamed homonym but a new spe
cies based on a previously misidentified spe
cies. For a new species, a specific description 
is required, and neither the 1958 nor 1959 
publications by Reytlinger fulfilled this require
ment. Lacking a valid type species, the genus 
also was invalid. Other workers (e.g., Rozovs- 
kaya, 1963, *2662, p. 49) have considered 
Eichwald’s and von Mdller's specimens to be 
conspecific, although both had very much 
idealized illustrations. They therefore recog
nized the genus, and cited Eichwalds species 
as the type, although Reytlinger's original dis
cussion of the genus excluded Eichwald’s mate
rial. This genus was first validated by Bogush 
and Yuferev (1962, *277) who provided a cita
tion of the type species and a separate diag
nosis and description for both the genus 
Glohoendothyra and the type species pseudo-



globulus. Later. Bogush et al. (1965, *276, p. 
43) state that the "holotype” of the species 
pseudoglobulus (recte lectotype, as this was 
not designated originally) is the specimen of 
von Moller (1878. *2159, pi. IV, fig. 4).

KLUBOVELLA Lebedeva. 1956 
Plate 245, figs. 6 and 7

Type species: Klubovella konensis Lebedeva, 
1956; OD.
Klubovella Lebedeva. 1956 1*1795), p. 52. 
Quasiendothyra f Klubovella) Conil and Lys. t% 41*661), 

p. 225 (nom. Iran si.).
Test streptospirally enrolled in the early 

stage, later uncoiling and rectilinear, wall cal
careous, of two layers, a dark finely granular 
layer and an inner light hyaline radiate one, 
secondary deposits low and chomatalike in 
the enrolled stage, together with a considera
ble thickening of the septa that are much 
thicker than the outer wall, particularly at the 
inner margins; aperture basal in the early 
stage, central and simple in the early uncoiled 
chambers, relatively large or possibly sec
ondarily enlarged in earlier rectilinear cham
bers, becoming cribrate and multiple in the 
final chamber. U. Devonian (Fammenian); 
USSR: Kazakh ASSR.

Remarks: Originally described as coiled to 
biserial, Klubovella was compared to Spiro- 
plectammina, although the wall character in
dicated a relationship to Endothyra. Later, 
Reytlinger (1961, *2603, p. 53) regarded Klu
bovella as a synonym of Quasiendothym. but 
on the explanation to her plate 4, fig. 1-3,5, 
she considered Klubovella as a subgenus of 
Quasiendothyra. Both the typical entirely 
coiled specimens and the coiled to rectilinear 
ones were placed in Quasiendothyra. the lat
ter figured as Q. (Klubovellaj kobeitusana 
subsp. mirabilis Chernysheva and Q. (Klubo
vella) konensis (Lebedeva). Endothyra konensis 
Lebedeva was regarded as the basionym of 
the latter species, but no mention was made 
of Klubovella konensis Lebedeva of the same 
publication, the type species of Klubovella. 
If Endothyra konensis Lebedeva, 1956, p. 44, 
and Klubovella konensis Lebedeva, 1956, p. 
52 are regarded as distinct species, and both

placed in Quasiendothyra, even if in different 
subgenera, one would need to be renamed as 
a secondary homonym. However, we regard 
the two as distinct genera, although Klubovella 
is uniserial rather than biserial in the later 
stage, as indicated by Conil and Longerstaey 
(in Conil et al., 1980, *660, p. 86).

LAXOENDOTHYRA Brazhnikova 
and Vdovenko,1972

Plate 245. figs. 10-12
Type species: Endothyra pamkosvensis Lipina, 
1955 (*1863), p. 68; OD.
Endothyra (Laxnendothyra) Brazhnikova and Vdovenko.

in Vdovenko. 1972 (*3282), p. 106.
Laxoendothyra Reytlinger. 1981 (*2612), p. 471 nom. uansL i.

Test small, inflated, enrolled, early stage 
sueptospiral, later nearly or entirely planispiral, 
rapidly enlarging spire with few somewhat 
elongate chambers per whorl, septa short, 
inclined toward the aperture; wall calcare
ous, microgranular, two layers, no supple
mentary deposits; aperture large, basal. L. 
Carboniferous (Toumaisian to Visean); USSR; 
Belgium.

MIRIFICA Shlykova, 1969 
Plate 245. figs. 8 and 9

Type species: Endothyra mirifica Rauzer- 
Chemousova, 1948 (*2519), p. 179; OD. 
Omphalotis (Mirifica} Shlykova, 1969 (*2904), p. 49. 
Mirifica Reytlinger. 1981 (*2612), p. 47 inom. transl.l.

Test large, subglobular, enrolled, and invol
ute with whorl increasing rapidly in height, 
periphery broadly rounded, early stage 
streptospiral, later nearly planispiral but 
asymmetrical, numerous chambers per whorl, 
sutures short in the outer whorls, hooked and 
thick, sutures nearly flush externally; wall 
calcareous, fibrous, with radial vitreous layer 
at the exterior of the inner whorls, supple
mentary deposits weakly developed, also 
appearing as a vitreous radial layer over the 
outer surface of the previous whorl; aperture 
in the early stage basal, simple, slitlike, becom
ing multiple and cribrate in the final whorl. L. 
Carboniferous (U. Visean); European and cen
tral Asiatic USSR.



OMPHALOTIS Shlykova, 1969
Plate 246. figs. 1-4

Type species: Endothyra omphalota Rauzer- 
Chemousova and Reytlinger, in Rauzer- 
Chemousova and Fursenko, 1937 (*2530), p. 
265: OD.
Omphalotis Shlykova, 1969 (*2904), p. 47.
Omphalotis Mamet. 1969 (*20041, p. 132: type species: 

obj.; OD.
Test nautiloid, enrolled, involute, and 

biumbilicate, early coiling slightly variable, 
later planispiral, sutures radial to slightly 
oblique; wall calcareous, outer tectorium con
tinuing to produce a distinct septal margin, 
thick radiate median layer and dense micro- 
crystalline tectum, well-developed secondary 
deposits on the chamber floor, the low cho- 
matalike deposits may be hooklike or a forward 
directed spine in the final chamber; aperture 
a broad and low basal opening. L. Carbonif
erous (M. Visean) to U. Carboniferous (L. 
Namurian); European and Asiatic USSR; 
France; N. Africa; USA; Idaho, Utah.

PARAPLECTOGYRA Okimura, 1958
Plate 246. Tigs. 12-17

Type species: Paraplectogyra masanae Oki
mura, 1958; OD.
Paraplectogyra Okimura. 1958 1*2295), p. 254. 
Endothyra (Mediendothyra) Brazhnikova and Vdovenko, 

in Vdovenko, 19721*3282), p. 107; type species: Plec- 
togym obscure Brazhnikova and Vdovenko. 1971 (*354), 
p. 52: OD.
Test small, enrolled, involute, periphery 

broadly rounded, sides flattened, early stage 
with variable coiling, later planispiral, whorls 
expanding rapidly and with relatively few cham
bers per whorl, septa straight, radial or directed 
slightly forward; wall calcareous, microgran- 
ular, with three layers, corresponding to the 
tectum, diaphanotheca. and lower tectorium, 
secondary deposits form axial thickenings and 
line the chamber floor; aperture low, basal, 
equatorial. L. Carboniferous (U. Toumaisian 
to L. Visean); Japan; USSR.

QUASIENDOTHYRA
Rauzer-Chemousova, 1948

Plate 246, figs. 10 and 11
Type species: Endothyra kobeitusana Rauzer-

Chemousova, 1948 (*2523), p. 7 (syn.: E. 
cobeilusana Grablin et al.. 1940. *1285, p. 48, 
nom. nud.); OD.
Quasiendothym Rauzer-Chemousova, 1948 (*2522), p. 228.

Test free, discoidal, periphery broadly 
rounded, sides concave, early whorls slightly 
irregular with later change in plane of coil
ing, close coiled, chambers numerous, septa 
directed forward, about equal in thickness to 
the outer wall; wall calcareous, of two layers, 
outer layer finely granular and homogeneous 
and inner layer hyaline and radial, secondary 
deposits chomatalike, at each side of the 
median line against the previous whorl; 
aperture basal, relatively high and oval. U. 
Devonian (Fammenian) to L. Carboniferous 
(Toumaisian); USSR; Turkey.

SEMIENDOTHYRA Reytlinger. 1980
Plate 246. fig. 18

Type species: Semiendothyra surenica Reyt
linger, 1980; OD.
Semiendothyra Reytlinger. 1980 (*2611), p. 29.

Test large, laterally compressed, nautiloid 
and involute, early whorls streptospiral, later 
planispiral and may be slightly evolute, cham
bers somewhat inflated, septa slighdy arched 
forward in continuation of the curvature of 
the outer wall; wall calcareous, microgranular, 
of three layers, thick light-colored granular 
median layer bordered by thin and dark inner 
and outermost layers, secondary deposits exten
sive, small chomatalike mounds near the 
aperture, spinelike in the final chamber; 
aperture simple, basal, low. M. Carbonifer
ous (Namurian); USSR: Bashkir ASSR.

TUBERENDOTHYRA Skipp. 1969 
Plate 246, figs. 5-9

Type species: Endothyra tuberculata Lipina, 
1948 (*1860), p. 253; OD.
Endothyra ( Tuberendothyra) Skipp, in McKee and 

Gutschick, 1969 (*1972), p. 210 (also used in generic 
sense, p. 210).
Test discoidal to subglobular, biumbilicate, 

periphery rounded, early stage streptospiral, 
later planispiral, septa long, directed slightly 
forward and following the curvature of the 
outer wall; wall dark to gray, two layers, sec



ondary deposits on the floor of all chambers 
form prominent unconnected mounds or tuber
cles that are equidimensional to elongate and 
may appear in section as nodes or spines, 
inner tips of the septa may be thickened; 
basal aperture low to moderate in size. L. 
Carboniferous (U. Tournaisian to L. Visean); 
USSR; Siberia. Ural Mountains, Russian Plat
form: USA; Arizona. Colorado. New Mexico, 
Alaska; Canada: Alberta.

Remarks: Although described as a subge
nus, Tuberendothyra was then consistently 
used in the generic sense in the original 
publication.

ZELLERINELLA Mamet. 1981
Plate 247. figs. 1-5

Type species: Endothyra discoidea Girty, 1915 
(*1242>, p. 27; OD.
Zellerinelta Mamet. 1981 |*201 If, p. 140 (nom. subsi.

pro ZeHerina Mamet, 1970).
Zellerina Mamet, in Mamet and Skipp. 1970 (*2016), 

p. 336 (non Zellerina Ibrre and Callejas, 1958): type 
species: obj.. OD.
Test small, discoidal, sides slightly exca

vated, early stage slightly streptospiral, later 
planispiral and evolute: wall calcareous, 
microgranular, with differentiated inner and 
outer layers, secondary deposits form weak 
pseudochomata; aperture simple, basal. L. 
Carboniferous (U. Visean to L. Namurian); 
USA: Arkansas; Southeast Asia: Laos.

Remarks: As no holotype was indicated in 
the original description of the type species, 
the specimen figured by Girty (1915, *1242, 
pi. 10, fig. 15) is here designated as lectotype 
for Zellerinelta discoidea (Girty).

Subfamily HAPLOPHRAGMELLINAE 
Reytlinger, 1959

Haplophragmellinae Reytlinger. in Rauzer-Chemousova 
and Fursenko. 1959 (*2531), p. 185.
Early stage planispiral to streptospiral, cham

bers enlarging rapidly, later may be uncoiled 
and rectilinear: wall coarsely microgranular 
and undifferentiated, no supplementary depos
its; aperture single and basal in the early 
stage, cribrate in the adult. L. Carboniferous 
(Tournaisian) to U, Carboniferous (Moscovian).

CORRIGOTUBELLA Ganelina, 1966
Plate 247, rigs. 13 and 14

Type species: Corrigotubella posneri Ganelina, 
1966; OD.
Corrigotubella Ganelina. 1966 (*1213), p. 98.

Test large, robust, up to 1.08 mm in length, 
early stage streptospiral. later planispiral. about 
five to six chambers in the last whorl, finally 
with a few short, broad, uncoiled, and rectilin
ear chambers, septa in the enrolled stage short, 
continuing the curvature of the outer wall 
and equal to it in thickness, septa of the 
rectilinear portion horizontal and thicker than 
the outer wall; wall calcareous, microgranular. 
with some inclusions; aperture simple and 
basal in the coiled stage, terminal in the recti
linear portion, with a double opening in at 
least the final chamber. L. Carboniferous (U. 
Tournaisian to L. Visean); USSR: Urals.

CRIBROSPIRA von Moiler, 1878 
Plate 247. figs. 15-17

Tvpe species: Cribmspimpanderi von Moller, 
1878; OD(M).
Cribroapira von Mdller, 1878 (*2159), p. 86.

Test free, large, planispirally enrolled 
throughout or slightly irregularly coiled with 
rapidly enlarging spire, five to six chambers 
per whorl, septa very short, sutures slightly 
depressed and radial; wall calcareous, micro
granular, compact and undifferentiated, with
out secondary deposits; aperture large and 
basal in the early stage, that of the final cham
ber multiple and cribrate on a trematophorelike 
structure. L. Carboniferous (Visean); Euro
pean and central Asiatic USSR; USA: Idaho. 
Utah.

HAPLOPHRAGMELLA Rauzer- 
Chemousova and Reytlinger, 1936

Plate 247, figs. 8-12
Tvpe species: Endothyra panderi von Moller, 
1879 (*2160), p. 17: OD.
Haplophragmella Rauzer-Chemousova and Reytlinger. 

in Rauzer-Chemousova et al.. 1936 (*25291, p. 215. 
228.
Test large, streptospirally enrolled in the 

early stage, with few chambers per whorl, 
later chambers uncoiled and rectilinear: wall



calcareous, thick, coarse grained, with some 
inclusions; aperture in the early stage simple 
and basal, becoming multiple and cribrate in 
the later coiled chambers and the uncoiled 
stage. L  Carboniferous (Visean); USSR; USA: 
Idaho, Montana, Wyoming.

HAPLOPHRAGMINA Reytlinger, 1950
Plate 247, figs. 6 and 7

Type species: Haplophragmina kashkirica 
Reytlinger, 1950; OD.
Haplophragmina Reytlinger. 19501*2597), p. 28.

Test large, robust, elongate, up to 2.15 mm 
in length, early stage planispirally enrolled 
and involute, with few chambers per whorl 
and slightly incised radial septa, later and 
dominant stage uncoiled and rectilinear, cham
bers slightly inflated and subcylindrical and 
sutures horizontal; wall thick, calcareous, 
coarsely granular, with considerable calcare
ous agglutinated material, including smaller 
foraminiferal tests and other shell fragments; 
aperture simple, basal in the enrolled stage, 
terminal in the rectilinear part, cribrate in the 
final chamber. U. Carboniferous (Moscovian); 
USSR: Moscow Basin, Mordov ASSR, Komi 
ASSR, Kuibyshev district.

MIKHAILOVELLA Ganelina, 1956 
Plate 248. fig. 3

Type species: Endothyrina? gracilis Rauzer- 
Chemousova, 1948 (*2517), p. 163; OD.
Mikhailovella Ganelina. 1956 (*1212), p. 100.

Test streptospirally enrolled in the early 
stage, later uncoiled and rectilinear, cham
bers inflated, septa arched forward, sutures 
depressed; wall calcareous, microgranular, dark 
and homogeneous, thin and of constant thick
ness throughout; aperture basal, low, and slitlike 
in the early enrolled part, becoming terminal 
and cribrate in the later enrolled chambers or 
only in the uncoiled stage. L. Carboniferous 
(M. Visean); USSR: Moscow Basin; USA; 
Idaho, Utah.

RHODES INELLA Conil 
and Longerstaey, 1980 

Plate 248. fig. 2
Type species: Cribrospira pansa Conil and 
Lys, 1965 (*662), p. B36; OD.

Rhodesinella Conil and Longerstaey, in Conil, 19801*657), 
p. 481nom. subsi. pm Rhodesina Conil and Longerstaey, 
1980).

Rhodesina Conil and Longerstaey, in Conil el al.. 1980 
1*660), p. 77 (non Rhodesina Malloch. 1921. nee Curran, 
1939); type species; obj.: OD.
Test enrolled, early part streptospiral. later 

planispiral with rapidly expanding whorl and 
a tendency to uncoil in the later stage, cham
bers inflated, septa moderately short, straight, 
and inclined toward the aperture; wall cal
careous, granular to coarsely granular, with 
some agglutinated particles; aperture basal, 
low in the early stage, multiple and cribrate 
in the final chamber. L. Carboniferous (L. 
Visean); Belgium; England.

Subfamily ENDOTHYRANOPS1NAE 
Reytlinger, 1958

Endotbyranopsinne Reytlinger. 1958 1*2601), p. 57.
Test large, planispiral, and involute, rarely 

uncoiling in the adult; septa thick and mas
sive; wall coarsely microgranular, with a tend
ency to recrystallize, thick and finely perforate 
in geologically later forms, supplementary 
deposits as chomata and parachomata: aper
ture simple, basal, rarely cribrate. L. Car
boniferous (Visean) to U. Carboniferous 
(Stephanian).

CRIBRANOPSIS Conil 
and Longerstaey, 1980 

Plate 248. fig. 1
Type species: Cribranopsis fossa Conil and 
Longerstaey, in Conil et al., 1980(*660), p. 79 
(syn.: Endothyra menneri Bogush and Yuferev 
subsp. solida Conil and Lys forma fossa Conil 
and Naum, 1977 (*668), pi. 6, fig. 79; forma 
category infrasubspecific, and excluded from 
zoological nomenclature. ICZN Art. 16. hence 
name unavailable as of this earlier date and 
authorship); OD.
Cribranopsis Conil and Longerstaey. in Conil et al., 1980 

1*660), p. 78.79.
Test enrolled, early stage may be strepto

spiral, later coiling planispiral, numerous cham
bers per whorl, last whorl expanding rapidly, 
septa nearly radial, short and thick; wall cal
careous, thick, coarsely granular, with agglu
tinated inclusions; aperture basal in the early 
stage, in the last one or two chambers be



coming terminal and cribrate, with large 
openings. L. Carboniferous (Visean); Czech
oslovakia; Belgium: Great Britain.

ENDOTHYRAN ELLA Galloway 
and Harlton, 1930
Plate 248, figs. 7 and 8

Type species: Ammobaculitespowersi Harlton, 
19271*1422), p. 21; OD.
Endoihvranella Galloway and Harlton. in Galloway and

Ryniiter. 1930 (*12081, p. 13.
Test enrolled in the early stage, later un

coiling, early whorls slightly streptospiral, later 
planispiral and evolute, chambers slightly in
flated and wedgelike, sutures depressed, septa 
thickened, especially in the apertural region 
of the rectilinear chambers, where they may 
be up to four times the thickness of the outer 
wall; wall calcareous, thin, and undifferen
tiated, granular, fibrous, and perforate; aperture 
simple and basal in the enrolled stage, later 
areal and rounded, terminal in the rectilinear 
stage. U. C arboniferous (Moscovian to 
Stephanian); USA: Texas. Oklahoma, Indi
ana; USSR.

Remarks: Endothymnella has been reported 
from the L. Carboniferous to the Triassic, but 
species other than those of the Upper Car
boniferous do not appear to be congeneric 
with the type species.

ENDOTHYRANOPSIS Cummings. 1955 
Plate 248, figs. 9-11

Type species: Involutina crassa Brady, in 
Moore, 1870 (*2177), p. 379,382; OD.
Endothyrunopsis Cummings, 19551*694), p. I.

Test free, subglobular to nautiloid, plani
spiral and involute, or with slight asymmetry, 
biumbilicate, periphery broadly rounded, 
chambers appearing subquadrate in section, 
septa straight or slightly inclined toward the 
aperture; wall calcareous, thick, finely granu
lar, perforate, or with radiate structure in sec
tion, commonly recTystallized: aperture a low 
basal equatorial arch. L. Carboniferous 
(Visean): Eurasia; North America.

LATIENDOTHYRANOPSIS Lipina. 1977
Plate 249, figs. 12 and 13

Type species: Endothym latispimlis var. grundis 
Lipina, 1955 (*1863), p. 66; OD.

Endothym (Uitiendothymnopsix) Lipina. 1977 (*1868),
p. 16.

Latiendothymnop.m  Conil and Longerstaey. in Conil et 
al.. 1980 (*660), p. 78.80 Inom. transl.l.
Test relatively large, up to 1.0 mm in diam

eter, nautiloid, slightly concave sides and 
rounded periphery, early stage streptospiral, 
later planispiral, whorls increasing gradually 
in height, from six to ten chambers in the 
final whorl, septa straight, long, thick; wall 
calcareous, thick, microgranular. with calcite 
inclusions and coarsely agglutinated mate
rial, may show slight differentiation of a thin 
dark outer layer, secondary deposits lacking 
or consisting of a layer on the floors and 
infilling the comers of the chambers; aperture 
basal. L. Carboniferous (L. Visean); USSR; 
Belgium; Japan.

PLECTOGYRANOPSIS Vachard, 1977
Plate 249. figs. 1-3

Type species: Endothyra convexa Rauzer- 
Chemousova. 1948 (*2518), p. 169; OD. 
Ptectogymnopsis Vachard, 1977 (*3249), p. 145. 
Convexoendothym  (fide Conil and Longerstaey, in Conil 

et al., I960 (*660), p. 80. used by Reytlinger, hut an 
isogenotypic synonym of Pteciogvmnopsis: no refer
ence cited).
Test robust, planispiral or with slightly irreg

ular early whorls, nautiloid, biumbilicate. 
chambers inflated, enlarging rapidly, four to 
five in the final whorl, septa short, straight, 
thick, following the curvature of the outer 
wall but blundy terminated; wall calcareous, 
finely granular, may be recrystallized or par
tially replaced and thus appear more coarsely 
granular or even agglutinated, thick, finely 
perforate, no supplementary deposits other 
than thickening of the septa; aperture basal, 
simple. L. Carboniferous (L. Visean) to U. 
Carboniferous (L. Namurian): European 
USSR; Belgium; Czechoslovakia; Denmark; 
France: Germany.

SPINOTHYRA Mamet, 1976 
Plate 249. figs. 4-9

Type species: Endothyra pauciseptata Rauzer- 
Chemousova. 1948 (*2519), p. 176; OD. 
Spinothvm  Mamet. 1976 (*2010), p. 11.

Test enrolled, robust, involute, biumbilicate, 
coiling slightly irregular to streptospiral, whorls



enlarging rapidly, few chambers per whorl, 
commonly four in the final whorl, chambers 
inflated, septa short and thicker than the outer 
wall; wall calcareous, fibrous radiate, sec
ondary deposits chomatalike at the floor of 
the chambers, those of the final whorl ap
pearing as prominent anteriorly directed hooks; 
aperture a low basal slit. L. Carboniferous 
(M. Vise an) to U. Carboniferous (L. Namurian): 
USSR; Canada: British Columbia; USA: 
Arizona.

TIMANELLA Reytlinger, 1981
Plate 248, figs. 4-6

Type species: Endothyra eostaffelloides 
Reytlinger, 1950 (*2597), p. 35; OD.
Timanella Reytlinger, 1981 | *26121, p. 57.

Test discoidal, laterally slightly compressed, 
enrolled. planispiral, or with slightly irregular 
early whorls, two to three rapidly enlarging 
whorls and ten to twelve chambers in the 
final whorl, septa straight, slightly oblique, 
thick: wall calcareous, granular, and may be 
recrystallized or have foreign inclusions, light 
gray in color, supplementary deposits finely 
granular and darker gray, clearly differenti
ated from the primary wall, deposits covering 
the chamber floor and filling the lateral areas; 
aperture an arched basal opening. U. Car
boniferous (Moscovian); USSR.

Family BRADY 1NIDAE Reytlinger, 1950
Bradyinidae Reytlinger. 19581*2601), p. 57. nom. transl. 

ex subfamily Bradyininae.
Bradyininae Reydlnger, 19501*2597), p. .18 (subfamily). 
Glyphostomellinae A. D. Miklukho-Maklay. 19631*2130), 

p. 191, 197.
Test planispiral and involute, or rarely 

enrolled biserial: few chambers per whorl: 
microgranular wall with tectum, alveolar with 
tectum, or microgranular and finely perfo
rate; septa with septal lamellae, no basal 
supplementary deposits; aperture simple in 
early stage, cribrate in last few chambers of 
adult, may have sutural supplementary open
ings. L. Carboniferous (Visean) to L. Permian 
(Sakmarian).

BIBRADYA St rank. 1983
Plate 249, figs. 10 and 11

Type species: Bibmdya inflata Strank, 1983; 
OD.
Bibmdya St rank, 1983 (*3075), p. 436.

Test enrolled, coiling irregular to strepto- 
spiral, whorl expanding very rapidly, cham
bers inflated and rapidly enlarging, few per 
whorl, final chamber occupying 25 percent 
to 35 percent of the test periphery, septa short, 
thicker than the adjacent wall and bifurcat
ing close to the outer wall but nearly radial 
and terminating bluntly; wall calcareous, 
microgranular to very finely granular, dense 
and compact, thin but increasing slightly in 
thickness in later chambers; aperture basal in 
the early stage, cribrate in the adult L. Car
boniferous (U. Visean: Asbian); Great Britain.

Remarks: Although the original descrip
tion states that the wall structure is '“endo- 
thyroid," no indication is given as to whether 
the wall is undifferentiated or has more than 
one layer.

BRADYINA von Moller. 1878
Plate 250. figs. 1-6

Type species: Bradyina nautiliformis von 
Moller, 1878 =  Nonionina rotula Eichwald, 
1860 (*1086), p. 349; SD Cushman, 1927 (*746), 
p. 189.
Bradyina von Mdller, 1878 (*2159), p. 78.

Test robust, nautiloid, planispiral, and invol
ute, sutures deeply incised, pre- and postseptal 
plates or lamellae that converge toward the 
septa form small chamberlets or canals near 
the septa, the small chamberlets open to the 
exterior by means of a row of septal pores; 
wall calcareous, with microgranular tectum 
and inner perforate or keriothecal structure; 
aperture basal in the early stage, final cham
bers with numerous pores in the apertural 
face forming a cribrate aperture. L. Carbonif
erous (Visean) to L. Permian: USSR: Urals. 
Kazakhstan,Bashkir,Komi ASSR,central Asia: 
Iran; Mongolia; China; England, Scotland, 
Belgium; USA: Kansas.

GLYPHOSTOMELLA Cushman 
and Waters, 1928 

Plate 251 .figs. 1-5
Type species: Ammochilostomat! triloculina 
Cushman and Waters, 1927 (*854; Sept.), p. 
152 = Bradyina holdenviilensis Harlton, 1927 
(*1422; July), p. 18 (fide Warthin, 1930, *3352, 
p. 23); OD.



Glvphostomellu Cushman and Waters. 1928 (*857), 
p. 53.
Test enrolled, planispiral, and involute, com

monly three rapidly enlarging chambers per 
whorl, triangular septal chamberlets formed 
by septal lamellae or partitions as in Bmdyina: 
wall calcareous, granular, with outer tectum 
and inner part alveolar to keriothecal and 
perforate; aperture basal in the early stage, 
later areal and multiple with a few horizontal 
slits, and finally consisting of elongate slits up 
the apertural face as well as horizontal slits at 
the position of the internal septal lamellae or 
partitions, sutural openings as in Bmdyina 
but much larger vertical slits perpendicular 
to the septa. U. Carboniferous (Westphalian 
to Stephanian) to Permian; USA: Oklahoma, 
Colorado, Texas; USSR: Russian Platform, 
Urals, central Asia; Egypt.

JAN1SCHEWSKINA Mikhaylov, 1935
Plate 250, figs. 7-10

Type species: Janischewskina typica Mikhaylov, 
1935; OD.
Janischewskina Mikhaylov, 1935 (*2113), p. 40. 
Samarina Rauzer-Chemousova and Reytlinger, in Rauzer- 

Chemousova and Fursenko, 1937 (*2530), p. 297; type 
species: Samarina operculata Rauzer-Chemousova and 
Reytlinger, 1937; OD.
Test enrolled, planispiral, and involute, 

incised sutures resulting in septal chamberlets 
as in Bmdyina: wall calcareous, fibrous, but 
without the alveolar structure of Bmdyina: 
aperture basal in the early stage, later multi
ple and cribrate, on an apertural trematophore, 
sutural openings present in the septal cham
berlets. L. Carboniferous (U. Visean); USSR; 
Belgium; England; Scotland: France.

POSTENDOTHYRA J. X. Lin, 1984 
Plate 830. figs. 1-6

Type species: Postendothym scabra J. X. Lin, 
1984; OD.
Postendothym J. X. Lin, 19841*1855), p. 136, 329.

Test free, subspherical, planispirally enrolled 
and involute, biumbilicate, only two to three 
chambers per whorl, small chamberlets pres
ent along the sutures, periphery rounded; 
wall calcareous, with outer tectum and inner 
coarsely alveolar keriotheca; primary aperture 
a low interiomarginal equatorial slit, supple
mentary sutural slits open into the septal

chamberlets. Upper part L. Permian; China; 
Xintan, Hubei Province.

PSEUDOBRADYINA Reytlinger, 1950
Plate 249, figs. 14-19

Type species: Pseudobmdyina pulchm  Reyt
linger, 1950; OD.
Pseudobmdyina Reytlinger, 1950 (*2597), p. 45.

Test free, enrolled, planispiral, involute, 
chambers inflated, rapidly increasing in size 
as added, three per whorl, sutures incised, 
septa short, oblique, with a rudimentary 
postseptal lamina present only in the final 
chamber if at all; wall calcareous, granular, 
finely perforate, that of the final whorl much 
thicker than in earlier chambers; aperture 
simple and basal in the early stage, multiple 
with a few straight to arcuate slits perpendic
ular to the suture in the final chamber but 
poorly developed or no sutural slits present 
between earlier chambers. U. Carboniferous 
(Moscovian to Stephanian) to L  Permian 
(Sakmarian); USSR; Moscow Basin, central 
Asia; USA: Kansas.

Superfamily TETRATAXACEA 
Galloway, 1933

Tetraiaxacea Haynes, 1981 |*1437), p. 136, nom. Lransl. 
ex subfamily Tetmtaxinae.
Test conical, trochospiral, spiral side evo- 

lute, umbilical side involute; few to many 
chambers per whorl. secondary partitions may 
result in many tiny chamberlets; wall micro- 
granular calcareous, may have one or two 
distinct layers; aperture umbilical. L. Car
boniferous (Toumaisian) to U. Permian.

Remarks: Differs from the Endothyracea 
in the distinctly conical trochospiral test.

Family PSEUDOTAXIDAE Mamet. 1974 
Pseudotexidae Mamet. 1974 (*2007), p. 201.

As in the superfamily; wall single layered. 
L. Carboniferous (Toumaisian) to U. Carbon
iferous (Namurian).

PSEUDOTAXIS Mamet, 1974 
Plate 251. figs. 13-16

Type species: Tetmtaxis eominima Rauzer- 
Chemousova, 1948 (*2523), p. 12; OD.
Pseudotaxis Mamet, 1974 (*2007), p. 202.
Endotaxis Bogush and Brazhnikova, in Brazhnikova and



Vdovenko, 19831*356), p. 56: type species: Tetrataxis'! 
bruzhnikovue Bogush and Yuferev, 19661*278), p. 177 
inom. suhsi. pro Tetmtaxis minuta Brazhnikova, 1951 
(*348), p. 85. non Tetmtaxis minuta Morozova. 1949); 
OD.
Test free, low, and conical, proloculus fol

lowed by irregularly trochospiral coil, three 
to five chambers per whorl, without internal 
subdivisions; wall calcareous, microcrystal- 
line, single layered: aperture umbilical in posi
tion as in Tetmtaxis. L. Carboniferous (U. 
Toumaisian) to U. Carboniferous (Namurian); 
Europe; Asia; North America; Australia.

VISSARIOTAXIS Mamet. 1970
Plate 251. figs. 17-21

Tvpe species: Monotaxis exilis Vissarionova, 
1948 (*3295), p. 194; OD.
Vissarintaxis Mamet, 19701*2005), p. 45.
Vissarintaxis Cummings, 1961 1*698), p. 117. 119-123, 

126. pi. 4; Cummings, in R. B. Wilson, 19611*3382), p. 
48-56.611 name not available. ICZN Art. 13 (a)(i).(b), 
no description).

Vissariotaxis Mamet. Choubert, and Hottinger, 1966 
1*2012), p. 15-18 (name not available, ICZN Art. 13 
(a)(il, no description).

Howchiniopsis Habeeb and Banner, 1979 |*I351|, p. 82; 
type species: obj.: OD.
Test small, low. and conical, with broad 

circular umbilical cavity, chambers trocho- 
spirally coiled, one per whorl; wall calcare
ous, microgranular, homogeneous, single 
layered; aperture wide, umbilical in position. 
U. Carboniferous (Namurian); USSR; England; 
Belgium; N. Africa.

Remarks: The date of validation of Vis- 
sariotaxis is discussed in full by Loeblich and 
Tappan (1984, *1919, p. 1156).

Family TETRATAXIDAE Galloway, 1933
Teirataxidae Pokomy, 1958 (*2447), p. 199. nom. trnnsl. 

ex subfamily Tetrataxinae.
Tetrataxinae Galloway. 19331*1205), p. 161 (subfamily). 
Tetrataxiinae Rcytlinger, 1950|*2597),p,71 (err. emend.).

Test conical, numerous whorls of few low 
chambers per whorl, leaving an open central 
umbilicus at the base of the cone; wall calcar
eous, microgranular, two layered; aperture 
beneath a flap at the center of the umbilical 
margin of the chamber, opening into the umbil
icus. L. Carboniferous (Toumaisian) to U. 
Carboniferous (Moscovian).

GLOBOTETRATAX1S Brazhnikova, 1983
Plate 251. fig. 12

T\>pe species: Tetrataxis iGlobotetmtaxis) 
elegantula Brazhnikova, in Brazhnikova and 
Vdovenko, 1983; OD.
Tetrataxis fGhhotetmtaxis) Brazhnikova, in Brazhnikova 

and Vdovenko. 1983 1*3561, p. 58.
Test moderately large, up to 0.72 mm in 

diameter, conical, early stage as in Tetmtaxis, 
gradually enlarging chambers surrounding an 
open umbilical region, later with a large hem
ispherical umbilical chamber that forms a 
convex base; wall calcareous, coarsely granu
lar, two layered, a thin dark layer and a thick 
vitreous fibrous layer; aperture slitlike, open
ing into the umbilical cavity. L. Carbonifer
ous (U. Visean); USSR; Belgium.

Remarks: The original description stated 
that the central cavity might be partitioned 
into chamberlets and that the hemispherical 
umbilical chamber may also have weakly 
developed partitions. These are not evident 
in the illustrations, hence have been omitted 
from the above description.

POLYTAXIS Cushman and Waters, 1928 
Plate 251. figs. 6-8

Type species: Poly taxis laheei Cushman and 
Waters, 1928; OD.
Polytaxis Cushman and Waters, 19281*857), p. 51. 
Falsotetmtaxis Marie, in Deleau and Marie, 19611*927), 

p. 95: type species: Tetmtaxis scurella Cushman and 
Waters, 19281*858), p. 65: OD.
Test large, up to 2.25 mm in diameter, low 

and conical, early stage as in Tetmtaxis, up 
to six chambers in the earliest whorl, later 
with low, crescentic chambers, gradually 
decreasing to four per whorl, forming many 
whorls and a spreading test; wall calcareous, 
microgranular, outer granular layer and inner 
hyaline fibrous layer; aperture umbilical in 
position, a narrow opening beneath a valvelike 
flap from the inner margin of the final cham
ber, those of earlier chambers and earlier 
whorls also may remain open. U. Carbonifer
ous (Moscovian); USA: Texas, Oklahoma; 
Austria; Algeria.

Remarks: Triassic species that previously 
were assigned to Poly taxis are said to have an 
agglutinated wall, apparently lack the char



acteristic aperture of Poly taxis, and probably 
belong to the Trochamminidae.

TETRATAXIS Ehrenberg, 1854
Plate 251. figs. 9-11

Tvpe species: Tetrataxis conica Ehrenberg, 
1854; OD(M).
Tetrataxis Ehrenberg, 1854 (*1068), p. 24.
Tetrataxis Ehrenberg, 1843 (*1060), p. 106 (name not 

available, no description or illustration).
Artetraxoum Rhumbler. 19131*2621 ),p. 391 (err emend.). 
‘IRuditaxis Schubert, 1921 (*2823), p. 180; type species;

Valvulina rudis Brady, 1876 (*334), p. 90; OD. 
Pseudotetraiaxis Marie, in Deleauand Marie, 1961 (*927), 

p. 91; type species: Tetrataxis planolocula Lee and 
Chen, in Lee et al„ 19301*1817), p. 94; OD.
Test conical, of varied height, circular in 

plan, numerous whorls formed by few, com
monly four chambers per whorl, early cham
bers appearing rounded from the spiral side, 
those of later whorls becoming low, broad, 
and crescentiform but are strongly overlapping 
on the umbilical side where a median flap 
from the chambers partially overlaps the quad
rilateral to cruciform umbilical cavity; wall 
calcareous, outer dark microgranular layer, 
and hyaline, white to amber-colored fibrous 
or radiate inner layer that is best developed 
on the test base around the umbilical open
ing: aperture a narrow slit beneath the valvu
lar projection that opens into the umbilical 
cavity. L. Carboniferous (U. Toumaisian to 
Visean) to U. Carboniferous (Namurian, 
Moscovian); England; Scotland; Belgium; 
Spain; Poland; Algeria; Iran; USSR; China; 
Australia; USA: Oklahoma, Texas, Nevada, 
Alaska.

Remarks: Species referred to Tetrataxis from 
the THassic are reported to have an aggluti
nated wall and probably are unrelated to the 
present genus.

Family VALVUUNELLIDAE Loeblich 
and T appan.1984

Valvutinellidae Loeblich and Tappan, 1984 (*1918), 
p. 23.

Valvullnellidae Loeblich and Tappan. 19821*1917), p. 29 
(name not available, ICZN Art 13(a)(i),no description. 
Test free, conical, trochospiral, interior of 

chambers subdivided by numerous horizon
tal and vertical partitions; wall calcareous.

microcrystalline, apparently a single layer; 
aperture interiomarginal on the umbilical side 
of test. L. Carboniferous (Visean) to U. Car
boniferous (Namurian).

Remarks: Differs from the Pseudotaxidae 
and Tetrataxidae in having subdivided 
chambers.

VALVULINELLA Schubert. 1908
Plate 252, figs. 1-5

Tvpe species: Valvulina youngi Brady. 1876 
(*334), p. 86: SD Schubert, 1908 (*2815), p. 
379.
Valvulinella Schubert, 19081*2816), p. 248 
Valvulinella Schubert, 1907 (*2814), p. 211 (name not 

available. ICZN Art. 13 (a)(i). no description). 
Palaeovalvuh'na Schubert. 1921 (*2823), p. 179; type 

species: obj.. SD Loeblich and Tappan. 19641*1910), 
p.C338.
Test conical, trochospirally coiled, with 

two to three chambers per whorl, interior 
subdivided by numerous vertical beams and 
one or two horizontal rafters per chamber, 
the vertical partitions being aligned from cham
ber to chamber; wall calcareous, microgranular, 
undifferentiated; aperture interiomarginal on 
the flattened base of the test. L. Carbonifer
ous (Visean) to U. Carboniferous (Namurian); 
England; Scotland; Belgium; Germany; 
Yugoslavia; Turkey; USSR: Donets Basin, 
Russian Platform; North America.

Family ABADEHELUDAE Loeblich 
and Thppan,1984

Abadehellidac Loeblich and Tappan. 19841*1918), p. 23. 
Abadehellidae Loeblich and Tappan. 19821*1917), p. 29 

(name not available, ICZN Art. 13(a)(i), no description).
Test free, conical, trochospiral, commonly 

two chambers per whorl surrounding a broad 
open umbilical region, chambers subdivided 
by two to three transverse plates paralleling 
the base of the test and by many radially 
arranged vertical plates; wall calcareous, outer 
wall with two layers, an outer dark micro
granular one and an inner light fibrous one, 
but septa and septula are single layered and 
microgranular. U. Permian.

Remarks: Differs from the Valvulinellidae 
in having a double-layered wall rather than an 
undifferentiated one.



ABADEHELLA Okimura and Ishii, 1975
Plate 252. figs. 6-8

Type species: Abadehella tarazi Okimura and 
Ishi. in Okimura et al., 1975; OD.
Abadehella Okimura and Ishi, in Okimura et al., 1975 

(*22961. p. 41. also err. cit. as Abedehella. p. 41.
Test conical, large, up to 1.35 mm in diam

eter at the concave base, trochospirally, numer
ous whorls, up to twenty, each with one and a 
half to two low chambers surrounding the 
open umbilicus, chambers subdivided by reg
ularly and closely spaced radial beams; wall 
calcareous, external wall with outer dark 
microgranular layer and inner light fibrous 
layer, septa and beams with a single micro- 
granular layer; aperture from each chamber 
opens into the umbilical region beneath a 
short valvular projection. U. Permian (U. 
Dzhulfian); Iran: India: Kashmir; Malaysia; 
Japan; Cambodia; USSR: Transcaucasus.

Superfamily FUSUL1NACEA 
von M oiler, 1878

Fusulinacea Loeblich and Tappan, 1961 (*1902), p. 287, 
nom. coix pro superfamily Fusulinoidea. 

FusulinnideaCiry.it> Piveieau. 19521*2413), p. 179. nom.
transl. ex family Fusulinidae.

Fusulinaceae A. D. Miklukho-Maklav. 1957 (*2121), 
p. 96.

Neoschwagerinaceae A. D. Miklukho-Maklay. 1957 
(*2121), p. 109.

Fusulinidca Pokomy, 19581*2447), p. 220. 
Verbeekinacea A. D. Miklukho-Maklay. 1958 (*21241, 

p.7.
Verbeekinidea A. D. Miklukho-Maklay, Rauzer- 

Chemousova, and Rozovskaya. 1958 (*2132), p. 17. 
Verbeekinaceae A, D. Miklukho-Maklay, 1963 1*2130), 

p. 132. 177,203, 259. 274.
Verbeekinoidea Pasini. 1965 (*2367), p. 94. 
Ozawainellacea Solov’eva, 1978 (*3024), p. 159. 
Staffellacea Solov'eva. 1978 (*3024), p. 159. 
Neoschwagennacea Solov'eva, 1978 (*3024), p. 159.

Test spherical, discoidal, or fusiform in 
shape, enrolled or less commonly uncoiling 
in later stage, numerous chambers per whorl: 
wall calcareous, microgranular, in one to four 
distinct layers; partial resorption may result 
in tunnels or foramina, and secondary depos
its may produce chomata, parachom ata, 
tectoria, and axial fillings. M. Devonian 
(Givetian) to U. Permian (Djulfian).

Family LOEBL1CHIIDAE Cummings. 1955 
Loeblichiidae Brdnnimann. 19681*3851, p. 73, nom. corr. 

pro family Loeblichinidae.
Loeblichinidae Rozovskaya, in Poyarkov. 1963 (*2464), 

p. 223 (nom. imperf.; nom. transl. ex subfamily 
Loeblichinae).

Nanicellldae Poyarkov. 1979 (*2466), p. 28.
Test planispiral throughout, evolute. with 

short axis of coiling; chambers numerous, 
increasing slowly in height as added; aperture 
basal. M. Devonian (Givetian) to U. Carbon
iferous (Moscovian).

Subfamily NANICELLINAE Fursenko, 1959
Nanieellinae Fursenko, in Rauzer-Chernousova and 

Fursenko, 1959 (*2531), p. 252.
Test planispiral, evolute; chambers numer

ous, increasing gradually in height; wall with 
thin dark outer layer and thicker, finely gran
ular inner layer; aperture basal, slitlike. M. 
Devonian (Givetian) to U. Devonian (Fiasnian).

NAN1CELLA Henbest, 1935
Plate 253. figs. 1-3, 9. and 10 

Type species: Endothyra gallowayi A. O. 
Thomas, 1931 (*3178), p. 40; OD.
Nanicella Henbest. 1935 (*1456|, p. 34.

Test discoidal, planispirally enrolled and 
evolute, biumbilicate, whorls enlarging rap
idly so that the test flares somewhat, although 
chamber lumen maintains a nearly constant 
height, chambers slightly overlap those of the 
previous whorl laterally to result in an equi- 
tant axial section, chambers numerous, up to 
fourteen in the final whorl, periphery sub
acute; wall calcareous, finely granular, trans
lucent, with thick inner yellowish layer and 
thin dark outer layer; aperture a low arcuate 
basal and equatorial slit. U. Devonian (U. 
Frasnian); USA: Iowa; USSR: Tatar ASSR, 
Saratov district.

RHENOTHYRA H. Beckmann. 1950
Plate 252, figs. 9-11

Type species: Rhenothyra refrathiensis H. 
Beckmann, 1950; OD,
Rhenothyra H. Beckmann. 1950 (*168), p. 184.

Test discoidal, planispirally enrolled and 
evolute, whorls enlarging slowly, with numer



ous chambers in the later whorls, about thir
teen to fourteen, nearly equidimensional in 
axial section, septa radial, slightly convex 
toward the aperture, somewhat thinner than 
the outer wall; wall calcareous, microgranular. 
thick, and massive throughout growth, three 
layered, the layers equivalent to the fusulinid 
tectum, diaphanotheca. and tectorium, no 
secondary deposits present; aperture an equa
torial circular opening at the base of the 
apertural face. Uppermost M. Devonian 
(Givetian); Germany.

Subfamily LOEBLICHIINAE Cummings, 1955
Loebllchiinae Loeblich and Tappan. 1961 (*1902), 

p. 286. nom. corr. pro subfamily Loeblichinae. 
Loeblichinae Cummings, 1955 (*694), p. 3 (nom. imperf.).

Test planispiral, compressed, evolute, cham
bers numerous, of nearly equal height through
out; aperture basal. L. Carboniferous (Visean) 
to U. Carboniferous (Moscovian).

LOEBLiCHIA Cummings, 1955 
Plaie 253, figs. 4-8

Type species: Endothyra ammonoides Brady, 
1873 (*331), p. 63,95; OD.
Loeblichia Cummings, 195S (*694), p. 3.

Test free, small, discoidal, sides flat, numer
ous low whorls planispirally enrolled and evo
lute, with many snail subrectangular chambers, 
up to twenty in the final whorl, septa straight, 
radial to slightly oblique; wall calcareous, 
microgranular, undifferentiated, secondary 
deposits absent or consisting of low pseudo- 
chomata: aperture a low equatorial basal arch. 
L. Carboniferous (Visean); England; Scotland; 
USSR: Russian Platform, Kazakhstan. Ukraine.

NOVELLA Grozdilova and Lebedeva, 1950 
Plate 253. figs. 11-13

Type species: Novella evoluta Grozdilova and 
Lebedeva, 1950; OD.
Novella Grozdilova and Lebedeva. 1950 (*1320), p. 20 
Novella Kireeva, 19491*1692), p. 26 (name not available. 

ICZN Art. 13 <a)(i). no description).
Test small, discoidal, planispirally enrolled 

and evolute, up to seven whorls, chambers 
small and low, increasing in number per whorl 
in later whorls, septa straight, simple: wall

calcareous, granular, thin, dark, undifferent
iated, well-developed chomata in later whorls: 
apertu re  a low arch. U. Carboniferous 
(Namurian to L  Moscovian); USSR: Ural 
Mountains, Moscow Basin, Komi ASSR, cen
tral Asia.

SEMINOVELLA Rauzer-Chemousova, 1951
Plate 253. figs. 14-16

Type species: Eostaffella (Seminovella) 
elegantula Rauzer-Chemousova. in Rauzer- 
Chemousova et al.. 1951; OD.
Eostaffella (Seminovella) Rauzer-Chemousova, in Rauzer- 

Chemousova et al.. 19511*2532), p. 64 (subgenus, but 
used in generic sense on p. 64. and expl. pi. 2, figs. 6-8). 

Millerella (Seminovella) A. D. Miklukho-Maklay. Rauzer- 
Chemousova, and Rozovxkaya. in Rauzer-Chemousova 
and Fursenko. 19591*2531), p. 208 Inum. transl.l. 

Seminovella Loeblich and Tappan, 1964 (*1910), p. C350 
(nom. traD5l.l.
Test discoidal to biconcave, planispiral. or 

slightly asymmetrical, earliest whorls invol
ute, later evolute with broadly rounded periph
ery and whorls increasing rapidly in thickness, 
leaving a broad and deep umbilicus, septa 
simple; wall calcareous, homogeneous in struc
ture, with weakly developed pseudochomata: 
aperture single. U. Carboniferous (U. Namurian 
to Moscovian); USSR.

Family OZAWAINELLIDAE Thompson 
and Foster, 1937

Ozawaineltidae A. O. Miklukho-Maklay. 1958 (*2124), 
p. 13. nom. transl. ex subfamily Ozawainellinae. 

Pseudoendothyridae Mamet and Skipp. 1970 (*2015), 
p. 1137.1140 (name not available. ICZN Art. 13la)(i). 
no description).

Pseudoendothyridae Mamet, in Mamet, Mlkhailoff, and 
Mortelmans. 19701*20131, p. 36.

Eostaffellidae Mamet, in Mamet, Mikhailoff. and 
Mortelmans. 19701*2013), p. 33.
Test discoidal, spherical, or ovoid, geolog

ically early taxa planispiral and evolute. later 
ones involute to irregularly coiled, axis of 
coiling short to elongate; wall or spirotheca 
of early forms with tectum, upper and lower 
tectoria, later ones with diaphanotheca 
between tectum and lower tectorium. single 
tunnel, chomata indistinct to massive. L. Car
boniferous (Visean) to U. Permian (Mutgabian).



Subfamily OZAWAINELLINAE Thompson 
and Foster. 1937

Ozawainellinac Thompson and Foster. 1937 | *31931, p.
132.

Reichelininae A. D. Miklukho-Maklay. 1959 (*2125|, 
p. 630.
Test small, lenticular, involute or rarely 

evolute, early coiling may be streptospiral; 
wall simple, microgranular, single layered or 
with weakly developed diaphanotheca, sec
ondary deposits in the form of chomata and 
pseudochomata. L. Carboniferous (Visean) 
to U. Permian (Muigabian).

CHENELLA A. D. Miklukho-Maklay, 1959 
Plate 253, fig. 19

Type species: Orobias kueichihensis S. Chen. 
1934 (*553), p. 15: OD.
Chenella A. D. Miklukho-Maklay. 19591*2125), p. 628.

Test small and lenticular, axially compressed, 
umbilicus slightly depressed, planispiraUy 
enrolled, with final whorl increasing abruptly 
in height, periphery angled; wall calcareous, 
with thin outer tectum and thick inner 
diaphanotheca. U. Permian (Murgabian): S. 
China (Chihsia Formation, originally regarded 
by Chen as U. Carboniferous but considered 
asU. Permian by Miklukho-Maklay): USSR: 
Primorye Territory.

EOSTAFFELLOIDES A. D.
Miklukho-Maklay, 1959 

Plate 253, fig. 18
Type species: Eostaffelloides orientalis A. D. 
Miklukho-Maklay, 1959: OD.
Eosiaffetloides A. D. Miklukho-Maklay. 1959 1*2125), 

p. 629.
Test small and lenticular, planispiraUy en

rolled, whorls enlarging gradually; wall 
undifferentiated, secondary deposits form tri
angular chomata. U. Permian; USSR: central 
Asia.

MILLERELLA Thompson. 1942
Plate 254, figs. 1-3

Type species: Millerella marbleusis Thompson, 
1942; OD.
Millerella Thompson. 1942 1*31851, p. 404.
Eosiaffella /Millerella) Rauzer-Chemousova et al.. 1951 

1*2532), p. 61 (nom. transl.).

Test small, discoidal, biumbilicate, plani- 
spiral. but may show a 90° change in coiling 
direction in the early stage, involute at first, 
later almost completely evolute, septa slightly 
arched forward; wall thin, with tectum and 
upper and lower tectoria. indistinct to mas
sive rounded chomata border the low. nar
row. and straight tunnel. L. Carboniferous 
(Visean) to U. Carboniferous (Moscovian), 
?L Permian; North America; USSR; N. Africa; 
China; Japan.

OZAWAINELLA Thompson, 1935
Plate 253. figs. 17, 20. and 21 

Type species: Fusulinella angufata Colani, 
1924 (*618), p. 74; OD.
Ozawainella Thompson, 19351*3180), p. 114. 
Moscoviella K. V. Miklukho-Maklay, 1952 (*2133), p. 

991; type species: Ozawainella mosquensis Rauzer- 
Chemousova. in Rauzer-Chemousova ct al.. 1951 
1*2532), p. 136: OD.
Test small, maximum diameter from 1 mm 

to 4 mm, discoidal, planispiral, and involute 
throughout, with sharply angular periphery, 
septa numerous, radial or slightly projecting 
forward: wall calcareous, with thin dark tectum, 
thin diaphanotheca, and heavier less dense 
upper and lower tectoria. chomata bordering 
a straight tunnel are developed throughout 
growth and may be massive and asymmetrical, 
sloping steeply toward the tunnel and very 
gently toward the sides. U. Carboniferous 
(Namurian) to Permian; cosmopolitan.

PARAREICHELINA K. V.
Miklukho-Maklay. 1959 

Plate 254. figs. 13 and 14
Type species: Parareicheiina reticulata K. V. 
Miklukho-Maklay, 1959; OD.
Parareicheiina K. V. Miklukho-Maklay, in Rauzer- 

Chemousova and Fursenko. 1959 (*2531), p. 208. 
Parareicheiina Rauzer-Chemousova and Rozovskaya. 1955 

(*25351, p. 99 (name not available, ICZN Art. 13 (a)(i), 
no description).

Parareicheiina K. V. Miklukho-Maklay. 19561*2135), p. 
531: K. V. Miklukho-Maklay, in A. D. Miklukho-Maklay 
et al.. 1958 (*21321. p. 17 (name nol available. ICZN 
Art. 13 (a)(i), no description).

Reichelina /Parareicheiina) F. Kahler and G. Kahlcr, 
19661*1632), p. 101,175 (nom. transl.).
Test lenticular in the early stage. planispiraUy



enrolled and similar to Reichelina, but final 
whorl uncoiling and fanlike, symmetrically 
embracing the lenticular early whorls, septa 
in the early whorls straight or slightly arched, 
fluted in the penultimate whorl and uncoiled 
final whorl. U. Permian: USSR: N. Caucasus, 
Crimea. Primorye Territory.

Remarks: The original publication of the 
genus and type species did not indicate a 
holotype. Rozovskaya (1975, *2665, p. 246) 
indicated as "holotype" for Parareichelina 
reticulata the specimen figured by K. V. 
Miklukho-Maklay (in RauzerChemousova and 
Fursenko, 1959, *2531, PI. 6. fig. 14b); how
ever, as this was a subsequent designation by 
Rozovskaya, it should be termed a lectotype.

PSEUDOKAHLERINA Sosnina, 1968
Plate 254, figs. 4 and 5

Type species: Pseudokahlerina discoidalis 
Sosnina, 1968; OD.
Pseudokahlerina Sosnina. 1968 (*3035), p. 103.

Test small, up to 1.78 mm in diameter, dis- 
coidal, sides flattened to slightly umbilicate 
and periphery rounded, globular proloculus 
followed by about four slowly enlarging whorls, 
final whorl expanding more rapidly, early septa 
straight to slightly curved, later ones more 
strongly arched, slightly expanded at the inner 
end; wall of early whorls thin and poorly 
differentiated, later somewhat thicker, with 
dark thin tectum and inner more transparent 
and finely porous diaphanotheca; aperture 
single, slitlike, chomata weakly developed. U. 
Permian; USSR: Primorye Territory.

PSEUDONOVELLA Kireeva, 1949
Plate 254, figs. 11 and 12

Type species: Pseudonovella irregularis 
Kireeva, 1949: OD.
Novella /Pseudonovella) Kireeva, 1949 (*1692), p. 27 

(described as subgenus but used in generic sense). 
Pseudonovella Rozovskaya, 1963 (*2662), p. 111 (nom. 

transl.).
Test small, up to 0.4 mm in diameter, len

ticular, biumbilicate, periphery subangular 
to rounded, whorls regularly increasing in 
height, early whorls evolute. final whorl en
veloping much of the early stage but not

completely involute; wall calcareous, micro- 
granular, undifferentiated, supplementary 
deposits form weakly developed pseudocho- 
mata. U. Carboniferous (U. Bashkirian to 
Moscovian): USSR: Donbass.

Remarks; Differs from Novella in the more 
angular periphery and tendency for later whorls 
to become involute.

PSEUDOREICHEL1NA Leven. 1970
Plate 254, figs. 17 and 18

Type species: Pseudoreichelina darvasica 
Leven, 1970; OD.
Pseudoreichelina Leven, 1970 (*1833), p. 19.

Test small, up to 0.75 mm in diameter, 
early stage lenticular, planispirally coiled and 
involute, biumbilicate, periphery subangular, 
whorls enlarging slowly at first, then more 
rapidly, final whorl uncoiled and rectilinear, 
septa strongly curved backward in the enrolled 
stage, slightly arched centrally in the rectilin
ear part; wall light colored, gray, with tectum 
and poorly differentiated diaphanotheca; sin
gle aperture, chomata weakly developed. L. 
Permian (Sakmarian to Artinskian); USSR: 
Darvaz: Yugoslavia; Viet Nam.

RECTOMILLERELLA Liem, 1974
Plate 254. figs. 6-10

Type species: Rectomillerella texasensis Liem, 
1974 (syn.: Millerella marblensis var. W. L. 
Moore, 1964, *2179, p. 301); OD. 
Rectomillerella Liem. 1974 (*1847), p. 25.

Test lenticular, planispiral, and involute in 
the early stage, later evolute, and finally 
uncoiling and rectilinear, septa straight; wall 
thin, with tectum, diaphanotheca, and outer 
tectorium in the coiled part but only tectum 
and diaphanotheca in the uncoiled part, sec
ondary deposits consist of weakly developed 
chomata forming low buttresses; foramen basal 
in the enrolled part, becoming central in the 
uncoiled part. U. Carboniferous (Namurian 
to Moscovian): USA: Texas.

REICHELINA Erk, 1942
Plate 255, Tigs. 1-8

Type species: Reichelina cribroseptata Erk, 
1942; OD.



Reichelina Erk. 1942 (*1111), p. 249.
Reichelina Erk, 194J (*1110), p. 137 iname not available, 

ICZN Art. 12 |b). lype species not described).
Test small, lenticular, early stage planispirally 

enrolled and involute, whorls enlarging 
gradually, periphery subangular. final whorl 
increasing rapidly in height and uncoiling to 
appear almost peneropliform, septa arched 
forward, particularly in the later uncoiling 
stage: wall with tectum and diaphanotbeca. 
secondary deposits consist of broad chomata, 
extending and thickening poleward from the 
tunnel, tunnel subtriangular with rounded 
angles, septa also with pores. U. Permian; 
USSR: Caucasus, Crimea, central Asia: China; 
Southeast Asia; G reece; Turkey: North 
America.

SICHOTENELLA Tumanskaya, 1953 
Plate 254, figs. 15 and lb

Type species: Sichotenella sutschanica  
Tumanskaya, 1953; OD.
Sichotenella Tumanskaya. 1953 (*3231), P- 22.

Test lenticular, resembling Chenella, final 
whorl increasing rapidly in height or uncoiling, 
uncoiled stage relatively large; wall three 
layered, with diaphanotheca. U. Permian; 
USSR: Primorye Territory.

Subfamily PSEUDOSTAFFELL1NAE 
Putrya, 1956

Pseudostaffellinae Putrya, 195b 1*2492), p. 395. 
Pseudocndothyridae Mamet, in Mamet. Mikbaiioff.and 

Mortelmans. 1970 (*2013), p. 3b.
Test discoidal to nautiloid, involute, may 

be streptospiral in early stage; wall weakly 
differentiated, later ones with tectum, thin 
diaphanotbeca and two tectoria, chomata well 
developed. U. Mississippian (L. Visean) to U. 
Permian (Murgabian).

CHOMATOMEDIOCRIS Vdovenko, 1973 
Plate 255, figs. 9-11

Type species: Mediocre; (Chomatomediocris) 
breviscuUformis Vdovenko, 1973; OD.
Mediocris I Chomatomediocris /  V dovcn ko, in Brazhnikova 

and Vdovenko, 1973 (*355), p. 214. 
Chomatomediocris Conil and Longerstaey, in Conil et 

al., 1980 (*660), p. 85 (nom. transl.).
Test discoidal with broadly rounded periph

ery. axis of coiling may be slightly oscillating

in the early stage, later planispiral and invol
ute, or final whorls may be slightly evolute; 
wall calcareous, thin, almost undifferentiated, 
secondary deposits fill the lateral regions of 
the chambers as in Mediocris and also form 
high narrow chomata. L. Carboniferous (M. 
to U. Visean); USSR: Ukraine. Moldavia, 
Dnieper-Donets Basin, S. Urals.

EOSTAFFELLA Rauzer-Chemousova, 1948 
Plate 255. figs. 21-24

Type species: StaffeUa (Eostaffella)parastruvei 
Rauzer-Chemousova, 1948; OD.
StaffeUa (Eostaffella) Rauzer-Chemousova. 1948 (*2523), 

p. 14.
Staffella I Eostaffella) Theodorovich, 1941 (*3177), p.799 

(name not available. ICZN Art. 13 (a)(i). no description). 
Eostaffella Vissarionova, 19481*3296), p. 219 (nom. transl.). 
Paramillerella Thompson, 1951 (*3190), p. 115; type 

species; Mitlerellal advena Thompson. 1944 (*3186), 
p. 427; OD.

Eostaffella (Eostaffellina) Reytlinger. 1963 (*2605), p. 28, 
35. 42. 44; type species: Eostaffella pm tvae Rauzer- 
Chemousova. 1948 (*2521), p. 235; OD.

Eostaffella tPammiUerella) Mamet and Skipp, 1970(*2015), 
p. 1138 (nom. traiul.l.
Test tiny, discoidal, involute to slightly evo

lute, umbilical region slighdy depressed to 
rounded: wall calcareous, microgranular, with 
tectum and upper and lower tectoria, discon
tinuous knobs on either side of the tunnel but 
no continuous chomata. L. Carboniferous 
(Visean) to U. Carboniferous (Moscovian); 
North America; Europe; Asia.

HUBEIELLA J. X. Lin. 1977 
Plate 255. figs. 17-20

Tvpe species: Hubeiella simplex J. X. Lin. 
1977; OD.
Hubeiella J. X. Lin, 1977 (*1851), p. 20.

Test small, discoidal, with slightly concave 
umbilical region, periphery rounded, coiling 
planispiral and involute in the early stage, 
four to Five volutions, later ones may be evo
lute, final whorl greatly expanded in height 
and flaring, septa straight; wall of tectum and 
fine keriotheca, increasing in thickness in the 
later stage, small but distinct chomata pres
ent only in the inner whorls bordering the 
crescentic tunnel. Upper part of L. Permian; 
China: Hubei and Hunan Provinces.



KANGVARELLA Saurin, 1962
Plate 256, figs. 1-3

Type species: Kangvarella irregularis Saurin, 
1962: OD.
Kangvarella Saurin. I% 21*2739), p. 465.

Test small, up to 0.48 mm in diameter, 
lenticular, globular proloculus followed by 
about five whorls, early ones involute, later 
whorls with rapid increase in height and slightly 
evolute, septa plane and not fluted but in 
section appear strongly arched backward at 
the periphery; wall calcareous, well preserved 
even when other co-occurring species are 
recrystallized, consisting of tectum, diaphan- 
otheca, and inner and outer tectoria, all four 
layers continuing into the septa: irregular and 
asymmetrical parachomata may be present 
in the second and third whorls. U. Permian 
(U. Murgabian); Cambodia.

MEDIOCRIS Rozovskaya, 1961
Plate 255, figs. 12 and 13

Type species: Eastaffella mediocris Vissario- 
nova, 1948 (*3296), p. 222; OD.
Mediocris Rozovskaya. 19611*2661), p. 20.

Test free, discoidal, with broadly rounded 
periphery and flattened sides, early whorls 
may show some oscillation, later planispirally 
enrolled and involute: wall calcareous, 
microgranular. with dark tectum and poorly 
defined tectoria, strong secondary deposits 
in the axial region form a micritic plug but 
lacks the pronounced chomata of Chomato- 
mediocris; aperture a simple slit at the base 
of the apertural face. L. Carboniferous IM. 
and U. Visean) to U. Carboniferous (L. 
Moscovian); USSR; Europe (Tethyan region): 
USA: Alaska; Canada: British Columbia.

NEOSTAFFELLA A. D.
Miklukho-Maklay, 1959 

Plate 256, fig. 4
Type species: “Pseudostaffella sphaeroidea 
Ehrenberg” of Rauzer-Chernousova, in 
Rauzer-Chemousova et al., 1951 (*2532), p. 
128 (err. cit. pro Borelis labyrinthiformis 
Ehrenberg; non Melonia (Borelis) sphaeroidea 
Ehrenberg, 1842. *1058, p. 274, and non 
Melonites sphaeroidea Lamarck, 1816) =

Borelis labyrinthiformis Ehrenberg, 1854 
(*1068), p. 21, pi. XXXVil, XI, 11/3 (syn.: 
Melonia? labyrinthus Ehrenberg, 1843. *1060, 
p. 106. name not available, ICZN Art. 12 (a), 
no description); OD.
Neostaffella A. D. Miklukho-Maklay. 1959 (*2125), 

p. 630.
non Neostaffella Thompson, in Loeblich and Tappan, 

19641*19101. p. C409: type species: Melonia iBorelis) 
sphaeroidea Ehrenberg. 1842 Irecte Melonites spha
eroidea Lamarck, 18161; OD.
Test moderately large, subspherical to 

subquadrate in section, earliest whorls 
streptospiral, later planispiraJ and involute; 
wall of early whorls microgranular, later with 
diaphanotheca, chomata very broad and rib
bonlike. extending from the edge of the nar
row tunnel outward to the umbilical region. 
U. Carboniferous (Moscovian); Europe; Asia; 
North America.

Remarks: The status of the type species 
has been discussed by various authors. 
Miklukho-Maklay (1959, *2125) originally cited 
the type species as Pseudostaffella sphaeroidea 
Ehrenbetg of Rauzer-Chemousova. 1951. plate 
EX, fig. 3. However, her plate explanation 
indicated this specimen as close to the holo- 
type of Pseudostaffella sphaeroidea (Ehren
berg), and both her synonymy and discussion 
cited “Borelis sphaeroidea? Ehrenberg. Mi- 
krogeologie,taf.XXXVIl,XI,fig. l l /3 .”This 
was clearly an erroneous citation as Ehrenberg 
identified this figure as "Borelis labyrinthifor
mis, "from the “Homstein des Bergkalkes von 
Tula, Russland.” The other Ehrenberg refer
ence cited by Rauzer-Chemousova (in Rauzer- 
Chemousova et al.. 1951, *2532, p. 128) was 
that of Ehrenberg (1842, *1058, p. 274), in 
which he discussed the occurrence of Melonia 
(Borelis) sphaeroidea without indicating au
thorship, illustration, or description but un
doubtedly referred to Melonites sphaeroidea 
of Lamarck. In Mikrogeologie, Ehrenberg 
(1854, *1068) the explanation of pi. XXXVII. 
XL fig. 11/3 identified the figure as Borelis 
labyrinthiformis 1843, but in the 1843 article 
he referred only to Melonia? labyrinthus, with
out description or illustration, hence this ear
lier name had no formal standing. The type 
species, Pseudostaffella sphaeroidea Ehrenbetg



of Rauzer-Chemousova is correctly Neostaf- 
fella lahyrinthiformis (Ehrenberg).

NOVELLA Malakhova, 1975
Plate 256. figs. 5-9

Type species: Endothyra staffelliform is  
Chernysheva, 1948 (*584), p. 246; OD.
Ninella Malakhova. 1975 1*1995), p. 31.

Test enrolled, nautiloid, biumbilicate, 
periphery broadly rounded, early whorl 
streptospiral, later nearly planispiral. septa 
straight, directed slightly forward; wall cal
careous, thin, undifferentiated, with widely 
spaced rounded pseudochomata in all whorls; 
aperture broad, low, and equatorial. L. Car
boniferous (Visean); USSR: S. Urals.

PLECTOMEDIOCR1S Brazhnikova 
and Vdovenko, 1983 

Plate 255, figs. 14-16
Type species: Mediocris (Plectomediocris) 
asvmmetrica Brazhnikova and Vdovenko, 1983; 
OD.
Mediocris <Plectomediocris) Brazhnikova and Vdovenko, 

19831*356), p. 67.
Test ovoid, asymmetrically enrolled, com

monly with abrupt changes in direction of 
coiling; wall calcareous, with lateral second
ary deposits as in Mediocris, and with chomata 
weakly developed if present. L. Carbonifer
ous (Visean); USSR: Donets Basin.

PLECTOMILLERELLA Brazhnikova 
and Vdovenko, 1983 

Plate 256. figs. 10-13
Type species: Millerella (Plectomillerella) 
extenia Brazhnikova and Vdovenko. 1983: 
OD.
Millerella (Plectomillerella) Brazhnikova and Vdovenko, 

1983 (*356), p. 66.
Test discoidal, sides flattened to biumbil

icate. with broadly rounded periphery, axis of 
coiling changing abruptly in the early stage, 
later may be nearly planispiral and evolute; 
wall thin, dark, finely granular, with irregularly 
developed low pseudochomata. U. Carbonif
erous (Namurian); USSR: Donets Basin.

PRIMORI1NA Sosnina, 1981
Plate 258. Tigs. 4 and 5

Tvpe species: Primoriina ovoidea Sosnina, 
1981; OD.
Primoriina Sosnina, 1981 (*3039), p. 19.

Test lenticular with subangular to rounded 
periphery, planispirally coiled with about three 
to five whorls, involute, septa straight and 
nonplicate; wall calcareous, thin, slightly dif
ferentiated in the early whorls, later with thin 
dark tectum and inner tectorium, a thicker 
light diaphanotheca present locally; single 
row of equally spaced foramina present at the 
base of the septa in the last one or two whorls, 
chomata weakly developed and absent from 
the last whorl. U. Permian; USSR: E. Siberia.

PSEUDOENDOTHYRA Mikhaylov. 1939
Plate 256, figs. 14-17; plate 257. figs. 1-14; 

plate 258. figs. 1-3
Type species: Fusulinella struvii von Moller, 
1879 (*2160), p. 22; OD.
Pseudoendolhyra Mikhaylov, 19391*2114), p. 54,60. 
Pamstaffella Rauzer-Chemousova. in Theodorovich, 1941 

(*3177), p. 799 (name not available, ICZN Art. 13 
(a)(i), no descriptonl.

Pamstaffella Rauzer-Chemousova, 1948 (*2523), p. 14; 
type species: obj.: OD.

Pamstaffella (Eopamstaffella) Vdovenko. 1954 (*3275), 
p. 64; type species: Pamstaffella (Eopamstaffella) simplex 
Vdovenko. 1954; OD.

Pamstaffella (Pamstaffelloides) Reyilinger, 1963 (*2605), 
p. 28, 50: type species: Staffella pseudosphaemidea 
Dutkevich, 1934 (*1027), p. 17.66; OD. 

Pseudoendothyra (Eopamstaffella) Vdovenko, 1964 
(*3276), p. 25 (nom. transl.).

Eopamstaffella Vdovenko, 19711*3280), p. 6 1 nom. transl.). 
Eopamstaffella (Eopamstaffellina) Vdovenko. 1971 (*3280), 

p. 7; type species: Eopamstaffella (Eopamstaffellina) 
subglobosa Vdovenko. 1971; OD.

Praemisellina Kalmykova, 19721*1637), p. 57; type species: 
Pmemisellina georgii Kalmykova. 1972; OD. 

Pamstaffella (Staffelloides) Liem, 1976 (*1848), p. 124: 
type species: Pamstaffella (Staffelloides)poliaxica Liem. 
1976; OD.

Pseudoendothym (Volgella) Reytlinger, in Reytlinger and 
Mel'nikova. 19771*2614), p. 78; type species: Pseudo
endothym (Volgella)orbiculata Mel’nikova, in Reytlinger 
and Mel'nikova. 1977; OD.

Pseudoendothym (Pamstaffella) Poyarkov and Skvortsov. 
1979 (*2467), p. 14 (nom. transl.).
Test free, lenticular to subspherical, plani

spiral or with slight change in coiling axis in



the early whorls, involute, septa plane: wall 
of tectum, diaphanotheca, and inner and outer 
tectoria, supplementary deposits adjacent to 
the aperture but do not form continuous 
chomata. L. Carboniferous (Visean) to L. 
Permian (Sakmarian); USSR; Mongolia: 
China; Japan; North America; Europe.

Remarks: Mikhaylov (1939, *2114) desig
nated von Moller’s plate V, figures 4a and 4c 
as the ‘‘genotype" of Pseudoendothyra, thus 
effectively restricting this species. Rauzer- 
Chemousova (1948. *2523) stated that the 
genus was originally too inclusive and did not 
recognize it; she also objected to this restricted 
concept of Fusulinella struvii, stating that 
von Moller’s pi. V. fig. 4b showed a much 
clearer diaphanotheca than did the other two 
figures, hence ‘‘should be the lectotype of 
this species." Rauzer-Chemousova futher 
stated that von Moller's fig. 4a probably was 
referrable to her new genus Eostaffella 
(although if congeneric, Pseudoendothyra 
would be the senior name). Although Mik
haylov's restriction of the species has clear 
priority and cannot be disregarded, Rauzer- 
Chemousova then described the new genus 
Parastaffella, also with F. struvii as the type 
species, based on von Moller’s fig. 4b. although 
her description of the type species included 
all of von Moller's figures in the synonymy. 
Although Rauzer-Chemousova had ignored 
the prior valid restriction of F. struvii and 
included all of von Moller’s figures in synon
ymy, Reytlinger (1963, *2605, p. 50) regarded 
the type designation for Parastaffella to be 
covered under ICZN Art. 70(b)(i),asan exam
ple of a deliberately misidentified type spe
cies. In such cases, the species actually studied 
by the author of the genus becomes a new 
nominal species with the same name and is 
credited to the author of the genus. However, 
this does not apply to the present case, as all 
figures of von Moiler were included by Rauzer- 
Chemousova, hence it was not a misidentified 
type species. Apparently von Moller’s origi
nal type specimens are not preserved, his 
illustrations were all stylized drawings, and 
the wall as shown in the two original figures

selected by Mikhaylov and by Rauzer as “the 
lectotype” of “struvii" are genetically indis
tinguishable. Thus, the two nominal genera 
appear synonymous, and “Parastaffella struvii 
Rauzer-Chemousova” is a junior synonym of 
Pseudoendothyra struvii (von Moller).

PSEUDOSTAFFELLA Thompson, 1942
Piute 259, figs. 1-11

Type species: Pseudostaffella needhami 
Thompson, 1942; OD.
Pseudostaffella Thompson. 1942 (*31851, p. 407. 
Atetsuella Okimura. 1958 (*2295), p. 251; type species:

Aretsuella imamurui Okimura. 1958: OD. 
Pseudostaffella tSemisiaffella) Reytlinger. 1971 (*2610),

p. 12: type species: Pseudostaffella variahilis Reytlinger.
1961 (*2604), p. 240: OD.

Eostaffella (Plectastaffella) Reytlinger. 1971 (*2610), p.
14; type species: Plecrastaffella jakhemis Reytlinger.
1971: OD.
Test small, globular to slightly umbilicate, 

periphery broadly rounded, large globular 
proloculus followed by up to seven involutely 
coiled whorls, axis of coiling later changing 
abruptly to planispiral coiling, septa straight, 
long, unfluted, and perpendicular to the outer 
wall, slightly curved in the polar regions; wall 
thin, three layered, a median tectum and inner 
and outer tectoria; chomata well developed 
on either side of the narrow tunnel, which has 
an irregular path in the early whorls. U. Car
boniferous (Namurian to Moscovian); Arctic 
Canada; central and western USA; Spain: 
Algeria: USSR: Russian Platform, Urals, 
Donets Basin, central Asia; Viet Nam; Chinu; 
Japan.

Remarks: As no holotype was originally 
designated for the type species, one of the 
original syntypes was later designated as 
lectotype; this specimen reportedly was lost 
and a new lectotype was proposed from the 
remaining original specimens (Groves. 1984, 
*1317, p. 72).

QUYDATELLA Liem. 1966
Plate 258. figs. 6-9.12. and 1.1 

Tvpe species: Quydatella staffellaeformis Liem, 
1966; OD.
Quydatella Liem. 1966 (*1846), p. 45.



VSc/iu/jcn/noMarehall. 1969 (*20461, p. 122; type species: 
Schubertina circuit Marshall. 1969; OD.
Test subspherical, planispiral, and involute 

in the early stage, resembling Pseudostaffella, 
later stage umbilicate, with whorls enlarging 
more rapidly, and coiling axis perpendicular 
to that of the early stage, septa nearly flat; 
wall with three layers, tectum and inner and 
outer tectoria, and in the later stage a faint 
diaphanotheca is recognizable, chomata pres
ent. U. Carboniferous (Bashkhian): North Viet 
Nam; South Viet Nam; USA: Nevada.

RAUSERELLA Dunbar, 1944 
Plate 258. figs. 14-19

Type species: Rauserella ermtica Dunbar, 1944; 
OD.
Rauserella Dunbar, 1944 (*1015), p. 37.

Test small, earliest whorls planispiral with 
short axis and rounded periphery, coiling axis 
later changes abruptly, whorls become much 
wider and irregular and the test fusiform, 
septa plane in the early planispiral stage but 
irregular in outer whorls; wall thin, obscure, 
a thin median tectum with clear inner and 
outer tectoria in the early whorls, later whorls 
with tectum and diaphanotheca; septal pores 
present in the outer whorls. M. Permian 
(Kungurian); Mexico; USA: Texas; Japan; 
USSR: Crimea, Caucasus, Primorye Territory.

SHOUGUANIA J. X. Lin, 1981
Plate 258, figs. 10 and 11

Type species: Shouguania furongshanensis J.
X. Lin, 1981: OD.
Shouguania J. X. Lin. 1981 (*1854), p. 27.

Test small, up to 0.57 mm in diameter, 
lenticular, periphery angular, poles flattened 
to depressed, globular proloculus followed by 
four to four and a half rapidly enlarging 
planispiral whorls, first whorl evolute, later 
ones involute, septa straight, no axial fillings; 
wall calcareous, light yellow or gray in color, 
with four layers, tectum, diaphanotheca, and 
inner and outer tectoria, chomata small but 
prominent, at the top of the lateral slopes, 
tunnel crescentic. Upper part of L. Carbonif
erous; China; USSR; W. Europe.

TORIYAMA1A Kanmera, 1956
Plate 259, figs. 12-14

Type species: Toriyamaia latiseptata Kanmera, 
1956; OD.
Toriyamaia Kanmera. 19561*1641), p. 251.

Test small, elongate fusiform to subcylin- 
drical, broadly rounded at the poles, small 
rounded proloculus, early whorls discoidal 
and first whorl evolute, later whorls subcylin- 
drical, involute, increasing rapidly in height, 
with coiling axis perpendicular to that of the 
early stage, septa sparse, widely separated, 
unfluted, resembles Rauserella but does not 
develop the later irregular coiling; wall thin, 
with tectum and less dense structureless lower 
layer. L. Permian; Japan.

Family SCHUBERTELLIDAE Skinner, 1931
Schubertellidae A. D. Mildukho-Maklay. Rauzer- 

Chemousova. and Rozovskaya, 1958 (*2132), p. 17, 
nom. Iransl. ex subfamily Schubertellinae. 

Boultonidae Toriyama. 19601*3212), p. 36 (nom. imperf., 
recie Boultoniidae).
Test fusiform to subcylindrical, advanced 

taxa may be uncoiled and rectilinear or flar
ing in later stage; early coiling streptospiral 
or with sharp change in direction from early 
whorls to later ones; early septa flat, fluted in 
advanced taxa; wall varied, with tectum and 
upper and lower tectoria, tectum, and dia
phanotheca, tectum and lower tectorium only, 
a single thin layer, or with tectum and alveo
lar keriotheca: tunnel single, chomata low to 
large and asymmetrical. U. Carboniferous 
(Moscovian) to U. Permian.

Subfamily SCHUBERTELLINAE 
Skinner, 1931

Schubertellinae Skinner, 1931 (*2991), p. 257.
Test with plane of coiling changing during 

early whorls: septa flat to axially undulating; 
weakly differentiated wall structure, chomata 
present. U. Carboniferous (Moscovian) to U. 
Permian (Murgabian).

EOSCHUBERTELLA Thompson, 1937 
Plate 260. figs. 1-7

Type species: Schubertella lata Lee and Chen, 
in Lee et al„ 1930(*1817), p. I l l ;  OD.



Schuhertella f  Eoschubertella/Thompson, 1937 (March) 
1*3184), p. 123.

Eoschubertella Dunbar and Skinner. 1937 (July) (*1022), 
p. 563 (nom. Iransl.l.

Pseudoschubertella Marshall. 1969 (*2046|, p. 124: type 
species: Pseudoschubertella fusiforma Marshall. 1969: 
OD.
Test elongate ovate, early whorls close 

coiled, later with coiling axis at a sharp angle 
to that of the early stage, septa plane; wall of 
tectum, thin diaphanotheca (not recogniza
ble in most sections), inner and outer tectoria: 
broad tunnel bordered by low chomata. U. 
Carboniferous (Moscovian = Desmoinesian); 
North America; South America; Europe; Asia.

Remarks: Eoschubertella was originally 
described as having a four-layered wall, includ
ing a rarely recognizable thin diaphanotheca 
but later (Thompson, in Loeblich and Tappan, 
1964, *1910, p. C401) was regarded as having 
only a tectum and upper and lower tectoria.

FUS1ELLA Lee and Chen, 1930 
Plate 261. Tigs. 12-14

Type species: Fusiella typica Lee and Chen, 
in Lee et al.. 1930; OD.
Fusiella Lee and Chen, in Lee et al., 1930 (*1817), p. 107.

Test very small, elongate, early whorls dis- 
coidal and endothyroid, later with 90° change 
in axis of coiling and test fusiform; wall thin, 
of tectum, diaphanotheca (termed the protheca 
by A. D. Miklukho-Maklay et al., in Rauzer- 
Chemousova and Fursenko, 1959, *2531, p. 
2 1 1 ), and thin outer tectorium, axial fillings 
prominent. U. Carboniferous (Moscovian); 
North America; USSR; China; Japan.

Remarks: Thompson (1937, *3184, p. 124) 
stated that the middle layer of the three-layered 
wall of Fusiella corresponds to the tectum 
and diaphanotheca but later (in Loeblich and 
Tappan, 1964, *1910, p. C401) regarded the 
wall as having only a tectum and inner and 
outer tectoria.

KWANTOELLA Sakagami and Omata, 1957
Plate 260, Tigs. 8-11

Type species: K wantoella fujimotoi Sakagami 
and Omata, 1957; OD.
Kwantoella Sakagami and Omata. 1957 (*2703), p. 251.

Test small, elongate fusiform, axis of coiling 
straight, septa numerous, straight and unfluted 
in the central part of the test but may be 
fluted toward the poles; wall of two layers, a 
tectum and less dense lower layer or keriotheca, 
tunnel single, chomata poorly developed, axial 
fillings restricted to the polar regions of the 
early whorls but more extensive in later whorls. 
L. Permian (Sakmarian); Japan.

MESOSCHUBERTELLA Kanuma 
and Sakagami. 1957 

Plate 260, figs. 18-22
Type species: Mesoschubertella thompsoni 
Sakagami, in Kanuma and Sakagami, 1957: 
OD.
Mesoschubertella Kanuma and Sakagami, 1957 (*1645), 

p. 42.
Test small, inflated fusiform, up to 2 mm in 

length, early whorls closely coiled and evo- 
lute. later more elongate and involute, fol
lowing a sharp change in axis of coiling, septa 
slightly fluted; wall of tectum, keriotheca, 
and inner tectorium, tunnel low and narrow, 
chomata well developed and asymmetrical. 
L. Permian; Japan; USSR.

NEOFUSULINELLA Deprat. 1912
Plate 261, figs. 1-7

Type species: Neofusulinella praecursor 
Deprat. 1913 (*936), p. 40; SD Galloway and 
Ryniker. 1930 (*1208), p. 23.
Neofusulinella Deprat. 1912 (*935), p. 1549.
Depratella Ozawa, 1928 (*2320), p. 9; type species: 

NeofusulinellagimudiDeprat, 19151*938),p. ll:O D . 
Test small and ovoid in the early stage, 

later fusiform, up to 3 mm in length, plani- 
spirally coiled throughout, about six or seven 
whorls, septa flat, slightly curved forward, 
plane or only slightly fluted; chomata large 
and asymmetrical. U. Carboniferous (L. 
Moscovian); Laos.

Remarks: The type species is variously cited, 
as no described species were included in the 
original description of the genus. The first 
inclusion of any species was when Deprat 
(1913, *936) described N. praecursor, N. 
lantenoisi, and N. schwagerinoides, all of which 
thus were available: the first valid subsequent



type designation was that of Galloway and 
Ryniker (1930, *1208), as discussed by R. C. 
Moore (note on p. C409, in Loeblich and 
Tappan, 1964, *1910).

NEOSCHUBERTELLA Saurin, 1962
Plate 260. figs. 12-14

Type species: Neoschubertella sisophonensis 
Saurin. 1962; OD.
Neoschubertella Saurin. 1%2 1*2739), p. 469,

Test small, up to 0.5 mm in length, fusi
form. poles acuminate, spherical proloculus 
followed by about four whorls, the first three 
with short axis of coiling so that the test is 
lenticular, followed by a sharp change of 90° 
in coiling axis midway in the third whorl, and 
a rapid increase in length of the axis, septa 
slightly curved but not fluted, appearing straight 
in sagittal section, later whorls with up to 
fifteen septa; wall dense and dark colored in 
the inner whorls, final whorl has a tectum 
and very finely porous keriotheca and is con
tinuous with the septa, wall of somewhat irreg
ular thickness, possibly due to preservation, 
no chomata but pseudochomata may be con
tinuous with secondary deposits in the inner 
whorls. L  Permian (Sakmarian) to U. Permian 
(U. Murgabian); Cambodia; Laos.

SCHUBERTELLA Staff and Wedekind, 1910
Plate 260, figs. 15-17

Type species: SchuberteUa transitoria Staff 
and Wedekind. 1910; OD.
SchuberteUa Staff and Wedekind. 1910 (*3060), p. 112, 

121.

Test small, up to about 1.5 mm in length, 
early stage discoidal, later stage with sharply 
changed axis of coiling and becoming fusi
form with acute poles, septa num erous, 
unfluted, or with slight fluting at the poles of 
the outer whorls; wall of tectum and diaphan- 
otheca, chom ata low, asymmetrical and 
bordering a broad low tunnel. Permian; 
Europe; Asia; North America.

Subfamily BOULTONIINAE Skinner 
and Wilde. 1954

Boultoniinae Skinner and Wilde. 1954 (*29931, p. 437. 
Test may uncoil in final volution; septa

moderately to intensely fluted; wall with tectum 
and thin diaphanotheca, septal pores com
mon, chomata present. L. to U. Permian.

BOULTONIA Lee, 1927 
Plate 261. figs. 8-11

Type species: Boultonia willsi Lee, 1927: OD. 
Bouhonia Lee, L927 (*1813), p. 10.

Test small, elongate, fusiform, early one to 
two whorls discoidal, later whorls with abruptly 
changed axis of coiling and rapidly beaming 
elongate, septa strongly fluted throughout; 
wall thin, of tectum and very faintly porous 
diaphanotheca. chomata asymmetrical. L. 
Permian: N. China; Thailand; USSR; W. 
Europe: A ustria; USA: Texas, Nevada, 
Washington.

CODONOFUSIELLA Dunbar 
and Skinner, 1937 
Plate 262. figs. I and 2

Type species: Codonofusiella paradoxica 
Dunbar and Skinner. 1937; OD. 
Codonofusiella Dunbar and Skinner. 1937 |*I022),

p. 606.
Test small, up to about 1.5 mm in length, 

earliest one or two whorls tightly planispiral. 
with short axis of coiling, followed by sharp 
change in axis of coiling, test then becoming 
elongate and fusiform, final whorl rapidly 
increasing in length and height, finally uncoiling 
and rectilinear, septa very thin and strongly 
fluted, the folds reaching the roof of the cham
ber in the final whorl; wall very thin, of thin 
tectum and slightly thicker and less dense 
homogeneous layer, chomata present but tun
nel not clearly defined. U. Permian; USA: 
Texas; Canada: British Columbia: Japan; 
Cambodia; Pakistan; Yugoslavia; Greece; Tir- 
key; USSR: Crimea.

DUNBARULA Ciry, 1948 
Plate 262. figs. 3-10

Type species: Dunbarula mathieui Ciry, 1948 
OD.
Dunbarula Ciry. 1948 (*605), p. 108.

Test elongate ellipsoid to ovoid, poles 
rounded, early stage with short axis of coiling, 
then later whorls increase rapidly in height



and length following a sharp change in coiling 
axis, so that axis becomes elongate as in 
Eoschubertella, septa strongly fluted through
out, the folds reaching the roof of the cham
bers; wall with tectum and thin, finely porous 
diaphanotheca; septal pores closely spaced 
and diagonally aligned. U. Permian; Yugoslavia; 
USSR; China; Japan; N. Africa: Tunisia; North 
America.

GALLOWAIINA Chen, 1934
Plate 26.1. figs. 1-4

Type species: Gallowaiina meitiensis Chen, 
1934; OD.
Gallowaiina Chen. 1934 (*552), p. 237.
Galtowaiinella Chen, in Dunbar and Skinner, 1937(*1022), 

p. 571 (nom. superfl.; ICZN Art. 56 (b)l; obj. 
Gallowayina Thompson, in Loeblich and Tappan. 1964 

1*19101, p. C406 lerr. emend.; non Gallowayina Ellis. 
1932): obj.

Gatlawayinella Thompson, in Loeblich and Tappan, 1964 
1*1910), p. C406 (err. emend.).
Test elongate, fusiform, with bluntly rounded 

extremities, septa very thin, closely fluted 
throughout, with folds extending over most 
of the chamber height; wall very thin, largely 
a single clear structureless layer but with a 
thin dark film on both inner and outer sur
faces, tunnel narrow, no chomata present, 
axial fillings only in the axial region. U. Permian 
(Changxingian); S. China; USSR.

LANTSCHlCEflTES Tbmanskaya, 1953 
Plate 263. figs. 5 .9 . and 10

Type species: Codonofusiella (Lantschichites) 
maslennikovi Turaanskaya, 1953: OD. 
Codonofusiella (Lantschichites) Tumanskaya, 1953 (*3231),

p. 20.
Pamboultonia Skinner and Wilde, 1954 (*2993), p. 441; 

type species: Pamboultonia splendent Skinner and 
Wilde, 1954; OD.

Lantschichites Rauzer-Chemousova and Rozovskaya, 1955 
(*2535), p. 99 (nom. transl.).
Test elongate, fusiform to cylindrical, poles 

bluntly rounded, inner whorls with short axis 
of coiling, later with changed coiling axis at a 
high angle to the earlier one, elongate and 
fusiform, final stage may enlarge rapidly, flar
ing and tending to become rectilinear, septa 
thin, strongly fluted, with cuniculi developed

at the base of the septa in the outer whorls; 
wall thin, with tectum and diaphanotheca, 
chomata in first two volutions, tunnel low 
and erratic, disappearing in the later whorls 
where cuniculi are present; septal pores abun
dant in later whorls. M. Permian (Kungurian); 
USA; Texas; USSR.

Remarks: Differs from Minojapanella in 
the flaring final whorl that tends to become 
rectilinear, the loss of chomata in the outer 
whorls, and the development of cuniculi.

MINOJAPANELLA Fujimoto 
and Kanuma, 1953 

Plate 264. figs. 1-5
Type species: Minojapanella elongata Fujimoto 
and Kanuma. 1953; OD.
Minojapanella Fujimoto and Kanuma, 1953 (*1196), 

p. 150.
Tavajzites Tumanskaya. 19531*3231 |,p. 22; type species: 

Fusulinapseudoprisca var. delicate Colani, 1924 (*6181, 
p. 180 (as F pseudo-prisca var. delicataY, OD.
Test subcylindrical, early whorls with short 

axis, then with sharp change in axis of coiling 
and rapidly lengthening test, septa intensely 
fluted, but without development of cuniculi; 
wall with light layer or diaphanotheca, and 
inner and outer darker layers, chomata and 
axial thickenings present, may be massive. 
Upper part of L. Permian to U. Permian: 
Japan; China; Inner Mongolia Autonomous 
Region of China; Sumatra; Yugoslavia; USSR.

NANLINGELLA Rui and Sheng, 1981
Plate 261. figs. 15-17

Type species: Nanlingella meridionalis Rui 
and Sheng, 1981; OD.
Nanlingella Rui and Sheng. 1981 (*2670), p. 35.

Test ellipsoidal to fusiform, small proloculus 
followed by endothyroid early whorls with 
short axis of coiling, then after a sharp change 
in direction of coiling the test rapidly increases 
in length and whorls enlarge rapidly; septa 
strongly fluted except in the median part, 
folds broad and low. occupying only the lower 
part of the chambers; wall thin, of tectum 
and diaphanotheca, tunnel distinct but poorly 
developed chomata present only in the first 
one or two whorls. U. Permian; S. China.



262 Boultoniinae—Palaeofusulina

PALAEOFUSULINA Deprat. 1912
Plate 264. Tigs. 9 and 10

Type species: Palaeofusulina prisca Deprat. 
1913 (*936), p. 37 (syn.: Fusulina pseudoprisca 
Colani, 1924, *618, p. 24,79, nom. subst. pro 
Fusulina prisca (Deprat) Colani, =  Palaeo
fusulina prisca Deprat, 1912, non Fusulina 
praca-lEhrenberg) von Moller, 1878 and non 
Alveolinaprisca Ehrenberg, 1842); SD(SM). 
Palaeofusulina Deprat, 19121*935), p. 1548.
Fusulina (Palaeofusulina) Likharev. 1926 (*1849), p. 59 

Inom. transl.l.
Test small, subcylindrical to fusiform, 

inflated, septa strongly fluted throughout, with 
high and dense narrow folds; wall with a sin
gle dense layer, or may have a faint division 
into tectum and diaphanotheca,chomata faint: 
septal pores large. U. Permian; Viet Nam; 
China; Japan; Timor; USSR: N. Caucasus; 
Yugoslavia.

PARADOXIELLA Skinner and Wilde, 1955 
Plate 266, figs. 1-4

Type species: ParadoxiellaprattiSkinner and 
Wilde, 1955; OD.
Pamdoxiella Skinner and Wilde, 1955 (*2995), p. 934.

Test small, maximum diameter about 2.5 
mm, adult test discoidal, thickest at the cen
ter of the disk and thinning at the periphery 
that may be recurved and turned upward, 
earliest one to one and a half whorls with 
short axis of coiling, then, after a 90° change 
in the direction of coiling, followed by about 
two whorls with elongate axis of coiling, finally 
flaring and uncoiling with chambers extending 
laterally and recurved at the ends to reach the 
early coil, lateral extremities of chambers finally 
meeting so that chambers are annular as viewed 
from the undulating dorsal side, septa gradually 
completely overlapping the test on the oppo
site side, septa intensely fluted, and cuniculi 
well developed; wall and septa very thin, with 
tectum and diaphanotheca, very narrow tun
nel may be bordered by low chomata in the 
coiled part of the test, the tunnel rising from 
the floor in the flaring part and continuing as 
a series of openings near the upper edge of 
the septa; septal pores numerous. U. Permian 
(Muigabian): USA; Texas; Japan.

PARADUNBARULA Skinner. 1969 
Plate 265. tigs. 1-5

Type species: Paradunbarula dallvi Skinner, 
1969; OD.
Paradunbarula Skinner, 1969 1*2992), p. 6.

Test inflated fusiform to subglobular, poles 
bluntly rounded, proloculus tiny, followed by 
discoidal early whorls with short axis of coil
ing, later whorls expand more rapidly after a 
change in the axis of coiling; septa intensely 
fluted from pole to pole, the high folds ex
tending to the chamber roof; wall with tectum, 
Odiaphanotheca, and inner tcctorium, the latter 
extending over the interior of the septa as 
well as the outer wall, tunnel single, moder
ately wide, weak chomata only in the early 
whorls; septal pores numerous. U. Permian 
(Murgabian): Turkey; S. China; USSR: Pamir.

PARANAN LING ELLA Rui and Sheng, 1981 
Plate 263. figs. 6-8

Type species: Palaeofusulina acervula Sheng 
and Rui, in J. K. Zhao et al., 1981 (*3448), p. 
49, 50, 78. 79; OD.
Pamnanlingella Rui and Sheng, 198) (*2670), p. 35. 
Parananlingella Sheng and Rui, 1979 (*2897), p. 3. 4 

(name not available, ICZN Art. I3(a)(il, no description). 
Test of medium size, ellipsoidal to fusi

form. tiny proloculus followed by tightly coiled, 
endothyroid whorl with short coiling axis 
that is at a large angle to axis of later rapid
ly expanding whorls, septa strongly fluted 
throughout test, in the last volution appearing 
like cuniculi; wall of tectum and diapha
notheca, no chomata, indistinct tunnel in outer 
whorls. U. Permian: S. China.

RUSSIELLA A. D. Miklukho-Maklay, 1957
Plate 264, figs. 11 and 12

Type species: Russiella pulchra A. D. Miklukho- 
Maklay. 1957; OD.
Russiella A. D. Miklukho-Maklay, 19571*2122), p. 98. 
Minojapanella (Russiella) Leven, 1967 1*1831), p. 130 

(nom. transl.).
Test small, elongate fusiform to subcylin

drical, first two whorls endothyroid, axis of 
later whorls changed by 90°, chambers rap
idly elongate axially to produce the fusiform 
test; septa regularly and strongly fluted in the



polar regions, grading to more weakly Duted 
near the center; wall thin, with thin tectum 
and slightly thicker finely alveolar diapha- 
notheca, single tunnel, weakly developed 
chomata in all but final two volutions, very 
heavy axial fillings occupying much of the 
polar regions of all but the last two whorls, 
coating the wall and partly filling the cham
bers. U. Permian (Murgabian); S. China; USSR: 
Pamir, Crimea.

Remarks: Although originally described 
as having a three-layered wall, Sheng (1963, 
*2896, p. 43,168) stated that better preserved 
specimens show it to have only two layers.

TEWOELLA X. F Sun. 1979
Plate 266. tigs. 5-8

Tvpespecies: Tewoella longa X. F. Sun, 1979; 
OD.
Tewoella X. F. Sun. 1979 (*3106), p. 165,168.

Test small, elongate, fusiform to obovate, 
poles bluntly rounded, small globular pro
loculus followed by a few rapidly enlarging 
whorls, septa strongly fluted throughout length 
of test; wall very thin, of tectum and poorly 
developed diaphanotheca in the inner whorls 
and only a tectum in the outermost whorl, 
may have chomata in the earliest whorl, no 
axial fillings. U. Permian; N. China.

WUTUELLA J. C. Sheng, 1963
Plate 266, Tigs. 9-11

Type species: Gallowaiinella wutuensis Kuo, 
19491*1757), p. 233: OD.
MinojapaneUa (Wulueilal J. C. Sheng. 1963 (*2896), 

p. 40. 165.
Test elongate fusiform, poles acuminate, 

proloculus tiny and spherical, first whorl dis- 
coidal with short axis of coiling, outer whorls 
with a distinct change in axis of coiling but all 
whorls compactly coiled; septa strongly and 
regularly fluted throughout into narrow and 
parallel-sided folds that reach the chamber 
roof and appear like vertical pillars in axial 
section; wall very thin, a thin tectum and thicker 
but irregular diaphanotheca, no chomata, tun
nel indistinct, axial fillings restricted to the 
axial line of the inner three to four whorls. 
Upper part of L. Permian; S. China.

ZIGUIELLA J. X. Lin. 1980
Plate 264, Tigs. 6-8

Type species: Gallowaiinella quasicvlindrica 
Ding, 1978 (*962), p. 282; OD.
Ziguiella S. X. Lin, 1980 (*1853), p. 41.

Test of moderate size, ovoid to subcylindri- 
cal, bluntly rounded at the poles, loosely plani- 
spirally enrolled, three to four and a half whorls 
that increase rapidly in height, septa intensely 
fluted throughout length of the test, with com
monly irregular, high, and narrow folds that 
nearly reach the chamber roof; wall of two 
layers, tectum and diaphanotheca, weakly 
developed axial fillings only in the inner whorls, 
no chomata. Uppermost Permian; China: 
Hubei Province.

Family FUSULINIDAE von Moller. 1878 
Fusulinidae von Moller, 1878 (*2159), p. 133.
Fiuulinina Lankester, 1885 (*1790), p. 848.
Fusulinida Haeckel, 1894 (*1355), p. 185.
Fusulininae Delage and Hirouard, 18961*926), p. 148. 
Fusulinellidae Solov'eva, 1969 (*3023), p. 38 (nom. tians). 

ex subfamily).
Fusiform to subcylindrical test planispiially 

coiled throughout or with early whorls at a 
distinct angle from the later plane of coiling; 
septa flat to fluted; tunnel single, chomata 
weak to massive; spirotheca of tectum and 
upper and lower tectoria, or of tectum and 
diaphanotheca. U. Carboniferous (Moscovian) 
to U. Permian (Murgabian).

Subfamily FUSULINELLINAE Staff 
and Wedekind, 1910

Fusulinellinae Staff and Wedekind. 19101*3060), p. 112. 
Pulchrellinae Solov'eva, 1983 (*3026), p. 14.

Septa flat to slightly fluted; wall of three to 
four layers, with diaphanotheca and gener
ally pronounced outer tectorium, may be per
forate, chomata prominent. U. Carboniferous 
(Moscovian) to U. Permian (Murgabian).

DAGMARELLA Solov’eva, 1955 
Plate 267. fig. 13

Type species: Dagmarella prima Solov’eva. 
1955; OD.
Dagmarella Solov'eva, 1955 (*3022), p. 945.
Dagmarella (SunghoneUat M. G. Kang. 1973 (*1638), 

p. 21: type species: obj.; OD.



Test robust, fusiform, globular proloculus 
followed by close-coiled and rapidly expanding 
whorls, septa numerous, those of inner volu
tions plane, loosely fluted in the median region 
of the final one or two volutions with folds 
extending half the chamber height, more 
strongly fluted toward the poles; wall of three 
layers, with tectum and inner and outer tectoria, 
inner tectorium exceptionally heavy, tunnel nar
row, chomata prominent, asymmetrical, with 
vertical side facing the tunnel and grading 
toward the poles into the secondary thicken
ing of the wall. U. Carboniferous (Moscovian); 
USSR; Kyzyl Kum; China; Japan: USA.

FUSULINELLA von Moller. 1877
Plate 266. figs. 12-19

Type species: Fusulinella hocki von Moller, 
1878 (*2159), p. 104; SD H. Douville, 1907 
(•984), p. 584.
Fusulinella von Mftller. 18771*2158), p. 144.
Nipperelta Solov'eva. 198.1 (*3026|, p. 12. 13 (name not 

available, ICZN Art. 13 <a)(i). no description). 
Nipperelta Solov’eva, 1984 (*3027), p. 133; type species: 

Fusulinella nipperensis Ross and Sabins, 1965 (*2651), 
p. 188; OD.
Test fusiform, planispiral, septa slightly to 

strongly fluted in the polar region; wall of 
tectum, inner clear diaphanotheca that may 
extend down both the anterior and posterior 
side of the septa, and upper and lower tectoria. 
chomata prominent, asymmetrical. U. Car
boniferous (Moscovian); USA; Missouri. Illi
nois, Ohio, South Dakota, Nevada, Colorado, 
New Mexico, Oklahoma, Texas, Wyoming: 
Canada; Mexico; Peru; Chile; Greenland; 
Spain; Austria; Hungary; USSR: Russian Plat
form; China; Japan; Southeast Asia.

OBSOLETES Kireeva. 1950
Plate 267. figs. 10-12

Type species: Fusulina obsoleta Schellwien. 
1908 (*2753), p. 186; OD.
Obsoletes Kireeva. 1950 (*16931, p. 201.

Test elongate fusiform, whorls enlarging 
rapidly, septa numerous, plane in the central 
area, fluted at the poles; wall thin, perforate, 
of tectum, protheca, and thin discontinuous 
outer tectorium. chomata fairly wide, rang
ing from low to massive, asymmetrical, border

ing a rapidly widening tunnel. U. Carbonifer
ous (Kasimovian); USSR: Russian Platform, 
Donbass; China.

PLECTOFUSULINA
W. J. Stewart, 1958 

Plate 267. figs. 1-4
Type species: Plectofusulina franklinensis 
W. J. Stewart, 1958; OD.
Plectofusulina W. 1. Stewart. 1958 (*3068), p. 1056.

Test tiny, subglobular to ellipsoidal, loosely 
streptospirally enrolled throughout, large glob
ular proloculus followed by rapidly enlarging 
whorls, septa nearly flat in the center of the 
whorl, progressively more fluted toward the 
poles; wall thin, of uniform thickness through
out, consisting of tectum, diaphanotheca, and 
upper and lower tectoria, chomata dense, 
well developed, and symmetrical to slightly 
asymmetrical, tunnel path irregular because 
of the streptospiral coiling. U. Carboniferous 
(L. Moscovian to L. Slephanian); USA: Texas, 
New Mexico, Arizona, Utah, Colorado.

PROFUSULINELLA Rauzer-Chernousova 
and Belyaev, 1936 

Plate 267, figs. 5-9
Type species: Profusulinella pararhomboides 
Rauzer-Chernousova and Belyaev, in Rauzer- 
Chernousova el al., 1936; OD.
Profusulinella Rauzer-Chernousova and Belyaev, in Rauzer- 

Chernousova et al., 1936 (*2529), p. 175.220. 
Aljutovella Rauzcr-Chcmousova, in Rauzer-Chernousova 

et al.. 1951 (*2532), p. 182; type species: Profusulinella 
alfutovica Rauzer-Chernousova. 1938 1*2516), p. 97; 
OD.
Test small, up to about 1 mm in length, 

fusiform, globular proloculus followed by 
closely coiled early whorls, rapidly becoming 
elongate after a sharp change in coiling axis, 
septa plane and not fluted; wall with three 
layers, tectum, diaphanotheca. and upper 
tectorium, with lower tectorium in a few cham
b e r  of some advanced species, chomata prom
inent, asymmetrical, secondary thickening 
extending laterally toward the poles. U. Car
boniferous (Moscovian); USA: Texas; Peru; 
China; Japan: USSR.

Remarks: The profusulinellid wall was orig
inally described as having a tectum and inner



and outer tectoria, but the wall of PmfusulineUa 
was restudied by Skinner and Wilde (1954, 
*2994, p. 446) and shown to have a primary 
tectum and diaphanotheca with an outer 
tectorium and a lower tectorium only rarely 
in a few chambers.

PROTRITICITES Putrya, 1948 
Plate 268, Tig. 1

Type species: Protriticites globulus Putrya, 
1948; OD.
Protriticites Putrya, 1948 (*2490), p. 91.
Fusulinella I Protriticites) T. S. Chen', 1963 (*555), p. 73 

(nom. transl.).
Tfest fusiform to ellipsoidal, ptanispiral, with 

constant axis of coiling, septa plane to mod
erately fluted in the axial region; wall of early 
whorls with four layers, outer whorls with 
three-layered wall, a tectum, protheca and 
very thin outer tectorium, chomata massive 
and asymmetrical, bordering the rapidly 
widening tunnel. U. Carboniferous (Kasimo- 
vian); USSR: Russian Platform, Urals, Donbass, 
Timan: Japan; N. China.

PSEUDOFUSULINELLA Thompson, 1951 
Plate 268, Tigs. 2-6

Type species: Neofusulinella occidentalis 
Thom pson and W heeler, in Thom pson, 
Wheeler, and Hazzard, 1946 (*3195), p. 25; 
OD.
Pseudofusulinella Thompson, 1951 (*3190), p. 117. 
Pseudofusulinella (Kanmemia) T. Ozawa, 1967 (*2316), 

p. 151: type species: Pseudofusulinella utahensis 
Thompson and Bissell, in Thompson, 1954 (*3191), 
p. 34: OD.

Fusulinella (Pseudofusulinella) Rauzer-Chemousova, 1965 
1*2526), p. 62 (nom. transl.).

Pulchrella Solov'eva, 1983 1*3026), p. 15: type species: 
Fusulinella pulchro Rauzer-Chemousova and Belyaev, 
in Rauzer-Chemousova et al., 1936 (*2529), p. 23; OD. 
Test inflated, fusiform, with gradually enlarg

ing whorls, septa closely spaced, plane in the 
central part of the test, fluted at the poles; 
wall of tectum and diaphanotheca, second
ary deposits continuous with the massive, 
asymmetrical chomata, chomata with verti
cal to overhanging side facing the narrow 
tunnel, gradually sloping laterally into the 
axial fillings. U. Carboniferous (Moscovian) 
to L. Permian (Sakmarian); USA: Utah,

Nevada, California, Idaho; Canada: British 
Columbia; USSR.

TA1TZEHOELLA J. C. Sheng, 1951
Plate 268, figs. 7 and 8

Type species: Taitzehoella taitzehoensisi. C. 
Sheng, 1951; OD.
Taitzehoella J. C. Sheng, 1951 (*2894), p. 79. 
PmfusulineUa (Taitzehoella) A. D. Miklukho-Maklay. 

Rauzer-Chernousova, and Rozovskaya, in Rauzer- 
Chemousova and Fursenko, 1959 (*2531), p. 209 (nom. 
transl.).
Test small, fusiform, median region inflated, 

narrower poles of sharply reduced diameter, 
tips broadly rounded, early whorls with short 
axis and streptospiral coiling, later planispiral 
whorls with changed axis, septa plane; wall 
thin, of two or three layers, including tectum 
and less dense lower layer, weakly developed 
axial fillings throughout test, chomata high, 
asymmetrical, and may overhang the gradually 
widening tunnel. U. Carboniferous (Mosco
vian); China; Greenland.

THOMPSONELLA Skinner and Wilde, 1965 
Plate 269. figs. 1-3

Type species: Thompsonella rugosa Skinner 
and Wilde, 1965; OD.
Thompsonella Skinner and Wilde, 19651*2997), p. 25.

Test subcylindrical to fusiform, poles bluntly 
rounded, proloculus small, followed by up to 
eight slowly enlaiging whorls, septa plane in 
inner whorls and strongly fluted in the outer 
whorls; wall and septa thin, rugose, consisting 
of tectum and diaphanotheca, axial fillings 
consisting of secondary deposits on both faces 
of the septa, narrow tunnel bordered by dis
tinct narrow chomata. U. Carboniferous (U. 
Stephanian); USA: California.

URALOFUSULINELLA Chuvashov, 1980
Plate 269, fig. 7

Type species: Fusulinella (Uralofusulinella) 
ajensis Chuvashov, 1980; OD.
Fusulinella IUralofusulinella) Chuvashov, 1980 (*597), 

p.57.
Test small, subspherical to robust fusiform, 

laige proloculus followed by rapidly enlaig
ing whorls of gradually lengthened axis of 
coiling, nearly planispiral or slightly irregular



coiling, septa weakly fluted near the poles: 
wall of early whorls with tectum, thin and 
weakly developed diaphanotheca, and inner 
and outer tectoria. later whorls with only two 
layers, a tectum and finely porous layer, sec
ondary deposits consist of well-developed, 
asymmetrical cbomata in all but the final 
whorl, steeply sided facing the tunnel, no 
axial deposits. L. Permian (Arrinskian); USSR: 
middle and southern Urals.

WAERINGELLA Thompson, 1942
Plate 268, figs. 9-12

Type species: Waeringella spivevi Thompson, 
1942; OD.
Waeringella Thompson, 19421*3185), p. 413.

Test small, elongate fusiform, with inflated 
central area and axial tapering ends, septa 
numerous, plane in the central area, fluted 
toward the poles; wall of tectum, lower thin 
structureless layer and upper layer that may 
represent a tectorium or correspond to the 
axial fillings, chomata distinct, bordering a 
narrow, irregularly aligned tunnel, axial fill
ings heavy. U. Carboniferous (Stephanian) to 
L. Permian; USA: Texas, Utah, Arizona; USSR: 
Timan.

YANGCHIENIA J. S. Lee. 1934 
Plate 269, figs. 8 and 9

Type species: Yangchienia iniqua J. S. Lee, 
1934; OD.
yangchienia J. S. Lee, 19341*1815), p. 14.

Test small, robust fusiform, earliest three 
to four whorls discoidal with short axis of 
coiling, later whorls with changed and rap
idly lengthening axis of coiling; septa plane, 
unfluted; wall with tectum and diaphanotheca, 
tectoria not apparent, tunnel widening rap
idly, bordered by massive, asymmetrical 
chomata that extend nearly to the poles. U. 
Permian (Darvasian to Muigabian); S. China; 
Japan: Korea; USSR; Yugoslavia: Sicily: 
Greece: Turkey; Afghanistan; Algeria.

Subfamily FUSULININAE von Moller, 1878 
Fusulininae Brady. 1884 1*344), p. 74. nom. corr. pro 

subfamily Fusulinidae.
Fusulinidae Butschli. in Bronn. 18801*421), p. 213 (nom. 

impcrf.l, nom. transl. ex family Fusulinidae.

Pseudotriticitinae Pulrya, 19481*2491), p. 97. 
Quasifusulininae Putrya. 19561 *2492), p. 467. 
Hemifusulininae Putrya. 1956 (*2492), p. 467.

Septa moderately to strongly fluted; wall 
with two to four layers, including diapha
notheca, outer tectorium weakly developed 
to absent, pores simple; chomata or pseudo- 
chomata may be present. U. Carboniferous 
(Moscovian) to L. Permian (Sakmarian).

AKIYOSHIELLA Toriyama. 1953
Plate 269, figs. 4-6

Type species: Akiyoshiella ozawaiToriyama, 
1953 (syn.: Fusulina japonica Rozovskaya, 1975 
(*2665), p. 250, expl. pi. 9, figs. 9-11, nom. 
nov. pro Fusulina ozawai (Toriyama), non 
Fusulina ozawai Rauzer-Chemousova and 
Belyaev, 1940; non Fusulina japonica Giimbel, 
1874); OD.
Akiyoshiella Toriyama, 1953 (*3211 (, p. 251.
Fusulina I Akiyoshiella) Ishii, I958(*1589),p.38,51.pi. 1.

fig. 1, pi. 4, fig. 1 (nom. transl.).
Test of small to medium size, up to 7.0 mm 

in length, spherical to ovoid proloculus followed 
by three to four early volutions of slowly increas
ing chamber height, then enlarging more rap
idly and producing an elongate fusiform test 
with straight to slightly curved axis of coiling, 
later voludons irregularly coiled, and last ones 
may uncoil and form a flange at one side, 
final whorl may be of slightly decreased height; 
septa numerous, up to thirty in the final whorl, 
thin, single layered, and strongly fluted at the 
base throughout test length in the planispiral 
part, irregularly and strongly fluted in the 
uncoiled stage; wall thin, of tectum and trans
parent diaphanotheca that may not be disdn- 
guishable in places, discontinuous upper and 
lower tectoria also present in all but the final 
coiled volution, single tunnel in the enrolled 
part, narrow in the early whorls but wider in 
later ones, chomata present in the early volu
tions but absent from later chambers, axial 
fillings present in the polar regions of early 
whorls. U. Carboniferous (Moscovian); Japan; 
Canada: British Columbia.

Remarks: When Akiyoshiella is recognized 
as a distinct genus, the valid name of the type 
species is A  ozawai; if Akiyoshiella is regarded 
as a subgenus of Fusulina or as a synonym of



Fusulina, the type species becomes a junior 
secondary homonym of Fusulina ozawai 
Rauzer-Chemousova and Belyaev, 1940, and 
was therefore renamed as F. japonica by 
Rozovskaya, 1975: however, this latter name 
is a junior primary homonym of Fusulina japon
ica Gtimbel. 1874.

BARTRAMELLA Verville. Thompson, 
and Lokke, 1956

Plate 270, figs. 1-3
Type species: Bartmmella bartrami Verville 
et al.. 1956: OD.
Bartmmella Verville, Thompson, and Lokke. 1956 (*32901,

p. 1278,
Test small, up to 4.3 mm in length, elon

gate, subcylindrical to subfusiform, axis of 
coiling curving to irregular, whorls increasing 
gradually in height, septa increasing in num
ber per whorl from about eight to twenty- 
seven, septal fluting narrow, present throughout 
the entire height of the septa as well as through
out test length, the folds of adjacent septa 
producing small chamberlets except immedi
ately above the tunnel: wall thin, consisting 
of tectum and thicker but similar lower layer 
that has more evident perforations from about 
the fifth whorl, tunnel low and broad with 
slightly irregular path, high asymmetrical 
chomata present in all but last chambers, 
chomata have a steep side facing the tunnel, 
heavy axial fillings in the early whorls may 
fill the chambers in the polar region but 
are less prominent in later whorls. U. Car
boniferous (Moscovian); USA: Nevada. New 
Mexico, Idaho.

BEEDEINA Galloway. 1933
Plate 270, figs. 4-7

Tvpe species: Fusulinella girtvi Dunbar and 
Condra, 1928 (*1016), p. 76; OD.
Beedeina Galloway. 1933 (*1205), p. 401.

Test large, up to 10 mm in length, inflated 
fusiform to elongate fusiform in younger spe
cies. poles pointed to bluntly rounded, septa 
plane to weakly fluted in the early whorls, 
later strongly fluted; wall in the early whorls 
of tectum and thin diaphanotheca that thick
ens in the later whorls, and with thick upper

and lower tectoria covering the floor and roof 
of the chambers, adult of geologically later 
species may have thicker diaphanotheca and 
discontinuous tectoria, secondary fillings also 
coat the septa; tunnel prominent but narrow, 
tunnel angle commonly decreased with growth, 
chomata massive, high and broad in the young 
stage, but lower in the adult, axial fillings 
generally absent. U. Carboniferous (M. to U. 
Moscovian): USA: Iowa. Illinois. Oklahoma, 
Texas, New Mexico; China; Japan: USSR.

Remarks: Beedeina has been regarded as a 
synonym of Fusulina (Thompson. 1948,*3189; 
Thompson, in Loeblich and Tappan, 1964, 
*1910; and Rozovskaya, 1975, *2665), of 
Girtyina (Kahler and Kahler, 1966. *1633), or 
possibly of Hemifusulina (Thompson, 1948, 
*3189). Ishii (1958, *1589) noted that it differs 
from Fusulina in the more robust test, strongly 
developed chomata, and in the early stage 
having a thin diaphanotheca, well-developed 
tectoria. and plane to weakly fluted septa. 
Fusulina is more elongate and cylindrical, 
has poorly developed chomata, strongly fluted 
septa, and a thick diaphanotheca throughout 
growth. Hemifusulina differs in having a 
keriotheca rather than a diaphanotheca.

DUTKEV1CHELLA Putrya, 1956
Plate 270, fig. 8

Type species: Fusulina dutkevitchi Putrya. 
1938 (*2487), p. 68; OD.
Dutkevichella Putrya. 1956 (*2492), p. 460.

Test small to laige in size, ovoid to sub- 
cylindrical, septa moderately and regularly 
fluted, with more intense fluting in the axial 
region of later volutions; wall thin, poorly 
differentiated in the early whorls, later with 
tectum, diaphanotheca. and inner and outer 
tectoria, tunnel present, chomata subquadrate 
in shape. U. Carboniferous (Moscovian): 
USSR: Russian platform, central Asia.

FUSULINA Fischer de Waldheim. 1829
Plate 270, figs. 9-11

Tvpe species: Fusulina cylindrica Fischer de 
Waldheim, 1830 (*1134),'pi. 13, figs. 1-5; SD 
Meek and Hayden, 1865 (*2086), p. 13. 
Fusulina Fischer de Waldheim, 18291*1133), p. 330.



Fusulina fSchellwienia) Staff and Wedekind. 19101*3060), 
p. 109 inom. super!!., recte Fusulina (Fusulina)); type 
species: obj.
Tfest fusiform to subcylindrical. up to 8 mm 

in length, planispiral throughout, up to seven 
volutions, poles rounded to bluntly pointed, 
test form constant throughout growth, septa 
strongly fluted even in the earliest stages, 
with higher and stronger folding near the poles; 
wall of tectum and thick diaphanotheca, upper 
and lower tectoria incomplete or may be 
absent, tunnel angle wide, chomata poorly 
developed, weak and spreading, axial fillings 
usually present in the polar regions. U. Car
boniferous (Moscovian); cosmopolitan.

Remarks: Most American species that had 
been referred to Fusulina were shown by Ishii 
(1958, *1589, p. 40) to represent a distinct 
lineage from that of the dominantly Eurasian 
Fusulina and therefore should be placed in 
Beedeina.

HANOSTAFFELLA Cheong, 1984 
Plate 270. fig. 12

Type species: Staffella paradoxa Dutkevich, 
1934 (*1027), p. 14. 65; OD.
Neostaffella IHanostaffella) Cheong, 1984 (*559), p. 472.

Test small, up to 1.03 mm in diameter, 
subspberical in early stage, coiling involute 
about the moderate-sized proloculus, later 
with slightly changed axis of coiling, four to 
eight whorls in the adult, final one or two 
volutions appearing subquadrate to bicon
cave in axial section, with slighdy concave 
poles and periphery in the sagittal plane but 
with inflated comers, septa plane; wall with 
tectum and upper and lower tectoria in the 
early whorls, diaphanotheca intermittandy 
developed in the final whorls, tunnel a nar
row slit, chomata high and well developed. U. 
Carboniferous (U. Moscovian); USSR: Urals; 
Japan; Korea.

HEMIFUSULINA von Moller, 1877 
Plate 270, figs. 13-16

Type species: Hemifusulina bocki von Moller, 
1878 (*2159), p. 76 (syn.: Fusulina minima 
Schellwien, 1908, *2753, p. 167, nom. nov. 
pro Hemifusulina bocki von Moller, 1878. 
non Fusulina bocki von Moller, 1878); SD(SM).

Hemifusulina von Moller, 1877 1*2158), p. 146 (also err. 
cit. as Hemifusina. p. 144).
Test small, ovoid, early whorls closely coiled, 

later more loosely coiled, septa slightly to 
moderately fluted, forming regular small 
arches; wall thin, of tectum and keriotheca 
with widely spaced narrow pores, single tun
nel. chomata rounded and well developed 
throughout growth, no axial deposits. U. Car
boniferous (Moscovian); USSR: Russian Plat
form. Urals, central Asia; Hungary; Yugoslavia; 
China; Japan.

Remarks: Schellwien (1908, *2753) re
garded Hemifusulina as congeneric with Fusu
lina, hence renamed H. bocki von Mdller, 1878 
(non Fusulina bocki von Moiler, 1878) as Fusu
lina minima Schellwien. If the genera are rec
ognized as distinct, Hemifusulina bocki remains 
the correct name for the present type species.

HEMIFUSULINELLA Rumyantseva, 1962
Plate 270, figs. 17 and 18

Type species: Hemifusulina (Hemifusulinella) 
djartassensis Rumyantseva. 1962 (also as 
djartessensis on p. 170): OD.
Hemifusulina (Hemifusulinella) Rumyantseva. 1962 

1*2672), p. 170.
Hemifusulinella Rozovskaya. 1975 (*2665), p. 67 (nom. 

transl.).
Test ovoid, of medium size, up to about 3.5 

mm in length, septa plane in the early whorls, 
slightly fluted in later ones and forming 
chamberlets, may be somewhat twisted at the 
poles; wall very thin, early whorls with three 
layers, tectum, protheca, and outer tectorium, 
later whorls with only two finely perforate 
layers or may have a faint diaphanotheca, 
chomata I9W, knoblike, tunnel broad, low, 
oval in section, with straight path. U. Carbon
iferous (L. Moscovian); USSR: central Asia.

H1DAELLA Fujimoto and Igo, 1955
Plate 271. figs. 2-4

Type species: Hidaella kameii Fujimoto and 
Igo. 1955; OD.
Hidaella Fujimoto and Igo. 19551*1195), p. 45.

Test small, about 3 mm in length, elongate 
fusiform, slightly inflated centrally, poles 
broadly rounded, five to secen whorls, the 
early two to three whorls tightly coiled about 
the tiny spherical proloculus, axis of coiling



short and test subspherical to subquadrate, 
outer volutions inflated and test rapidly becom
ing fusiform, septa numerous, thin, strongly 
fluted in the polar regions; wall with thin 
dense tectum, less dense diaphanotheca, upper 
and lower tectoria. outer wall strongly and 
irregularly undulating, giving an extremely 
rugose appearance, tunnel single, massive 
chomata of moderate height, no axial fillings. 
U. Carboniferous (U. Moscovian); Japan.

PSEUDOTRITICITES Putrya. 1940
Plate  271. fig. I

Tvpe species: Fusulina'! donbassica Putrya, 
19391*2488), p. 139, OD.
Pseudotriticiies P u try a . 19401*24891, p. 61. 132.

Test elongate fusiform, about five planispiral 
whorls following the globular proloculus, septa 
regularly fluted throughout length, more 
strongly toward the poles; wall similar to 
Fusulina. inner whorls with diaphanotheca, 
outer whorls coarsely perforate and with only 
two layers, axial fillings sporadic, chomata 
developed to a varied degree. U. Carbonifer
ous; USSR; Donbass, Russian Platform.

PUTRELLA Rauzer-Chemousova. 1951 
P late  271, figs. 12 and  13

Type species: Pseudotriticiies brazhnikovae 
Putrya. 1948 (*2491), p. 98; OD.
Putrella R auzer-C hem ousova. in R auzer-C hem ousova 

e ta L .  1951 1*25321, p. 319.
Test large, fusiform to subcylindrical, straight 

axis of coiling, septa with high, close, and 
irregular fluting that appears in section as 
narrow loops; wall of two layers, first whorl 
may have tectum and indistinct diaphanotheca, 
beginning with second whorl wall has tectum 
and wide protheca, both coarsely perforate, 
but lacks tectoria, tunnel simple, chomata 
present only in the first whorl, supplemen
tary deposits only in the central area. U. Car
boniferous (Moscovian); USSR: Donets Basin, 
Russian Platform, Urals; China.

QUASIFUSULINA Chen. 1934
Plate  271. fig*. 7 - n

Type species: Fusulina longissima von Moller, 
1878 (*2159), p. 59; OD.
Quasifusulina C h en , 1934 (*553), p. 91.
Epifusutina C h e n .m  G rabau , 1936 (*1284), p. 21 footnote.

Test elongate, subcylindrical, up to 12 mm 
in length, poles blundy rounded, whorls loosely 
coiled, chambers of early whorls with con
stant height throughout length, increasing in 
height at the poles of later whorls, septa 
intensely fluted throughout length and may 
form cuniculi: wall very thin, of tectum and 
diaphanotheca and may have poorly developed 
inner teciorium, tunnel narrow, poorly de
veloped, straight, chomata weakly developed 
adjacent to the septa, absent in the median 
part of the chambers, axial fillings heavy. U. 
Carboniferous (Moscovian) to L. Permian 
(Asselian to Sakmarian); Camic Alps; Hun
gary: Yugoslavia: Spitzbergen: Tlirkey; USSR: 
Donbass, Timan, Fergana, Pamir; Mongolia; 
China; Southeast Asia; Japan; Canada: British 
Columbia.

QUASIFUSULINOIDES
Rauzer-Chemousova and Rozovskaya. 1959 

P late  271. fig. 6
Type species: Pseudotriticiies fusiformis Ro
zovskaya, 1952 (*2659), p. 29; OD.
Quasifusulinoides R auzer-C hem ousova an d  Rozovskaya. 

in R auzer-C hem ousova and  F ursenko . 1959 1*2531),
p. 210.

Quasifusulinoides R auzer-C hem ousova an d  Rozovskaya. 
in A. D . M iklukho-M aklay  e t a l., 1958 1*2132), p. 17 
(nam e not available, IC ZN  A rt. I3(a)(i), no  description). 

Fusulina (Quasifusutinoides) T. S. C hen . 1963 (*555), 
p. 73 (nom . transl.l.

Test fusiform to subcylindrical, septa in
tensely fluted, wall of tectum, protheca, and 
irregularly developed inner tectorium, early 
whorls with chomata and axial thickenings. 
U. Carboniferous (Stephanian) to L. Permian 
(Asselian to Sakmarian); USSR.

XENOSTAFFELLA Cheong. 1973 
Plate  271. fig. 5

Type species: Xenostaffella knreaensis Cheong, 
1973; OD.
Xenostaffella C heong , 1973 (*558), p. 66.

Test small, up to 1.05 mm in length, with 
concave umbilici and concave periphery in 
the sagittal plane from the third to the last 
whorl, small proloculus followed by eight or 
more tightly coiled volutions that increase 
gradually in height, planispiral and involute 
in the early stage, final whorl evolute, septa



plane; wall thin, early whorls with tectum and 
upper and lower tectoria, outer whorls with 
diaphanotheca. tunnel of moderate height and 
width, chomata well developed and asymmetri
cal, up to two-thirds the height of the cham
bers, gradually decreasing in height laterally. 
U. Carboniferous (U. Moscovian); Korea.

Remarks: Xenostaffella is very similar 
to Hanostaffella but was said to differ in 
having more numerous volutions and an evo- 
lute final whorl. As they were from the same 
area and geologic age. Hanostaffella possibly 
may represent small species or juveniles of 
Xenostaffella.

Subfamily EOFUSULININAE 
RauzerChemousova and Rozovskaya, 1959
Eofusulin inae R auzer-C hernousova and  R ozovskaya, in 

R au ze r-C h ern o u so v a  an d  F u rsen k o , 1959 1*2531),
p. 210.

Eofusulin inae R auzer-C hem ousova and  R ozovskaya. in 
A. D. M iklukho-M aklay. R auzer-C hem ousova . and 
R ozovskaya. 19581*21321, p . 17 (nam e n o t available. 
1CZN A rt. 13 (a)(i), n o  descrip tion).

Few whorls, commonly three or four; wall 
thin and weakly differentiated, with incon
stant outer tectorium: axial thickenings pres
ent, may have chomata. U. Carboniferous 
(Moscovian).

EOFUSULINA Rauzer-Chemousova, 1951 
P late  272. figs. 1-3

Type species: Fusulina triangula Rauzer- 
C hernousova and Belyaev, in Rauzer- 
Chemousova etal., I936(*2529), p. 185; OD.
Eofusulina R auzer-C hem ousova. in R auzer-C hem ousova 

e l al.. 1951 1*2532), p. 268.
Test elongate fusiform to cylindrical, with 

coiling axis elongate throughout growth, large 
globular proloculus followed by a few rapidly 
enlarging whorls, septa strongly fluted through
out with high and narrow folds; wall thin, of 
tectum and diaphanotheca; outer volution 
may have simple pores. U. Carboniferous (L. 
Moscovian); USSR: Russian Platform, Urals, 
central Asia.

NEOFUSUL1NA
A. D. Miklukho-Maklay, 1963 

P late  272, fig. 4

Type species: Eofusutina (Paraeofusulina) 
subtilissima Putrya, 1956 (*2492), p. 459; OD.

Neofusulina A. D . M ik lukho-M ak lay , 1963 (*2130),
p. 221.
Test large, subcylindrical, elongate, septa in

tensely and regularly folded, forming cuniculi; 
wall thin, protheca may be differentiated in 
places, outer whorls with weakly developed 
diaphanotheca and inner tectorium, small 
chomata in earliest whorls only, well-developed 
axial deposits fill the central area from the 
proloculus to the poles. U. Carboniferous (U. 
Moscovian); USSR; Donets Basin,central Asia.

PARAEOFUSULINA Putrya, 1956 
P late  272. figs. 5 an d  6

Type species: Eofusulina (Paraeofusulina) 
trianguliformis Putrya, 1956; OD.
Eofusutina I Paraeofusulina) P u trya , 1956 (*2492), p. 458 

(described  a s  subgenus bu t used in bo th  g en eric  and 
subgeneric  sense in th e  orig inal pub lica tion).

Test of medium to large size, elongate fusi
form in all whorls, septa strongly fluted through
out and forming strongly arched loops; wall 
single layered and finely porous in the early 
whorls, poorly differentiated pseudochomata 
in the early whorls, axial deposits fill the 
central region. U. Carboniferous (Moscovian); 
NE Greenland: USSR; Donbass, central Asia.

VERELLA Dalmatskaya, 1951 
P late  272. fig. 7

Type species: Verella warsanofievae Dal
matskaya, 1951; OD.
Verella D alm atskaya, 1951 (*884|, p. 194.

Test small, elongate fusiform, septa flat or 
slightly wavy in the early whorls, becoming 
weakly to moderately fluted in the later whorls, 
low and weakly developed chomata, moder
ate axial thickenings present. U. Carbonifer
ous (U. Bashkirian); European USSR; Uzbe
kistan; central Asia.

Subfamily WEDEKINDELLININAE
F. Kahler and G. Kahler, 1966

W edekindellin inae F  K ah ler an d  G . K ahler. 19661*1633), 
p. 407.

Test fusiform, septa nearly flat with little 
or no plication; wall of three or four layers, 
chomata prominent. U. Carboniferous (Mos
covian to Stephanian).



Wedekindsllininae— Parawedakindellina 271

EOWAER1NGELLA Skinner 
and Wilde, 1%7 
Plate  272. figs. 8-11

Type species: Wedekindellina ultimata Newell 
and Keroher, 1937 (*2254), p. 700; OD.
Eowaeringella S k inner an d  W ilde, 1 % 7 1*3000), p. 1004.

Test small, 3 mm to 4 mm in length, fusi
form to subcylindrical. poles bluntly rounded, 
small proloculus followed by up to nine regu
larly planispiral volutions, septa nearly plane 
in midregion of test, slightly to moderately 
fluted toward the poles; wall thin, of tectum, 
diaphanotheca, and inner and outer tectoria, 
secondary deposits on the septa form moder
ate axial deposits that are less prominent than 
in Wedekindellina, chomata over half the cham
ber height, asymmetrical, with steep side fac
ing the narrow to moderately broad tunnel. U. 
Carboniferous fU. Moscovian to L. Stephanian: 
Desmoinesian to Missourian); USA; Iowa, 
Missouri,Kansas,Texas, New Mexico, Nevada.

EOWEDEKINDELLINA Ektova, 1977
P late  272. figs. 15-17

Type species: Eowedekindetlina fusiformis 
Ektova, 1977; OD.
Eowedekindetlina E ktova, 1977 |*t096), p. 40. 
Eowedekindetlina Bel'govskiy an d  E k tova . 1966 1*180), 

p. 1389 (nam e n o t availab le. IC Z N  A rt. 13 (a)(i). no  
descrip tion ).

Test small, up to 3.5 mm in length, fusi
form to subcylindrical. axis lengthening rap
idly, globular proloculus followed by three to 
four regularly planispiral whorls, early ones 
close coiled, final whorl rapidly increasing in 
height, septa plane in early whorls, slightly 
fluted axially in final whorl; wall of three 
layers, tectum, and inner and outer tectoria. 
chomata massive to moderate, asymmetrical, 
steepest side facing the tunnel, axial thicken
ings well developed and may fill much of the 
test cavity. U. Carboniferous (Bashkirian): 
USSR: Tyan-Shan.

FRUMENTELLA W. J. Stewart. 1958
Plate  273. figs. 1-5

Type species: Frumentella exempla W. J. 
Stewart, 1958; OD.
f  rumentella W. J. S tew art, 1958 (*3068), p. 1055.

Test very small, up to 1.2 mm in length.

fusiform, with relatively large proloculus 
followed by four volutions, the earliest being 
streptospirally coiled, later stage becoming 
fusiform after a change in coiling axis, septa 
flat, without fluting; wall of three layers, with 
tectum, diaphanotheca, and irregularly de
veloped outer tectorium, chomata present, 
extending laterally into the axial secondary 
deposits. U. Carboniferous (Moscovian). 
Strawn: USA: Texas: New Mexico.

PARAFUSULINELLA W. J. Stewart, 1970 
P late  273, fig*. 6-8

Type species: Parafusulinella propria W. J. 
Stewart, 1970; OD.
Parafusulinella W. J. S tew art. 1970 (*3069), p. 50.

Test small, up to 2.4 mm in length, fusi
form, with bluntly pointed extremities, small to 
average-sized proloculus followed by about six 
to seven volutions in a closely and strepto
spirally coiled ovoid juvenarium, later whorls 
with changed axis of coiling that lengthens 
rapidly, septa slightly undulating in the cen
tral region and slightly fluted toward the api
ces: wall thin, three layered, of tectum, 
relatively dense diaphanotheca. and outer 
tectorium and rarely may have a suggestion 
of a thin lower tectorium, chomata well 
developed in all but final whorl, asymmetrical, 
about half the height of the chamber, tending 
to overhang the tunnel that is developed after 
the coiling axis straightens and elongates, sec
ondary deposits gradually thinning toward 
the apices and may grade into the axial filling, 
or the latter may be present only in the apical 
areas and absent from the axial region. U. 
Carboniferous (Moscovian). L. Desmoinesian; 
USA: New Mexico; Mexico.

PARAWEDEKINDELLINA Safonova. 1951
Plate  272. figs. 12-14

Type species: Parawedekindellina kamensis 
Safonova, in Rauzer-Chemousova et al.. 1951; 
OD.
Parawedekindellina Safonova. in R auzer-C hem ousova 

e t a l.. 1951 (*2532), p. 240.

Test small, up to 1.5 mm in length, fusi
form and inflated from the early whorls, 
gradually expanding spire of three to five 
whorls, septa plane throughout or weakly undu



lating at the polar regions; wall thin, four 
layered, with tectum, weakly developed dia- 
phanotheca that is present only in later whorls 
and well-developed outer tectorium covering 
the surface of all whorls to the poles and that 
may merge with the distinct low chomata. U. 
Carboniferous (Moscovian); USSR; Russian 
Platform, Komi ASSR.

Remarks: The wall is stated to be four 
layered, hence apparently includes an inner 
tectorium, although this was not mentioned 
in the original description.

PSEUDOWEDEKINDELLINA Sheng, 1958
Plate  273, figs. 9-11

Type species: Pseudowedekindellina prolixa 
Sheng, 1958; OD.
Pseudowedekindellina Sheng, 19581*2895), p. 87.

Test small, up to 3.7 mm in length, elon
gate, fusiform, poles bluntly pointed, axis of 
coiling slightly irregular, small proloculus 
followed by about four closely coiled volu
tions, numerous chambers per whorl, septa 
plane or may be slightly fluted in the polar 
regions; three-layered wall of tectum and upper 
and lower tectoria, axial fillings well developed, 
low narrow tunnel bordered by broad and 
prominent chomata that reach nearly two- 
thirds the height of the chamber and extend 
almost to the poles. U. Carboniferous (Mos
covian); N. China.

WEDEKIND ELLINA Dunbar 
and Henbest, 1933

P late  273, figs. 12-14
Type species: Fusulinella euthusepta Henbest, 
1928 (*1454), p. 80 (= Wedekindella euthysepta 
Dunbar and Henbest, 1930, *1017, p. 362, err. 
emend.); OD.
WedekindeUina D u n b ar and  H en b est. in C ush m an , 1933 

1*766), p. 134 (nom . subst. pro Wedekindia D u n b ar 
and  H enbest. 1931).

Wedekindella D u n b ar and  H en b est. 19301*1017), p. 362 
(non Wedekindella Schindew oir, 1928); ob j.; OD . 

Fusulinella (Wedekindiella) Yabe and  H anzaw a. 1932 
1*3412), p. 42 (nom . (ransi.; err. c il.l.

Wedekindia D u n b ar and  H en b est. 1931 (*1018), p. 458 
(non Wedekindia Schindew olf, 1925; nom . subst. p ro  
Wedekindella D unbar and H enbest. 1930); type species; 
obj.

Test elongate, fusiform, up to nearly 6 mm

in length, globular to ovoid proloculus followed 
by about nine to ten tightly coiled volutions, 
axis of coiling straight, the numerous septa 
per whorl straight in the central area of the 
test but may be slightly fluted toward the 
extremities, those of earlier whorls commonly 
obscured by the heavy axial deposits; wall 
four layered, of tectum, thick diaphanotheca, 
and thin inner and outer tectoria, perfora
tions penetrate all layers, narrow tunnel of 
regular to very irregular path, bordered by 
asymmetrical chomata that may be low or up 
to two-thirds the chamber height and com
monly extend laterally into the axial fillings; 
septal pores present in the outer whorls. U. 
Carboniferous (Moscovian); USA: Illinois, 
Indiana, Ohio, Iowa, Kansas, Oklahoma, Texas, 
New Mexico, Nevada, Colorado, Utah, Wyo
ming; Canada: Ellesmere land; NE Greenland: 
Japan; China; USSR: Donets, Timan, Russian 
Platform, N. Urals, Asiatic USSR.

Family SCHWAGERINIDAE Dunbar 1 
and Henbest, 1930

Schw agerin idae  D u n b a r and  H en b est. 1930 (*1017), 
p. 363.

Test large, fusiform to irregularly cylindri
cal, planispiral and involute, later volutions 
may be inflated or uncoiled; septa strongly 
fluted, may have cuniculi or phrenothecae: 
spirotheca thick, of tectum and alveolar 
keriotheca; tunnel generally single, chomata 
faint to massive, axial fillings absent to promi
nent. U. Carboniferous (Moscovian) to U. 
Permian.

Subfamily POLYDIEXODININAE 
A. D. Miklukho-Maklay, 1953 

Polydlcxodininae A . D . M iklukho-M aklav. 19531*2118), 
P- 21-
Test very large, closely coiled, septa regu

larly and intensely fluted and form cuniculi; 
axial thickenings present; one to several 
apertures. M. Permian (Kungurian).

EOPOLYDIEXODINA Wilde. 1975
Plate  274. figs. 1-6

Type species: Polydiexodina afghanensis 
Thompson. 19461*3188), p. 150; OD.



Eopoiydiexodina W iklc. 1975 (*3376), p. 76. 
Eopoiydiexodina J. A. D ouglas. J950 (*972), p. 46. 49 

(nam e no t availab le. 1CZN A rt. 13 (b), no  species 
included).

Test large, elongate fusiform to cylindri
cal, up to 38 mm long and 5 mm wide, axis of 
coiling irregular to curved, central region 
slightly inflated, proloculus irregular, eight to 
ten gradually enlarging volutions, at first 
irregularly coiled, later more regularly coiled 
and rapidly widening, septa intensely fluted 
throughout entire length and in all volutions 
of the test, cuniculi well developed; wall thin, 
of coarsely alveolar keriotheca and sporadically 
preserved thin dark tectum, the upper wall 
surface appearing to have been resorbed dur
ing formation of the tunnels, median tun
nel not well defined or present only in the 
microspheric generation, sporadic supplemen
tary tunnels rare or may number up to twenty- 
four. axial fillings present in the extreme polar 
regions from the third volution. M. Permian (M. 
Kungurian), M. Guadalupian; Afghanistan; 
China; Iraq; Iran; Turkey; Yugoslavia; USSR.

Remarks: Differs from Polydiexodina in 
lacking a median tunnel and in having only 
sporadic supplementary tunnels.

POLYDIEXODINA Dunbar 
and Skinner. 1931

Plate  274, figs. 7-9

Type species: Polydiexodina capitanensis 
Dunbar and Skinner. 1931; OD.
Polydiexodina D u n b ar and  Skinner, 19311*1020), p. 263. 
Paleofusulina (Polydiexodina) Yabe an d  H anzaw a. 1932 

1*3412), p. 42 inom . rrunsl.l.

Test elongate cylindrical, microspheric test 
up to 22 mm in length, large irregular proloculus 
may be flattened, followed by nine to eleven 
low, closely coiled volutions, septa numer
ous, twelve to fifteen in the early whorls, up 
to fifty in the final whorl, regularly and strongly 
fluted, with narrow septal folds, the fluting of 
adjacent septa opposed and producing cuniculi 
where in contact; wall thin, both tectum and 
keriotheca thin, central tunnel well defined, 
low, and slitlike, with regularly arranged sup
plementary tunnels that are continuous into 
the outer whorls, no chomata or parachomata 
present, heavy axial Fillings confined to the

axial region in the early whorls. M. Permian 
(U. Kungurian), U. Guadalupian; USA; Texas, 
New Mexico; Mexico.

SKINNERINA Ross, 1964
Plate  275, figs. 1-5

Type species: Skinnerina typicalis Ross. 1964 
=  Polydiexodina'! rotundata Dunbar and Skin
ner, 1937 (*10221, p. 697; OD.
Skinnerina Ross. 1964 (*2647), p. 313.

Test of moderate size, subcylindrical to 
fusiform, up to 11.3 mm in length, up to nine 
or ten volutions, septa increasing from eleven 
in the first whorl up to thirty-eight in later 
whorls, intensely and regularly fluted from 
pole to pole, resulting in high and well- 
developed cuniculi. septal loops high with 
bluntly squared tops as seen in section; wall 
thin in early volutions, consisting of tectum 
and keriotheca, the latter thickening in the 
outeT whorls and becoming coarsely alveolar, 
widespread secondary deposits thickening the 
tops of the septal loops, no well-defined median 
tunnel, supplementary tunnels sporadic and 
discontinuous in the megalospheric test but 
may be present in the microspheric one. M. 
Permian (L. Kungurian), L. Guadalupian: 
USA; Texas.

Remarks: Differs from Polydiexodina by 
the absence of a median tunnel and in having 
only sporatic and discontinuous accessory 
ones. The M. Guadalupian Eopoiydiexodina 
differs in the irregular shaped proloculus and 
thus the irregular surrounding early whorls.

Subfamily CHUSEN ELLINAE E Kahler 
and G. Kahler. 1966

C husene llinae  F. K ah ler and G . K ahler, 1966 1*1633), 
p. 422.

Test with septa] plications lacking or very 
weakly developed in early stage. L. to U. 
Permian.

CHUSENELLA Hsu, 1942
Plate  276, figs. 1-8; p late  277, figs. 1-3.

Type species: Chusenella ishanensis Hsu, 1942; 
OD.
Chusenella Hsu. 1942 (*1570), p. 175; OD .
Chusenella L ee. 1942 (*1816), p. 171 (nam e not availa

b le. IC Z N  A rt. 13 Ib l. no species included).



Orientoschwagerina A .D . M iklukho-Maklay. 19551*2119), 
p. 573: type species: Orientoschwagerina abichi A. D. 
M iklukho-M aklay. 1955; OD .

Chusenella (Sosioella) S k inner and  W ilde, 1966 (*29991, 
p. 10: type species: Chusenella sosioensis Pasini, 1964 
(•2366), p. 172: OD .
Test ovate, robust fusiform to elongate fusi

form with sharp apices, up to 13.5 mm in 
length, small to medium-sized proloculus, early 
whorls tightly coiled, up to eight or nine volu
tions in the adult, later ones more loosely 
expanded, early septa without fluting, later 
septa highly and tightly fluted throughout 
length: wall thin, with tectum and weakly 
fibrous keriotheca increasing slowly in thick
ness, rudimentary chomata in the juvenile 
stage of some species, or chomata may be 
completely lacking throughout, axial filling 
prominent, but tunnel present in the equato
rial region. L. Permian (Sakmarian). Wolfcam- 
pian to l). Permian: China; Indo-China; Laos: 
Japan; USA: California, Texas, Washington; 
Yugoslavia; Ibrkey; central Asiatic USSR.

RUGOSOCHUSENELLA Skinner 
and Wilde. 1965 
P late  275. figs. 6-8

Type species: Rugosochusenella zelleri Skin
ner and Wilde, 1965; OD.
Rugosochusenella S k in n e r an d  W ilde , 1965 (*29961,

p. 102.
Test of medium to large size, up to 7 or 

more mm in length, elongate fusiform, with 
pointed extremities, up to eight volutions, 
earliest ones tightly coiled about the tiny 
proloculus and thin walled, then gradually 
increasing in height, septa plane in the earli
est whorls, irregularly fluted in later whorls 
throughout the length of the test, increasing 
from about nine septa per whorl in the early 
stage up to thirty-two in the latest whorl; wall 
of tectum and coarsely alveolar keriotheca, 
tunnel moderately wide, straight, chomata 
present in early whorls but poorly developed 
or lacking in outer ones, heavy axial fillings, 
particularly toward the poles, sutures deeply 
indented and chamber surface also has longi
tudinal and transverse indentations, resulting 
in a rough pebbly surface that together with 
the irregular septal fluting produces the rugose 
appearance of sections. L. Permian (Sak
marian), Wolfcampian; Southwest USA.

' J
Subfamily SCHWAGERIN1NAE Dunbar 

and Henbest, 1930
Schw agertn inae  Yabe an d  H anzaw a. 1932 (*3412), p. 42.

nom . Iransl. ex family Schw agerin idae. 
P seudofusu lin inae  D utkev ich , 1934 (*1027), p. 9 ,1 0 ,6 1 . 

62; 1934 1*1026), p. 53.
Pseudofusu linae  D utkevich , 1934 (*1027), p. 9 .1 0 .6 1 .6 2  

(tribe).
Paraschw agerininae E K abler and G . Kahler. 1966 (*1634), 

p . 707 I invalid: provisional).
R ugusofusu lin inae  Davydov, 1986 |*902A ), p. 35 Inam e 

n o t available, 1CZN A n . 13 (a)(i). n o  descrip tion ). 
T riticltinae Davydov. I986(*902A |, p. 35 (nam e no t avail

ab le . IC ZN  A rt. 13 (a)(i). n o  descrip tion).

Test of medium to large size, septa may be 
wavy and weakly or irregularly fluted to 
intensely and regularly fluted; outer tectorium 
present in more primitive forms only, chomata 
present; aperture single. U. Carboniferous 
(U. Moscovian) to U. Permian.

DARVASITES A.D. Miklukho-Maklay, 1959
Plate 277, fig. 4

Type species: Triticites ordinatus var. daroni 
A. D. Miklukho-Maklay, 1949 (*2115), p. 70: 
OD.
Darvasites A. D . M iklukho-M aklay. 1959 (*2126), p. 12. 

13, 16.
Darvasites A . D. M iklukho-M aklay. 1957 (*2122), p. 108 

(nam e no t available. ICZN A n . 13(a)(i), n o  description). 
Nagatoella (Darvasites) R ozovskaya, 1969 (*2664), p. 42 

(nom . transl,).

Test of medium size, about 6 mm in length, 
ovoid to subfusiform, eight to nine gradually 
enlarging whorls, septa moderately folded near 
the base, producing low but regular arches, 
fluting more prominent toward the poles; wall 
thin, with tectum and keriotheca, chomata 
moderately to massively developed, present 
in all whorls. L. Permian to U. Permian: USSR: 
central Asia, Caucasus; China; Japan.

Remarks: Darvasites resembles Nagatoella 
but differs in the more strongly developed 
chomata in all whorls, whereas chomata are 
lower and occur only in the earlier whorls of 
Nagatoella.

DUNBAR1NELLA Thompson, 1942
P late  278, figs. 1-4

Type species: Dunbarinella ervinensis Thomp
son, 1942; OD.
Dunbarinella T h o m p so n . 1942 (*3185), p. 416.

Test fusiform, poles sharply acuminate, axis 
of coiling straight, very small proloculus



followed by six to ten whorls, the earliest two 
to four forming a closely coiled juvenarium. 
later whorls expanding uniformly, septa strongly 
and narrowly fluted throughout; wall very 
thin in the juvenarium, thicker in later whorls, 
of tectum and coarsely alveolar keriolheca, 
chomata strong and form definite ridges in 
the juvenarium and present in all but last 
one or two volutions, a single narrow tunnel 
present, axial fillings heavy, completely fill
ing the chambers of all but the inner few 
whorls and the final one. U. Carboniferous 
(Stephanian), Virgilian. to L. Permian (Sak- 
marian), Wolfcampian; USA: Oklahoma, 
Texas, New Mexico, California; China; Euro
pean USSR.

Remarks: Differs from Schwagerina and 
from Pseudofusulina in the presence of the 
heavy axial fillings and distinct chomata.

EOPAR AFUSUUNA Coogan, 1%0 
Plate  278. figs. 5-15

Type species: Fusulina gracilis Meek, 1864 
(*2084), p. 4; OD.
Pamfitsulirui (Enpamfusulina) C oogan, 19601*678), p. 262. 
Eopantfusulina S k inner and  W ilde. 1965 1*2997), p. 73 

(nom . transl,).
Alaskanella S k in n er and  W ilde. 19661*2998), p. 57: type 

species: Alaskanella /audom  S k inner and W ilde, 1966: 
OD.
Test relatively small, up to 11 mm in length, 

subcylindrical to subglobular, small proloculus 
followed by up to eight closely coiled and 
gradually expanding volutions, upper part of 
septa nearly plane, lower part strongly fluted 
from pole to pole, the opposed folds of adja
cent septa joining to produce small chamberlets 
in the lower part, and resorption producing 
spiralling passages or cuniculi in the outer 
whorls; wall of tectum and keriotheca, low 
tunnel bordered by chomata that occur both 
on the proloculus and later chambers, either 
chomata or discontinuous septal thickenings 
or pseudochomata present in all but the out
ermost whorls, secondary deposits may occur 
at the tops of septal folds near the tunnel. and 
axial deposits present near the poles. L. 
Permian; USA: California, Texas.

Remarks: The original definition of Eopara- 
fusulina was based on specimens identified 
as Fusulina gracilis Meek, one of which had

been designated as a neotype by Thompson 
and Wheeler (in Thompson et al.. 1946.*3195, 
p. 31). Skinner and Wilde (1965, *2997, p. 74) 
noted that this specimen had been misidendfied 
and they described as the new species Eopara- 
fusulina thompsoni the actual species stud
ied by Thompson and Wheeler and by Coogan. 
Skinner and Wilde also illustrated topotypes 
of the true Fusulina gracilis. A ruling by the 
1CZN (Op. 916, Melville and China. 1970. 
*2091, p. 39) then set aside the neotype desig
nation by Thompson and Wheeler and recog
nized the species gracilis Meek as based on 
the lectotype designated and illustrated by 
Wilson (1967, *3381, p. 234, pi. 1, figs. 4, 5) 
from the original syntypes in the collections 
of the Museum of Comparative Zoology, 
Harvard University.

IOWANELLA Thompson, 1957 
P la te  279. figs. I and  2

Type species: Triticites winterensis Thompson, 
Verville, and Lokke, 1956 (*3194), p. 807; 
OD.
Kansanella (lowanella) T h o m p so n . 19571*3192), p. .101.

Moderate in size, up to 8 mm in length, 
inflated fusiform, sharp to bluntly pointed 
poles, proloculus spherical, first whorl short 
and inflated, later whorls expanding slowly 
and regularly and test becoming elongate and 
fusiform, septa closely spaced, irregularly fluted 
throughout; wall very thin and appearing struc
tureless in earliest whorls, later whorls with 
tectum and thin alveolar keriotheca, tunnel 
narrow and high, straight to slightly varied in 
direction, chomata asymmetrical, high, and 
broad, extending along the chamber floor to 
the poles as axial fillings in the inner volu
tions. and only part of this distance in outer 
whorls, nearly completely filling the cham
bers near the tunnel; numerous septal pores. 
U. Carboniferous (Stephanian), L. Missourian; 
USA: Iowa.

KANSANELLA Thompson, 1957 
P lale  279. figs. 3-5

Type species: Kansanella (Kansanella) joensis 
Thompson, 1957; OD.
Kansanella T h o m p so n , 1957 (*3192), p. 299.

Test large, up to 10 or more mm in length, 
elongate, subcylindrical to fusiform, poles



rounded to bluntly pointed, small spherical 
proloculus followed by about nine slowly and 
uniformly expanding whorls, septa irregularly 
fluted throughout the test length; wall thin, 
of tectum and thin keriotheca. tunnel narrow 
at first, later moderately wide, bordered in 
the earlier whorls by broad and asymmetrical 
chomata that extend a considerable distance 
toward the poles, chomata more symmetrical 
in outer whorls, thin and discontinuous axial 
fillings present in the polar regions. U. Car
boniferous (Stephanian), U. Missourian; USA: 
Iowa, Kansas. Missouri, Oklahoma, Utah.

LEPTOTRITICITES Skinner 
and Wilde. 1965

P late  279, figs. 6  am i 7

Type species: Leptotriiicites hatchetensis Skin
ner and Wilde, 1965; OD.
Triticites (Leptotriiicites) Skinner and W ilde. 1965 (*29961, 

p. 89 (stated  to be a subgenus bu t used  in generic  sensei. 
Test small to large, up to 11 mm in length, 

elongate subcylindrical to subglobose, with 
sharply pointed poles, axis of coiling straight, 
up to thirteen volutions following the small 
spherical proloculus, septa numerous, closely 
spaced, strongly fluted from pole to pole, 
most intensely in the polar areas where the 
folds may nearly reach the top of the cham
bers; wall very thin, of tectum and finely 
alveolar keriotheca, although alveoles may 
not be recognizable in the early whorls, tun
nel present, up to half the height of the cham
ber, massive chomata appear blocky in axial 
section and commonly reach the top of the 
whorls. L  Permian (Sakmarian), Wolfcampian: 
USA: New Mexico. Arizona, Kansas. Texas. 
Utah. Oklahoma, Nevada.

MCCLOUDIA Ross, 1967 
Plate  279. figs. 8-10

Type species: Eoparafusulina contracta Skin
ner and Wilde, 1965 (*2997), p. 78; OD.
Eoparafusulina (Mccloudia) Ross, 1967 (*2648|, p. 945 

Test robust, subcylindrical, fusiform or 
subglobose. poles broadly rounded, up to 6 
mm in length, small prolocplus and first one 
or two volutions coiled in a different plane 
than later whorls, septa crenulate, crests of

the folds thickened by secondary deposits, 
especially adjacent to the tunnel, cunicuti 
developed in the outer volutions where folds 
of adjacent septa are in contact: wall of early 
whorls thin, rapidly thickening in later whorls, 
of tectum and prominent thick keriotheca, 
chomata and pseudochomata commonly pres
ent but axial fillings minor or absent. L. Permian 
(Sakmarian), (L. to M. Wolfcampian): USA: 
California. Nevada.

MONODIEXODINA Sosnina. 1956 
Plate  277. fig. 5

Type species: Schwagerina wanneri var. sut- 
schanica Dutkevich, 1934 (*1026) (not seen); 
Dutkevich, in Likharev, 1939 (*1850), p. 39 
(not seen); OD.
Monodiexodina Sosnina. in K iparisuva e t al.. 19561*1689), 

p. 24.
Parafusulina tMonodiexodina) C oogun , I960 (*678), 

p- 263 (nom . transl.).

Test large, elongate, subcylindrical, poles 
broadly rounded, five to eight low, closely 
coiled whorls, septal fluting with long and 
low folds restricted to the lower part of the 
septa and forming low cuniculi; wall of tectum 
and thin alveolar keriotheca, earliest one or 
two volutions may have rudimentary chomata 
bordering the single tunnel, later whorls lack 
chomata, axial deposits massive, especially 
near the poles. L. Permian (M. Wolfcampian) 
to M. Permian (Kungurian), Guadalupian; 
USSR; India; Japan; Timor; Canada; USA: 
Texas. Nevada.

MONTIPARUS Rozovskaya, 1948
P la te  279. figs. 11 an d  12

Type species: Triticites fMontiparus) monli- 
parus Rozovskaya, 1948 (see ICZN Art. 70 
(c); =  Fusulina montipara Ehrenberg of von 
Moller, 1878 (*2159), p. 61; non Alveolina 
montipara Ehrenberg, 1854); OD.
THiicites (Montiparus) Rozovskaya. 19481*2655), p. 1637. 
Montiparus A. D . M iklukho-M aklay, 1959 (*2126), p. 14 

(nom . transl.).
Eotriticites W ilde, 1984 (*3377), p. 545,547; type species; 

Fusulina montipara E hrenberg  o f von M bller. 1878 
1*2159), n o n  Alveolina montipara E hrenberg . 1854. 
ob j.: O D .

Test fusiform to ovoid, early stage close 
coiled, whorls enlarging with growth, septa



flat to irregularly plicate; wall finely alveolar, 
of tectum, keriotheca, and outer tectorium, 
chomata subquadrate, massive; septal pores 
present. U. Carboniferous (U. Moscovian): 
USSR; China; Japan.

Remarks: Montiparus was described by 
Rozovskaya with the type species "Triticites 
montiparus Ehr. em. Moll.” Ehrenberg's mate
rial was from the Pinega Valley, near Archan
gel. Russia, and is of Permian age. Dunbar 
and Skinner (1936, *1021, p. 84) restudied the 
original material of Ehrenbeig and determined 
Ehrenberg's specimen to be Schwagerina. 
which they cited as Schwagerina montipara 
(Ehrenbeig). Specimens referred by von Moller 
to this species were from the basal part of the 
Upper Carboniferous, as was the geologic 
range given for Montiparus by Rozovskaya in 
the original generic diagnosis. Wilde (1984. 
*3377) regarded Montiparus as a synonym of 
Schwagerina and proposed the new genus 
Eotriticites, with the type species indicated 
as Fusulina montipara von Moller, non Alveo- 
lirui montipara Ehrenbeig. However, the same 
designation was given by Rozovskaya, as she 
considered the type species to be that of von 
Moller and not Ehren berg, hence Eotriticites 
is a junior isotypic synonym of Montiparus.

According to the ICZN Art. 70 (c), “If an 
author fixes as the type species of a new 
nominal genus . . .  a species . .  . used in the 
sense of the misidentification of a previous 
author, the type species. . .  is deemed to be a 
new nominal species. . .  | with ] the same spe
cies group name as was misapplied . . . com
bined with the new generic or subgeneric 
name." The type species of the present genus 
is thus Triticites (Montiparus) montiparus 
Rozovskaya. Rozovskaya (1975, *2665, p. 252) 
stated that the specimen she figured in 1950 
(*2657), pi. 2, fig. 5 was the “holotype” and 
that von Moller’s specimen of 1878 (*2159), 
pi. 8, fig. 2. was the “lectotype,” thus incor
rectly citing two types for the same species. 
Von Moller did not describe a new species, 
hence Rozovskaya's specimen (1950, *2657, 
pi. 2,fig. 5) is the holotype of Montiparus 
montiparus (Rozovskaya), non Alveolina 
montipara Ehrenberg.

NAGATOELLA Thompson, 1936 
Plate 280. figs. 1-6

Type species: Fusulina (Schellwienia) ellip- 
soidalis var. orientis Ozawa, 1925 (*2318), p. 22; 
OD.
Nagatoella T h o m p so n . 19361*3183), p. 196.

Test large, up to 7 mm in length, ellipsoi
dal, poles broadly rounded, adult tests with 
about thirteen whorls, septa increasing from 
about eight per whorl in the early stage to 
thirty in the outer whorl, septa nearly plane 
in their upper part, widely spaced fluting at 
the base of the septa throughout the length of 
the test, locally forming cuniculi; wall of early 
whorls thin, later thicker, of tectum and thick, 
coatsely alveolar keriotheca that extends along 
the septa to result in a wedgelike form, tunnel 
wide and well developed, bordered by low. 
narrow, and asymmetrical chomata in the inner 
four to five whorls, later discontinuous, outer 
whorls with prominent secondary deposits 
on both faces of the septa as well as the inner 
surface of the chambers from the tunnel to 
the poles, axial fillings present in the early 
whorls. M. Permian (Kungurian); Japan: USA: 
California, Oregon.

NIPPONITELLA Hanzawa, 1938 
Plate 280, figs. 7-10

Type species: Nipponitella explicate Hanzawa, 
1*938; OD.
Nipponitella H anzaw a. 1938 (*1403), p. 256.

Tfest with elongate fusiform early stage of 
spherical proloculus and three to six regu
larly expanding whorls, followed by much 
larger irregularly uncoiled later stage, septa 
narrowly fluted at the poles but fluting lim
ited to the base of the septa in the central part 
of the test, uncoiled part with intense irregu
lar fluting; wall of tectum and coarsely alveo
lar keriotheca, enrolled stage has a single 
tunnel and bordering chomata, but neither 
are present in the uncoiled part. U. Permian; 
Japan; USSR.

OKETAELLA Thompson, 1951
Plate 280. figs. 11 and 12

Tvpe species: OketaeUafryeiThompson, 1951; 
OD.



Okeiaella T h o m p so n , 1951 (*3190), p . 116.

Test small, inflated, ellipsoidal to fusiform, 
relatively large proloculus followed by about 
six loosely coiled volutions, septa thick, 
unfluted throughout; wall thick, of tectum 
and thick keriotheca, with very finely porous 
upper keriotheca and coarsely alveolar lower 
keriotheca, septal wall of tectum and an exten
sion of the keriotheca from the chambers on 
both sides, single tunnel with straight to irreg
ular path, low and narrow chomata in the 
first whorl, and high, broad, and asymmetrical 
chomata in later whorls that are continuous 
with the coatings on the chamber floor and 
merge with the axial fillings. L. Permian 
(Sakmarian), Wolfcampian; USA: Missouri, 
Kansas, Oklahoma, Texas, New Mexico, 
Nevada; Japan; Yugoslavia: Montenegro.

PARAFUSULINA Dunbar and Skinner, 1931 
P la te  283. figs. 7-10

Type species: Parafusulina wordensis Dunbar 
and Skinner, 1931; OD.
Parafusulina D u n b a r an d  Sk inner. 1931 (*1020), p. 258. 
Palaeofusulirm I Parafusulina) Yabe an d  H anzaw a, 1932 

(*3412), p. 42 (nom . transl.l.
Parafusulina (Skinnerella) C oogan , 1960 (*678), p . 262; 

type species: Parafusulina schucheni D unbar and Skin
ner. 1937 (*1022), p. 672: O D .

Test elongate, up to 65 mm in length, fusi
form to subcylindrical. tapering slightly to 
the bluntly rounded poles, proloculus large, 
followed by seven to nine gradually enlarging 
volutions, coiling axis straight to irregular, 
septa numerous, intensely and regularly fluted, 
folds of adjacent septa touching and form
ing numerous chantberlets above the floor of 
the chamber, and producing cuniculi against 
the floor; wall thin in relation to the size of 
the test, of tectum and alveolar keriotheca, 
tunnel low and well defined, no chomata, but 
with heavy axial fillings. Permian: USA: Texas, 
Nevada, Arizona, California, Washington: 
Mexico; Venezuela; Japan; S. China: Mongolia.

PRAVITOSCHWAGERINA Toriyama, 1982 
P laie  281. figs. 3-6

Type species: Pmvitoschwagerina thailandensis 
Toriyama, 1982; OD.
Praviioschwagerina Toriyam a. 1982 (*3213), p. 4.

Test small to moderate in size, up to 5.6 
mm in length, fusiform to elongate cylindri
cal, axis of coiling straight to slightly curved, 
large proloculus followed by about five to 
eight rapidly enlarging whorls, or may have a 
much reduced chamber cavity in the last one 
or two whorls so that successive outer walls 
are in contact for some distance, the septa of 
the outer whorl may even penetrate the tectum 
into the keriotheca of the preceding whorl, 
septa thick, strongly and irregularly fluted; 
wall of thin dense tectum and very thick alve
olar keriotheca that apparently twists some
what in the outer volutions so that the alveoli 
locally appear perpendicular to the surface 
when viewed in axial section, but nearby in 
the same thin section the alveoli are seen in 
cross-section and give the wall a honeycomblike 
appearance. L. Permian (Artinskian); Thailand.

PSEUDOFUSULINA Dunbar 
and Skinner, 1931 

Plate  281. figs. I an d  2; p la te  282, figs. 1-7; 
p la te  283. figs. 1-6

Type species: Pseudofusulina huecoensis 
Dunbar and Skinner, 1931; OD.
Pseudofusulina D u n b ar and  Skinner, 1931 (*1020), p. 252. 
Leeina G allow ay. 1933 (*1205), p. 406: type species: 

Fusutim vulgaris var. fusiformis S chellw ien . 1909 
(*2754), p . 165; O D .

Rugosofusulina R auzer-C hernousova. 1937 (*2515), p. 
11; type  species: Alveolina prisca E hrenberg  cm. von 
M61ler. 1878 (*2159), p. 56; O D .

Schwagerinu (Rugofusulina) D u n b a r and  H en b est. 1942 
1*1019), p. 82 (nom . transl.: err. c i t . ). 

Codonoschwagerina V ien. 1959 1*3292), p. I l l :  type 
species: Codonoschwagerina thuanae Vibn, 1959;O D . 

Pseudofusulina (Rugosofusulina) Ross an d  D unbar. 1962 
(*2650), p. 39 (nom . transl.l.

Pseudofusulinoides Bensh. 19721*187), p. 118; type species: 
Pseudofusutinoides subabscurus B ensh. 1972: O D . 

Test large, up to 15 mm in length, elongate 
fusiform, with acuminate poles, axis of coiling 
straight, large proloculus followed by about 
eight loosely coiled whorls, septa fluted 
throughout, most strongly at the base of the 
septa and toward the poles and may be suf
ficiently strongly folded to produce closed 
chamberlets, thin dense partitions or phre- 
nothecae may cross the chambers between 
folds of the septa: wall thick, of tectum and 
coarsely alveolar keriotheca. axial fillings may



be thin and confined to the poles, or even 
absent in some species, chomata distinct in 
early taxa, but less prominent in later ones, 
tunnel straight. L. Permian (Asselian-Sak- 
m arian to A rtinskian), W olfcampian to 
Leonardian, to M. Permian (Kungurian); North 
America; Europe; Asia.

SCHWAGERINA von M6Uer, 1877 
P la te  284, figs. 1-9

Type species: Borelisprinceps Ehrenberg, 1842 
(*1058|, p. 274; OD(M); ICZN Opinion 213, 
Hemming, 1954 (*1453), p. 38.
Schwagerina von M 6ller, 1877 1*2158), p. 142.
Ihticites fJigulites) R ozovskaya, 1948 (*2655), p. 1638; 

type species: Triticites jigulensis R auzer-C hem ousova. 
1938 (*2516), p. 120.157; OD .

Jigulites Rozovskaya, 1966 (*2663), p. 103 (notn . u a n sl.l. 
Globifusulina Alekseeva, Izotova, and Polenova, in Izotova 

e t a l., 1983 (*1594), p. 23; type  species; Fusulina kro- 
towi Schellw ien , 1908 (*2753), p. 190 =  Borelis prin
ceps E h ren b e ig , 1842; OD .
Test small, up to 6 mm in length, robustly 

fusiform, with flanks convex and poles sub
acute to bluntly rounded, proloculus small, 
followed by about six gradually enlarging volu
tions, septa regularly and intensely fluted, 
folds of adjacent septa opposed and touching 
to divide the lower part of the chambers into 
small cbamberlets; wall gradually increasing 
in thickness, of tectum and alveolar keriotheca, 
upper part commonly with finer alveoli and 
lower part with fewer and coarser alveoli, 
chomata weak or absent, tunnel narrow, wan
dering slightly. L. Permian (Sakmarian to 
Artinskian), Wolfcampian to Leonardian; 
cosmopolitan.

Remarks: The species described by von 
MSlier (1877, *2158) as Schwagerina princeps 
(Ehrenberg) was renamed as Schwagerina 
moelleri Rauzer-Chemousova, as it is neither 
conspecific nor congeneric with Ehrenberg’s 
types of Borelis princeps (restudied and illus
trated by Dunbar and Skinner, 1936, *1021). 
As this was a case of an inadvertently misi- 
dentified type species, a ruling was made by the 
ICZN (Hemming, 1954) unalterably fixing the 
type of Schwagerina as that named in the 
original description (i.e., Borelis princeps 
Ehrenberg). Dunbar and Skinner (1936, *1021,

p. 86, 87) state that Fusulina krotowi Schell
wien, 1908 is a junior synonym of Borelis 
princeps Ehrenbeig, 1842, hence Globifusulina 
is a synonym of Schwagerina.

TRITICITES Girty. 1904
Plate  284, figs. 10-14; p late  285, figs. 1-14 

Type species: Miliolites secalicus Say, in James, 
1823 (*1599), p. 328; OD.
Triticites G irty. 1904 (*1239), p. 234.
Girtyina Staff. 1909 (*3059), p. 490 (on  p. 490 refers to 

"Fusulina I Girtyina t ventricosa in Scbellw ien 'sM anu- 
sk rip t"  bu t discusses Girtyina in the  generic  sense, 
w ith type  species "G. ventricosa M eek"; Girtyina is 
regarded  us a subgenus on p . 506, w ithout indication 
as to  the  genus); type species: Fusulina cylindriea var. 
ventricosa M eek  and  H ayden. 1859 (*2085), p. 261; 
OD .

Schwagerina/Triticitesj D e p ra t. 1913 (*936), p. 8 Inom . 
transl.).

Gmbauina Lee. 1924 (*1812), p. 51; type species: Gmbauim 
disca Lee. 1924; OD.

Triticites (Rauserites) Rozovskaya. 1948 (*2655), p. 1637 
(nam e not available, ICZN A n . 13 <a)(i). no description!. 

Triticites (Rauserites) Rozovskaya. 1950 (*2657), p . 30; 
ty p e  sp e c ie s : Triticites stuckenbergi R auzer-C hcrnou- 
sova. 1938 (*2516), p. 110.155; O D .

Fetganites A . D . M iklukho-M aklay. 1959 (*2126), p. 16; 
type  species; Triticites ferganensis A. D . M iklukho- 
M aklay. 19501*2116), p. 6 1 .6 8 ; OD.

Pamtriticites K ochansky-D evide, 1969 (*1711), p . 298: 
type  species: Parutrilicites jesenicensis Kochansky- 
Devidfc. 1969: O D .
Small to medium in size, inflated fusiform 

to subcylindrical, poles acuminate to bluntly 
pointed, whorls expanding slowly and evenly, 
septa of earlier species plan); in the median 
region, irregularly fluted toward the poles, 
septa of advanced species regularly fluted 
throughout; wall of tectum and well-defined 
alveolar keriotheca, single straight tunnel 
bordered by chomata that range from thin to 
massive. U. Carboniferous (L. Stephanian), 
Missourian, to L. Permian (Sakmarian), Wolf
campian; USA: Iowa. Illinois. Ohio. Kansas, 
Missouri, Texas. New Mexico. Nevada. Utah. 
Idaho. Wyoming, Arizona, California; South 
America; Yugoslavia; European and Asiatic 
USSR; Japan; China; Southeast Asia.

Subfamily BIWAELLINAE 
Davydov, 1984

B iw aellinae Davydov, 1984 (*902), p. 9.



Test nautiloid, earliest volution may be 
endothyroid, later planispiral, axis of coiling 
short in the early stage, sharply increasing in 
length from the third whorl, so that test 
becomes subcylindrical, septa plane to weakly 
fluted; wall undifferentiated or with tectum 
and primatheca in early whorls, later with 
keriotheca, chomata may be present. U. Car
boniferous (Gzhel'ian) to L. Permian (Asselian).

BIWAELLA Morikawa 
and Isomi, 1960 
P la te  286. figs. 4-6

Type species: Biwaella omiensis Morikawa 
and Isomi, 1960; OD.
Biwaella M orikaw a and  Isom i. I % 0 1*2185), p. 301.

Test small, up to 3 mm in length, fusiform 
to cylindrical, axis of coiling straight to irreg
ular, poles bluntly rounded, minute proloculus 
followed by four to five whorls, of which the 
first two are low and somewhat irregular in 
coiling and later ones expand rapidly, septa 
few, plane to slightly curved near the poles; 
wall of tectum and upper and lower tectoria 
in inner volutions, later with tectum and finely 
alveolar keriotheca, tunnel wide, chomata 
not apparent in the early whorls but promi
nent and asymmetrical in the later whorls. L. 
Permian (Asselian), Wolfcampian; Japan; 
USA: New Mexico; Yugoslavia: Montenegro.

DUTKEVICHITES Davydov. 1984
P late  286. figs. 1-3

Type species: Dutkevichites darvasica Davydov, 
1984; OD.
Dutkevichites Davydov. 1984 1*902), p. 11.

Test small, subcylindrical, tiny proloculus, 
early whorls tightly coiled, with short coiling 
axis that lengthens abruptly after the third 
volution, later whorls with moderately looser 
coiling, septa few, thin, strongly but irregularly 
fluted, appearing as high arches and loops in 
axial section and more intensely fluted toward 
the poles: wall in inner whorls undifferentiated 
or with tectum and primatheca, outer whorls 
with tectum and keriotheca and of increased 
thickness, minute chomata present in outer 
whorls. U. Carboniferous (Gzhel’ian) to L. 
Permian (Asselian); USSR: central Asia: 
Yugoslavia.

SPHAEROSCHWAGER1NA
A. D. Miklukho-Maklay. 1959 

P la te  286. figs. 9 and  10

Type species: Schwagerina sphaerica var. 
kamica Shcherbovich, in Rauzer-Chemousova 
and Shcherbovich, 1949 (*2536), p. 102; OD.
Sphoeraschwagerina A. D. Miklukho-Maklay. 19591*2127), 

p. 157.
Sphaeroschwagerirut A. D. Miklukho-Maklay. 19561*2120), 

p. 1154 Inam e no t availab le, ICZN A n . 13 (agi l .  no 
descrip tion ).
Test robust, adult stage nearly spherical 

and with shortened axis of coiling, up to 6 
mm in length and slightly greater diameter, 
about nine whorls, inner two to four volu
tions tightly coiled and the test fusiform, whorl 
diameter sharply increased at the beginning 
of the adult stage, of maximum height in the 
penultimate whorl, and final whorl again of 
reduced height, septa thin, weakly fluted, 
forming a meshlike -region at the poles; wall 
thin, gradually thickening as the test enlarges, 
small and inconstant chomata mark a broad 
low tunnel. L. Permian; USSR.

Remarks: Sphaeroschwagerina differs from 
Pseudoschwagerina in the shorter axis of 
coiling, less fluted septa, and presence of 
chomata even in the adult test.

Subfamily PSEUDOSCHWAGERIN1NAE 
L. H. Chang. 1963

P seudoschw agerin inae  L  H. C hang , 19631*519), p. 224.

Test spherical to fusiform; early stage tightly 
coiled, later whorls expanding unevenly, septa 
straight to slightly plicated; wall of tectum 
and keriotheca; chomata weakly developed; 
aperture single. U. Carboniferous (L. Ste- 
phanian, Kasimovian) toU. Permian (Murga- 
bian).

ACERVOSCHWAGERINA Hanzawa. 1949
P late  287. figs. 1-3

Type species: Paraschwagerina (Acervo
schwagerina) endoi Hanzawa. 1949; OD.
Paraschwagerina iAcervoschwagerina) H anzaw a, 1949 

1*1407), p. 207.
Acervoschwagerina A. D. Miklukho-Maklay, 1955(*2I19|« 

p. 573 (nom . transl.l.
Test laige, may exceed 18 mm in length, 

robustly fusiform, poles rounded to bluntly 
pointed, axis of coiling straight, elongate fusi



form juvenarium of two to three low volu
tions that are closely coiled about the small 
spherical proloculus, followed by two or three 
rapidly enlarging whorls that may exceed 1.5 
mm in height, septa in the juvenarium regu
larly and highly fluted, in later whorls the 
extremely irregular fluting to the tops of the 
chambers may produce a number of vesicu
lar chamberlets in the height of a single cham
ber; wall thin, alveolar; small chomata present 
in the inner whorls, narrow tunnel with irreg
ular path and increasing unevenly in width 
with growth, may be roofed by phrenothecalike 
layers. L. Permian (Sakmarian): Japan.

CHALAROSCHWAGERINA Skinner 
and Wilde, 1965

P late  286. Tigs. 7  an d  8
Type species: Chalarosch wagerina in/lata Skin
ner and Wilde. 1965; OD.
Chalaroschwagcrina S k inner and  W ilde. 1965 (*29971, 

p. 72.

Test small to large, up to 11 mm in length, 
fusiform to subspherical. poles rounded to 
bluntly pointed, large proloculus followed by 
four to eight whorls, with first one and a half 
to two volutions tighlly coiled, later whorls 
expand rapidly although the change is not 
abrupt, final one or two whorls again of reduced 
height, septa strongly fluted in the lower pan 
but only slightly wavy in the upper part, 
opposed folds of adjacent septa commonly 
meeting to divide the lower pan of the cham
ber into small chamberlets but do not form 
cuniculi. phrenothecae present; wall thick, 
of tectum and coarsely alveolar keriotheca, 
tunnel commonly low and narrow, weak 
chomata on the proloculus and may be pres
ent on the first whorl but absent from later 
whorls, axial filling formed by secondary depos
its on the septa. L. Permian (Sakmarian), 
Wolfcampian; USA: California, Nevada, Ore
gon; S. Chile: Isla Tarlton.

CUNICULINELLA Skinner 
and Wilde, 1965 
Plate  288. figs. 6-8

Type species: Cunicuiinella tumida Skinner 
and Wilde. 1965; OD.
Cunicuiinella S k inner and  W ilde. 1965 1*2997). p. 84.

Test of moderate to large size, fusiform to 
subglobular, poles rounded to sharply pointed, 
large proloculus followed by up to eight loosely 
coiled whorls, symmetrical throughout, septa 
intensely fluted and folds reach the tops of 
the septa, those of adjacent septa opposed 
and joined to produce small chamberlets in 
the lower parts of the chambers, resorption 
of the base of the folds produces well-developed 
cuniculi that encircle the test in the sagittal 
plane, especially in the outer whorls, phreno
thecae commonly are strongly developed; wall 
thick, of tectum and coarsely alveolar kerio
theca, tunnel single, low, and narrow, chomata 
present only in the proloculus, pseudochomata 
rare, axial fillings due to secondary deposits 
on the septa are common. L. Permian (U. 
Asselian), Wolfcampian; USA: California.

DAIXINA Rozovskaya, 1949 
Plate 288, figs, t-3

Type species: Daixina ruzhencevi Rozovskaya. 
1949; OD.
Daixina R ozovskaya, 1949 (*26561, p. 252. 
Pseudofusulina (Daixina! Ross and  D unbar. 19621*2650), 

p. 38 inora. transl.l.
Daixina (Bosbyiauella) Isakova. 1982 (*1588), p. 32: type 

species: Daixina gallowayi (Chen) subsp. boxbytauensis 
B cnsh. 1962 (*186), p. 211: OD.

Test inflated fusiform to elongate, globular 
proloculus followed by about four to five rap
idly enlarging whorls, septa with shallow to 
strong and irregular fluting; wall uneven but 
not crenulate, thick, of tectum and coarsely 
alveolar keriotheca, tunnel well defined, 
chomata rarely present in the early volutions, 
none in later whorls, secondary deposits con
sist of irregular localized coatings on the septa. 
U. Carboniferous (L. Stephanian, Kasiraovian) 
to L. Permian (Asselian to Sakmarian); USSR; 
Sicily; Yugoslavia: Greenland; China; Japan; 
USA: New Mexico, Utah.

DUTKEVITCH1A Leven 
and Shcherbovich, 1978 

P la te  287. figs. 4-7

Type species: Rugosofusulina devexa Rauzer- 
Chernousova, 1937 (*2515), p. 19; OD.
Dutkevitchia Leven an d  S h ch erb o v ich . 1978 1*1834), 

p. 96.



Test large, inflated fusiform, large globular 
proloculus followed by low first whorl and 
then by three to four rapidly enlarging whorls 
during which the test becomes more elon
gate, septa thin, intensely folded, strong plica
tions over the full height of the septa throughout 
the length of the test: wall with strongly rugose 
tectum and alveolar keriotheca. no chomata, 
and no axial thickenings. L  Permian (Asselian); 
USSR: S. Urals, Caspian Basin, Fergana, 
Darvaz; Afghanistan; Yugoslavia; Camic Alps; 
Thailand.

Remarks: Differs from Chalarosch watering 
in the rugose outer wall.

EOZELLIA Rozovskaya, 1975
Plate 28ft. figs. 4 anil 5

Type species: Pseudoschwagerinaprimigena 
RauzerChemousova, in Rauzer-Chemousova 
and Shcherbovich, 19491*2536), p. 65; OD.
Eozellia Rozovskaya, 19751*2665), p. 97.

Test of medium to large size, up to nearly 8 
mm in length, inflated fusiform tosubspherical, 
with broadly rounded poles, globular pro
loculus followed by tightly coiled juvenarium 
of a few whorls, then a sharp expansion to 
greater chamber height, followed by whorls 
of nearly even size, septa with moderate degree 
of irregular fluting, increasing in intensity in 
later whorls; wall thick. wide tunnel with irreg
ular path beginning in the early stage, chomata 
well developed, outer tectorium also may be 
developed on the whorls of the juvenarium, 
later whorls with weakly developed chomata, 
or none. L. Permian (Asselian); USSR; China; 
Japan; Camic Alps.

KLAMATHINA Skinner and Wilde, 1965
Plate 289, figs. 1-3

Type species: Klamathina elongata Skinner 
and Wilde. 1965; OD.
Klamathina Skinner and Wilde. 1965 1*2997), p. 89.

Test large, up to nearly 14 mm in length, 
elongate fusiform, large spherical proloculus 
followed by juvenarium of two to three tightly 
coiled whorls, then an abrupt expansion to 
the final two or three loosely coiled whorls, 
septa intensely and irregularly fluted through
out test length with folds extending to the top

of the septa, opposed folds of adjacent septa 
fuse at contact, dividing the lower part of the 
chambers into small rounded chamberlets, 
but do not form cuniculi. phrenothecae well 
developed; wall of tectum and coarsely alve
olar keriotheca. tunnel low, ranging from nar
row to wide, weak chomata present only on 
the proloculus, axial fillings present and may 
be prominent, filling the axial extremities of 
the tightly coiled juvenarium, absent from 
the early expanded whorls but again developed 
in the polar region of the final whorls. L. 
Permian (Sakmarian), U. Wolfcampian; USA: 
California.

OCC1DENTOSCHWAGERINA
A. D. Miklukho-Maklay, 1959

Plate 289, figs. 9 and 10
Type species: Schwagerina fusulinoides  
Schellwien, 1898 (*2751), p. 259; OD.
Occidentoschwagerina A. D. Miklukho-Maklay. 1959 

1*2127), p. 166.
Pseudoschwagerina (Occidenioschwagerina) Rauzer- 

Chemousova elal., I979(*2533),p. 186(nom. transl.). 
Test fusiform, poles broadly rounded, about 

six volutions, inner ones closely coiled, later 
more loosely coiled with higher chambers 
that enlarge gradually, septa plane to undu
lating in the early whorls, later with regular 
fluting; wall of tectum and alveolar keriotheca. 
small but distinct chomata present in the ear
liest whorls only, phrenothecae may occur. L. 
Permian (Asselian); Camic Alps; USSR: China; 
Japan; Viet Nam.

PARASCHWAGERINA Dunbar 
and Skinner, 1936

Plate 289, figs. 6-8
Type species: Schwagerina gigantea M. R White, 
1932 (*3367), p. 82; OD.
Paraschwagerina Dunbar am) Skinner, 1936 1*1021). 

p. 89.
Test large, up to 12 mm in length, robust, 

fusiform to subspherical, tiny proloculus 
followed by well-defined fusiform juvenarium 
of two to five low and tightly coiled whorls, 
then after a sharp increase in size later whorls 
are high and strongly inflated, final whorl of 
slightly reduced height, septa distinctly fluted 
throughout test, with high, strong, and parallel



sided folds, opposed folds of adjacent septa 
touching at their bases to produce small 
chamberlets; wall relatively thin, of thin tectum 
and coarsely alveolar keriotheca, tunnel low. 
narrow, and irregular throughout growth, 
defined by small chomata in the juvenarium 
but later whorls lack chomata, rare or no 
secondary deposits on the septa. L. Permian 
(Asselian to Sakmarian); USA: Texas: Mexico: 
China: Japan; USSR: S. Urals. Timan: Tur
key; Camic Alps.

PRAEPARAFUSULINA Tumanskaya, 1962 
Plate 291. figs. 7-10

Type species: Parafusulina pseudojaponica 
Dutkevich. in Gorsky, 1939 (*1282), p. 43; 
OD.
Praeparafusuiina TUmanskaya. l% 2 (*3233), p. 1.197.

Test of moderate size, to about 10 mm in 
length, elongate fusiform to subcylindrical. 
large globular proloculus followed by about 
five loosely coiled whorls, septa somewhat 
thinner than the outer wall, septal fluting 
intense from pole to pole, producing cham
berlets near the poles but without formation 
of true cuniculi, no phrenothecae present; 
wall thick, of tectum and keriotheca, may 
have pseudochomata in the earliest whorls 
but axial secondary deposits adjacent to the 
proloculus only. L. Permian (Sakmarian to 
Artinskian); European and Asiatic USSR; 
Hungary; N. China; Japan; Spitzbergen.

PRAEPSEUDOFUSULINA Ketat 
and Zolotukhina, 1984 

Plate 289, figs. 4 and 5
Type species: Pseudofusulina'l fastuosa Ketat, 
in Kireeva et a!.. 1971 (*1694), p. 89; OD. 
Pmepseudofusulina Ketat and Zolotukhina. 19841*1677), 

p. 469.
Test small to medium in size, inflated fusi

form, large globular proloculus followed by 
four to five and a half gradually enlarging 
whorls, axis of coiling shorter in early whorls, 
gradually lengthening with growth, septa plane 
to undulating in the midregion but strongly 
fluted toward the poles; wall calcareous, clear, 
with keriotheca and tectum, rudimentary 
chomata may be present in the inner whorls;

single aperture. L. Permian (Asselian); South
east European USSR.

PSEUDOSCHWAGERINA Dunbar 
and Skinner, 1936 

Plate 290, figs. 1-5; plate 291, figs. 1-6 
Type species: Sch wagerina uddeni Beede and 
Kniker. 1924 (*172), p. 27: OD.
Pseudoschwagerina Dunbar and Skinner, 1936 |*1021|, 

p. 89.
Parazetlia Rauzer-Chemousova, 19611*2524), p. 9; type 

species: Fusulina muongthensis Deprau 1915 (*938). 
p. 5; OD.

Alpinosch wagerina Bensh. 1972(*187), p. 100: type species: 
Atpinoschwagerina turkestanica Bensh, 1972: OD. 

Erkina Okan. 1981 (*2293), p. 68: type species: Erkina 
ankarensis Okan. 198): OD.
Test subspherical to robustly fusiform, large 

proloculus followed by closely coiled inner 
two to five volutions that form a compact 
juvenarium, later whorls high and strongly 
inflated but final whorl again of reduced height, 
septa plane to weakly and irregularly fluted 
near their base, folds of adjacent septa widely 
spaced and not in contact; wall of tectum and 
keriotheca. a single low median tunnel, 
chomata distinct in juvenarium, rudimentary 
or absent from inflated whorls. L. Permian 
(Asselian-Sakmarian) to M. Permian (Kun- 
gurian): USSR; Tiirkey; Yugoslavia; China; 
Japan; Viet Nam; North America; South 
America.

Remarks: Although Alpinoschwagerina was 
described as differing from Pseudosch wagerina 
in having a smaller proloculus and more closely 
enrolled juvenarium, illustrations of the type 
species show no substantial differences from 
Pseudosch wagerina.

ROBUSTOSCHWAGERINA
A. D. Miklukho-Maklay, 1959

Plate 293, figs. 1-3
Type species: Pseudoschwagerina tumida Lik
harev, 1939 (*1850), p. 41; OD.
Robustoschwagerina A. D. Miklukho-Maklay, 19591*2127),

p. 160.
Robustoschwagerina A. D. Miklukho-Maklay, 19561*2120), 

p. 1154 tname not available, ICZN Art. 13 (a)(i), no 
description).

Pseudoschwagerina (RobustoschwagerinaI Igo. 1964 
(*1579), p. 287 (noni. traitsl.).



Test large, subspherical, biumbilicate. 
inflated, early whorls closely coiled, forming 
a fusiform juvenarium, later whorls rapidly 
enlarging in height but coiling axis enlarging 
more slowly so that adult test becomes globu
lar and strongly umbilicate. final whorl of 
reduced height as in Pseudoschwagerina: wall 
of tectum and keriotheca, chomata promi
nent in the fusiform juvenarium, very faint in 
later whorls. L. Permian (Asselian to Saktnar- 
ian); USSR; China; Japan; Carnic Alps; 
Yugoslavia; Turkey; USA: Texas.

RUGOSOSCHWAGERINA
A. D. Miklukho-Maklay, 1959 

Plate 292. figs. 1-3
Type species: Schwagerina yabei Staff, 1909 
(*3059), p. 463; OD.
Rugososchwagerina A. D. Miklukho-Maklay, 19591*21271, 

p. 160.
Rugososchwagerina A. D. Miklukho-Maklay, 19561*2120), 

p. 1154 {name not available, ICZN Art. 13 (a)(i). no 
description).
Test large, up to almost 12 mm in length, 

subspherical or with slightly protruding poles, 
earliest four to five volutions form a tightly 
coiled fusiform juvenarium around the very 
small proloculus, nine or ten septa in the 
earliest whorl increasing to twenty or more 
by the fourth whorl, juvenarium followed 
abruptly by four to five more loosely coiled 
whorls that increase rapidly in height and less 
rapidly in length to produce a more robust 
adult of up to forty-five septa per whorl, final 
whorl sharply reduced in height, septa intensely 
fluted in the juvenarium, the folds commonly 
reaching the top of the chamber but fluting 
restricted to the lower part of the septa in the 
inflated later stage; wall consisting of tectum 
and coarsely alveolar keriotheca, thin but 
slightly rugose in the early stage, thickening 
abruptly in later whorls, weak chomata and 
low and narrow tunnel in the juvenarium and 
in earlier whorls of adult stage. U. Permian 
(Darvasian to Murgabian); Italy: Sicily; Iran; 
Iraq; Afghanistan; China; USSR.

ZELLIA F. Kahler and G. Kahler, 1937 
Plate 292, figs. 4-6

Type species: Pseudoschwagerina (Zellia) 
heritschi F Kahler and G. Kahler, 1937; OD.

Pseudoschwagerina (Zellia) F Kahler and G. Kahler. 
1937 1*1630), p. 20.

Zellia Morikawa, 1955 (*2184), p. 76 (nom. transl.).
Test robust, globular to ovoid, about 5 mm 

in length, early whorls tightly coiled with 
elongate axis resulting in fusiform shape, abrupt 
increase in height after the juvenarium followed 
by four to five larger whorls, septa nearly 
plane to slightly fluted at the base; wall thick, 
of tectum and coarsely alveolar keriotheca, 
increasing in thickness in the adult stage, 
chomata very low and widely spaced; septal 
pores numerous. L. Permian (Sakmarian) 
Wolfcampian; Austria; Yugoslavia; Tbrkey; 
Iraq; USSR: W. part. S. Urals, and Asiatic 
region: Japan: S. China; Viet Nam.

Family STAFFELLIDAE 
A. D. Miklukho-Maklay, 1949 

Staffellldae A. D. Miklukho-Maklay. 19561*2123), p. 11, 
nom. con. pro family Slaffellinidae.

Staffellinidae A. D. Miklukho-Maklay. 1957 |*2I22), p. % 
(nom. imperf.l, nom. transl. ex subfamily Staffellininae. 

Staffellininae A. D. Miklukho-Maklay. 1949 (*2115), p. 46 
(subfamily: nom. imperf.).

Stafiellinae Rozovskaya. 19501*2658), p. 37H (subfamily l. 
Nankinellinae A. D. Miklukho-Maklay. 1963 (*2130), 

p. 201,210 (subfamily l.
Leellinae Pasini. 1965 (*2367), p. 67 (subfamily). 
Cheniinae F Kahler and G. Kahler. 1966 (*1632), p. 99 

(subfamily).
HaoellinaeJ. X.Lin, 1984 (*1855), p. 176,330(subfamily: 

nom. superfl., included Leella, type of prior subfamily). 
Pisolininae Rauzer-Chemousova, 1985 1*2528), p. 19 

(subfamily).
Test small, subspherical to discoidal, septa 

closely spaced, simple, and not fluted, tunnel 
single, chomata distinct, asymmetrical; wall 
of tectum and diaphanotheca and may have 
tectoria, secondary deposits common, wall 
tends to be secondarily silicified and struc
ture difficult to recognize. L. Carboniferous 
(Visean) to U. Permian (Djulfian).

CASPIELLA Gibsham and Sipko, 1985 
Plate 293, figs. 4-6

Type species: Sphaerulina? volgensis Ketat. 
1982 (*1676), p. 36; OD.
Caspiella Gibsham and Sipko. 1985 (*1237), p. 27.

Test of medium size, subspherical to ovoid, 
involute, whorls enlarging gradually or later 
whorls may enlarge more rapidly, septa plane 
in axial area; wall of tectum, diaphanotheca,



and inner tectorium. chomata distinct and 
parachomata scarcely discemable; aperture 
commonly single but rudimentary additional 
foramina may be present. L. Permian (L. 
Artinskian); USSR: Southeast Russian Plat
form; Camic Alps.

CHENIA Sheng. 1%3 
Plate 294, tig. I

Type species: Chenia kwangsiensis Sheng, 
1963; OD.
Chenia Sheng, 19631*2896), p. 83, 213.

Test small, up to 3 mm in diameter, lenticu
lar, periphery acutely angled, umbilical region 
rounded to slightly depressed, short axis of 
coiling with nine to ten whorls in the adult, 
septa plane, unfluted; wall thin, strongly min
eralized but appears to have originally had a 
tectum, thicker finely alveolar keriotheca, and 
thin, dense lower layer; chomata well developed 
in all whorls, poorly developed and discon
tinuous parachomata present in the outer four 
or five whorls, slitlike tunnel present in all 
whorls, foramina few. circular, present only in 
outermost whorls. M. Permian (Kungurian), 
(Guadalupian); S. China.

EOVERBEEKINA J. S. Lee, 1934
Plate 294. figs. 6 and 7

Type species: Eoverbeekina intermedia J. S. 
Lee. 1934; OD.
Eoverbeekina J. S. Lee, 1934 {*1815), p. J8.

Test globular, or with slightly flattened poles, 
up to about 3.5 mm in diameter, proloculus 
followed by ten to thirteen closely coiled 
whorls, septa straight, unfluted; wall thin in 
the early whorls, thickening in later ones, 
with very thin tectum and finely alveolar 
keriotheca but without tectoria, 
median tunnel crescentic in the early whorls, 
later low, elongate, and slitlike, early whorls 
lack basal foramina, but these are numerous 
and regularly spaced in later whorls, chomata 
absent, parachomata few (up to three on each 
side of the tunnel) and rudimentary, not con
tinuous spirally and present only in outer 
whorls near the tunnel; foramina numerous, 
circular. L. to U. Permian (L. Artinskian to U. 
Tatarian): China: Japan; USSR: Caucasus,

Fergana; Yugoslavia; USA: Texas; British 
Honduras; Guatemala; Mexico.

HAOELLA F. S. Gung, 1966
Plate 294. figs. 2-5

Type species: Haoella sinensis F. S. Gung, 
1966: OD.
Haoella F. S. Gung. 1966 (*I340|, p. 81.86.

Test relatively small, up to 3 mm in length, 
ovate to subcylindrical, small globular pro
loculus followed by nine to eleven whorls, 
early whorls closely coiled and test lenticu
lar, later with lengthened axis of coiling, septa 
plane; wall secondarily silicified, probably 
originally with tectum and keriotheca. median 
tunnel, chomata small, foramina weakly de
veloped. M. Permian (Kungurian), Guada
lupian; China.

HAYASAKAINA Fujimoto 
and Kawada. 1953

Plate 294. figs. 9-11
Type species: Hayasakaina kotakiensis Fuji
moto and Kawada, 1953; OD.
Hayasakaina Fujimoto and Kawada, 1953 (*1197 ),p. 119.

Test small, up to 2 mm in maximum diame
ter, with subangular to slightly rounded periph
ery, tiny proloculus followed by up to nine 
volutions, inner six to seven volutions planispiral 
and with short axis of coiling, outer two to 
three volutions with coiling axis perpendicu
lar to the earlier axis, septa numerous, plane, 
at right angles to the periphery; wall thin, of 
tectum and less dense upper and lower tectoria, 
tunnel single, chomata developed through
out the inner whorls. L. Permian (Artinskian); 
Japan.

LEELLA Dunbar and Skinner, 1937 
Plate 295, figs. 1-5

Type species: Leella beilula Dunbar and Skin
ner. 1937; OD.
Leella Dunbar and Skinner, 1937 (*1022), p. 603 (as

Leella\.
Test small, fusiform, up to 2.6 mm in length, 

early whorls symmetrical and staffelloid, later 
elongating rapidly to become a fusiform adult, 
septa plane, up to about twenty-five per whorl; 
wall of thin tectum, well-defined diaphanotheca 
and thin upper and lower tectoria. tunnel low



and wide, chomata well developed and asym
metrical, with steep side facing the tunnel. U. 
Permian (Kazanian), U. Guadalupian; USA: 
Texas.

MUFUSHANELLA S. Chen. 1964
Plate 295, tigs. 6 and 7

Type species: Mufushanella mufushanensis 
S. Chen, 1964; OD.
Mufushanella S. Chen, 1964 (*S54), p. 346.

Test laige, lenticular, up to 5.5 mm along 
the axis and up to 7 mm diameter, lateral 
slopes concave, proloculus small, rounded 
periphery in early whorls, later with sharply 
angular periphery, septa plane; wall of tectum, 
diaphanotheca. and inner tectorium, a curved 
median tunnel present in the inner volutions, 
accompanied by a circular foramen in the 
outer whorls, septal pores rare, chomata high 
and narrow, no parachomata. M. Permian (U. 
Qixian); China.

NANKINELLA J. S. Lee, 1934
Plate 294. fig. 12

Type species: Staffella discoides J. S. Lee, 
1931 (*1814), p. 286: OD.
Nankinella J. S. Lee. 19341*18151, p. 14.

Test discoidal, up to 6 mm in diameter, 
poles rounded to umbilicate, early stage with 
angular to rounded periphery, later more angu
lar, up to fourteen whorls in the adult, septa 
plane; wall of tectum and thicker inner layer, 
variously interpreted as a diaphanotheca or 
as an inner tectorium but commonly recrystal
lized so that structure is obscured, median 
crescentic tunnel, distinct chomata. L. Permian 
(Sakmarian) to U. Permian (Changxingian); 
China; Japan; USSR: Crimea, Thms-Caucasus; 
Tlirkey; Greece.

Remarks: Dunbar and Skinner (1937, *1022) 
erroneously cited N. orbicularis Lee (recte N. 
orbicularia Lee) as the type species, rather 
than N. discoides Lee.

PALAEOREICHELINA Liem. 1974 
Plate 295, figs. 13-15

Type species: Palaeoreichelina donghoiensis 
Liem, 1974; OD.
Palaeoreichelina Liem, 1974 (*1847), p. 24.

Test lenticular, planispirally enrolled, periph
ery subangular in the early stage, final whorl

tending to uncoil and become rectilinear, septa 
plane; wall thick, undifferentiated in the early 
enrolled stage, final whorl and uncoiled part 
with an indistinct diaphanotheca; aperture 
simple, single, basal in the enrolled stage, 
areal and central in the uncoiled part. U. 
C arboniferous (M oscovian); Viet Nam: 
Thailand.

PALAEOSTAFFELLA Liem, 1966
Plate 294. fig. 8

Type species: Staffella moelleri Ozawa. 1925 
(*2318), p. 19; OD.
Pseudoendothyra (Palaeostaffetla) Liira. 1966 (*1846), 

P-47.
Test subellipsoidal, periphery broadly 

rounded, about six gradually enlarging volu
tions in the adult, early ones involute and 
final one or two evolute about the depressed 
axial region, septa thin; wall relatively thick 
but commonly recrystallized so that struc
ture is unclear, diaphanotheca present in at 
least the outer volutions, low and highly 
asymmetrical chomata with steep sides bor
der the low and narrow tunnel. U. Carbonif
erous (Moscovian) to L. Permian; Japan; 
Viet Nam.

PAMIRINA Leven. 1970
Plate 295. figs. 8-12

Type species: Pamirina darvasica Leven, 1970; 
OD.
Pamirina Leven, 19701*1832), p. 23.
ChiniingellaK. L Wang and X.F Sun. 1973 (*3342), p. 152. 

171; type species: ChinlingellachinlingensisK. L Wang 
and X. E Sun, 1973: OD.
Test small, robustly discoidal, up to about

1.1 mm in diameter, with broadly rounded 
periphery, small spherical proloculus followed 
by up to seven regularly but rapidly enlarging 
whorls, septa plane, long; wall of tectum and 
finely alveolar keriotheca. single low and broad 
tunnel, distinct small chomata but none in 
the final whorl. L. Permian (Sakmarian to 
Artinskian); USSR: Southwest Darvaz; China.

PISOLINA J. S. Lee. 1934
Plate 2%. Tigs. I and 2

Type species: Pisolina excessa J. S. Lee, 1934; 
OD.
Pisolina J. S. Lee. 1934 1*1815), p. 19.



Test small, up to 4 mm in diameter, spheri
cal throughout growth or with slightly depressed 
poles, very large proloculus of up to 1 mm in 
diameter, followed by seven or eight whorls, 
septa thick, plane, about thirty or more in the 
adult whorls; wall thin, of tectum and poorly 
defined keriotheca, commonly recrystallized 
or replaced, single tunnel with slightly irregu
lar path, chomata asymmetrical, low but well 
defined. L. Permian; China; USSR: Armenia; 
Iran.

REITLINGERINA
Rauzer-Chemousova. 1985 

Plate 2%. figs. 6-8
Tvpe species: Fusulinella bradvi von Moiler, 
1878 (*2159>, p. I l l ;  OD.
Reitlingenna Rauzer-Chemousova, 1985 (*2528), p. 15.

Test lenticular, planispiral, and involute, 
from five to seven whorls, earliest whorl nau- 
tiloid with rounded periphery, later lenticular 
with subangular periphery, final one to two 
whorls may be partially evolute; wall calcare
ous, distinct diaphanotheca present even in 
the septa, external whorl with protheca, 
chomata. and pseudochomata may be present 
in different growth stages; aperture single. 
L. Carboniferous (Visean) to U. Permian (rare); 
Europe; Asia; Canada: British Columbia.

SPHAERULINA J. S. Lee, 1934 
Plate 2%, figs. 3-5

Type species: Sphaerulina crassispira J. S. 
Lee. 1934: OD.
Sphaerulina J. S. Lee. 1934 (*1815), p. 16.

Test small, subspherical, planispiral. early 
whorls about the subspherical proloculus have 
short axis and lenticular test, later whorls 
with somewhat lengthened axis and spherical 
test or with slightly depressed umbilici, septa 
plane; wall thick, of tectum and very finely 
alveolar keriotheca. single tunnel, chomata 
low and asymmetrical, sloping gently toward 
the poles. U. Permian (Lopingian); China; 
Japan; USSR: Caucasus; Tbrkey; Camic Alps.

STAFFELLA Ozawa, 1925
Plate 297. figs. 1-4

Type species: Fusulina sphaerica Abicb. 1859 
(*3), p. 439. 528 (syn.: Staffella moeilerana

Thompson, 1935, *3180, p. 113); OD.
Staffella Ozawa, 1925 (*2317), p. 24.

Test small, lenticular to subspherical. periph
ery broadly rounded, relatively short axis of 
coiling of up to 4.5 mm, umbilici slightly 
depressed; wall of tectum, diaphanotheca, 
and upper and lower tectoria, tunnel low and 
narrow with somewhat irregular path, strongly 
developed and asymmetrical chomata more 
than one-half the height of the chambers extend 
laterally about half the distance to the poles. 
L. Permian (Artinskian) to M. Permian 
(Kungurian). Guadalupian: USSR: China; 
Japan: Turkey: Greece: Yugoslavia; USA: 
Texas; Mexico.

Remarks: In describing the genus. Ozawa 
(1925, *2317) first listed the type species as 
Staffella sphaerica (v. Moller), although von 
Moller referred his illustrations and speci
mens to Fusulinella sphaerica Abich and did 
not describe the species as new. The speci
mens described by Abich and those described 
by von M&ller were from Armenia. Later, 
Ozawa (in Cushman. 1928, *747, p. 131) 
correctly cited the type species as Fusulina 
sphaerica Abich. Thompson (1935, *3180) con
sidered the type species of Staffella to be that 
of von MSUer, which he stated was not con- 
specific with that of Abich. Thus, Thompson 
(1935, *3180, p. 113) described the new spe
cies Staffella moeilerana Thompson for von 
Moller's specimens and regarded it as the 
type species of Staffella. Baulina (1963. *162), 
restudied Staffella sphaerica, on the basis of 
material from Abich's original Armenian col
lections. and determined that S. sphaerica 
included S. moeilerana Thompson within its 
intraspecific variation and that the latter was 
thus a junior synonym.

ZARODELLA Sosnina, 1981
Plate 2%. figs. 9 and 10

Tvpe species: Zarodella zhamoidai Sosnina, 
1981; OD.
Zarvdella Sosnina, 1981 (*3039), p. 27.

Test tiny, up to 0.6 mm in diameter, nauti- 
loid with broadly rounded periphery, sides 
flattened to slightly umbilicate. proloculus 
relatively large for the size of the adult test, 
only three to five whorls present: wall thin.



poorly differentiated, or may have weakly 
developed diaphanotheca, commonly recry
stallized, secondary deposits may occur on 
the chamber floors, chomata poorly developed 
or lacking but may have rudimentary pseudo- 
chomata, aperture slitlike. L. Permian (Sak- 
marian); USSR: E. Siberia; Yugoslavia: Japan.

Family VERBEEK1N1DAE 
Staff and Wedekind. 1910

Verbeekinidae A. D. MikJukho-Maklay, 1957 (*2122), 
p. 110. nom. transl. ex subfamily Verbeekininae.
Test large, subspherical to cylindrical; 

planispiral, completely involute: wall of tectum 
and alveolar keriotheca and may have sec
ondary layers; m ultiple tunnels present, 
foramina numerous and parachomata may 
occur. L. Permian (Sakmarian) to U. Permian 
(Tatarian).

Subfamily VERBEEKININAE 
Staff and Wedekind, 1910 

Verbeekininae Staff and Wedekind. 19101*3040), p. 114. 
Verheekinae Dutkevich. 1934 (*1027), p. 9, 10.61,62 
(tribe).
Test globose, wall of tectum and thicker 

light-colored alveolar layer and may have thin 
lower dense layer, chomata may occur in early 
whorls and parachomata in outer ones; numer
ous apertures. L. Permian (Artinskian) to U. 
Permian (Tatarian).

ARMENINA A. D. Miklukho-Maklay, 1955
Plate 298. figs. 7 and 8

Tvpe species: Armenina karinae A. D. Mik
lukho-Maklay, 1955: OD.
Armenina A. D. Miklukho-Maklay. 1955 (*2119), p. 576. 
Verbeekina (ArmeninaI Sheng. 1963 (*2096), p. 86. 217 

(nom. transl.).
Test globular, about 3 mm in diameter, tiny 

proloculus followed by up to thirteen whorls 
that increase slowly in height as added, septa 
thick, numerous, straight, and unfluted: from 
about the sixth whorl spiral septula hang from 
the parachomata and gradually increase in 
number to about fifteen or sixteen in later 
whorls; wall three layered, of tectum, kerio
theca, and thin dense lower tectorium, multi
ple tunnels present, numerous well-developed 
parachomata present in all but the first two

whorls: apertures numerous. Upper L  Permian 
(U. Artinskian) to U. Permian (L. Kazanian): 
USSR: Transcaucasus, Crimea, Pamir: China: 
Japan.

QUASIVERBEEKINA Y. J. Wang, Sheng. 
and Z hang ,1981

Plate 297, figs. 5-7
Type species: Verbeekina (Quasiverbeekina) 
pedashanica Y. J. Wang, Sheng, and Zhang, 
1981: OD.
Verbeekina (Quasiverbeekina) Y. J. Wang. Sheng, and 

Zhang, 19811*3347), p. 59.74.
Test subspherical, of medium size, early 

whorls tightly coiled, with short axis of coiling 
and angular periphery, followed by whorls of 
sharply increased height, longer axis of coiling 
and rounded periphery, the whorls then con
tinuing to enlarge slowly and test becomes 
subspherical to spherical, septa plane; wall 
with tectum, finely alveolar keriotheca, and 
lower thin dense layer, small parachomata 
well developed in the early whorls, poorly 
developed or absent from outer volutions; 
foramina tiny, oval. Upper L. Permian; China: 
Xizang.

VERBEEKINA Staff. 1909 
Plate 298. figs. 1-6

Type species: Fusulina verbeeki Geinitz, in 
Geinitz and von der Marck, 1876 (*1215), p. 
399; OD.
Verbeekina Staff, 1909 (*30S9), p. 468 footnote. 506. 
Schwagerina (Verbeekina) Staff. 1909 (*3059), p. 468. 

476 (nom. transl.).
Dolialina (Verbeekina) Ozawa. 19251*23171, p. 2.20.25  

(nom. transl.).
Paruverbeekina A. D. Miklukho-Maklay, 1955 1*2119), 

p. 574: type species: Paruverbeekina pontica A. D. 
Miklukho-Maklay. 1955: OD.

Verbeekina (Paruverbeekina) F Kahler and G. Kahler, 
1966 (*1632), p. 62, 72 (nom. transl.).
Test subspherical. up to about 14 mm in 

length, tiny proloculus followed by irregularly 
coiled or endothyroid juvenarium, succeeding 
whorl of sharply increased diameter, then with 
up to twenty slowly enlarging planispiral whorls, 
septa formed by downward deflection of the 
tectum and keriotheca, angled forward, 
unfluted; wall of tectum and thin, extremely 
fine alveolar keriotheca, inner and outer sur-
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faces of the wall and both sides of the septa 
may be coated with dense caJcile resembling 
parachomata in structure, and the more exten
sive coatings at the poles may nearly fill the 
chambers, parachomata absent or rudimen
tary in early whorls but well developed between 
the foramina of the outer whorls, project for
ward from the septa, and may join those of 
the succeeding chamber and form nearly con
tinuous ridges for a short distance, no tunnel, 
numerous elliptical basal foramina, as many 
as a hundred in later whorls. M. Permian (U. 
Artinskian) to U. Permian (L. Tatarian): 
Sumatra; Viet Nam: Java: China: Japan; Tur
key; Yugoslavia: Greece; Sicily; Afghanistan; 
USSR: Turkestan, Crimea. Caucasus,Pamir; 
USA; Washington.

Subfamily MISELLININAE 
A. D. Miklukho-Maklay. 1958 

Misellininne A. D. Miklukho-Maklay, 1958(*21231, p. 9. 
Doliolininae Gubler. 1935 (*1328), p. 9 (invalid. ICZN 

Art. 39; based on Dnliolina Schellwien. 1902. non 
Borgert, 1894).
Test inflated, fusiform to subcylindrical; 

early coiling may be endothyroid, later 
fusulinoid; wall with thin but distinct kerio- 
theca; parachomata well developed. L. Permian 
(Sakmarian) to U. Permian (Tatarian).

BREVAXINA Schenck and Thompson, 1940
Plate 297, figs. 8 and 9

Type species: Doiiolhia compressa Deprat, 
1915 (*938), p. 14; OD.
Mixellina fBrevaxina I Schenck and Thompson. 1940 

1*27551, p. 587.
Brevaxina Thompson. 1948 (*3189), p. 59 Inom. transl.).

Test small, subspherical, poles flattened to 
slightly umbilicate, axis of coiling less than 
the diameter, small proloculus followed by 
endothyroid juvenarium, then with about eight 
gradually enlarging whorls; wall thick, with 
tectum, parachomata high and broad, up to 
more than half the chamber height; numer
ous foramina, up to twenty-four, occur near 
the base of the septa of the final whorl. L. 
Permian (Sakmarian) to U. Permian (Kazan- 
ian): Laos; Japan; S. China; USSR: Pamir. 
Crimea, Darvaz.

METADOLIOLINA Ishii and Nogami, 1961
Plate 297. figs. 12 and 13

Type species: Pseudodoliolina pseudolepida 
(Deprat) subsp. gravitesia Kanmera, 1954 
(*1640), p. 12: OD.
MetadolioUna Ishii and Nogami. 1961 (*1590), p. 162.

Test large, elongate, up to 10.5 mm in length, 
ellipsoidal to subcylindrical, slightly inflated 
in the median plane, poles broadly rounded, 
small globular proloculus followed by sixteen 
or more slowly enlarging whorls, septa thin, 
closely spaced, up to about thirty-three per 
whorl, flat and unfluted, directed slightly for
ward at the base; wall of earliest whorls with 
tectum and less dense lower layer, later whorls 
with tectum, thick diaphanotheca or kerio- 
theca, and thick inner and outer tectoria. 
numerous small parachomata extend about 
half the chamber height but almost reach the 
top of the chamber adjacent to the septa; 
foramina small, circular in early whorls, later 
elliptical, up to about thirty-four in the later 
whorls. U. Permian (U. Kazanian to L. 
Tatarian); Japan; S. China; Cambodia.

MISELLINA Schenck and Thompson, 1940
Plate 297. figs. 10 and 11

Type species: Doliolina ovalis Deprat, 1915 
(*938), p. 15; OD.
Mixellina Schenck and Thompson. 1940 (*2755), p. 587.

Test small, ellipsoidal to subspherical, length 
of coiling axis greater than test diameter, small 
proloculus followed by endothyroid juvenarium 
and up to eight slowly enlarging later whorls, 
chambers numerous, septa plane, unfluted; 
wall thick, of tectum, thick keriotheca and 
thin inner layer, broad and low parachomata 
and foramina present throughout growth. L. 
Permian (Sakmarian to Artinskian); Laos; 
Sumatra; China; Japan: USSR: Pamir, Darvaz, 
Karakorum; Tbrkey; Yugoslavia.

NEOM1SELLINA Sheng, 1962 
Plate 299, figs. 1-8

Type species: Schwagerina lepida Schwager, 
1883 (*2831), p. 138; OD.
Neomisellina Sheng. in Sh£Q£ and Wang, 1962 (*2898), 

p. 180. 186; OD.
Fuxulina (Moellerina) Schellwien, 1898 (*2751), p. 238,



257.281 Inon Moellerina Ulrich, 1866, ncc Einierand 
Fickert. 18991; type species; ohj.: OD(Mi.

Doliolina Schellwien, 1902 (*2752), p. 67 inem. subsi. 
pro Moellerina Schell wien, 1898: non Doliolina Bor- 
pert. 18941: type species; obj.
Test large, may exceed 4 mm in length, 

inflated fusiform with bluntly pointed poles, 
spherical proloculus followed by about twelve 
to fifteen whorls, septa numerous, straight, 
unfluted; wall of thin tectum, thicker but finely 
alveolar keriotheca and thin dense lower layer, 
parachomata narrow, high, well developed 
throughout test; foramina abundant, up to 
fourteen in the later whorls, nearly circular. 
M. Permian (Kungurian). Guadalupian: China: 
Japan; USSR.

Subfamily PSEUDODOLIOLININAE 
Leven, 1963

Pseudodoliolininae Leven, 19631*1830), p. 57.58.61,68.
Test ellipsoid to elongate: septa plane: wall 

thin in early volutions, later with tectum, thin 
inner layer and middle layer that may be alve
olar. septa single layered; parachomata nar
row, high; foramina closely spaced. L. Permian 
(Artinskian) to U. Permian (Tatarian).

PSEUDODOLIOLINA
Yabe and Hanzawa, 1932 

Place 299. figs. 9-11
Type species: Pseudodoliolina ozawai Yabe 
and Hanzawa, 1932: OD.
Pseudodoliolina Yabe and Hanzawa. 19321*3412), p. 41.

Test of medium size, up to 8 mm in length, 
elongate ovate, subcylindrical to slightly fusi
form, with bluntly to broadly rounded poles, 
large proloculus followed by up to about twenty 
planispiral whorls, chambers numerous, septa 
plane, unfluted, perpendicular to the outer 
wall; wall thin, undifferentiated in early whorls, 
later with tectum, light median layer corre
sponding to the keriotheca and thin inner 
layer; narrow and high parachomata present 
throughout growth and may reach the top of 
the chambers adjacent to the septa, appearing 
as septula in axial section; numerous foramina 
developed throughout growth, about fifty in 
outer whorls. L. Permian (Artinskian) to U. 
Permian (Tatarian): Japan; Viet Nam; China: 
USSR: USA: Washington.

Subfamily KAHLERININAE Leven, 1963
Kahlerininae Leven. 19631*1830), p. 57, 58.61,68.

Test globose, axially depressed, juvenarium 
endothyroid. whorls few, with eight to ten 
rapidly enlaiging chambers per whorl: septa 
flat, thick; wall with tectum and finely alveo
lar keriotheca; chomata minor and rarely with 
very small parachomata. tunnel low and dis
continuous; foramina and fine septal pores 
present. L. Permian (Artinskian) to U. Permian 
(Tatarian).

KAHLERINA Kochansky-Devid6 
and RumovS, 1955 

Plate 300. figs. 1-7
Type species: Kahlerina pachy theca Kochan- 
sky-Devide and Ramovs. 1955; OD.
Kahlerina Kochansky-Devid6 and RamovJ, 1955(*1713), 

p. 383,412.
Ussurielta Sosnina. in Kiparisova el al., 1956 (*1689), 

p. 21 (non Ussuriella Paianomov, 1929); type species: 
Ussurielta ussurica Sosnina. 1956: OD.
Test small, up to 1.7 mm in diameter, small 

globular proloculus followed by about five 
whorls, microspheric generation with lentic
ular and evolute endothyroid juvenarium and 
nautiloid to subspherical adult test, periph
ery broadly rounded and umbilical regions 
slightly depressed, septa thick, nearly plane: 
wall of earliest whorls very thin and poorly 
differentiated, thick in the later whorls, with 
thin tectum and much thicker and finely alve
olar keriotheca, tunnel low and wide, very 
small asymmetrical chomata developed in the 
outer volutions; septal pores small. L. Permian 
(U. Artinskian) to U. Permian (L. Tatarian); 
Yugoslavia; Turkey; Sicily; Asiatic USSR; 
China.

Family NEOSCHWAGERINIDAE Dunbar 
and Condra, 1927

Neoschwagerinidae Dunbar, in Cushman, 1948 (*801), 
p. 164, nom. transl. ex subfamily Neoschwagerininae. 

Thailandinidae Toriyama. in Asano, 1970 1*90), pi. 18. 
p. 219, 226.250,259 (nom. transl.).
Test fusiform to subcylindrical; transverse 

septula always present, axial septula may occur, 
as may secondary transverse or axial septula 
or both; spirotheca of tectum and alveolar 
keriotheca or a single dense layer; foramina



throughout length of test, parachomata prom
inent. L. Permian (Asselian) to U. Permian 
(Djulfian).

Subfamily NEOSCHWAGERININAE 
Dunbar and Condra. 1927 

Neoschwagerininae Dunbar and Condra. 1928 (*1016), 
p. 74.

Lepidolininae A. D. Miklukho-Maklay. 1958 (*2123), p. 10.
Test large, fusiform to nearly spherical; 

wall with tectum and keriotheca and may 
have inner tectorium; development of spiral 
and axial septulae variable: parachomata well 
developed but may be reduced in advanced 
forms; numerous foramina at base of septa. 
L. Permian (Asselian) to U. Permian (Djulfian).

CANCELLINA Hayden, 1909 
Plate 301, figs. 1-8

Type species: Fusulina (Neoschwagerina) 
primigena Hayden, 1909; SD Y. Ozawa, 1925 
(*2317), p. 26.
Fusulina (Cancellina) Hayden, 1909(*1432), p. 244. 
Neoschwagerina <CancellinaI Y. Ozawa, 1925 1*2317), 

p. 18 (notn. transl.).
Cancellina Dunbar and Condra. 19281*1016), p. 74 (nom. 

transl.).
Crimellina Himamkaya. 19531*3231), p. 4; type species: 

"Crimellina verae'Tumanskaya, 1953 (name not avail
able. 1CZN Art. 13 (b): type species not available): OD. 

Neoschwagerina (Minoellal Honjo. 1959 (*1536), p. 124: 
type species: Neoschwagerina (Cancellina) nipponica 
Y. Ozawa, 1927 (*2319), p. 160: OD.

Mintiella Honjo, in Minato and Honjo, 1959 1*2152), 
p. 325 Inom. transl.).
Test relatively small, up to about 3.2 mm in 

length, fusiform and inflated centrally with 
acuminate poles, small proloculus followed 
by a juvenarium of a few tightly coiled early 
whorls, adult with about ten to twelve slowing 
enlarging whorls, septa arcuate and closely 
spaced, after the first few whorls short and 
broad transverse septula are formed by the 
downward extension of the lower part of the 
keriotheca; wall of tectum and thick finely 
alveolar lower layer that extends about one- 
third the distance on both sides of the septa, 
narrow and high parachomata are in contact 
with the transverse septula; foramina alter
nate in position with the parachomata. L. 
Permian (Darvasian. Artinskian) to U. Permian

(L. Murgabian, Kazanian); China; Japan; 
Yugoslavia; Turkey; Iran; Afghanistan; USSR; 
Crimea, Pamir.

COLANIA Lee, 1934 
Plate 302. figs. 1-3

Type species: Colania kwangsiana Lee, 1934; 
OD.
Colania Lee. 1934 (*1815), p. 20.
GifueUa Honjo. 19591*15361, p. 131: type species: Gifuella 

gifuensis Honjo, 1959: OD.
Neoschwagerina fGifueUaI Chisaka, 1960 (*590), p. 25 

(nom. transl.).
Test of medium to large size, fusiform, 

dimorphism distinct, megalospheric test small 
with laige proloculus, microspheric test with 
tiny proloculus, numerous whorls, and very 
large test, septa thin and widely spaced, axial 
septula well developed, thin, short, and of 
irregular length, slender primary transverse 
septula connect to the tops of the parachomata, 
secondary transverse septula rare and only in 
outer volutions; wall thin, of tectum and 
keriotheca, parachomata narrow and high; 
numerous foramina at the base of the septa. 
M. Permian (Maokouan) Guadalupian; China; 
Japan; Thailand.

MAKLAYA Kanmera and Toriyama, 1968 
Plate 300. figs. 8-11

Type species: Cancellina pamirica Leven, 1967 
(*1831), p. 186; OD.
Maklaya Kanmera and Toriyama. 1968 (*1643), p. 33.

Test small, subspherical with blunt to 
rounded poles, up to twelve involute, planispiral 
whorls, septa short and thick, incipient pri
mary transverse septula broad and short and 
do not connect to the parachomata, no axial 
septula and no secondary septula; wall thick, 
of tectum and thick alveolar keriotheca, 
parachomata broad and low, foramina at the 
base of the septa. L. Permian (U. Darvasian, 
Artinskian); USSR: Pamir; Iran; Japan; 
Thailand.

NEOSCHWAGERINA Yabe, 1903
Plate 302. figs. 4-6; plate 303. figs. 1 and 2; 

plate 304, fig. 1
Type species: Schwagerina craticulifera 
Schwager, 1883 (*2831), p. 140; OD.



Fusulina (Neoschwagennal Yabe. 1903 1*3400), p. 5. 
Neoschwagerina H. Douville. 1907 (*984), p. 584 (nom. 

rransl.l.
Metaschwagerina Minato and Honjo. 19581*21511.fron

tispiece (name not available. ICZN An. 13 ial(i). no 
description).

Metaschwagerina Minato and Honjo, in Honjo. 1959 
(*1536), p. 151: type species: Metaschwagerina avalis 
Minato and Honjo. in Honjo, 1959; OD.
Test ovoid to subspherical. with bluntly 

rounded poles, about twelve volutions pres
ent. axis of coiling of early whorls of micro- 
spheric generation may be at an angle to that 
of the later whorls, septa plane, perpendicu
lar to outer wall and more widely separated in 
outer whorls, simple axial septula appear early 
in development, broad transverse septula well 
developed and regularly spaced, formed by 
extension of the lamellae of the alveolar wall, 
no secondary transverse septula; wall of dis
tinct tectum, very thick keriotheca that may 
be differentiated into an upper finely alveolar 
layer and a lower layer with fewer and coarser 
alveoli and with upper and lower tectoria, 
parachomata poorly developed but present 
throughout growth beneath but not in con
tact with the transverse septula. L. Permian 
(Darvasian) to M. Permian (Murgabian). 
Guadalupian; USSR: Caucasus, Crimea. 
Pamir; Sicily, Yugoslavia; Greece; Afghanistan; 
China; Sumatra; Japan; Tunisia; Canada: 
British Columbia; USA: Washington.

SHENGELLA Yang, 1985
Plate 301. tigs. 9 and 10

Tvpe species: Shengella datieguanensis Yang, 
1985; OD.
Shengella Yang. 1985 (*3414), p. 308.334.

Test ellipsoidal to fusiform, nine to eleven 
whorls, septa plane, a few thin primitive and 
imperfect primary transverse septula occur 
but no axial septula and no secondary trans
verse septula; wall very thin, of tectum and 
finely alveolar keriotheca, parachomata nar
row and high, and their slender and acumi
nate upper ends may reach the lower margin 
of the septula; foramina present. L. Permian 
(L. Asselian); China: Guizhou Province.

YABEINA Deprat, 1914
Plate 304, figs. 2—4; plate 305, figs. 1-6: 

plate 306. figs. 1 and 2
Type species: Neoschwagerina ( Yabeina) ino- 
uyeiDeprat, 1914; OD(M).
Neoschwagerina t Yabeina) Deprat. 1914 (*937), p. 30. 
Yabeina Deprat, 1914 (*937), p. 29 (nom. transl.l. 
Lepidolina Lee. 1934 (*1815), p. 21; type species: Neo

schwagerina fSumatrinal multiseptata Deprat. 1912 
(*934), p. S3; OD.

Pseudovabeina TUmanskava, 1954 (*3232), p. 98; type 
species; Yabeina lantschichensts Tumanskava. 1953 
(*32311, p- 18; OD.

Gublerina Minato and Honjo. 1959 (*2152), p. 331 inon 
Gublerina Kikoine. 1948): type species: Neoschwag
erina elongate Gubler, 1935 (*1328), p. 108; OD.
Test large, up to 20 mm in length, inflated 

fusiform, with poles bluntly pointed to rounded, 
tiny microspheric proloculus followed by as 
many as twenty-seven whorls, numerous rela
tively thin septa, axial septula thin to thick, of 
varied length, up to nine present between 
adjacent septa, transverse septula triangular 
to irregular in shape, short and irregular sec
ondary transverse septula well developed in 
outer whorls, as many as three between the 
primary transverse septula; wall of thin to 
medium thickness, of tectum and finely alve
olar keriotheca. parachomata narrow, well 
developed, connected to the lower ends of 
the septula; numerous foramina at the base 
of the septa, commonly 50 to 60 in the outer 
volutions, and as many as 135 in very large 
specimens. U. Permian (U. Murgabian, Tatarian 
to Dzhulfian) Guadalupian to Ochoan; Japan; 
China; Viet Nam; Cambodia; New Zealand; 
USSR: Crimea. Caucasus, Pamir; Canada: 
British Columbia; USA: Washington.

Remarks: The synonymy of Lepidolina and 
Yabeina was suggested by Skinner and Wilde 
(1954. *2994, p. 450) who stated that their 
differences were in degree rather than in kind. 
Ishii and Nogami (1964, *1591, p. 12) also 
noted that the type species of Lepidolina 
differed only in the somewhat thinner walls, 
septa, and septula, whereas those of the type 
species of Yabeina may become thicker in 
later ontogeny: they suppressed Lepidolina 
as a synonym.



Subfamily SUMATRINLNAE 
Silvestri, 1933

Sumatrininae Silvestri, 1933I *2965), p. 15, 35.
Test of medium to large size, ellipsoid to 

fusiform or subcylindrical; pendant second
ary spiral and axial septula of uniform length, 
with up to four secondary septula between 
two primary ones; wall thin, compact, with 
poorly differentiated structure; thin long 
parachomata present, axial fillings in all but 
last part of final whorl. U. Permian.

AFGHANELLA Thompson, 1946
Plate 306, figs. 3-9

Type species: Afghanella schencki Thompson, 
1946; OD.
Afghanella Thompson, 19461*3188), p. 152. 
Pseudosumairina Tumanskaya. 19501*3230), p. 91; type 

species: Neoschwagerina mmatrinaeformu Gubler, 1935 
1*1328), p. 123; OD.
Test small, up to about 4 mm in length, 

fusiform to inflated, adult test with about 
thirteen whorls, straight axis of coiling, septa 
long, thin, and widely spaced, projecting slightly 
forward, primary transverse septula short and 
thin, uniform in size and shape, and join the 
tops of the parachomata, secondary trans
verse septula thin and short, lower part of 
septula thickened by secondary deposits; wall 
thin, of tectum and thin irregular and finely 
alveolar keriotheca, well-developed paracho
mata are high and narrow; semicircular 
foramina developed throughout test. U. 
Permian (Murgabian); Laos; Japan; China; 
USSR: Crimea; Afghanistan; Turkey; Greece; 
Yugoslavia.

PRESUM ATRINA Timanskaya, 1950
Plate 308, figs. 1-4

Type species: Doliolina schellwierti Deprat, 
1913(*936), p. 51: OD.
Presumalrina Tumanskaya. 19501*3230), p. 77. 
Praesumatrina A. D. Miklukho-Maklay, Rauzer-Cher- 

nousova, and Rnzovskaya, in Rauzer-Chemousova and 
Fursenko. 1959 (*2531), p. 206 (err. emend.).
Test small, elongate, subfusiform, with 

bluntly rounded poles, septa thin and widely 
spaced, thin and short transverse septula alter

nating with foramina, thickened at the lower 
ends where they join with the tops of the 
parachomata. one or two axial septula between 
adjacent septa, outer whorls may also have a 
secondary transverse septulum between adja
cent primary transverse septula; wall thin, of 
tectum and thin keriotheca, parachomata well 
developed, narrow, and high. U. Permian (L. 
Murgabian); Viet Nam; Japan; S. China; USSR: 
Crimea. Pamir.

SUMATRINA Volz, 1904 
Plate J07, figs. 1-6

Type species: Sumatrina annae Volz. 1904; OD. 
Sumatrina Volz, 1904 (*3321), p. 182.
Neoschwagerina <SumatrinaI Deprat. 19121*934), p. 13. 

15 (nom. transl.).
Pseudolepidolina Tumanskaya. 1953 (*3231), p. 14: type 

species: Neoschwagerina t Sumatrina) longissima De
prat, 19141*937), p. 36: OD.
Test of medium size, elongate fusiform to 

subcylindrical, large proloculus and few loosely 
coiled whorls, septa long, thin, and widely 
spaced, thin and short primary transverse 
septula, two to four thin secondary transverse 
septula between adjacent primary transverse 
septula, their lower part thickened and cla- 
vate, may have up to seven axial septula 
between adjacent septa; wall very thin, of 
tectum and extremely thin keriotheca, para- 
chomata massive and high, attaching to the 
lower ends of the primary transverse septula, 
axial ftllings present in all but part of the last 
whorl; numerous foramina occur throughout 
the length of the test. U. Permian (U. Murgab- 
ianl; China; Japan; Cambodia; Sumatra: 
Yugoslavia.

Subfamily THA1LAND1N1NAE 
Toriyama and Kanmera, 1968 

Thailandininae Toriyama and Kanmera. 1968 1*3214), 
p. 31,43.
Test ellipsoidal to fusiform, proloculus large, 

volutions numerous, transverse septula pres
ent in some younger taxa: wall invariably 
recrystallized even when associated taxa are 
not affected, rarely with a suggestion of an



alveolar kerio theca. M. to U. Perm ian 
(Kubergandian to Murgabian).

NEOTHAILANDINA Toriyama 
and Kanmera, 1968 

Plate .108, figs. 5-8
Type species: Neothailandina pitakpaivani 
Toriyama and Kanmera, 1968; OD.
Neothailandina Toriyama and Kanmera, 1968 (*3214),

p. 16.
Test of moderate to large size, up to about 

14 mm in length, fusiform to subcylindrical, 
poles bluntly pointed to rounded, megalo- 
spheric tests with very large proloculus and 
up to nine whorls, microspheric ones with up 
to nineteen whorls, septa plane, unfluted, about 
twenty-four in the final whorl, transverse septula 
present throughout or at least in the outer 
whorls, their lower ends connecting to the 
underlying parachomata, no axial septula; 
outer wall and that of septa and septula almost 
invariably secondarily replaced, but outer wall 
appears to have a tectum and lower thicker 
and less dense layer, parachomata present 
throughout growth, about one-half to two- 
thirds the height of the chambers; small cir
cular foramina alternate with parachomata 
at the base of the septa. M. to U. Permian 
(Kubergandian to Murgabian); Thailand.

Remarks: Yang (1985, *3414, p. 334) main
tains that the special wall characters described 
as characteristic of Neothailandina merely 
result from the deeply mineralized and replaced 
shells of various Neoschwagerinidae and does 
not recognize this genus.

THA1LANDINA Toriyama 
and Kanmera, 1968

Plate 308, figs. 9-15
Type species: Thailandina buravasi Toriyama 
and Kanmera, 1968; OD.
Thailandina Toriyama and Kanmera, 19681*3214), p. 31.

Test small to moderately large, inflated 
fusiform, poles bluntly pointed, mature test 
with up to eleven whorls, megalospheric 
proloculus large, juvenile stage subspherical. 
later progressively more elongate, septa plane, 
unfluted, lower part may be thickened sec
ondarily, no transverse or axial septula pres

ent; structure of wall and septa destroyed by 
secondary replacement, but outer wall thin 
and outer whorls seem to have a tectum and 
lower thicker and less dense finely alveolar 
layer and upper and lower surfaces lined by 
an extremely thin dense layer that is continu
ous with the parachomata. parachomata well 
developed throughout growth, especially adja
cent to the septa; small circular foramina 
alternate with parachomata at the base of the 
septa. M. to U. Permian (Kubergandian to 
Murgabian); Thailand.

Suborder INVOLUTLNINA Hohenegger 
and Filler, 1977

lnvolutmina Hohenegger and Hiller. 1977 (*1534), p. 414. 
InvoluiinaceaZaninetti, I975(*3425),p. 131 (superfamily). 
RotalieaMikhalevich. 19801*2108), p. 55 (class; partiml. 
Rotaliata Mikhalevich, 1980 (*2108), p. 56 (subclass: 

partiml.
Rotaliicea Saidova. 1981 (*2696), p. 35 (class: partiml. 
Rotaliicae Saidova. 1981 (*2696), p. 35 (subclass: partiml.

Proloculus followed by enrolled tubular 
second chamber; wall calcareous, perforate, 
radiate, originally aragonitic but commonly 
recrystallized to homogeneous microgranular 
structure, with lamellar thickenings or pillar- 
like structures in umbilical region of one or 
both sides. L. Permian to U. Cretaceous 
(Cenomanian).

Family INVOLUTINIDAE Biitschli. 1880 
Involutinidae Sigal, in Piveteau. 1952 (*2413), p. 159, 

nom. transl. ex subfamily lnvolutinae.
Trocholinidae Kristan-Tollmann. 1963 1*1738), p. 150. 
Pseudovidalinidae Altiner. 1986 |*28A), p. 25.

Test consisting of proloculus and undivided 
tubular cham ber that is planispirally to 
trochospirally coiled; may have additional shell 
materia] deposited at one or both sides of the 
test as thickening or nodes. L. Permian to l). 
Cretaceous (Cenomanian).

Subfamily TRIADODISCINAE 
Zaninetti, 1984

Triadodiscinac Zaninelli, 1984 (*3428), p. 206. 
Lamclliconmae Zuninetii. Ciarapica. Decrouez. and Mar

tini. 1987 (*3437A), p. 2.
Test with proloculus and planispirally to 

trochospirally enrolled tubular second cham
ber, chamber lumen much restricted in size.



additional lamellae added over the umbilical 
region with the formation of each new whorl, 
lamellae may serve as one wall of the tubular 
chamber. L. Triassic (Scythian) to U. Triassic 
(Camian).

LAMELLICONUS Filler, 1978
Plate .109, figs. 1-4

Type species: Trocholina (Trocholina) bicon- 
vexa Oberhauser, 1957 (*2288), p. 263; OD. 
Lamelliconus PilJer. 19781*2408), p. 71.

Test subglobular to lenticular, globular 
proloculus followed by trochospirally enrolled 
undivided tubular second chamber that may 
be a complete tube or bemitubular against 
the preceding whorl, outer surface partially 
covered by one lamella of shell material added 
per whorl of the tubular chamber but with 
additional lamellae deposited in the umbili
cal region; aperture simple at the open end of 
the tube. M. TYiassic (Ladinian) to U. Triassic 
(Camian); Austria; Czechoslovakia; Bulgaria.

TR1ADOD1SCUS Filler. 1983
Plate 309, figs. 5-14

Type species: Trocholina (Paralrocholina) 
eamesozoicus Oberhauser, 1957 (*2288), p. 
266; OD.
Th'adodiscus Piller, 1983 (*2409), p. 179 Inom. subsl. pro 

Mesodiscus Piller, 1978).
Mesodiscus Piller, 1978 (*24081, p. 41 (non Mesodiscus 

Minot. 1877); type species: obj.; OD.
Test lenticular, globular proloculus and 

enrolled undivided tubular second chamber, 
coiling planispiral to very low trochospiral 
and involute, a complete whorl added at each 
period of test formation, formed by a single 
lamella that may partially or completely cover 
the entire test. L. Triassic (Scythian) to U. 
Triassic (Carnian; ?Rhaetian); Austria; Bul
garia; Poland; USSR; Iran.

Subfamily AULOTORTINAE 
Zaninetti, 1984

Aulotortinae Zaninetti, 1984 (*3428), p. 206. 
Miliospirellinae Grigyalis, 1985 (*1308), p. 173. 
Auloconmae Zaninetti, Ciarapica. Decrouez. and Mar

tini. 1987 |*3437AI, p. 2.
Test lenticular to conical, globular pro

loculus and enrolled undivided second cham

ber that is a hemicylinder lying against the 
previous whorl and forms a half volution at 
each period of growth, coiling may be plani
spiral. oscillating, or trochospiral, each half 
whorl of tubular chamber formation is followed 
by the lamellar deposition of one or two layers 
over the test. L. Permian to U. Jurassic 
(Kimmeridgian).

ANGULODISCUS Kristan, 1957
Plate 309. figs. 15-18

Type species: Angulodiscus communis Kristan. 
1957; OD.
Angulodiscus Kristan, 1957 (*1734), p. 278.

Test large, up to about 1.2 mm in diameter, 
lenticular, with subangular periphery, globu
lar proloculus followed by undivided tubular 
second chamber that is involutely coiled, 
lamellae added over the umbonal area with 
each whorl, chamber lumen low. strongly 
curved, gradually tapering toward the umbo- 
nal region as seen in axial section; wall cal
careous; aperture a high arch at the open end 
of the tubular chamber. U. Triassic (Norian to 
Rhaetian); Austria; Czechoslovakia.

Remarks: Although previously regarded 
as a synonym of Aulolorlus (Loeblich and 
Tappan, 1964, *1910, p. C740; Koehn-Zaninetti, 
1969, *1715, p. 74; Piller. 1978, *2408, p. 45). 
Angulodiscus is here recognized as having 
more regular planispiral coiling than does 
Aulotortus.

ARENOVIDALINA He, 1959 
Plate 310, figs. 4 and 5

Type species: Arenovidalina chialingchian- 
gensis He, 1959; OD.
Arenovidalina He, 1959 (*1443), p. 414.

Test small, up to 0.4 mm in diameter, 
proloculus followed by planispirally wound 
undivided tubular second cham ber that 
increases rapidly in size in the early whorls, 
coiling involute, walls of successive whorls 
laterally in contact, forming a thickened umbo
nal region and strongly biconvex test, whereas 
the chamber lumen is of ovoid section and 
remains limited to the median plane; wall 
calcareous, thick, commonly recrystallized: 
aperture simple, at the open end of the tubu



lar chamber. M. Triassic (Anisian) to U. Triassic 
(Rhaetian); China; Austria; Czechoslovakia.

Remarks: Arenovidalina was originally 
described by He (1959, *1443) as arenaceous, 
with calcareous grains in a calcareous ground- 
mass. This was regarded as a highly recrystal
lized but originally granular calcareous wall, 
and the genus was considered to be a syno
nym of Aulotortus in the Involutinidae by 
Loeblich and Thppan (1964, *1910, p. C740). 
Later it was regarded as generically distinct 
and as having a calcareous perforate radial 
wall (Salaj, in Salaj et al., 1967, *2710, p. 42), 
considered to be a synonym of Ophthalmidium 
(Zaninetti, 1976, *3426) or a synonym of 
Hemigordius (Trifonova, 1977, *3223, p. 59). 
The latter two genera have a porcelaneous 
wall, a streptospiral early coil, and much more 
irregular later coiling, and Ophthalmidium is 
subdivided into distinct chambers. Arenovid
alina has a tubular undivided second cham
ber that is planispiral throughout and is char
acterized by a lamellar umbonal region on 
each side of the test.

AULOCONUS Filler, 1978
Plate 310. figs. 1-3

Type species: Tmcholina permodiscoides Ober
hauser. 1964 (*2291), p. 207; OD.
Auloconus Piller. 1978 (*2408), p. 74.

Test lenticular to corneal, globular pro- 
loculus followed by trochospirally enrolled 
undivided tubular second chamber, each half 
whorl followed by the formation of a lami
nated sheet over the umbilicus, building a 
thick and solid umbilical filling; aperture at 
the end of the tubular chamber. U. Triassic 
(Norian to Rhaetian); Austria; Czechoslova
kia; Yugoslavia; G reece; Italy; USSR: 
Caucasus.

AULOTORTUS Weynschenk. 1956
Plate 310. figs. 6-10

Type species: Aulotortus siruiosus Weynschenk, 
1956; OD.
Aulotortus Weynschenk, 1956 (*3364), p. 26.
Ttocholina IParatrocholinal Oberhauser. 1957 (*2287). 

p. 1%; type species: Trocholina IParatrocholinal oseil-

lens Oberhauser. 1957 =• Aulotortus sinuosus Weyn
schenk. 1956; OD.

Rakusia Salaj, in Salaj et al., 1967 (*2710) p. 129: type 
species: Rakusia oberhauseri Salaj. 1967; OD.
Test discoidal to lenticular with broadly 

rounded periphery, globular proloculus fol
lowed by tubular undivided enrolled second 
chamber, the coiling commonly oscillating as 
in the Paleozoic Archaediscidae. about one- 
half whorl formed at a single step, accom
panied by the development of lamellae over 
the sides of the test; wall calcareous, origi
nally aragonitic but commonly recrystallized; 
aperture at the open end of the tube. M. 
Triassic (Anisian) to M. Jurassic; Austria; 
Czechoslovakia; Tbrkey; China: USA: Nevada.

MILIOSPIRELLA Grigyalis, 1958
Plate 310. figs. 11-15

Type species: Miliospirella lithuanica Grigyalis, 
1958: OD.
Miliospirella Grigyalis. in N. K. Bykova eta!., 19581*475), 

P- 75.
Test ovate in outline, proloculus followed 

by tubular undivided enrolled second cham
ber of nearly constant thickness throughout, 
coiling of the tubular chamber in three planes 
60° apart, each whorl in a single plane, followed 
by a rotation of 120° to a new plane for the 
next complete whorl, axial rotation may cease 
in the adult that tends to become planispiral; 
wall calcareous, hyaline, coarsely perforate; 
aperture at the open end of the tubular cham
ber. M. Jurassic (Bajocian) to U. Jurassic 
(Kimmeridgian); USSR: Lithuania, Caucasus; 
Italy.

Remarks: Miliospirella is here transferred 
to the Aulotortinae because of the changing 
planes of coiling, similar to that in the early 
stage of some Aulotortus. Although the origi
nal description mentioned only the changing 
planes, the original figures appear to show a 
tendency toward a final planispiral stage, as 
also seen in Miliospirella delicata Ruggieri 
and Giunta (1965, *2668, p. 404), from the 
Italian Dogger. Miliospirella apparently lacks 
the secondary lamellar deposits of other 
Aulotortinae.



NEOHEMIGORDIUS K. L. Wang 
and X .F  S u n ,1973

Plate .Ml, Tig. 9
Tvpe species: Neohemigordius maopingensis
K. L. Wang and X. F. Sun. 1973: OD. 
Neohemigordius K. L. Wang and X. F Sun. 1973 (*33421, 

p. 15ft, 17ft.
Test lenticular, periphery broadly rounded, 

globular proloculus followed by enrolled 
undivided tubular second chamber of up to 
seven whorls, planispiral or with axis of first 
whorl slightly oblique to that of later whorls, 
second chamber not a complete tube but 
utilizes the peripheral margin of the previous 
whorl as the floor of the new whorl, outer 
wall of the whorls extending back over the 
umbilicus as lamellar thickening, chamber 
lumen of successive whorls increasing slowly 
in height and more rapidly in width, becom
ing ovate to reniform in section: wall calcare
ous, gray to black, appearing granular but 
probably recrystallized in preservation: 
aperture simple at the end of the tubular 
chamber L. Permian; China.

Remarks: Although compared to Hemi- 
gordius, that genus does not show the very 
prominent umbilical thickening of Neohemi- 
gordius: the latter appeals more closely related 
to the Involutinina. Some species that were 
previously referred to Permodiscus or Hemi- 
gordius may belong to Neohemigordius.

PRAGSOCONULUS Oberhauser, 1963
Plate 311. figs. 1-8

Type species: Pragsoconulus robustus Ober
hauser, 1963; OD.
Pragsoconulus Oberhauser, 1963 (*22901, p. 29.

Test conical, from 0.5 mm to 3 mm in 
height, undivided second chamber trocho- 
spirally enrolled about an axial cavity from 
which radiate numerous hollow bifurcating 
or irregularly branching tubes; wall calcare
ous. finely laminated, the lamellae parallel to 
the test base; aperture not described, proba
bly at the flat base of the test. M. Triassic 
(Ladinian) to U. Triassic (Camian): Austria; 
Czechoslovakia.

Remarks: Although the original descrip

tion of the wall suggests that it may belong 
with the Involutinina, the systematic position 
of this genus is somewhat uncertain. It has 
been illustrated only by sketches of the exte
rior and of a half section. Photographs of 
axial and horizontal thin sections may be 
required for interpretation of many as yet 
unknown characteristics of Pragsoconulus.

PSEUDOVIDALINA Sosnina. 1978
Plate 311. Tigs. 14-16

Type species: Pseudovidalina ornata Sosnina. 
1978 (also err. cit. as "orienta ”on p. 27): OD. 
Pseudovidalina Sosnina. 197ft (*3038), p. 27.

Test small, discoid, laige globular proloculus 
followed by planispirally enrolled tubular 
undivided second chamber, coiling evolute, 
but with strong secondary lamellar thicken
ing in the umbilical region, apparently a layer 
being added at the formation of each of the 
early whorls, later whorls appear wholly evo
lute without added umbilical lamellae; wall 
calcareous, apparently with a thin inner dark 
layer and a vitreous outer layer, appearing in 
section as light yellow and radiate in struc
ture; aperture simple at the open end of the 
tubular chamber. M. Permian (Kungurian, 
Chandalazsk Horizon), Guadalupian; USSR: 
Northeast Asia, S. Primorye Territory.

Remarks: Originally placed in the Comu- 
spiridae and described as having a single
layered wall with radial structure, the illus
trated thin sections appear to show a distinct 
inner dark layer about half the thickness of 
the outer light-colored one. The coiling was 
reported to be involute in the early stage, but 
the figures show a chamber lumen restricted 
to the peripheral region, as in a typical evo
lute coil, and the lamellar thickening in the 
umbilical region appears to be formed only 
by the early whorls, whereas the last three to 
four whorls are wholly evolute.

Subfamily TR1AS1NINAE Loeblich 
and Tappan, 1986

Triasininae Loeblich and Thppaji, 1986 (*19291, p. 343.
Test with proloculus and broad and low, 

undivided, planispirally enrolled and invo



lute second chamber, interior with numerous 
short cylindrical pillars extending from the 
chamber floor to the roof; wall calcareous, 
commonly recrystallized and probably origi
nally aragonitic, secondary thickening may 
be present in the umbilical region. M. Triassic 
(Ladinian) to U. Triassic (Rhaetian).

PARATRIASINA He. 1980
Plate 311, figs. 10-13

Type species: Paratriasina jiangyouensis He, 
1980; OD.
Paratriasina He. 19801*1444), p. 1170.

Test discoidal, proloculus followed by elon
gate tubular second chamber, early whorls in 
short zigzag bends that are streptospirally 
wound about the proloculus, later becoming 
planispiral, interior with pillars similar to those 
of Triasina; wall calcareous, granular as seen 
in section, but probably recrystallized; aperture 
at the end of the tubular chamber. M. Triassic 
(Ladinian); China.

Remarks: The original description of Para
triasina Jiangyouensis did not indicate a holo- 
type, hence the specimen figured by He (1980, 
*1444, pi. 73, fig. 12a) is here designated as 
lectotype.

The early stage of Paratriasina was com
pared to that of Meandrospira because of the 
coiling in zigzag bends, followed by later 
planispiral development. The axial section 
was said to resemble that of Triasina, hence 
suggests that internal pillars may be present, 
although these were not mentioned in the 
description. Although stated to be calcare
ous and imperforate and assigned to the 
Fischerinidae, no representative of the latter 
has internal pillers. It is here tentatively placed 
in the Triasininae, although additional study 
of the type species is required for definite 
allocation of the genus.

TRIASINA Majzon, 1954 
Plate 312. figs. 1-7

Type species: Triasina hantkeni Majzon, 1954; 
OD.
Triasina Majzon, 19541*1984), p. 245.

Test flattened, ovoid, or globular, proloculus 
followed by planispirally enrolled undivided

second chamber of five to nine low and invo
lute whorls that strongly overlap laterally, inte
rior with numerous short cylindrical pillars 
that extend from the floor to the roof of the 
tubular chamber and in thin section may appear 
falsely to represent subdivision into chamber- 
lets; wall calcareous, commonly strongly 
recrystallized. that of final whorl very thin, 
secondary thickening may occur in the umbil
ical region; aperture not observed. U. Triassic 
(Norian to Rhaetian); Hungary; China; 
Himalayas; Malaysia; Indonesia: Ceram; Phil
ippine Islands.

Subfamily INVOLUTININAE Biitschli. 1880
Involutininae Thalmann. 19351*31541, p. 715 Inora. corr. 

pro Involutinae).
Involutinae BUtschli, in Bronn, 18801*421), p. 209 (nom. 

imperf.l.
Problematininae Rhumbler, 1913 (*2621), p. 389. 
Arproblematoia Rhumbler. 1913 1*26211, p. 389 (err 

emend.).
Test with globular proloculus followed by 

planispirally to trochospirally coiled tubular 
second chamber, secondary lamellar thick
ening in the umbilical region of one or both 
sides is formed independently of the tubular 
chamber. U. Triassic (Norian) to U. Creta
ceous (Cenomanian).

BABEUSPIRILUNA Ruggieri 
and Giunta. 1965 

Plate 312. fig. 8
Type species: BabelispiriUina babelis Ruggieri 
and Giunta, 1965; OD.
BabelispiriUina Ruggieri and Giunta, 1965 (*2668), p. 406.

Test small, up to 0.53 mm in height, tubu
lar undivided cham ber forming a high 
trochospiral open coil, resembling Alanwoodia 
but with whorls circular to oval in section and 
more loosely coiled, so that they may be 
separated by a distance equalling up to half 
the height of the tubular chamber, interior of 
the open cone with calcareous filling. M. 
Jurassic (Dogger); Italy.

CORONIPORAKristan, 1958
Plate 312, figs. 14-19

Type species: Coronella austriaca Kristan, 
1957 (*1734), p. 281; OD.



Corxmipora Kristan. 1958 1*1735), p. 114 (nom. subsl.
pro Corvnella Kristan. 19571.

Camnella Kristan, 1957 (*1734), p. 280 (non Coronella 
Laurcntis. 1768, ncc Goldfuss. 18281: type species: 
obj.; OD.
Test lenticular to discoidal. with periph

eral keel, globular proloculus followed by tubu
lar undivided second chamber, enrolled in a 
planispiral or low trochospiral coil, all whorls 
visible from one side of the test, umbilical 
region covered with lamellae on the opposite 
side: aperture simple at the end of the tubular 
chamber. U. Triassic (Norian to Rhaetian); 
Austria.

CYLINDROTROCHOLINA Loeblich 
and T appan,1986 

Plate 513. figs. 1-5
Type species: Alartwoodia excelsa Ruggieri 
and Giunta. 1965 (*2668), p. 406; OD.
Cylindratrocholina Loeblich and Tappan, 1986 |*I929|, 

p. 343 (also err. cit as Cyclindrolrocholina. p. 343). 
Test small, up to 0.58 mm in height and 

about 0.13 mm in diameter, of proloculus and 
enrolled tubular and undivided second cham
ber in a very high trochospire, so that adult 
test is elongate and has nearly parallel sides, 
tubular chamber much wider than high and 
surrounds a wide umbilical region filled with 
calcareous deposits; wall calcareous, proba
bly originally aragonitic. both the outer wall 
and the septa that separate adjacent whorls 
appearing double in section. M. Jurassic (Dog
ger); Italy.

GLOBOSPIRILL1NA Antonova. 1964 
Plate 313, figs. 6-10

Type species: Globospirillina condensa An
tonova, 1964 = Spirillina neocomiana Moul- 
lade, 1961 (*2193), p. 213; OD.
Globoxpirillinu Antonova, in Antonova et al., 19641*50),

p. 68.
Bitrochospirillina Gofman, 1967 (*1260), p. 44. 55. 148 

(name not available. ICZN Art. 13 (a)(i); manuscript 
name. err. pro Globospirillina. fide Antonova, personal 
coramun. of Aug. 3, 1979).
Test small, up to 0.5 mm in diameter, glob

ular proloculus followed by undivided tubu
lar enrolled second chamber, earlier whorls 
may be slightly irregular but most of test 
planispirally coiled, chamber lumen ovoid.

lamellae extending laterally over the umbili
cal region of the test to produce a thickened 
area on both sides; wall calcareous, glassy, 
with pseudopores in the central region; 
aperture at the open end of the tubular cham
ber. U. Jurassic (Tithonian) to L. Cretaceous 
(Aptian); USSR: Crimea, Caucasus. Azer- 
baydzhan; France; Romania.

HENSONINA Moullade 
and Peybemes, 1974 
Plate 312, figs. 9 and 10

Type species: Trocholina lenticularis F. R. S. 
Henson, 1947 (*1458), p. 452: OD.
Hensanina Moullade and Peybemis, 1974(*2I99),p. 178.

Test lenticular, biconvex with angular periph
ery, globular proloculus followed by long 
planispirally enrolled and slowly enlarging 
undivided tubular second chamber with ogi
val section; wall calcareous, umbilical region 
with lamellar filling, resembling Jnvolutina 
but having exterior surfaces covered by a prom
inent reticular network on both sides; aperture 
at the end of the enrolled chamber. L. Creta
ceous (Albian) to U. Cretaceous (Cenomanian); 
Qatar Peninsula; N. Spain.

HOTTINGERELLA Piller, 1983
Plate 313, figs. 11-16

Type species: Trocholina chouberti Hottinger, 
1976 (*1548), p. 819; OD.
Hotiingerella Piller, 19831*2409), p. 197.

Test conical, of medium to large size, up to
2.2 mm in diameter, spherical proloculus 
followed by trochospirally coiled undivided 
second chamber, umbilical region with lamellar 
filling, possibly a single lamella formed with 
each whorl, filling perforated by a canal sys
tem that includes a spiral canal parallel to the 
inner margin of the chamber, communicating 
with the chamber lumen through slitlike pas
sages. U. Jurassic?, L. Cretaceous (Berriasian 
to Barremian); Morocco: USSR: Crimea.

1NVOLUTINA Terquem, 1862 
Plate 314. figs. 1-6

Type species: Involutina jonesiTerquem and 
Piette, in Terquem, 1862 (*3137), p. 461 = 
Nummulites liassicus Jones, in Brodie, 1853



1*359), p. 275; SD Bomemann, 1874 (*307), 
p. 711.
Involutina Terquem. 16621*3137), p. 450.
Pmblematina Bomemann. 1874(*307|,p.733; type species: 

Involutina deslongchampsi Terquem, 1864 (*3136), 
p. 432); SD Cushman, 1927 (*746), p. 188. 

Arinvohitoum RhumWer. 19131*2621 (,p.390(eiT. emend.). 
Arproblematoum Rhumbler. 1913 1*2621), p. 390 (err. 

emend.).
Packyspiriltina Ruggieri and G junta. 1965 (*2666), p.408: 

type species: Pachyspirillina lacunosa Ruggieri and 
Giunta. 1965: OD.
Test discoidal to lenticular, globular pro

loculus followed by planispirally enrolled and 
undivided tubular second chamber, umbili
cal region on both sides of the test filled with 
lamellar deposits; wall calcareous, originally 
aragonitic, as shown by X-ray determination, 
but commonly replaced or recrystallized in 
preservation, a single whorl of the tube or 
semitube being produced at a single step, 
followed by deposition of a lamellar and 
papillose layer that is confined to the umbili
cal region and a second papillose layer over 
the entire test; aperture at the open end of 
the tube. U. Triassic (Norian) to U. Creta
ceous (Cenomanian); Europe; Asia.

JURELLA Danich, 1977 
Plate 314. figs. 7-10

Type species: Jurella spirillinoides Danich. 
1977: OD.
Jurella Danich. 1977 1*690), p. 115.

Test discoidal, with broadly rounded periph
ery, globular proloculus followed by plani
spirally enrolled and rapidly enlarging 
undivided second chamber, coiled chamber 
closely appressed against the previous whorl 
so that the chamber lumen is arcuate in sec
tion, umbilical regions of both sides of the 
test have a lamellar filling that results in nearly 
flat sides; aperture an arch at the open end of 
the tube. M. Jurassic (Callovian) to U. Jurassic 
(Oxfordian); USSR: Moldavian SSR.

Remarks: Although originally referred to 
the Spirillinidae, the thick and apparently 
recrystallized wall and the prominent umbili
cal fillings indicate that Jurella is closer to the 
Involutinidae. Although details are lacking 
as to the structure of the umbilical fillings. 
Jurella appears closest to Involutina.

SEMIINVOLUTA Kristan, 1957
Plate 314. figs. 11-18

Type species: Semiinvoluta clari Kristan, 1957; 
OD.
Semiinvoluta Kristan. 1957 (*1734), p. 276.

Test inflated to discoidal, asymmetrical, 
the globular proloculus followed by an 
undivided enrolled tubular second chamber, 
coiling semi-involute, umbilical pillarlike fill
ings on the flattened side of the test, the 
lamellar deposits leaving a smooth surface on 
the inflated side; aperture at the open end of 
the chamber. U. Triassic (Norian to Rhaetian); 
Austria; Czechoslovakia; Yugoslavia.

TROCHOLINA Paalzow, 1922
Plate 315, figs. 1-16

Type species: Involutina conica Schlumberger, 
1898 (*2770), p. 151; SD Cushman, 1933 (*766), 
p. 231.
Tmcholina Paalzow. 1922 (*23221, p. 10.
Neotmcholina Reichel. 19561*2552), p. 404; type species: 

Neotrocholina valdensis Reichel, 1956: OD. 
Tmcholina (Trochonella)  Kristan, 1957 (*1734), p. 285; 

type species: Tmcholina iTmchonella/ causa Kristan, 
1957; OD.

Ichnusella Dieni and Massari. 1966 (*958), p. 170; type 
species: Ichnusella tmcholinaeformis Dieni and Mas
sari. 1966; OD.
Test conical, globular proloculus followed 

by trochospirally enrolled tubular second cham
ber, all whorls visible on the convex spiral 
side, only the final whorl visible on the umbil
ical side around the wide umbilicus that con
tains nodes and pillars of lamellar structure, 
one lamella deposited at the formation of 
each whorl of the enrolled tubular chamber; 
wall coarsely perforate on the spiral side, more 
Finely perforate on the umbilical side; aperture 
at the end of the tubular chamber. U. Triassic 
(Norian) to U. Cretaceous (Cenomanian): 
cosmopolitan.

TROCHOSPIRILL1NA Mityanina, 1957
Plate 312, figs. 11-13

Type species: Trochospirillina granulosa Mit
yanina, 1957; OD.
Trochospirillina Mityanina, 1957 1*2154), p. 230.

Test discoidal, small, up to 0.4 mm in diam
eter, tiny proloculus followed by gradually 
enlarging undivided tubular second chamber



that forms a very low trochospiral or nearly 
planispiral coil, periphery rounded, all whorls 
visible from the spiral side, umbilical side 
with covering of small granules or numerous 
radiating ridges, probably similar to the sec* 
ondary lamellar covering of Involutina or 
Coronipom: wall calcareous, hyaline, porous; 
aperture at the open end of the tubular cham
ber. U. Jurassic (L. Oxfordian); USSR; 
Belorussia.

Family H1RSUTOSPIRELLIDAE Zaninetti. 
Ciarapica, Cirilli, and Cadet, 1985

Hirsulospirellidae Zaninetti, Ciarapica, Cirilli. and Cadet. 
19851*34371, p. 334.
Test with proloculus and undivided tubu

lar trochospi rally enrolled second chamber, 
spiral side with prominent spinelike protru
sions and umbilical side with shallow umbili
cal filling. U. Triassic (Norian).

H1RSUTOSPIRELLA Zaninetti. Ciarapica, 
Cirilli, and Cadet, 1985 

Plate 830, figs. 7-12
Type species: Hirsutospirella pilosa Zaninetti 
et al.. 1985; OD.
Hirsuiaspirelta Zanmetli, Ciarapica, Cirilli, and Cadet. 

19851*3437), p. 334.
Test small, a low cone, proloculus followed 

by undivided tubular second chamber, coiled 
in a low trochospire about a wide, shallow 
umbilicus; wall calcareous, hyaline, spiral sur
face covered with pillarlike spines or projec
tions of microgranular texture, appearing dark 
in section and possibly serving for attach
ment, umbilical side with simple thickening, 
without spines; aperture not observed, prob
ably at the end of the tube.U. Triassic (Norian); 
Yugoslavia; Bosnia; Italy: Sicily.

Family PLANISPIRILLINIDAE PiUer, 1978
Planispirillinidae PiUer, 1978 (*2408), p. 84. 
Planispirillinidae Hohencgger and Piller. 1977 1*1534), 

p. 414 (name not available. ICZN Art. 13 (a)(i), no 
description!.
Test with globular proloculus followed by 

undivided planispiral or trochospiral tubular 
second chamber, semi-involute to partially 
evolutc, asymmetrical, umbilical region of 
one or both sides filled with lamellae that

extend from the inner margin of the cham
ber; wall aragonitic; aperture single at the 
open end of the tube. Holocene.

ALANWOODIA Loeblich and Tappan, 1955 
Plate 316, figs. 1-4

Type species: Patellina campanaeformis Brady, 
18841*344), p. 634; OD.
Alanwoodia Loeblich and Tappan, 1955 (*1890), p. 26.

Test free, a high cone with flattened base, 
globular proloculus followed by trochospirally 
coiled undivided broad and low second cham
ber. with lamellae filling the wide umbilical 
region; wall hyaline, acting as a single crystal, 
but probably of aragonite; aperture at the 
open end of the spiralling tubular chamber 
and a row of small pores adjacent to the spiral 
suture on the evolute side. Holocene; S. Pacific, 
at about 315 m.

Remarks: The presence of the small open
ings adjacent to the spiralling suture and the 
calcareous lamellae in the umbilical region 
were noted by Loeblich and Tappan (1955, 
*1890, p. 26-27). Although the composi
tion then was regarded as probably of calcite, 
no specim ens were available for X-ray 
determination.

CONICOSPIRILLINOIDES T. C. Cheng 
and S. Y. Zheng. 1978 

Plate 316, figs. 5-8
Type species: Spiriilina semidecomta Heron- 
Alien and Earland, 1915 (*1472), p. 685: OD.
Conicospirillinoides T. C. Cheng and S. Y. Zheng, 1978 

(*557), p. 218, 262.
Test with globular proloculus and undivided 

planispirally enrolled tubular second cham
ber, wall extending into a high spiralling flange 
bordering the whorls that partially overlaps 
the umbilical region and slopes sharply upward 
considerably beyond the chamber lumen, sur
face of the flange bearing numerous curved 
radial indentations that are slightly oblique 
to the periphery and spiral suture and falsely 
appear to represent internal septa, but pres
ent only on the flanges and do not subdivide 
the chamber lumen; on the flattened umbili
cal side similar but horizontal flanges extend 
from the inner chamber margin, covering the



umbilical region with thick lamellae that have 
a papillate surface with numerous rounded 
bosses: aperture at the end of the tubular 
chamber at the periphery. Holocene; S. Pacific: 
Torres Straits; S. China Sea: Xisha Islands; 
Indian Ocean: off N. Mozambique.

Remarks: Originally placed in the Spiril- 
linidae, Conicospirillinoides is here transferred 
to the Planispirillinidae because of the pres
ence of the umbilical flanges.

PLANISPIRILLINA Bermudez, 1952
Plate 316, figs. 9-11

Type species: Spirillina limbata Brady var. 
papillosa Cushman, 1915 (*707), p. 6 (syn.: 
Spirillina margaritifera Tbrquem, 1880 (*3146), 
p. 34. non Spirillina margaritifera Williamson. 
1858 = Spirillina terquemi A. Silvestri. 1923, 
*2950, p. 72): OD.
Planispirillina Bermudez, 19521*2051, p. 26.

Test discoidal, globular proloculus followed 
by undivided tubular and planispirally enrolled 
second chamber, evolute on one side and 
involute on the opposite; wall perforate on 
the evolute side, imperforate on the opposite 
side where earlier whorls are obscured by a 
covering of papillose lamellae, wall of arago
nite by X-ray determination: aperture at the 
open end of the tubular chamber. Holocene; 
Pacific: off Japan: Guam; Hawaiian Islands; 
S. China Sea; Atlantic: English Channel; W. 
Atlantic: Florida; Mediterranean Sea.

TROCHOLINOPSIS Filler. 1983
Plate 316, figs. 12-17

Type species: Tbocholinopsis porosuturalis 
Piller, 1983: OD.
Trocholinopsis Piller, 19831*2409), p. 195.

Test a small low cone, spherical proloculus 
followed by undivided trochospirally enrolled 
second chamber that has the form of a half 
tube, spiral side slighdy convex, evolute, umbil
ical side slightly concave and covered by 
papillose lamellae that obscure all but the 
final whorl, one lamella formed for each whorl 
of the tubular chamber, surface papillae built 
of small aragonite needles, periphery with 
sharp flangelike keel; wall aragonitic; aperture 
broad and low, at the open end of the tubular 
chamber on the umbilical side, pores present

on the spiral side along the spiral suture. 
Holocene: Mediterranean: Straits of Sicily.

Remarks: Trocholinopsis differs from Alan- 
woodia in having a very low spired test and a 
wide peripheral keel.

Family VENTROLAMIN1DAE 
Weynschenck. 1950

Ventrolaminidae Weynschenk. 1950 (*33621, p. 17. 
Ventrolamininae Loeblich and Tappan. 1961 1*1902), 

p. 292 (subfamily).
Test lenticular, planispiral, oscillating in 

coiling or a low trochospiral, numerous cham
bers in rapidly enlarging whorl; wall calcare
ous, of two layers, an inner microgranular 
one and an outer hyaline radial layer. M. 
Jurassic (U. Bajocian) to L. Cretaceous 
(Berriasian).

ARCHAEOSEPTA Wcmli, 1970
Place 317, figs. 1-9

Type species: Archaeosepta platierensls Wemli, 
1970; OD.
Archaeosepta Wemli, 19701*3359), p. 87.

Test tiny, 0.14 mm to 0.24 mm in diameter, 
auriculate in outline, planoconvex, spiral side 
convex and umbilical side flattened to weakly 
concave, rapidly enlarging chambers in low 
trochospiral coil of about one and a half whorls, 
sutures curved, flush, periphery rounded; wall 
calcareous, not secondarily lamellar, with dark 
microgranular inner layer and outer clear, 
hyaline, optically radial layer of approximately 
equal thickness: aperture a simple interio- 
marginal umbilical arch. M. Jurassic (U. 
Bajocian and Bathonian); France; Italy: 
Sardinia.

PROTOPENEROPLIS Weynschenck, 1950
Plate 317, figs. 10-14

Type species: Protopeneroplis striata Weyn
schenck, 1950; OD.
Protopeneroplis Weynschenck. 1950 (*3362), p. 13 (non 

Protopeneroplis Hofker, 1950, p. 393).
Ventrolamina Weynschenck. 1950 1*3362), p. 17; type 

species: Ventrolamina cribrans Weynschenck. 1950 = 
Protopeneroplis striata Weynschenck. 1950: OD.
Test lenticular, 0.4 mm to 0.8 mm in diame

ter and up to 0.42 mm in thickness, enrolled 
in about two rapidly enlarging and loosely 
coiled planispiral, oscillating, or low trocho-



spiral whorls, final whorl with twelve to six
teen chambers, involute, periphery angular 
to rounded; wall calcareous, lamellar, of two 
layers, an inner microgranular one and an 
outer hyaline layer of radial structure, septa 
largely formed by the inner layer or may be 
partially covered by the outer layer, the hya
line layer rapidly thickening from the begin
ning of the last whorl and may appear distinctly 
lamellar in equatorial section, in axial sec
tion lamellae and wall layers result in alter
nating dark and light layers, surface may have 
calcareous pustules; aperture areal, in the 
lower part of the apertural face, and some
what protruding. M. Jurassic (U. Dogger) to
L. Cretaceous (Berriasian); Austria; Italy: 
France; Yugoslavia; Switzerland; Israel; Tlirkey.

Suborder SPIRILLININA Hohenegger 
and Piller. 1973

Spirillinina Hohenegger and Piller. 1975 (*1533), p. 88. 
Spirillinoidea Chapman, PaiT. and Collins. 1934 (*543), 

p. 554 (superfamilyi.
Spirillinidea Pokorny. 1958 (*2447), p. 311 (superfamily). 
Spirillinacea Loeblich and "Rip pan, 1961 (*1902), p. 317 

Isuperfamily).
Spirlllinida Gorbachik and Mantsurova, 1980 1*1272), 

p. 36 (order),
Rolaliea Mikhalevich, 19801*2108), p. 55 (class; partim). 
Kotaliata Mikhalevich, 1980 (*2108), p. 56 (subclass; 

partim).
Rotallicea Said ova, 1981 (*2696), p. 35 (class: partim). 
Rotallicae Saidova. 1981 (*2696), p. 35 (subclass; partim).

Coiling planispiral to high trochospiral, 
proloculus followed by enrolled tubular 
undivided chamber or with few chambers per 
whorl, chambers may be secondarily subdi
vided; wall of calcite, optically a single crys
tal or few to a mosaic of crystals: a-axis pre
ferred orientation along axis of coiling and 
c-axis parallel to umbilical surface (Patellina): 
may have pseudopores or micropores filled 
with organic matter and closed by sieve plates, 
wall formed by marginal accretion, not by 
calcification of an organic template produced 
by pseudopodia. U. Hiassic, to Holocene.

Family SPIRILLINIDAE Reuss 
and Fritsch, 1861

Spirillinidae Rhumbler. 1895 (*2616), p. 85, nom. con. 
pro family Spirillldea.

Spirillidea Reuss and Fritsch. 1861 (*2593), p. 2.

Spirillinidea Reuss. 1862 (*2586), p. 364.
Spirillininae Brady, 1884 (*344), p. 72 (subfamily). 
Arspirilllnia Rhumbler. 19I3(*262I |, p. 388 (err. cmend.l. 
TUrrispirillininae Cushman. 19271*742), p. 73 (subfamily).

Spherical proloculus followed by nonseptate 
enrolled tubular chamber, planispiral or low 
to high trochospiral, or may enroll back on 
itself to result in a double-layered cone; 
aperture single at open end of tube or tube 
may be closed terminally. U. Triassic to 
Holocene.

Remarks: R. K. Smith and Isham (1974. 
*3006, p. 63) suggest that the term “prolocular 
area" be used rather than proloculus for the 
Spirillinacea, as there is no septum separat
ing the early globular portion from the later 
tubular one. We regard the relatively large 
spherical portion as the proloculus, as the 
early part of the following tubular chamber is 
of distinctly lesser diameter. No septa are 
produced at any stage of growth in the 
Spirillinidae.

CONICOSPIRILLINA Cushman, 1927 
Plate 318. figs. 1-3

type species: Spirillina imehoides Berthelin, 
1879 (*220), p. 37; OD.
Conicoxpirillina Cushman, 1927 (*742), p. 73.

Test conical, proloculus followed by undi
vided tubular and trochospirally enrolled sec
ond chamber, spiral side evolute and strongly 
convex, involute umbilical side flat to con
cave and may leave open a small umbilicus; 
aperture at the open end of the spiralling 
tube. L. Jurassic (L. Pliensbachian); Europe.

MYCHOSTOMINA Berthelin. 1881
Plate 318, figs. 9-15

type species: Spirillina vivipara Ehrenberg 
var. revertens Rhumbler, 1906 (*2619), p. 32; 
SD Galloway. 1933 (*1205), p. 88.
Mychostomina Berthelin, 1881 (*222), p. 557.

Test low conical, with convex evolute spi
ral side, opposite side flat to concave, pro- 
loculus followed by tubular enrolled second 
chamber of several low trochospiral whorls 
that then crosses the periphery to add one or 
two whorls on the flattened side as it coils 
toward the umbilicus, periphery may be cari
nate: wall calcareous, hyaline, of a single crys



tal to many crystals of calcite, both surfaces 
of the test with coarse pseudopores; aperture 
at the end of the tubular chamber, opening 
into the umbilicus, and may be bordered by a 
thickened lip. L. Cretaceous (Barremian) to 
Holocene; USSR; Caucasus; Atlantic; Pacific.

SEJUNCTELLA Loeblich and Tappan, 1957 
Plate  3 18. tig. 8

Type species: Sejunctella earlandi Loeblich 
and Tappan, 1957 = Spirillina lateseptata O. 
Terquem, 1875 (*3143), p. 21; OD.
Sejunctella Loeblich and Tappan. 19571*1897), p. 228.

Test discoidal. globular to ovate proloculus 
followed by planispirally enrolled undivided 
tubular second chamber that is loosely coiled 
and separated from the previous whorl by a 
narrow solid platelike area, periphery cari
nate, the keel appearing fimbriate or bearing 
numerous relatively long solid spines; wall 
hyaline, appearing optically as a single crys
tal except for the plate separating the whorls, 
numerous prominent perforations on one side, 
and opposite side imperforate but with sec
ondarily added granulations; aperture a sim
ple rounded opening at the end of the tubular 
chamber. Holocene; Atlantic.

Remarks: Although Sejunctella earlandi 
previously was regarded as distinct from 
Spirillina lateseptata. the neotype selected 
for the latter ( Levy et al., 1975, *1838, p. 175) 
is conspecific with S. earlandi and Terquem's 
name thus has priority.

SPIRILLINA Ehrenberg, 1843
Plate 318. figs. 4-7

Type species: Spirillina vivipara Ehrenberg, 
1843; OD(M).
Spirillina Ehrenberg, 18431*1089), p. 402 (also as Spirulina.

p. 323; non Spirulina Bory, 18261.
Spirulina Ehrenberg. 1841 1*1057), p. 144 (name not 

available. ICZN Art. 12 (a), no description, non Spiru
lina Bory, 18261.

Antpirillinum Rhum bler. 1913 (*2621), p. 388 (err. em end.).

Test discoidal. globular proloculus followed 
by a gradually enlarging enrolled, undivided 
tubular second chamber, earliest few whorls 
may be in a low trochospiral, later ones 
planispiral, commonly four to nine closely 
appressed whorls, tubular chamber may not

be entirely cylindrical but lies against the 
periphery of the preceding whorl, and final 
part of the last whorl may bend at a right 
angle so that the aperture opens into the 
umbilical depression, asexually formed gamont 
with smaller test and smaller proloculus than 
those of sexually produced agamont; wall 
calcareous, hyaline, appearing optically as a 
single calcite crystal with c-axis oriented per
pendicular to the plane of coiling or less com
monly parallel to this plane, others may have 
a transitional orientation with c-axis at first 
perpendicular to the coiling axis and becom
ing progressively oblique to this in successive 
whorls, or may have a helicoidal structure, 
with c-axes at an angle of about 45° to the 
radii from the center of the test, or may con
sist of a mosaic of crystals in which the c-axes 
are variously oriented, the calcite being 
deposited over an organic membrane; sur
face commonly with numerous pores or 
pseudopores of limited distribution; aperture 
rounded to crescentic, at the open end of the 
tubular chamber; gamont individuals uninu
cleate, agamont multinucleate, asexual mul
tiple fission occurs within a reproductive cyst 
formed by the animal, during sexual repro
duction two or three individuals are enclosed 
within a fertilization cyst, the syzygy ensuring 
gametic fusion. U. Triassic (Rhaetian) to 
Holocene; cosmopolitan.

SPIROTROCHOLINA Azbei’, 1986
Plate 319. figs. 1-7

Type species: Turrispirillina incerta Svetovo- 
stokova, in Myatlyuk, 19531*2217), p. 28; OD.
Spirotmchnlina Azbei'. 19861*105), p. 27.

Test a low cone, proloculus and all whorls 
of the undivided trocbospirally coiled second 
chamber visible from the spiral side, umbili
cal side concave, with prominent and indis
tinctly laminated umbilical pillar, the laminae 
extending across the open part of the umbili
cus to the edge of the spiralling second cham
ber, leaving beneath a spiralling canal; wall 
calcitic, thin, acting optically as a single crys
tal, surface smooth or may have surface pus
tules and low radial ridges on the spiral side; 
aperture at the open end of the tubular cham-
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ber. U. Jurassic (L. 10 M. Oxfordian); USSR: 
Scotland.

TURRISPIR1LLINA Cushman. 1927 
Plate 319. figs. 8-10

Type species: Spirillina conoidea Paalzow, 
1917 (*2321), p. 217; OD.
Turrispirillina Cushman, 1927 (*742), p. 73.

Test a small, low cone, of globular proloculus 
and long undivided tubular enrolled second 
chamber forming about four whorls that are 
visible on the convex side and around the 
umbilical region of the concave side: wall 
calcareous, finely perforate: aperture at the 
open end of the tube on the flattened concave 
side. U. Jurassic to Holocene; cosmopolitan.

Family PATELLINIDAE Rhumbler, 1906 
Patellinidae Gorbachik and Mamsurova. 1980 (*1272), 

p. 36, nom, transl. ex subfamily Patellininae.
Test with proloculus followed by spiral 

undivided tubular chamber, later stage with 
two crescentic chambers per whorl that may 
have or lack radial septula. L. Cretaceous 
(Aptian) to Holocene.

Subfamily HERGOTTELLINAE Loeblich 
and T appan,1984

Hergottellinae Loeblich and Tappan. 1984 (*1918), p. 32.
Patellinidae in which the chambers are not 

subdivided by radial septula. L. Cretaceous 
(Aptian) to Holocene.

HERGOTI'ELLA Ludbrook, 1966 
Plate 319, figs. 11-16

Type species: Patellina jonesi Howchin, 1895 
(*1563); p. 199; OD.
Hergottella Ludbrook. 19661*1941), p. 133.

Test a high small cone, with flattened to 
concave umbilical side, somewhat ovoid in 
plan, each chamber an elongate spiral of about 
one volution or more in length, tapering 
terminally as the next chamber commences, 
all whorls visible from the convex side, only 
the last whorl visible around the umbilicus on 
the flattened side, sutures very slightly 
depressed; wall calcareous, relatively thick, 
of large calcite crystals that may also fill the 
central area, a row of large perforations pres

ent just below the sutures; aperture a low 
arch beneath a long narrow flap near the 
umbilicus. L. Cretaceous (Aptian): South 
Australia.

Remarks: The conical form, thick wall, 
and calcareous filling of the test suggests a 
relationship to the Trocholinidae but because 
of the disdnct chambers this genus is assigned 
to the Patellinidae.

HETEROPATELLINA McCulloch, 1977 
Plate 319. figs. 23-25

Type species: Heteropatellina frust ratiformis 
McCulloch, 1977; OD.
Heteropatellina McCulloch, 1977 (*1961), p. 280.

Test a low planoconvex cone, globular 
proloculus followed by undivided tubular sec
ond chamber of about two whorls, then with 
two and later with three or four broad and 
low crescentic chambers per whorl, umbili
cus open on the flattened side, lacks the inter
nal columella that is formed by the sharply 
bent termination of the chambers in Patellina; 
wall calcareous, proloculus with distinct 
pseudopores, surface of chambers smooth 
but with prominent peripheral keel, that of 
earlier whorls remaining as an elevated spi
ralling ridge on the spiral side; aperture an 
umbilical arch. Holocene; Pacific: Philippine 
Islands.

PATELLINOIDES Cushman. 1933
Plate 319. figs. 17-22

Type species: Patellinoides conicus Heron- 
Alien and Earland, 1932 (*1480), p. 408 (as 
"conica”); OD.
Patellinoides Cushman, 1933 (*766), p. 236 (validated by 

designation of type species).
Patellinoides Heron-Alien and Earland. 1932 (M480I, 

p. 407 (name not available. ICZN Art. 13 (b): type 
species not designated).
Test tiny, low conical, planoconvex, ovate 

in outline, proloculus and undivided spiral 
tubular second chamber of one or two volu
tions followed by chambers biserially arranged 
around an internal S-shaped columella as in 
Patellina, all whorls visible from the convex 
side, only the final pair of chambers visible 
from the flattened umbilical side, lacking the



secondary partitions of Patellina: wall calcar
eous, perforate, acting optically as a single 
crystal of calcite; aperture a small arch near 
the umbilicus of the flattened side. Holocene;
N. and S. Atlantic.

Subfamily PATELLININAE Rhumbler. 1906.
Patellininae Rhumbler. 19061*2619), p. 35.
Arpatclliniu Rhumbler. 19131*26211, p. 390 (err. emend. I.

Chambers subdivided by numerous radial 
septula extending inward from the chamber 
periphery. L. Cretaceous (Aptian) to Holocene.

MESOPATELLINA McCulloch. 1977 
Plate 320. figs. 1-3

Type species: Mesopatellina differens McCul
loch. 1977; OD.
Mesopatellina McCulloch. 1977 (*19611, p. 281.

Tiny, low conical test of elongate ovate 
outline, globular proloculus followed by 
undivided tubular chamber of about one whorl, 
then with two chambers per whorl around a 
slightly oblique axis, successive intercameral 
sutures curving obliquely with respect to the 
greatest diameter of the test, all chambers 
visible on the elevated spiral side, only the 
final pair of chambers visible on the umbili
cal side, later chambers subdivided by numer
ous short radially arranged septula, sutures 
slightly depressed, periphery angular; wall 
calcareous, hyaline, surface smooth; aperture 
directed toward the umbilicus, with scroll- 
like median septum as in Patellina present in 
the final pair of chambers, the scrolls and 
bordering slits forming more than one com
plete cycle. Holocene, at 30 m; Pacific; Hood 
Island, Galapagos.

PATELLINA Williamson. 1858 
Plate 320, figs. 4-14

Type species: Patellina corrugata Williamson, 
1858; OD(M).
Patellina Williamson. 18581*3379), p. 46.
Arpatellum Rhumbler, 19131*2621), p. 391 (err. emend.). 
Discobolivina Hotter, 1951 (*1500), p.358; type species: 

obj.: OD.
Pmepatellina McCulloch. 19771*1961), p. 281: type species: 

Praepatellina simplissima McCulloch. 1977; OD.

Test low conical, planoconvex, all cham
bers visible from the convex spiral side, only 
the final pair of the last whorl visible on the 
flattened umbilical side, periphery carinate, 
the keel projecting from the basal surface so 
that it supports the test and prevents it from 
resting on the umbilical wall, proloculus 
followed by undivided coiled tubular cham
ber of one to three whorls that form in a 
single growth stage, later stage in the agamont 
with two broad and low crescentic chambers 
per whorl, under favorable conditions gamonts 
may reproduce immediately after formation 
of the spiral chamber, but semicircular cham
bers are formed if reproduction is delayed, 
distal end of the tubular chamber and of later 
biserial chambers turned sharply toward the 
umbilical area so that the aperture opens 
toward the umbilicus, chambers subdivided 
in the outer part by numerous short radial 
septula and may have an additional intercalated 
series of shorter septula, the septula extending 
for about the width of the chamber that is 
visible from the spiral side but not extending 
to the umbilicus of the opposite side, interior 
with a scroll-like median septum resulting 
from the sharp turn of the two edges of each 
chamber where the aperture is directed toward 
the umbilicus, those of successive whorls build
ing a median columella; wall calcareous, act
ing as a single crystal of high magnesium 
calcite with preferred orientation of c-axis 
parallel to the umbilical surface and a-axis 
parallel to the axis of coiling, growth occurs 
by lateral accretion along the edge of the 
chamber wall and does not form an organic 
template, wall of a new chamber firsl forms 
on the spiral side and radial septula and under
lying basal plates then arise from the periph
eral carina, continued growth and fusion of 
the basal plates forms the lower wall of the 
test, basal plates in early development show
ing angular edges that correspond to the crys
tal faces and a funnel-like central depression 
consistent with development as a crystal skel
eton in a supersaturated solution, pseudopores 
originate as indentations in the upper cham



ber wall between the septula, are Tilled with 
organic matter, and locally suppress calcifi
cation during wall construction, pores closed 
internally by pore sieve-plates that do not 
allow passage of cytoplasm but may allow 
transfer of gases or dissolved nutrients, test 
surfaces covered by a thin organic membrane 
continuous with that of the pore canals, that 
prevents deposition of secondary lamellae; 
aperture a low opening at the end of the 
semicircular chamber, where it turns sharply 
toward the umbilicus, later covered by a broad 
T-shaped apertural plate with recurved ends, 
apertures of successive chambers approxi
mately 180° apart, each successively in a lower 
plane, rarely more than one aperture may be 
produced due to bifurcation of the chamber 
near the umbilical termination. L. Cretaceous 
(Aptian) to Holocene; cosmopolitan.

Remarks: Pmepatellina was based on a 
juvenile specim en, possibly of Patellina 
corrugata.

Suborder CARTERININA Loeblich 
and Tappan,1981

Carterinina Loeblich and Tappan. 1981 (*1914|, p. 163. 
Carterinacea Loeblich and Tappan. 1961 (*1902), p. 317 

(superfamily).
Carterinoida Mlkhalevich, 1980 (*2108), p. 39 (superonJer).

Test attached, trochospiral, early cham
bers semicircular, later ones becoming cres
centic and finally irregular or spreading in 
the adult, with undulating surface, earliest 
chambers simple, later ones may have radial 
secondary septula resulting from infolding of 
the wall; wall with organic inner lining and 
outer layer of rodlike or fusiform secreted 
spicules, each one crystallographically a sin
gle elongate crystal (determined by electron 
diffraction) of low magnesium calcite (deter
mined by X-ray), in a groundmass of smaller 
spicules loosely held in an organic matrix. 
Eocene, Holocene.

Family CARTERINIDAE Loeblich 
and Tappan,1955

Carterinidae Loeblich and Tappan. 1955 (*1890), p. 27.

Canerininae Brftnnimann et a].. 1983 (*417), p. 205 (sub
family).

Zaninetliinae Brftnnimann and Whittaker, 1983 (*406), 
p. 14 (subfamily).
As for the suborder. Eocene. Holocene.

CARTERINA Brady, 1884 
Plate 321. figs. 1-12

Type species: Rotalia spiculotesta Carter, 1877 
(*504), p. 470; OD(M).
Carterina Brady. 1884 (*344), p. 66.345.
Zanineuia Brftnnimann and Whittaker. 1983 (*406), p. 15: 

type species: Zanineuia manaarensis Brftnnimann and 
Whittaker, 1983 = Rotalia spiculotesta Carter, 1877; OD.
Test probably free-living in the early stage, 

later attached to the substrate, large flattened 
specimens with numerous rapidly enlarging 
and progressively more crescentic to irregu
lar trochospirally coiled chambers may rep
resent the microspheric generation, and the 
surrounding spreading flange may be a repro
ductive structure; after about two whorls 
infolding of both the organic lining and spicular 
layer of the wall may form radial secondary 
septula, or chamber subdivision may be delayed 
and later chambers have an undulating sur
face of alternately inflated and constricted 
areas around the circumference, each undu
lation provided with a separate umbilical 
aperture like those of the chamberlets; wall 
imperforate, with a thick organic inner lining 
that imparts a distinctive brown color to the 
first one or two whorls, covered by an outer 
layer of calcareous fusiform to rodlike secreted 
calcite spicules with concentrically layered 
structure, held in a ground mass of smaller 
but similar spicules, spiral side may have an 
inner layer of spicules aligned approximately 
perpendicular to the test periphery and a 
surface layer of spicules arranged parallel to 
the periphery or in somewhat chevronlike 
arrangement, spicules of progressively larger 
size in later chambers, tiny spicules also line 
the interior and fill the space between larger 
ones, umbilical side against the attachment 
has a single layer of spicules in parallel groups 
of a few spicules but of more random orienta
tion than on the spiral side, spreading flange



also covered with spicules and apertural region 
may have a mass of spicules; aperture umbili
cal in position, single in the early chambers, 
multiple in the expanded later chambers, with 
separate umbilical openings from each lobe 
or chamberlet of the final whorl. U. Eocene: 
Spain; Holocene: cosmopolitan in tropical 
shallow water.

Remarks: Carterina has variously been 
regarded as a unique foraminiferan with test 
constructed of spicules formed by the organ
ism or as a trochamminid with agglutinated 
test of foreign particles. Although lacking 
definitive evidence of either possibility, 
Bronnimann and Whittaker (1983, *406) placed 
in the Superfamily Trochamminacea both 
Carterina, in the Trocham m inidae. and 
Zaninettia. subfamily Zaninettiinae. in the 
Remaneicidae. considering the test to be agglu
tinated of spicules from some other, unknown 
organism and not secreted by the foraminifer 
itself. Although Remaneica has radial infoldings 
of the wall, the small, thin-walled, delicate, 
scalelike test is formed of agglutinated quartz 
particles of nonbiologic origin. Homeomorphy 
in chamber form and arrangement is com
mon in unrelated foraminifers. whereas wall 
composition and structure provide the major 
basis for taxonomic categories at the subordi
nal level, and we regard these as unrelated.

Ultrastructural studies with electron micro- 
probe and transmission and scanning elec
tron microscopy (Deutsch and Lipps, 1976, 
*950; Hansen and Grdnlund. 1977, *1394) 
indicate that the calcite spicules are secreted 
in the protoplasm of the foraminifer and then 
positioned secondarily. The unusual morpho
logic and crystallographic nature of the spic
ules. slight differences of spicular morphol
ogy in different species, absence of an 
extraneous source for such secreted spicules 
in each area where carterinids occur (the 
Trichosphaerium spicules discussed by Angell 
(1978, *41, p. 184) are smaller, elongate thin 
needles of triangular section and pyramidal 
terminations, and unlike those of the carter- 
inidsl, the difficulty that a sessile organism 
would have in accumulating sufficient quan
tities of such specialized test material world

wide, where none has been recognized to 
occur in the local areas, the absence of con- 
specific individuals including a variety of agglu
tinated particles, and the absence of such 
spicules in associated agglutinated foramini
fers all support the original description of 
these as secreted by the foraminifer itself.

Hansen (1979, *1392, p. 174) slated. “If 
Carterina is included in the textulariids a mod
ified definition of agglutinated Foraminifera 
would include secretion of an organic skele
ton with or without agglutinated material not 
secreted at its final place in the wall." Because 
of the unique character of its wall, considera
tion of the Carterinidae as the single family of 
a separate suborder appears preferable to a 
major modification of the description of the 
otherwise homogeneous suborder Textulariina. 
Thus the suprageneric placement of Carterina 
by Bronnimann and Whittaker (1983, *406) 
among the agglutinated Textulariina is rejected.

The original figured type of Carter’s spe
cies from "East Oceania” is not preserved, 
and no additional specimens are known from 
the type locality. Bronnimann and Whittaker 
(1983, *406, p. 14) state concerning Carter’s 
original description, “If any internal struc
tures would have been present, and they would 
have shown up clearly under water or inside 
of the broken chamber, there is no doubt that 
Carter would have seen and reported them. 
We can therefore safely assume that internal 
structures are not present in the type speci
men of R. spiculotesta." However, of the two 
specimens now extant that were identified by 
Carter himself as R. spiculotesta. one in the 
British Museum and one in the Paris Museum, 
both have such internal partitions apparently 
unnoticed by Carter, as well as peripheral 
flanges. Externally both appear identical to 
his original description, suggesting that his 
identification of these as conspecific with his 
lost holotype is correct. The internal parti
tions cannot be seen without a clarifying liq
uid , and apparently were not observed in other 
specimens by any workers in the 78 years 
following Carter's original description, prior 
to our restudy of the genus (Loeblich and 
Tappan, 1955, *1890) on the basis of Carter’s



specimen in the Paris museum. Since these 
partitions were described, they have been 
reported in specim ens from Eniewetok. 
Indonesia, Java Sea, Philippines, Japan, China 
Sea. Brazil, Venezuela, and Qatar in the Persian 
Gulf. The second of Carter’s two known spec
imens, in the British Museum, was used by 
Bronnimann and Whittaker as the holotype 
for Zaninettia manaarensis.

Keij (1976. *1665, p. 339) stated that Carter’s 
slide in Paris had been designated by us as the 
lectotype of Carterina spiculotesta, although 
we had then indicated it only as a hypotype. 
Although identified by Carter, the label on 
the specimen indicates that it was collected 
after the genus was described and thus can
not be designated as lectotype. and no speci
mens originally used in description of the 
genus are preserved. However, in order to 
stabilize the nomenclature of this group, and 
recognize the genus on the basis of the only 
two specimens known to have been identified 
by Carter, and conspecific with those on which 
extensive morphological and ultrastructural 
studies have been made recently, we herein 
designate this specimen as a neotype. It is 
attached to an algal fragment, mounted in a 
wooden slide labelled by Carter by hand on 
one end as “Rotalia spiculotesta, Bass Rock, 
Ceylon, 26-9-79” with the reference written 
on the other end as “Ann. and Mag. Nat. 
History 1877, vol. XX, pi. xvi, p. 470."

Suborder MILIOL1NA Delage 
and Herouard, 1896

Miliolina Loeblich and Tappan. 1961 1*1904), p. 219.
nom. corr. pm suborder Miliolldae.

Miliolidae Delage and Herouard. 1896 (*9261, p. IP  
(suborder).

Miliolidca Lankestcr, 1885 (*1790), p. 846 (order). 
MiliolidaceacHartog. in Harmer and Shipley. 19061*1424), 

p. 59 (order).
Miliolida Calkins. 1909 |*477A |, p. .19 (order). 
Cornuspiroidea Wedekind. 1917 (*3355), p. 87 (order). 
Orbitolitacea Wedekind, 1917 (*3355), p. 120 (suborder). 
Comuspiridea Jirovcc, 1951 (*1613), p. 315 (suborder). 
RotalieaMikhalevich. 1980 (*2108), p. 55 (class; partim). 
Rotaliata Mikhalcvich. 1980 1*2108), p. 56 (subclass; 

partim).
Comuspirida Mikhalcvich. 1980 (*2108), p. 57 (order). 
Schlumbergerinida Mikhalevich. 1980 1*2108), p. 56 

(order).

Orbitolitida Mikhalevich, 19801*2108), p. 57 (order). 
Alveollnida Mikhalevich, 1980 (*2108), p. 57 torder). 
Miliolicea Saidova. 1981 (*2696), p. 27 (class). 
Miliolicae Saidova. 1981 (*2696), p. 28 (subclass). 
Cyclogyrina Saidova. 1981 1*2696), p. 28 (suborderl. 
Nubeculariina Saidova. 19811*2696), p. 29 (suborder). 
Soritina Saidova, 1981 (*2696), p. 11 (suborderl. 
Alveolincllinina Saidova, 1981 (*2696), p. 15 (suborder).

Test of porcelaneous high magnesium cal- 
cite. of fine randomly oriented rodlike crys
tals, 1.5 pm  to 2.0pm  in length and 0.24pm  in 
diameter, seen only with the electron micro
scope, the random crystal orientation refracting 
light in all directions to result in the milky 
opacity or porcelaneous appearance in 
reflected light, wall appears brown and glassy 
in transmitted light, may have surface layer of 
variously arranged tabular rhombohedral crys
tals. commonly with organic lining and may 
have added adventitious material; true pores 
may occur in protoconch of some, generally 
imperforate in post embryonic stage, but may 
have pseudopores; may have flexostyle or spi
ral passage between proloculus and later cham
bers; sexual reproduction in some known to 
involve many inequally biflagellate gametes 
with characteristically long blepharoplast and 
axostyie that are freed in the water column. 
Carboniferous to Holocene.

Superfamily SQUAMULINACEA Reuss 
and Fritsch, 1861

Squamulinacea Loeblich and lappan. 1984 (*1918), p. 27. 
nom. transl. ex family Squamulinidea.
Unilocular test of imperforate porcelaneous 

calcite; free or attached. U. Cretaceous)* 
Holocene.

Family SQUAMULINIDAE Reuss 
and Fritsch. 1861

Squamulinidae Loeblich and Tappan. 1964 (*1910), p.
C'444. nom. corr. pro family Squamulinidea. 

Squamulinidea Reuss and Fritsch. 1861 (*2593), p. I. 
Squamulinida Haeckel. 1894 (*1355), p. 190.

As for the superfamily. U. Cretaceous: 
Holocene.

Subfamily BRASILIELLINAE Loeblich 
and Tappan, 1986

Brasiliellinae Loeblich and Thppan, 1986 (*1929), p. 141.
Free living, with unilocular porcelaneous 

test. U. Cretaceous.



310 Brasillellinae— Brasiliella

BRASILIELLA TroeLsen, 1978 
Plate 322, figs. 2-6

Type species: Brasiliella variabilis Troelsen. 
1978; OD.
Brasiliella Troelsen. 1978 (*32281, p. 461.

Test small, up to 0.39 mm in length, uniloc
ular. spherical, ovoid, or subcylindrical; wall 
calcareous, porcelaneous, white, and opaque, 
ultrastructure shows inner veneer of two- 
dimensional randomly arranged calcite crys
tals, an intermediate layer with faint radial 
alignment and an ou ter layer of three- 
dimensional randomly arranged crystals, sur
face of test smooth, pitted, or transversely 
wrinkled; aperture rounded, subterminal and 
excentric, flush to slightly produced. U. Cre
taceous (Maastrichtian); Brazil.

Subfamily SQUAMULININAE Reuss 
and Fritsch. 1861

Squamulininae Loeblich and Ihppan. 1986 (*1929), p. 343 
(nom. Iran.si. ex family).
Test unilocular, attached. Holocene. 

SQUAMULINA Schultze. 1854
Plate 322. Pig. 1

Type species: Squamulina taevis Schultze, 1854; 
OD(M).
Squamulina Schultze, 1854 (*2824), p. 56.
Arsquamulum Rhumbler. 19131*2621), p. 346 (err. emend. I.

Test unilocular, attached, subglobular; wall 
calcareous, imperforate; aperture a rounded 
opening on the upper surface. Holocene; Italy; 
North Sea; Baltic Sea.

Superfamily CORNUSPERACEA 
Schultze, 1854

Comuspiracea Bogdanovich, in Subbotina, Voloshinova. 
and Azbel*. 1981 (*3083), p. 47. nom. transl. ex family 
Comuspirida.

Cyclogyridea Said ova, 1981 1*2696), p. 28. 
Nubeculariidea Said ova, 1981 (*2696), p. 29. 
Nubeculariacea Haynes. 1981 (*1437), p. 166. 
Ophthalmidiacea Haynes. 1981 (*1437), p. 166. 
Cornuspiroidea Terairbeltova and Antonova. 1985 

(•3132A), p. 9.
Test free or attached; may be planispiral 

or crochospiral, evolute or involute, spread
ing or discoidal; proloculus followed by 
undivided spiral passage or enrolled tubular 
chamber, later may be irregularly coiled, 
uncoiled, or show zigzag growth pattern and

may be distinctly chambered. L. Carbonifer
ous (Viseanl to Holocene.

Family CORNUSPIRIDAE Schultze, 1854.
Cornuspiridae Reuss. I860 (*2581), p. 177, nom. coit.

pro family Comuspirida.
Comuspirida Schultze. 1854 (*2824), p. 52. 
ComiLSpiridea Reuss. 1862 (*2586), p. 364.394. 
Comuspirideae GGmbel. 1870 (*1337), p. 26. 
Cydogyridae Saidova, 1981 (*2696), p. 29.

Test free or attached, proloculus followed 
by undivided planispiral to streptospiral tubu
lar second chamber that may show later zig
zag growth. L. Carboniferous (Visean) to 
Holocene.

Subfamily CORNUSPIRINAE 
Schultze, 1854

Comuspirinae Rhumbler. 1904 (*2617), p. 284. nom.
transl. ex family Comuspirida.

Arcomuspirlnia Rhumbler. 1913 (*2621), p. 387 lerr. 
emend.).

Cydogyrinae Loeblich and Tappan, 1961 (*1902), p. 290.
Test planispirally coiled, involute or evo

lute, and may uncoil in later stage. U. Car
boniferous (Moscovian) to Holocene.

CORNUSPIRA Schultze, 1854 
Plate 322. figs. 7 and 8

Type species: Orbis foliaceus Philippi, 1844 
(*2402), p. 147; SD Brady, 1884 (*344), p. 199.
Comuspiru Schultze, 1854 (*2824), p. 40 (placed on Offi

cial List of Generic Names in Zoology, ICZN Op. 1114, 
see Melville. 19781*2089), p. 108).

Cyclogyra S. V. Wood, 1842 (*3393), p. 458; type species; 
Cyclogyra multiplex Wood, 1842 Igenus and species 
suppressed for purposes of Law of Priority, but not for 
those of Law of Homonymy. ICZN Op. 1114. see Mel
ville. 1978. *2089, p. 108): OD(M).

Arcomuspirum Rhumbler, 1913 (*2621), p. 387 (err. 
emend.).
Test free, discoidal, of globular proloculus 

and undivided planispirally enrolled and evo
lute tubular second chamber; wall calcare
ous, porcelaneous, imperforate, surface smooth 
or with occasional transverse growth lines; 
aperture at the open end of the tube. Carbon
iferous to Holocene; cosmopolitan.

RECTOCORNUSPIRA Warthin, 1930 
Plate 323, Tigs. 9 and 10

Type species: Rectocomuspira litui/ormis War- 
thin. 1930; OD.
Rectocomuspira Warthin, 1930 (*3352), p. 15.



Test elongate, globular proloculus followed 
by planispiraUy enrolled undivided tubular 
second chamber, later uncoiling and rectilin
ear: wall calcareous, porcelaneous. imperfo
rate; aperture rounded, at the open end of 
the tubular chamber. U. Carboniferous (Mos- 
covian); USA: Oklahoma; Texas.

Remarks: Species recorded as this genus 
from the L. Carboniferous of the Moscow 
Basin are said to have a granular wall or a 
multilayered one, but unless these were origi
nally porcelaneous, they are not congeneric.

VIDALINA Schlumberger. 1900 
Plate 322. figs. 9-14

Type species: Vidalina hispanica Schlumbetger, 
1900; OD(M).
Vidalina Schlumberger. 1900 1*2771), p. 459,460. 
A rv ida loum  Rhumbler, 19151*2621), p. 388 (err. emend.).

Test discoidal. up to 1.5 mm in diameter, 
subspherical proloculus followed by gradually 
enlarging, undivided tubular second cham
ber of up to fifteen planispiraUy enrolled and 
evolute whorls, additional lamellae added over 
the earlier part of the test with each succes
sive whorl, resulting in a thickened umbo in 
which the spiral suture is obscured, later whorls 
increasing more rapidly in height, so that addi
tional wall layers are added more slowly, outer 
part of the test is thinner and the spiral suture 
more distinct; wall calcareous, porcelaneous; 
aperture at the open end of the lube. U. Cre
taceous (Cenomanian to Santonian); Spain; 
France: Greece.

Subfamily CORNUSPIROIDINAE 
Saidova. 1981

Corauspiroidinac Saidova. I9H1 (*2696), p. 29.
Test planispiraUy coiled, tubular chamber 

in later stage flaring and test flabelliform, or 
may be spreading and branching in the plane 
of coiling. Holocene.

CORNUSPIRELLA Cushman, 1928 
Plate 523, fig. I

Type species: Cornuspira diffusa Heron-Allen 
and Earland. 1913 (*1469), p. 272; OD.
C orm upirella  Cushman. 19281*748), p. 4.

Test flattened, globular proloculus followed 
by planispiraUy enroUed and evolute undivided

tubular second chamber as in Cornuspira, 
later whorls rapidly enlarging and finally 
uncoiling, flaring, branching, or spreading in 
(he original plane of coiling; wall calcareous, 
porcelaneous, may have transverse growth 
wrinkles and may have longitudinal striae; 
aperture narrow, elongate, at the end of the 
flattened tubular branches. Holocene; N. 
Atlantic.

CORNUSPIROIDES Cushman. 1928
Plate 323. figs. 2 and 3

Type species: Cornuspira striolata Brady, in 
Tizard and Murray, 1882 (*3198), p. 713; OD.
C om u sp irv id es  Cushman. 1928 (*7481, p. 3,

Test laige. flabeUiform. early portion with 
globular proloculus followed by an undivided 
tubular second chamber in numerous plani- 
spiral whorls that gradually enlarge at first, 
later whorls enlarging more rapidly, flaring 
and uncoiling, as test becomes wide, flattened, 
and flabeUiform; wall calcareous, imperfo
rate, porcelaneous, milky white in color, sur
face with distinct transverse growth lines that 
are strongly arched in the flabelliformn stage 
of growth, also may have numerous fine lon
gitudinal striae; aperture a narrow elongate 
slit at the open end of the flattened tube. 
Holocene; Atlantic.

Subfamily MEANDROSPIRINAE 
Saidova, 1981

Meandrospirinae Saidova. 1981 (*2696|, p. 28.
Test free, proloculus followed by coiled 

tubular undivided chamber that may be 
streptospiral or planispiral, simultaneously 
winding back and forth in short zigzag bends. 
L. Permian (Artinskian) to Holocene.

FLECTOSPIRA Crespin and Belford, 1957 
Plate 323, figs. 16-19

Type species: Flectospira prima Crespin and 
Belford, 1957; OD.
Flectospira  Crespin and Belford, 1957 (*691), p. 76.

Test discoidal. proloculus foUowed by 
enroUed undivided tubular second chamber 
that bends back and forth in zigzags while 
coiling planispiraUy as in Meandrospim, coiling 
evolute so that earlier whorls and bends remain 
visible at the exterior; wall calcareous, imper



forate, porcelaneous, surface smooth; aperture 
large, rounded, at the open end of the tube 
L. Permian (Artinskian); Western Australia.

MEANDROSPIRA Loeblich 
and Tappan,1946 

Plate 323. tigs. 4-6 and 11-15 
Type species: Meandrospira washitensis Loe
blich and Tappan, 1946; OD.
Meandrospira Loeblich and Tappan. 1946(*1879), p. 246. 
StreWoip/raCrespinandBelford. 11571*6911, p .75; type 

species; Streblospiru meandrina Crespin and Bellord. 
1957; OD.

CitaeUa Premoli Silva. I964(*2468A), p. 656: type species: 
Citaella iulia Premoli Silva, 1964: OD.
Test small, proloculus followed by spirally 

wound tubular undivided second chamber, 
bending back and forth in involute zigzag 
bends that enroll planispirally so that the loops 
bend at the umbilicus, only those of the final 
whorl visible from the exterior; wall calcare
ous, imperforate, porcelaneous; aperture ter
minal, simple. L. Permian (Artinskian) to 
Holocene; North America; Europe; N. Africa: 
Australia.

MEANDROSPIRANELLA Salaj. 1969
Plate 324, fig. 10

Type species: Meandrospiranella samueli Salaj, 
in Salaj et al., 1967 (*2710), p. 122 (species 
available, 1967, but genus not available until 
1969); OD.
Meandrospiranella Salaj, 1969 (*2704), p. 1294. 
Meandrospiranella Salaj, in Salaj et al., 1967 (*2710), 

p. 122 (name not available, ICZN Art. 13 (b). type 
species not designated).
Test free, small, elongate, proloculus 

followed by elongate, undivided tubular sec
ond chamber that coils streptospirally in short 
zigzag bends in a Meandrospira-Uke stage of 
about five whorls, later somewhat irregular 
and uncoiling; wall calcareous, imperforate, 
porcelaneous; aperture terminal, simple. M. 
Triassic (Anisian) to U. Cretaceous (Ceno
manian); Czechoslovakia; Romania; USA: 
Texas.

Subfamily CALCIVERTELLINAE Loeblich 
and Tappan, 1964

Calcivertellinae Loeblich and Tappan, 1964 |*1910), 
p. C443.

Attached, tubular test may branch over 
the surface of the attachment. L. Carbonifer
ous (Visean) to M. Jurassic.

APTERRINELLA Cushman 
and Waters. 1928 

Plate 324. fig. 4
Tvpe species: Tolvpammina grahamensis Harl- 
ton, 1928 (*1423), p. 305; OD.
Apterrinella Cushman and Waters. 1928 (*856), p. 64.

Test attached, up to 10 mm in length, 
proloculus encircled by one or two whorls of 
the rapidly enlarging undivided tubular sec
ond chamber, that later is uncoiled and recti
linear or winds about the surface of the 
substrate; wall calcareous, imperforate, poT- 
celaneous, surface papillate to spinulate; 
aperture semicircular against the attachment 
at the open end of the chamber. U. Carbonif
erous (Namurian to Stephanian), Virgilian to
M. Jurassic (Dogger); USA: Texas, Oklahoma, 
New Mexico: Czechoslovakia; Germany.

CALCITORNELLA Cushman 
and Waters, 1928 
Plate 324, figs. 5 and 6

Type species: Calcitomella elongata Cushman 
and Waters, 1928; OD.
Calcitomella Cushman and Waters. 19281*857), p. 45.

Test attached, elongate, and may exceed 
1 mm in length, globular proloculus encircled 
by elongate, undivided tubular second cham
ber that is planispirally enrolled for up to 
three or four whorls, then uncoils in zigzag 
bends that commonly overlap the early part 
of the test so that it can only be seen from the 
attached side; wall calcareous, imperforate, 
porcelaneous, surface rough; aperture at the 
open end of the tubular chamber. U. Carbon
iferous (Stephanian). Virgilian; USA: Texas: 
Romania; Bulgaria.

CALCIVERTELLA Cushman 
and Waters, 1928

Plate 324, fig. I
Type species: Calcivertelta adherens Cushman 
and Waters, 1928; OD.
Calcivertella Cushman and Waters. 19261*857), p. 48. 

Test attached, globular proloculus partially



Calcivertelllnae—Ramovsia 313

encircled by gradually enlarging tubular 
undivided second chamber that later uncoils, 
growing in numerous closely appressed zig
zag bends and finally rectilinear; wall calcar
eous, imperforate, porcelaneous; aperture at 
the open end of the tube. U. Carboniferous 
(Stephanian), Virgilian; USA: Texas.

CARIXIA Macfadyen, 1941 
Plate 324. Tig. 11

Type species: Carixia langi Macfadyen, 1941; 
OD.
Carixia Macfadyen. 19411*1966), p. 27.

Test attached, of numerous undivided tubes 
of constant diameter that may radiate from a 
central point, and anastomose over the sub
strate; wall calcareous, imperforate; apertures 
at the open end of the tubes. L. Jurassic (L. 
Lias); England; Germany.

HEDRAITES Henbest, 1963
Plate 325. figs. 1-4

Type species: Hedraitesplummerae Henbest, 
1963; OD.
Hedraites Henbest. 19631*1457), p. 32.

Test attached and tubiform, proloculus 
surrounded by enrolled undivided tubular 
chamber, megalospheric test with less than 
one whorl and microspheric one with up to 
three whorls, tube then bends abruptly to 
grow away from the juvenarium, variously 
wandering across the substrate or doubling 
back or crossing earlier parts of the tube; 
wall calcareous, porcelaneous, surface of the 
juvenarium smooth, in the adult with deep 
closely spaced fine pits, thus differing from 
the otherwise similar Apterrinella that has a 
papillate or spinulate surface. L. Permian; 
Texas.

PLANIINVOLUTA Leischner, 1961
Plate 324. figs. 7-9

Type species: Pianiinvoiuta carinata Leischner, 
1961; OD.
Pianiinvoiuta Leischner, 1961 1*1820), p. 11.

Test flattened, probably originally attached, 
discoidal to centrally inflated on the unat
tached side, globular proloculus followed by 
nonseptate planispirally enrolled second cham

ber, coiling evolute against the attachment, 
involute above: wall calcareous, probably 
imperforate: aperture at the open end of the 
tube. U. Triassic (Rhaetic); Austria; Burma.

Remarks: The original description indi
cated that the wall was calcareous and perfo
rate, but the line drawings were not conclusive 
as to the porosity. Possibly Pianiinvoiuta has 
a pitted surface like that of Hedraites that in 
tangential section may suggest perforations. 
The genus was placed in the Calcivertellinae 
by Loeblich and Tappan (1964, *1910, p. C444) 
and is retained therein, pending additional 
study of the wall character.

PLUMMERINELLA Cushman 
and Waters, 1928
Plate 324. figs. 2 and 3

Type species: Plummerinella complexa Cush
man and Waters, 1928; OD.
Plummerinella Cushman and Waters, 1928 (*857), p. 49.

Test attached, proloculus followed by grad
ually enlarging undivided tubular second cham
ber that first coils about the proloculus, then 
bends back and forth in zigzag bends while 
coiling as in Meandrospim. although remaining 
attached, the tubular chamber enlarging more 
rapidly in the later part and finally spreading 
widely; wall calcareous, imperforate, porce
laneous, unattached side may be rough in 
appearance and show little of the test struc
ture, although this is well shown on the for
merly attached side of subsequently detached 
specimens. U. Carboniferous (Stephanian), 
Virgilian to Permian; USA: Texas; Australia.

RAMOVSIA Kochansky-Devide, 1973
Plate 325, figs. 5-7

Type species: Ramovsia limes Kochansky- 
Devide, 1973; OD.
Ramovsia Kochansky-Devide. 1973 (*1712), p. 463. 
Dorudia Jenny and Jenny-Deshusses. 1978 (*1610), p. 8: 

type species: Dorudia dorudensis Jenny and Jenny- 
Deshusses, 1978 = Ramovsia limes Kochansky-Devide. 
1973; OD.
Test attached, an undivided tubular cham

ber attached to one side of an upright sup
port, probably algal, or may completely 
surround the support, proloculus unknown, 
the low tubular chamber extending along the



length of the support and may be overlapped 
by a similar longitudinal chamber that in sec
tion is separated by a clear layer, either due to 
doubling back of the original tubular cham
ber or representing overgrowth by a different 
individual; wall calcareous, porcelaneous. both 
inner and outer surfaces smooth. L. Permian 
(Asselian) to U. Permian (Djulfian); Yugoslavia: 
Croatia; Iran.

TREPEILOPSIS Cushman and Waters, 1928
Plalc .124, fig. 12

Type species: Turrilellella grandis Cushman 
and Waters. 1927 (*854), p. 149; OD. 
Trepeilopsis Cushman and Waters, 1928 1*857), p. 38. 
Voivotextularia G. Termier and H. Termier. 19471*3135), 

table p. 146,147,271 (name not available, ICZN Art. 
13 (alii), no description).

Voivotextularia G. Termier and H. Termier, 19501*3136), 
p. 33, 39: type species: Voivotextularia polymorpha 
G. Termier and H. Termier. 1950: OD.
Test attached, commonly to algae or brach- 

iopod spines, globular proloculus followed by 
undivided tubular second chamber that may 
first coil about the proloculus and later uncoil 
or wind in a high spire about the attachment; 
wall calcareous, imperforate, originally por
celaneous, commonly recrystallized and 
micFogranular; aperture a large opening at 
the end of the tubular chamber. L. Carbonif
erous (Visean) to L. Permian (Artinskian); 
North America; Europe; N. Africa; Asia: 
Australia.

Family HEMIGORDIOPSIDAE 
A. Nikitina. 1969

Hemigordiopsidae Bronnimann. Whittaker, and Zaninetti.
19781*410), p. 71 (nom. correct.).

Hemigordiopsiidae A. Nikitina, 19691*2257), p. 65 (nom. 
imperf.t.

Gordiospiridae Saidova, 19811*2696), p. 28.
Test free, proloculus followed by undivided 

enrolled tubular second chamber, coiling 
streptospiral in at least the early stage but 
may later become planispiral. L. Carbonifer
ous (Visean) to Holocene.

Subfamily HEMIGORDIOPSINAE 
A. Nikitina, 1969

Hemigordiopsinae Loeblich and Tappan. 1982 1*19171.
p. 30. nom. trans). ex family Hemigordiopsiidae. 

Gordiospirinae Saidova, 1981 (*2696), p. 28.

Test free, proloculus followed by undivided 
tubular second chamber that is streptospirally 
coiled at least in early stage, later may be 
planispiral, involute, or evolute. L. Carbonif
erous (Visean) to Holocene.

AGATHAMMINA Neumayr, 1887
Plate 326, figs. 1-8

Type species: Serpula pusilla Geinitz, in Geinitz 
andGutbier, 1848 (*1214), p. 6 ; SD Cushman, 
1927 (*746), p. 188.
Agathammina Neumayr, 1887 (*22521, p. 171.

Test ovate, globular proloculus followed 
by enrolled undivided tubular second cham
ber of few gradually enlarging whorls, coiling 
in five planes as in Quinqueloculina but with
out septation; wall calcareous, imperforate, 
porcelaneous, surface may show transverse 
growth wrinkles; aperture terminal, simple at 
the end of the tubular chamber. U. Carbonif
erous (Namurian) to U. Permian (Zechstein); 
central Europe.

GORDIOSPIRA Heron-Alien 
and Earland, 1932

Plate 327, figs. 1-3
Type species: Gordiospim fragilis Heron-Alien 
and Earland, 1932: OD(M).
Gordiospim Heron-Allen and Earland, 19321*1479), p. 254.

Test discoidal, proloculus followed by 
enrolled undivided tubular second chamber, 
early coiling streptospiral. later planispiral. 
second chamber not a complete tube, as the 
lateral walls overlap the preceding whorl that 
becomes the chamber floor; wall calcareous, 
imperforate, milky white, porcelaneous, thin, 
and delicate, surface with transverse growth 
wrinkles: aperture a broad arch at the open 
end of the tube. Holocene; S. Atlantic; Arc
tic; Antarctic.

HEMIGORDIOPSIS Reichel, 1945
Plate 326, figs. 21-25

Type species: Hemigordiopsis renzi Reichel, 
1945; OD.
Hemigordiopsis Reichel. 19451*2544), p. 528. 
Gansudiscus K. L- Wang and X. F Sun. 1973(*3342hp. 157, 

176; type species: Gansudiscus luquensis Wang and 
Sun. 1973: OD.



Hemigordius (Hemigordiopsis) J. Z. Sheng and Y. He. 
1983 (*2896A), p. 58 (nom. transl.).
Test globular, spherical proloculus followed 

by enrolled undivided tubular second cham
ber, early coiling streptospiral, later planispiral, 
strongly involute, so that only the final whorl 
is visible from the exterior, chambers low and 
very broad, extending to the umbilicus on 
each side; wall calcareous, imperforate, por- 
celaneous, appearing dark in thin section, 
very thick, the wall thickness greatly exceed
ing the height of the chamber lumen. L. 
Permian to M. Permian: E. Mediterranean: 
Cyprus: Iran; China.

Remarks: Although Hemigordiopsis pre
viously has been regarded as congeneric with 
Hemigordius, it differs in the very thick wall, 
robust, globular and uncompressed test, and 
wholly involute coiling.

HEMIGORDIUS Schubert. 1908
Plate 326. tigs. 13-20

Type species: Cornuspira schiumbergeri How- 
chin, 1895 (*1562), p. 195 (asschiumbergi); OD.
Comuspim (Hemigordius) Schubert, 1908 (*281.5), p. 381. 
Hemigordius Cushman, 1928 (*747), p. 161 (nom. uansl.). 
Hemigordiella Marie, in Deleau and Marie. 1961 (*927), 

p. 75; type species: Hemigordius calcarea Cushman 
and Waters. 1928 (*857), p. 44: OD.
Test discoidal, proloculus followed by 

enrolled undivided tubular second chamber, 
early whorls streptospiral. later planispiral 
and evolute; wall calcareous, imperforate, 
porcelaneous, surface smooth: aperture at 
the open end of the tubular chamber. L. Car
boniferous (U. Visean), Chesterian to U. Car
boniferous (Stephanian), Virgilian: Germany: 
Czechoslovakia; Iran; China: USA: Texas, 
Kentucky.

Remarks: Numerous species have been 
placed in Hemigordius that are correctly 
referred to Hemigordiopsis or to the Archae- 
discidae or Involutinidae, differing from the 
present genus in the character of the wall.

NODOGORDIOSPIRA Trifonova, 1977 
Plate 326, figs. 9-12

Type species: Nodogordiospira conversa Tri
fonova, 1977; OD.
Nodogordiospim Trifonova. 1977 (*3223), p. 58. 
Nodogordiospim Trifonova, in Budarov and Trifonova,

1974 |*446), p. 62 (name not available. ICZN Art. 13 
(a)(i), no description).
Test discoidal, proloculus followed by 

enrolled undivided tubular second chamber, 
early one or two whorls streptospiral. later 
somewhat irregularly planispiral. with up to 
five whorls in the adult, evolute; wall calcare
ous, recrystallized but probably originally 
porcelaneous, surface with numerous trans
verse growth constrictions; aperture at the 
open end of the tube. M. Triassic (Ladinian): 
Bulgaria.

ORTHELLA E. V. Bykova. 1956
Plate 327, figs. 4-7

Type species: Orthellapaalzowi E. V. Bykova, 
in Kiparisova et al., 1956; OD.
Orthella E. V. Bykova, in Kiparisova et al., 1956(*1689|, 

p. 19.
Test elongate, globular proloculus followed 

by streptospirally enrolled undivided tubular 
second chamber, no true chambers but tube 
may be alternately wider and narrower, enrolled 
portion somewhat elongate as in Agathammim, 
later uncoiling and rectilinear, tapering toward 
the aperture; wall calcareous, imperforate; 
aperture simple, rounded, terminal. U. Triassic 
(Rhaetian) to U. Jurassic (U. Oxfordian); USSR; 
Austria.

ORTHOVERTELLA Cushman 
and Waters. 1928
Plate 327. figs. 8 and 9

Type species: Orthovertella protea Cushman 
and Waters, 1928; OD.
Orthovertella Cushman and Waters, 1928 1*857), p. 45.

Test elongate, proloculus followed by tubu
lar undivided and streptospirally enrolled sec
ond chamber of nearly constant diameter 
throughout, final stage uncoiled and rectilin
ear; wall calcareous, porcelaneous, surface 
smooth: aperture at the open end of the tube. 
Pennsylvanian (Moscovian to Stephanian), 
Desmoinesian to Missourian; USA: Texas.

Subfamily SHANITINAE Loeblich 
and Tappan, 1986

Shanitinae Loeblich and Tappan, 1986 (*1929), p. 343.
Test as in the Hemigordiopsinae but cham

ber interior with vertical pillars. U. Permian.



SHANITA Bronnimann, Whittaker, 
and Zaninetti, 1978 

Plate 327. figs. 10-13
Type species: Shanita amosi Bronnimann et 
al., 1978; OD.
Shanita Brfinnimann. Whittaker. and Zaninetti. 19781*410), 

p. 73.
Shanita Altiner and Zaninetti. 1977 (*30|, p. 1 (name not 

available. 1CZN Art. 13 (allil. no description).
Test large, up to 4.0 mm in diameter, sub- 

globular, biumbilicate, proloculus followed 
by undivided enrolled second chamber that 
is streptospirally coiled in the early stage, 
then becomes planispiral, completely invo
lute, with very wide and low chamber lumen 
that may be undivided in the early whorls, 
but in at least the later ones has numerous 
vertical pillars in alternating rows from umbil
icus to umbilicus, or pillars may be more 
irregularly distributed; wall calcareous, thick, 
imperforate, recrystallized but probably orig
inally porcelaneous; aperture terminal, slitlike, 
possibly subdivided by the pillars into shorter 
slits. U. Permian (Murgabian to Dzhulfian): 
Burma; Oman; Thailand; China; Turkey; Iran.

Family BAISALINIDAE Loeblich 
and Tappan, 1986

Baisalinidae Lochlich and Tappan, 19861*1929), p. 344.
Test discoidal to globular, proloculus fol

lowed by early streptospirally enrolled and 
later planispiral tubular chamber, later whorls 
have short protrusions from the wall that form 
pseudochambers, more advanced taxa devel
oping complete septa and distinct chambers; 
wall calcareous, porcelaneous. L. to U. Permian 
(Ufimian, Murgabian).

BA1SALINA Reytlinger, 1965 
Plate 328. figs. 5-8

Type species: Baisalina pulchra Reytlinger. 
1965; OD.
Baisalina Reytlinger. 1965 (*2607), p. 64.

Test globular to ovoid, proloculus followed 
by streptospirally enrolled tubular second 
chamber that increases slowly in height but 
more rapidly in breadth in later whorls, later 
whorls with short thick protrusions from the 
chamber roof that partially subdivide the 
whorls into pseudochambers, up to ten per

whorl: wall calcareous, porcelaneous, appear
ing microgranular and brownish to dark in 
thin section, commonly recrystallized. U. 
Permian (Ufimian); USSR; Transcaucasus; 
Burma.

NIKITINELLA Sosnina, 1983
Plate 328, figs. M

Type species: Nikitinella septata Sosnina, 1983, 
OD.
Nikitinella Sosnina. 1983 1*3040), p. 37.

Tfest small, up to 0.78 mm in diameter, 
lenticular, with broadly rounded periphery, 
globular proloculus and streptospirally enrolled 
early whorls, later whorls planispiral, short 
infoldings of the outer wall result in a few 
simple septa in each of the outer whorls, 
coiling involute, but chamber lumen restricted 
to the equatorial region, umbilical area filled 
by massive deposits; wall calcareous, light, 
probably originally porcelaneous but strongly 
recrystallized, lateral deposits appear radially 
crystalline, light to gray in section; aperture 
basal. U. Permian (Murgabian); USSR: Siberia.

PSEUDOBAISALINA Sosnina, 1983 
Plate 328, figs. 9-11

Type species: Pseudobaisalina mirifica Sosnina, 
1983; OD.
Pseudobaisalina Sosnina. 1983 (*3040), p. 35.

Test nautiloid to globular, up to 1.4 mm in 
diameter, proloculus followed by five to six 
involutely coiled whorls, with changing axis 
of coiling, septa long, curved, formed by 
infolding of the outer wall; wall calcareous, 
thin in early whorls, thicker in later ones, 
appearing light and homogeneous in thin sec
tion. strongly recrystallized, weakly developed 
axial thickenings present laterally; aperture 
basal. U. Permian (M urgabian); USSR: 
Primorye Territory.

SEPTAGATHAMMINA J. X. Lin, 1984
Plate 830. figs. 13-16

Type species: Septagathammina hubeiensis
J. X. Lin, 1984; OD.
Septagathammina J. X. Lin. 1984 (*1855), p. 144, 329.

Test ovoid, globular proloculus followed 
by streptospirally enrolled tubular second 
chamber, nonseptate at first, but later with



incomplete septa formed by thickenings ex
tending inward from the outer wall; wall cal
careous, appearing to have a thin dark outer 
layer and thicker less dense inner layer: 
aperture at the open end of the tube. Upper 
part of L. Permian; China: Xintan, Hubei; 
Indonesia: Sumatra.

Family FISCHERINIDAE Millett, 1898
Fischerinidac Cushman. 1927 |*742U p. 40, nom. rransl.

ex subfamily Fischerininae.
Wiesnerellidae Saidnva, 1981 (*2696), p. .V). 
Fischerinellidae Mikhalevich. 198.1 |*2111), p. 1041 nom. 

imperf. as Fisherinellidae) nom. transl. ex subfamily 
FischerineJla.
Proloculus and flexostyle followed by an 

enrolled tubular portion with few chambers 
per whorl; wall calcareous, porcelaneous. M. 
Jurassic to Holocene.

Subfamily FISCHERININAE Millett, 1898
Fischerininae Milieu, 1898 (*2142), p. 611. 
Trisegmentininae Wiesner, 1920 (*3373). p. 17. 18. 
Planispinneliinae Wiesner, 1931 (*3375), p. 58,60,69.110.

Coiling planispiral, evolute, or involute; 
aperture at the open end of the tube. M. 
Jurassic to Holocene.

DOLOSELLA Danich, 1969
Plate 328, figs. 12-17

Type species: Dolnsella multifida Danich, 1969; 
OD.
Dotosella Danich, 19691*889), p. 86.

Test discoidal, globular proloculus followed 
by up to thirteen narrow planispiral whorls, 
about three or four chambers per whorl, cham
bers slightly enlarged at the base and decrease 
slightly in diameter distally, resulting in slight 
indentations of the periphery; wall calcare
ous, imperforate, white and porcelaneous; 
aperture terminal, simple, semicircular. M. 
Jurassic (U. Bajocian) to U. Jurassic (L. Kim- 
meridgian); USSR: Moldavian SSR, Dagestan; 
England.

Remarks: Dolosella dorsetensis n. sp., is 
here proposed for the specimens described as 
"Cornuspira sp.” (Gordon, 1965, *1276, p. 
838, textfigs. 4-7) from the U. Jurassic (Oxfor
dian) Nothe Clay, Corallian Beds, of the Dorset 
Coast of England. The holotype is that fig
ured by Gordon (figs. 6,7; BMNH). It differs

from D. multifida Danich in the larger size 
and fewer and thicker whorls.

F1SCHERINA TeTquem, 1878
Plate 329. figs. 1-3

Type species: Fischerina rhodiensis Terquem, 
1878; OD(M).
Fischerina Terquem. 18781*31451, p. 80 (non Fischerina 

Siuckenbcrg, 1904).
Test discoidal, globular proloculus followed 

by enrolled nonseptate tubular chamber of 
about one whorl, then by two or more whorls 
with up to eight chambers each that are sepa
rated by radial to slightly curved sutures, cham
bers partially overlapping the earlier whorl 
on both sides of the symmetrical test; wall 
calcareous, thin and imperforate, porcelaneous, 
smooth; aperture at the open end of the final 
chamber, arcuate in form, as the lateral cham
ber walls overlap the previous whorl. U. 
Pliocene to Holocene; Mediterranean.

PLANISPIR1NA Seguenza, 1880
Plate 329. figs. 4-6

Type species: Planispirina communis Seguenza, 
1880: SD Dollfus, 1888 (*966), p. 859, 862. 
Planispirina Seguenza. 1880 (*2839|, p. 310.

Test large, up to 2 mm in diameter, discoi
dal, auriculate in outline, laterally compressed, 
biumbilicate, periphery carinate, globular 
proloculus followed by a few rapidly enlarg
ing planispiral whorls, about three chambers 
per whorl in the later stage, septa oblique, 
curved backward at the periphery; wall cal
careous, imperforate, porcelaneous, thick, 
commonly obscuring the early whorls; aperture 
at the open end of the final chamber, a high 
subtriangular opening, with a height nearly 
equal to the test radius. Pliocene to Holocene; 
cosmopolitan.

PLANISPIRINELLA Wiesner, 1931 
Plate 329, figs. 13-16

Type species: Hauerina exigua Brady, 1879 
(*338), p. 267; OD.
Planispirinella Wiesner, 1931 (*3375), p. 69.

Test discoidal, flattened, globular proloculus 
followed by planispirally coiled narrow sec
ond chamber, later with about three cham
bers per whorl, septa oblique, very thin.



external sutures obscured by the thickened 
wall; wall calcareous, imperforate, porcela- 
neous. thick, as additional lamellae cover the 
central part of the test with each successive 
whorl to leave only a much restricted cham
ber lumen; aperture a high slitlike opening in 
the face of the final chamber. Holocene; 
Pacific; Australia.

SUBFISCHERINA McCulloch, 1977 
Plate 329. fig. 17

Type species: Subfischerina galapagosensis 
McCulloch, 1977; OD.
Suhfischenna McCulloch. 1977 (*1961), p. 587.

Test small, about 0.27 mm in diameter, 
discoidal, periphery rounded, small globular 
proloculus followed by long tubular undivided, 
planispirally coiled and evolute second cham
ber of over three whorls, final one or two 
whorls with two chambers per whorl; wall 
calcareous, imperforate, porcelaneous; aper
ture rounded at the open end of the final 
chamber. Holocene; Pacific: Galapagos.

TRISEGMENTINA Wiesner, 1920 
Plate 329, figs. 7-9

Type species: Trisegmentina compressa Wies
ner, 19311*3375), p. 70 (syn.: Hauerina com
pressa d’Orbigny of Sidebottom, 1904, non 
Hauerina compressa d'Orbigny, 1846 = Triseg- 
mentina sidebottomi Cushman, 1933, p. 165; 
see ICZN Art. 70 (c)); SD Wiesner, 1931.
Trisegmentina Wiesner. 1920|*3373), p. 18.

Test discoidal, compressed, globular pro- 
loculus followed by tubular planispirally en
rolled second chamber of about one volution 
in length and then with two or three rapidly 
enlarging chambers per whorl, coiling evo
lute, sutures radial, slightly curved; wall cal
careous, imperforate, porcelaneous, surface 
smooth; aperture at the end of the final cham
ber, slightly constricted by a thickened rim. 
Holocene; Mediterranean.

Remarks: Wiesner (1920) did not desig
nate a type species, but in 1931 he designated 
“Hauerina compressa Sidebottom” as the type 
species; as a deliberately misidentified type 
species, it should be known as Trisegmentina 
compressa Wiesner, 1931 (see ICZN Art. 70

(c); also discussed by Loeblich and Ihppan, 
1955, *1890, p. 16).

Subfamily FISCHERINELLINAE 
Saidova, 1981

Fischerinellinae Loeblich and Tappan, 1982 (*1917), p. 30, 
nom. corr. pro subfamily Fischerinella.

Fischerinella Saidova, 1981 (*2696), p. 29 (nom. imperf.l.
Coiling trochospiral, evolute on spiral side 

and involute on opposite side. Holocene.

FISCHERINELLA Loeblich 
and Tappan, 1962
Plate 329, figs. 10-12

Type species: Fischerina helix Heron-Alien 
and Earland, 1915 (*1472), p. 591: OD.
Fischerinella Loeblich and Ihppan, 1%2|*1906), p. 108.

Test conical, globular proloculus followed 
by spiral chamber of nearly a complete whorl, 
then with gradually enlarging trochospirally 
enrolled chambers, progressively more numer
ous per whorl, up to four or five in the final 
one, all whorls visible from the convex spiral 
side, only those of the final whorl visible from 
the flattened to concave umbilical side, sutures 
radial; wall calcareous, imperforate, porce
laneous; aperture ovate at the open end of 
the final chamber. Holocene; E. Africa: 
Kerimba Archipelago; Indonesia; Malay Pen
insula; Australia.

Subfamily ZOYAELLINAE Saidova, 1981 
Zoyaellinae Saidova, 1981 (*2696), p. 29.

Early coiling streptospiral, later planispiral, 
with numerous chambers per whorl. Holocene.

ZOYAELLA Loeblich and Tappan, 1962 
Plate 329, figs. 18-20

Type species: Cemlina trochamminoides Goes, 
18941*1257), p. 122: OD.
Zoyaella Loeblich and Tappan, 1962 (*1906), p. 109 (nom.

subst. pro Cemtina Gods, 1894).
Ceratina Gods. 1894(*1257(, p. 122 (non Cemtina Latreille. 

1802. nec Menge. 1868); type species: obj.: OD. 
Test discoidal, proloculus followed by strep- 

tospirally enrolled tubular second chamber, 
later planispiral and evolute, with up to twelve 
chambers in the final whorl; wall calcareous, 
imperforate, porcelaneous; aperture a high



arch at the open end of the final chamber. 
Holocene; N. Atlantic: Azores.

Subfamily GLOMULININAE Saidova, 1981
Glomulminae Saidova, 1981 (*2696), p. .V).

Test with proloculus followed by strepto- 
spirally enrolled tubular chamber, later cham
bers one-half coil in length. Holocene.

GLOMULINA Rhumbler, 1936
Plate 330. tigs. 14-16

Type species: Glomulina fistulescens Rhum
bler. 1936; OD.
Glomulina Rhumbler, 1936 (*2623), p. 198.

Test globular, proloculus followed by strep- 
tospirally enrolled undivided tubular second 
chamber, later chambers one-half coil in length: 
wall calcareous, imperforate, porcelaneous: 
aperture rounded, at the end of the last cham
ber. Holocene; Baltic Sea.

Remarks: Glomulina was originally de
scribed as having secondary apertures on pro
jections around the periphery, but these appear 
due to parasitism or injury.

Subfamily NODOBACULAREELLINAE 
Bogdanovich. 1981

Nodobaculariellinae Bogdanovich, in Subbotina. Vo- 
loshinova, and Azbel', 1981 (*30931, p. 62. 

Wiesnerellinae Saidova. 1981 (*2696), p. 30.
Test planispiral to trochospiral in early stage, 

chambers one-half coil in length, later may 
uncoil; aperture a slit at the open end of the 
final chamber, bordered by an everted lip. 
Pliocene to Holocene.

NODOBACULAR1ELLA Cushman 
and Hanzawa,1937 
Plate 330, figs. 1 and 2

Type species: Nodobaculariella japonica Cush
man and Hanzawa, 1937; OD.
Nodobaculariella Cushman and Hanzawa, 1937 1*823), 

P- 41-
Test somewhat elongate, flattened, broad, 

with carinate periphery, proloculus followed 
by tubular planispiral chamber, then by rap
idly widening chambers of one-half coil in 
length, rarely three chambers per whorl, coiling 
evolute to slightly overlapping in the later

whorls, final chamber uncoiled and rectilin
ear; wall calcareous, imperforate, porcela
neous, surface of the final whorl may have 
narrow longitudinal costae: aperture elongate, 
terminal on the final chamber, with a bordering 
everted lip. Pliocene to Holocene; Pacific: 
Ryukyu Islands; Atlantic: E. coast USA.

VERTEBRALINA d'Orbigny, 1826
Plate 330, figs. 17-19

Type species: Vertebmlina striata d’Orbigny, 
1826; OD(M).
Vertebmlina d'Orbigny. 18261*2303), p. 282.

Test flattened, broad, and somewhat elon
gate, early chambers slightly trochospiral and 
involute, final chamber uncoiled and rectilin
ear; wall calcareous, imperforate, porcela
neous, surface with numerous closely spaced 
longitudinal costae; aperture terminal, a nar
row elongate slit with smooth and thickened 
bordering lip, slightly turned toward the side 
with the umbilical view of the coil. Holocene; 
Atlantic; Pacific; Mediterranean.

WIESNERELLA Cushman, 1933
Plate 330, figs. 11-13

Type species: Planispirina auriculata Egger, 
18931*1048), p. 245; OD.
Wiesnerella Cushman, 19331*769), p. 33.

Test flattened, ovate in outline, periphery 
carinate, early stage planispirally enrolled to 
low trochospiral, whorls overlapping more 
on one side than the opposite; wall calcare
ous, im perforate, porcelaneous, surface 
smooth; aperture a broad opening at the end 
of the final chamber, slightly turned toward 
the more evolute side of the test, bordered by 
a broad everted lip. Holocene; Atlantic; Gulf 
of Mexico.

Family NUBECULARIIDAE Jones. 1875
Nubeculariidae Avnimelech and Reiss, in Avnimelech. 

Pam ess. and Reiss. 1954 (*98), p. 838. nora. coit. pro 
family Nubecularida.

Nubeculorida Jones, in Griffith and Henfrcy. 18751*1300), 
p. 319.

Nubecularina Lankester, 1885 1*1790), p. 846. 
Nubccularinae Delageand H6rouard. 18% (*926), p. 122.

Test free or attached, planispiral or irreg
ularly coiled, at least in the early stage, later



may be spreading or branched; wall calcare
ous, porcelaneous, may have outer aggluti
nated coating; aperture simple, rounded, slitlike 
or cribrate. M. Triassic (Anisian) to Holocene.

Subfamily NODOPHTHALMIDIINAE 
Cushman, 1940

Nodophthalmidiinae Cushman. 1940 (*787), p. 179.
Early portion planispiral, later uncoiling 

and rectilinear; wall porcelaneous, surface 
smooth to costate; aperture terminal. M. 
Triassic (Anisian) to Holocene.

GHEORGHIANINA Loeblich 
andTappan, 1986 
Plate MO, figs. 20-23

Type species: Nodophthaimidium anae Ghe- 
orghian, 1980 (*1234), p. 40; OD.
Gheorghianina Loeblich and Tappan, 1986 (*1929), p. .344.

Test elongate, narrow, proloculus followed 
by tubular second chamber that is planispirally 
enrolled for about one whorl, then uncoils 
and extends for a distance about equal the 
diameter of the coil, may have up to four 
elongate pyriform rectilinear chambers, each 
tapering toward the apertural neck; wall cal
careous, imperforate, porcelaneous, but com
monly silicifled in preservation in the Triassic 
limestones, surface smooth to ornamented 
with a few high and elongate costae; aperture 
terminal, rounded, at the end of a tapering 
neck and bordered by a phialine lip. M. Triassic 
(Anisian-Ladinian boundary) to U. Triassic 
(Camian); Romania; Bulgaria.

Remarks: Gheorghianina differs from 
Nodophthaimidium in the very elongate pyri
form chambers and simple rounded aperture 
and differs from Nodobacularia in the second 
chamber forming a complete whorl before 
uncoiling; it differs from the similar Circi- 
natiella in lacking an agglutinated covering, in 
having more elongate chambers and in the 
longitudinal surface costae of at least the 
type species.

NODOPHTHALMIDIUM Macfadyen, 1939 
Plate 331, figs. 5-12 and 15-18 

Type species: Nodobacularia compressa Rhum- 
bler, 19061*2619), p. 38; OD.

Nodophthaimidium  Macfadyen, 1939 (*19651, p. 167. 
Sarmatiella Bogdanovich, 1952(*268),p. 217: type species: 

Sarmatieila co.uata Bogdanovich. 1952: OD. 
Foraminella Bogdanovich. 1960 (*269), p. 19 (non Fora- 

minella Sowerby, 1835 nec Levinsen. 1909): type species: 
Foraminella ohxcura Bogdanovich. I960: OD.
Test elongate, narrow, a globular to ovate 

proloculus followed by narrow and elongate 
planispirally enrolled second chamber of one- 
half to one coil in length, then with a few 
uncoiled and rectilinear pyriform to flasklike 
or elongate tubular chambers; wall calcare
ous, imperforate, porcelaneous, thick; aperture 
terminal and may be somewhat produced, 
ovate to slitlike, or infolding of the apertural 
rim in the later stage may produce a triradiate 
to cruciform opening. Paleogene to Holocene; 
Adriatic; Mediterranean; USSR: Caucasus, 
Kuban.

Remarks: Although Foraminella was de
scribed as having numerous openings on 
mamillate projections from the rectilinear 
chambers, these appear to be parasitic bor
ings, as was noted previously (Loeblich and 
Tappan. 1964. *1910, p. C456).

STELLARTICULINA Papp 
and Schmid, 1978 
Plate 331, figs. 19-23

Tvpe species: Lingulina mutabilis d'Orbigny, 
1846 (*2309), p. 61; OD.
Slellarticulina Papp and Schmid, 1978 (*2337), p. 56.

Test elongate, narrow, globular proloculus 
followed by a comuspirine second chamber 
of one planispiral whorl, and then by four to 
six elongate to pyriform uncoiled, rectilinear 
chambers; wall calcareous, opaque, porcela
neous, surface may be ornamented with two 
to fourteen prominent longitudinal costae; 
aperture terminal, rounded, bordered by a lip 
and with teeth that project into the opening. 
Miocene (Tortonian): Austria; Poland; Czecho
slovakia; Romania.

Subfamily NODOBACULAR1 INAE 
Cushman, 1927

Nodobaculariinae Cushman. 1927 1*742), p. 36. 
Nubeculininae El-Nakhal, 1985 (*I106A), p. 109.

Early portion planispiral. later uncoiling 
and rectilinear; porcelaenous wall with outer
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agglutinated coating; aperture terminal. L. 
Jurassic (Liassic) to Holocene.

CIRCINATIELLA Loeblich 
and T appan,1986 

Plate 330, figs. 3-10
Type species: Lagenammina pyriformis Tap- 
pan. 1940 (*3120), p. 94: OD.
Circinatiella Loeblich and Tappan. 1986 (*1929), p. 344.

Test elongate, globular proloculus followed 
by second chamber that spirals around it and 
then turns outward in an elongate neck, later 
chambers pyriform and rectilinear, separated 
by elongate stolonlike necks; wall calcare
ous, imperforate, porcelaneous, with aggluti
nated external layer on the chambers, but not 
extending over the necks; aperture terminal, 
rounded. Cretaceous (Albian to Cenomanian); 
USA: Texas, Oklahoma.

Remarks: The species was originally de
scribed from isolated chambers as a species 
of Lagenammina. On the basis of specimens 
with the early coil, the species later was trans
ferred to Nodophthalmidium (Loeblich and 
Tappan, 1946, *1879, p. 249), and then sug
gested possibly to be conspecific with Nubec- 
ularia nodulosa Chapman (Loeblich and 
Tappan, 1964, *1910, p. C455) and transferred 
to Nodobacularia. As no specimens of Chap
man's species have been found with the early 
coil of the present genus, they are no longer 
regarded as congeneric.

NODOBACULARIA Rhumbler, 1895
Plate 331, tigs. 1-4

Type species: Nubecularia tibia Jones and 
Parker, 1860 (*1619), p. 455: OD(M).
Nodobacularia Rhumbler. 1895 (*26161, p. 87. 
IPseudonubeculina Bartenstein and Brand, 19491*153|, 

p. 670: type species: Nubecularia nodulosa Chapman, 
18911*521), p. 573: OD.
Test elongate, globular proloculus followed 

by planispiral coil of two narrow elongate 
chambers, later uncoiled and rectilinear, with 
a few elongate pyriform chambers that taper 
to the neck; wall calcareous, imperforate, 
porcelaneous, incorporating rare agglutinated 
particles; aperture terminal, rounded, at the 
end of the narrow elongate neck. L. Jurassic

(Lias) to L. Cretaceous (Gault); England; 
Germany.

Remarks: Pseudonubeculina tentatively is 
included herein, as neither the original descrip
tions of the type species nor the genus indi
cated the nature of the early stage, all speci
mens obtained having been broken at the 
base. Topotypes of Chapman's species that 
we have examined also show a broken neck at 
the base of the earliest preserved chamber.

NUBECULINA Cushman, 1924 
Plate 331. figs. 13 and 14

Type species: Sagrina divaricate Brady, 1879 
(*338), p. 276; OD.
Nubeculina Cushman. 1924 (*725|, p. 52.

Test elongate, narrow, proloculus followed 
by enrolled second chamber, and then by a 
rectilinear to slightly irregular series of cham
bers separated by stolonlike necks; wall cal
careous. imperforate, porcelaneous, milky 
white, and may incorporate some agglutinated 
particles at the exterior; aperture terminal on 
a tubular neck, with phialine lip that has a 
few teeth projecting inward from the rim. 
Holocene; Pacific.

Subfamily MEANDROLOCULININAE 
Bogdanovich, 1981

Meandroloculininae Bogdanovich, in Subbotina, Volosh- 
inova. and Azbel'. 1981 (*3083), p. 62.
Proloculus followed by cornuspirine sec

ond chamber, later chambers elongate and 
added in a zigzag pattern, with final cham
bers tending to become rectilinear. Miocene.

MEANDROLOCULINA Bogdanovich, 1935
Plate 331. figs. 24-27

Type species: Meandroloculina bogatschovi 
Bogdanovich, 1935; OD.
Meandroloculina Bogdanovich. 1935 (*266), p. 695.

Test elongate, flattened, proloculus followed 
by planispirally enrolled early chambers, later 
chambers uncoiled, and grow alternately from 
side to side in a zigzag manner, may finally 
become rectilinear, chambers elongate, sub- 
pyriform, widest at the base and tapering 
toward the aperture; wall calcareous, imper
forate, porcelaneous, thick, chamber arrange



ment and sutures scarcely discemable at the 
surface; aperture terminal, rounded, bordered 
by an everted lip. Miocene (L. Sarmatian); 
USSR: Trans-Caucasus.

Subfamily NUBECULINELLINAE 
Avnimelech and Reiss, 1954 

Nubeculinellinae Avnimelech and Reiss, in Avnimelech. 
Pamess and Reiss. 1954 (*981, p. 838.
Test attached, early stage coiled, later 

uncoiled or may be irregular; wall porcela- 
neous. U. Jurassic (Oxfordian) to Holocene.

Remarks: The family group name based 
on Nubeculinella is valid, although the type 
genus has been shown to be a junior isotypic 
synonym of Vinelloidea.

CALCITUBA von Roboz. 1884
Plate 332. figs. 4-7

Type species: Calcituba polymorpha von 
Roboz, 1884; OD.
Calcituba von Roboz, 1884 (*2637), p. 420.

Test attached, commonly to algae, consisting 
of somewhat irregular and elongate cham
bers in a uniserial or branching series, tapering 
toward the aperture; wall calcareous, porce- 
laneous: aperture terminal, rounded, may be 
present on more than one chamber. Holocene; 
Adriatic Sea; Gulf of Mexico.

CORNUSPIRAMIA Cushman, 1928
Plate 332. figs. 8-13

Tvpe species: Nubecularia antillarum Cush
man. 1922(*721), p. 58; OD.
Comuspimmia Cushman. 1928 (*748), p. 4. 
Rhizonubecula 1. Le Calvez. 1935 (*1796). p. 96; type 

species: Rhizonubecula adherens J. Le Calvez. 1935: OD.
Test attached, a globular to ovate ptoloculus 

followed by spirally wound tubular second 
chamber of one volution or more and by 
irregularly uncoiled to branching, somewhat 
elongate, cylindrical to pyriform later cham
bers, attached side flattened,free surface con
vex. with a somewhat spreading marginal keel 
attached to the substrate beyond the cham
ber lumen; wall calcareous, imperforate, 
porcelaneous; aperture terminal, against the 
attachment. Holocene: Gulf of Mexico: Ca
ribbean; Mediterranean.

HECHT1NA Bartenstein and Brand, 1949
Plate 334, figs. 3-5

Type species: Hechtina praeantiqua Barten
stein and Brand, 1949; OD.
Hechtina Bartenstein and Brand, 1949 (*153), p. 669.

Test free or attached to other foraminifers, 
up to about 0.9 mm in diameter, subglobular 
to somewhat flattened, proloculus followed 
by irregularly enrolled early stage, later cham
bers more regularly and streptospirally coiled, 
and finally planispiral, about three to six cham
bers per whorl, attached specimens lending 
to uncoil in the later stage; wall calcareous, 
imperforate, porcelaneous; aperture areal, cir
cular to elliptical in the face of the final cham
ber and approximately in the plane of coiling. 
L. C retaceous (Valanginian to Aptian); 
Germany; England; Romania.

NUBECULINITA Seiglie, 1964 
Plate 333. figs. 1-5

Type species: Nubeculinita inhaerens Seiglie, 
1964: OD.
Nubeculinita Seiglie, 1964 (*2843), p. 503.

Test attached, elongate, tiny, up to 0.3 mm 
in length, ovoid proloculus followed by two to 
three whorls of elongate ovate chambers of a 
half coil in length, later uncoiling and with 
two to four elongate, rectilinear, and uniserial 
chambers; wall calcareous, imperforate, milky 
white; aperture consists of one or more ter
minal openings. H olocene; C aribbean: 
Venezuela.

NUBECULOPSIS Collins, 1958 
Plate 332. figs. 16-18

Type species: Nubeculopsis queeuslandica Col
lins. 1958; OD.
Nubeculopsis Collins. 1958 (*646), p. 375.

Test attached, globular pioloculus followed 
by enrolled arcuate to reniform chambers, 
two to four per whorl, later chambers tending 
to uncoil; wall porcelaneous, surface rough; 
aperture a terminal arch in the early stage, 
later a broad opening bordered by a lip, occu
pying the full width of the chambers, the 
original figures appearing to show teeth pro



jecting into the opening. Holocene; Coral 
Sea: Great Barrier Reef.

SINZOWELLA Cushman, 1933
Plate 334, Tigs. I and 2

Type species: Nubecularia novorossica var. 
deformis Karrer and Sinzow, 1877 (*1655), 
p. 283; OD.
Sinzowella Cushman. 1933 (*769), p. 33.

Test attached, elongate, up to 10 mm in 
length, globular proloculus followed by enrolled 
comuspirine early stage, later with irregular 
to globular chambers in an irregular mass or 
strongly overlapping earlier chambers; wall 
calcareous, imperforate, porcelaneous. thick; 
aperture rounded to elongate and ovate, 
bordered by a thickened lip, commonly more 
than one per chamber, and apertures remaining 
open on many chambers in the adult stage. 
Miocene (Sarmatian); USSR; Moldavian SSR, 
Bessarabia.

VINELLOIDEA Canu. 1913 
Plate 333. figs. 9-12

Type species: Vinelloidea crussolensis Canu, 
1913; OD(M).
Vinelloidea Canu. 1913(*480), p. 276.
Nubeculinella Cushman. 1930 (*757 K p. 133; type species: 

Nubeculinella bigoti Cushman, 1930 =  Vinelloidea 
crussolensis Canu, 1913: OD.
Test attached, globular proloculus followed 

by enrolled tubular second chamber of one- 
half to one and a half whorls, later chambers 
ovate to irregular in outline, uniserial, but 
winding over the surface of the attachment; 
wall calcareous, imperforate, milky white, and 
porcelaneous; aperture a semicircular open
ing against the substrate. U. Jurassic (Oxfor
dian); France.

Remarks: Voight (1973, *3306, p. 665) 
showed that Vinelloidea Canu is a senior syn
onym of Nubeculinella. Described originally 
as a cheilostome bryozoan colony attached 
to a belemnite fragment, the entire specimen 
was regarded as the “holotype." Since instead 
it consists of a number of overlapping indi
viduals of a multilocular foraminifer, we here 
designate as lectotype the specimen with early

coil followed by uncoiled chambers, shown at 
the center left of Canu's pi. 2, fig. 3 and 
reillustrated at the center right of Voight’s pi. 
1 , fig- 2 .

WEBBINA d’Orbigny, 1839
Plate 332. figs. 14 and 15

Type species: Webbina rugosa d’Orbigny, 1839 
(*2305), p. 126; SD(SM).
Webbina d'Orbigny. 1839 (*2304), p. 26.
Webbum Rhumbler, 1913 (*2621), p. 444; type species;

obj.; SD Loeblich and Tappan, 1964 (*1910), p. C448. 
Arwebbum Rhumbler. I913(*2621). p. 445 (err. emend.).

Test attached, elongate ovate proloculus 
followed by a few ovate and inflated cham
bers, attached surface flattened, upper sur
face convex, a fimbriate peripheral keel against 
the attachment; wall calcareous, thin, milky 
white, imperforate, surface smooth or with 
faint transverse growth wrinkles; aperture ter
minal, with bordering lip. Holocene; Atlantic; 
Pacific; Timor Sea.

Subfamily NUBECULARIINAE Jones. 1875 
Nubeculariinae Chapman, 1901 (*533), p. 169. nom. coit.

pro subfamily Nubecularinae.
Nubecularinae Brady, 1884 (*344), p. 61, nom. imperf.: 

nom. transl. ex family Nubecularida.
Test attached, early stage coiled, later may 

be irregular; wall porcelaneous with aggluti
nated outer coating. Jurassic to Holocene.

GYMNESINA Colom. 1959
Plale 333. figs. 6-8

Type species: Gymnesina glomerosa Colom. 
1959; OD.
Gymnesina Colom, 1959 (*650), p. 16.

Test elongate, large, up to 5 mm in length, 
attached to large mineral grains, globular 
proloculus followed by four to five ovoid cham
bers in a planispiral whorl about 0.8 mm in 
diameter, flattened early stage having only a 
thin membranous layer against the attach
ment, later uncoiled, with pyriform cham
bers in an irregular series, or may branch at 
the ends, free surface convex or more com
monly the thin delicate wall is laigely obscured 
by the very coarse particles to which it at
taches; wall calcareous, white, porcelaneous;



aperture terminal, rounded, branching speci
mens commonly with two apertures, or rarely 
three. Holocene; S. Spain; Alboran Sea: N. 
Morocco: Balearic Islands.

NUBECULARIA Defranee, 1825 
Plate 332, figs. 1-3

Tvpe species: Nuhecularia lucifuga Defrance, 
1825; OD(M).
Nuhecularia Defrance, 1825 I*9221, p. 210.

Test attached, proloculus followed by cor- 
nuspirine coil in early stage, later whorls with 
few chambers and may tend to uncoil, depend
ing on the nature of the substrate, final stage 
may grow free of the attachment; wall calcar
eous, imperforate, and commonly incorpo
rates a small amount of foreign material; 
aperture an elongate slit against the attach
ment, becoming rounded with toothlike infold
ings of the rim when the final chamber grows 
free. Jurassic to Holocene; cosmopolitan.

Subfamily SP1R1AMPHORELLINAE 
Senowbari-Daryan and Zaninetti, 1986

Spiriamphordlinae Senowbari-Daryan anti Zaninetti. 1986 
1*2871), p. 81.
Test free, early stage as in Ophthalmidium. 

later partly uncoiled; wall thick, originally 
porcelaneous, preserved as micritic calcite, 
no perforations; aperture terminal. U. Triassic 
(Camian),

SPIR1AMPHORELLA Borza 
and Samuel, 1977 

Plate 386, figs. 9-14
Type species: Spiriamphorella carpathica 
Borza and Samuel, 1977; OD.
Spiriamphorelia Borza and Samuel, 1977 (*309), p. 110. 
Amphorella Borza and Samuel, 1977 (*309), p. 100 (non 

Amphorella Lowe. 1852 nec Daday, 1887. ncc Leger, 
1892l; type species: Amphorella bicameruta Borza 
and Samuel, 1977; OD.
Test elongate, small, about 0.3 mm to 0.4 

mm in length, rounded proloculus followed 
by tubular planispirally enrolled and evolute 
chamber and finally with a broad uncoiled 
chamber; wall calcareous, originally porce
laneous. preserved as micritic calcite; aperture

terminal, rounded, bordered by a funnel-like 
collar. U. Triassic (Carnian): Czechoslovakia: 
Bulgaria.

Subfamily COSTIFERINAE
Senowbari-Daryan and Zaninetti, 1986 

Cosliferinae Senowbari-Daryan anil Zaninetti. 1986 
1*2871), p. 81.
Test free, uncoiled, somewhat irregular, 

chambers as in Nubecularia: wall calcareous, 
thick, with longitudinal costae; aperture ter
minal, simple. U. Triassic (Norian).

COSTIFERA Senowbari-Daryan, 1983
Plate 387. figs. 1-5

Type species: Costifera cylindria Senowbari- 
Daryan, 1983; OD.
Costifera Senowbari-Daryan, 1983 1*2868), p. 208.

Test of numerous flasklike chambers in an 
arcuate series or with successive chambers 
added at a 90° angle from that preceding, 
narrow tubular chamber lumen surrounded 
by a much broader cylindrical chamber, the 
tubular portion being continuous from one 
flasklike chamber to the next; wall calcare
ous, porcelaneous, micritic, surface orna
mented with longitudinal ribs that are separated 
from the chamber lumen by the wall; aperture 
rounded, surrounded by the flaring rim of the 
flasklike chamber. U. Triassic (Norian): Italy: 
Sicily.

SICULOCOSTA Senowbari-Daryan 
and Zaninetti, 1986

Plate 832. figs. 1-9
Type species: C ostifera ba ttagliensis  
Senowbari-Daryan, 1983 (*2868), p. 211. 
Siculocosta Senowbari-Daryan and Zaninetti. 1986 (*2871),

p. 82.
Siculocosta Senowbari-Daryan. Ciarapica. Cirilli. and 

Zaninetti, 1985 1*2870), p. 302. 304 (name not avail
able, ICZN Art. 13 (a)lil. no description).
Test with somewhat pyriform chambers in 

an arcuate series, similar to Costifera in appear
ance but chambers with hollow longitudinal 
ribs formed by outfoldings of the chamber 
wall; wall calcareous, surface with longitudi



nal costae; aperture term inal, rounded, 
bordered by a thickened phialine lip. 1). THassic 
(Norian); Italy: Sicily.

Family OPHTHALMIDI1DAE 
Wiesner, 1920

Ophthalraidiidac Cushman. 1928 1*7471, p. 159. nom.
eorr. pa> tamily Oplhalmidtidae.

Opthalmidiidae Cushman. 1927 (*742), p.36 I nom. imperf.i, 
nom. Iransl. ex subfamily Ophlhalmidiinae. 

Ophthahnidiinac Wiesner, 19201*3373), p. 17 Isubfamily).
Test free, proloculus and undivided coiled 

second chamber or flexostyle followed by 
chambers that commonly are one-half coil in 
length. M. THassic (Anisian) to Holocene.

CORNULOCULINA Burbach, 1886
Plaie 334, figs. 13-18

Type species: Hauerina inconstans Brady. 1879 
(*338), p. 268: SD Loeblich and Tappan, 1964 
(*1910), p. C448.
Cornuloculina Burbach. 1886 (*451), p. 497. 
Hauerinella Schubert, 19211*2823), p. 162: type species: 

obj.; ODlM).
Test discoidal, flattened, globular proloculus 

followed by comuspirine tubular second cham
ber of up to three whorls, chamber lacking a 
floor so that the outer wall rests on the previ
ous whorl rather than forming a complete 
tube, then with loosely coiled chambers a 
half coil or slightly less in length, resulting in 
two and a half to three chambers per whorl, 
peripheral margin carinate so that new cham
bers are added against the keel and a thin 
solid plate separates the chamber lumen of 
successive whorls; wall calcareous, porcela- 
neous; aperture a slitlike opening at the end of 
the final chamber. Holocene; Atlantic and 
Pacific.

Remarks: Azbel’ (1971, *103, p. 53) incor
rectly indicated Ophthaimidium orbiculare 
Burbach, 1886, as the type species for Cor- 
nuloculina. No type was originally designated 
for the genus by Burbach, and the original 
description included discussion of Brady's spe
cies as well as others; thus Loeblich and 
Tappan's designation of Hauerina inconstans 
Brady as type of the genus must stand.

Ophthaimidium orbiculare is the type spe
cies of Praeophthalmidium Knauff, 1966.

EDENTOSTOlVflNA Collins. 1958
Plate 334. figs. 6-9

Type species: Miliolina cultrata Brady, 1881 
(*339), p. 45; OD.
Edentostomina Collins, 1958 (*646), p. 370.

Test compressed, ovate in outline, rapidly 
enlarging elongate and narrow chambers of 
one-half coil in length, planispirally enrolled, 
all chambers visible from both sides of the 
test; wall calcareous, porcelaneous, surface 
smooth, striate or pitted, periphery may be 
carinate; aperture terminal, simple, rounded 
to oval, with an everted lip and may be pro
duced on a short neck. Holocene; lndo-Pacific.

EOOPHTHALMIDIUM Langer, 1968
Plate 335. figs. 1-4

Type species: Praeophthalmidium (Eoophthal- 
midium) tricki Langer, 1968; OD.
Praeophthalmidium tEoophthalmidiumI Langer, 1968 

1*1789), p. 591.
Eoophthalmidium Zaninetti and BrOnnimann, 1969 

1*3434), p. 718 (nom. transl.).
Test lenticular, globular proloculus followed 

by comuspirine tubular undivided second 
chamber forming about one whorl, then with 
gradually shortened chambers of one to one- 
half whorls in length, coiling involute; wall 
thick, that of later whorls completely over
lapping the early ones to produce a thick 
umbonal region, chamber lumen restricted 
to the peripheral area of the test, composi
tion of the fossil test is siliceous, probably due 
to replacement of an originally porcelaneous 
calcareous wall; aperture terminal, rounded, 
with thickened rim, projecting somewhat above 
the periphery as a result of the strongly 
thickened chamber floor that distally restricts 
the chamber diameter. M. THassic (Anisian); 
Turkey.

Remarks: Although regarded originally as 
a subgenus of Praeophthalmidium and later 
considered by some as a Synonym of Ophthai
midium, Eoophthalmidium differs from the 
evolutely coiled typical representatives of those



genera in the involute coiling and thickened 
umbonal region.

GSOLLBERGELLA Zaninetti, 1979
Plate 335. figs. 11-16

Type species: Agathamminoides gsollbergensis 
Zaninetti. 1969, *3424, p. 699 - Agathammina 
spiroloculiformis Oraveczne Scheffer, 1968 
1*2302), p. 91;OD.
Gsollbergella Zaninetti, 1979 (*3427), p. 73 (nom. nov.

pro Agathamminoides Zaninetti. 1969). 
Agathamminoides Zaninetti. 1969 1*3424). p. 698 (non 

Agathamminoides Vangerow, 1964); type species; obj.: 
OD.
Test fusiform, globular proloculus followed 

by comuspirine undivided second chamber 
of one whorl and then by chambers one-half 
coil in length in a quinqueloculine arrange
ment, individual chambers separated only by 
slight thickenings of the wall rather than by 
distinct septa; wall calcareous, imperforate, 
porcelaneous; aperture simple, terminal. U. 
Triassic (Camian): Austria; Hungary: Italy.

HYDRANIA Senowbari-Daryan, 1983
Plate 387, figs. 6-10

Type species: Hydrania dulloi Senowbari- 
Daryan, 1983; OD.
Hydrania Senowbari-Daryan, 1983 (*2868), p. 206.

Test quadrangular in outline, ovate in sec
tion, planispirally enrolled and evolute or par
tially involute, successive chambers added in 
planes approximately 90° apart, chambers 
tubular, circular in section at the extremities, 
flattened to oval centrally where they are 
appressed to the earlier whorls; aperture ter
minal, circular, surrounded by a broadly flared 
collar. U. Triassic (Camian); Greece; Yugo
slavia; Austria.

KARABURUN1A Langer, 1968 
Plate 335. figs. 5-7

Type species: Karaburunia rendeli Langer. 
1968; OD.
Karaburunia Langer. 19681*1789), p. 591.

Test small, up to 0.55 mm in length, ovate 
to flasklike in outline, proloculus followed by 
two chambers per whorl, earliest whorl plani- 
spiral, later whorls slightly less than 180° apart

but varying so that successive chambers have 
a distinctly sigmoidal alignment as seen in 
section, final pair of chambers approximately 
180° apart, chamber lumen ovate but cham
ber wall extending laterally halfway around 
the test so that the wall is much thickened 
perpendicular to the plane of coiling; wall 
thick, imperforate, probably originally por
celaneous: aperture simple, rounded, termi
nal, produced on an elongate neck, bordered 
by an everted lip. M. Triassic (U. Anisian): 
Turkey.

Remarks: Although the early whorl is indi
cated to be planispiral, the sectioned speci
mens do not show whether the first whorl 
consists of a single undivided chamber as in 
most ophthalmidiids or if all whorls have two 
chambers.

OPHTHALM1DIUM Kiibler 
and Zwingli, 1870 

Plaie 334. fig. 12
Type species: Oculina liasica Kiibler and 
Zwingli, 1866 (*1749), p. 11; OD. 
Ophthalmidium Kiibler and Zwingli. 18701*1750), p. 46 

(nom. subst. pro Oculina Kiibler and Zwingli, 1866). 
Oculina Kiibler and Zwingli. 1866 (*1749), p. II (non 

Oculina Lamarck, 1816); type species: obj.; OD.
Test rounded to oval in outline, flattened, 

globular proloculus followed by narrow tubu
lar flexostyle of up to one-half whorl in length, 
later chambers broader at the base and tapering 
toward the aperture, from one-half to one 
coil in length, coiling planispiral or slighLly 
deviating from this, chambers with distinct 
floors and lateral extensions that in involute 
tests partially or completely overlap earlier 
whorls, and in evolute tests form platelike 
connections between successive whorls; wall 
calcareous, porcelaneous, of varied thickness; 
simple round aperture produced at the end of 
a neck, may have a phialine lip but lacks a 
tooth. U. Triassic (Camian) to U. Jurassic 
(Kimmeridgian); cosmopolitan.

OPHTHALMIJNA Rhumbler, 1936 
Plate 336, figs. 1-4

Type species: Ophthalmina kiiianensis Rhum
bler, 1936; OD.



Ophlhatmina Rhumbler, 19361*26231. p. 217.
Test discoidal. sides flattened, periphery 

rounded, globular proloculus followed by 
closely appressed nonseptate cornuspirine 
planispiral coil and then by two rapidly enlarg
ing chambers per whorl; wall calcareous, imper
forate, porcelaneous; aperture simple, at the 
open end of the final chamber. Holocene; N. 
Germany.

PARAOPHTHALMIDIUM Samuel 
and Borza, 1981

Plate 389, figs. 9 and 10
Type species: Paruophthalmidium carpathicum 
Samuel and Borza, 1981; OD. 
Paraophthalmidium Samuel and Borza. 1981 (*27251,

p. 68.
Test elongate ovate or amphora shaped, 

up to 0.4 mm in length, early stage planispirally 
enrolled or with slight oscillation of the plane 
of coiling, involute to evolute, chambers a 
half-coil in length, in up to five whorls; wall 
calcareous, porcelaneous; aperture terminal, 
circular, may be produced on a neck and has 
a wide bordering lip. U. Triassic (Carnian); 
Czechoslovakia.

PRAEOPHTHALMIDIUM Knauff, 1966 
Plate 335, figs. 8-10

Type species: Ophthalmidium orbiculare Bur- 
bach, 1886 (*451), p. 499; OD.
Praeophthalmidium Knauff, 19661*1709}, p. 100.

Test flattened, circular to ovoid in outline, 
globular proloculus followed by planispirally 
enrolled second chamber of one to four volu
tions in length, later chambers each extend 
for an entire volution or slightly more, some
what widened at the base and tapering toward 
the aperture, chambers slightly extended away 
from the coil distally so that the test becomes 
somewhat elongate and the outline teardrop- 
like, chamber lumen of successive chambers 
separated by thin platelike shell material; wall 
calcareous, imperforate, porcelaneous: aper
ture at the open end of the tube. L. Jurassic 
(Hettangian to Pliensbachian); Germany.

Remarks: Variously regarded as a syno
nym of Cornuloculina or Ophthalmidium. 
Praeophthalmidium differs in having adult

chambers of a full whorl in length, whereas 
Cornuloculina and Ophthalmidium have two 
to four chambers per whorl.

SPIROPHTHALMIDIUM Cushman, 1927
Plate 334. rigs. 10 and 11

Tvpe species: Spiroloculina acutimargo Brady, 
1884 (*344), p. 154; OD.
Spiropthalmidium Cushman, 1927 (*742), p. 37,39 (nom. 

imperf.l.
Spirophlhalmidium Paalzow. 1932 1*2323), p. 99 Idodi. 

co it.).
Test free, flattened, ovate to fusiform, periph

ery carinate, globular proloculus followed by 
undivided cornuspirine enrolled second cham
ber, and then by two chambers per whorl, 
planispiral, the chamber lumen narrow, that 
of successive chambers separated by plate
like shell material like that of the peripheral 
keel; wall calcareous, imperforate, porce
laneous; aperture rounded to ovate, at the 
open end of the final chamber. Holocene; 
cosmopolitan.

Family D1SCOSPIRINIDAE Wiesner, 1931
Discospirinidac Said ova. 1981 (*2696), p. 34, nom. uansl.

ex subfamily Dispospiriniinae.
Knunbacbininae Wiesner, 1920 (*3373), p. 17 (see 1CZN 

An. 40 (b): based on junior synonym, replaced before 
19611.

Discospiriniinae Wiesner. 1931 (*3375), p. 60, 73 (sub
family: nom. imperf.)

Uiscospirininoe Loeblich and Tfippan, 1961 (*1902), p. 291 
(subfamily; nora. corr).
Test discoid, proloculus followed by comu- 

spirine coil of several volutions, later chambers 
one-half coil in length and finally annular, 
may be subdivided into chamberlets by incom
plete vertical partitions arising from the floor 
of the chamber; aperture a row of pores at 
the margin of the final chamber. M. Miocene 
to Holocene.

DISCOSPIRINA Munier-Chalmas, 1902 
Plate 336. figs. 5-7

Type species: Orbitolites tenuissimus Carpen
ter, 1870 (*489), p. 8 = Pavonina italica Costa, 
1856 (*686), p. 178; OD.
Discospirina Munier-Chalmas, 19021*2211), p. 353. 
Cyclophthalmidium Lister, in Lankester, 1903 (*1791), 

p. 108: type species; obj.; OD.
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KmmbachinaVf itsnei. 1920 (*3373), p. 14: type species: 
obj.; OD(M).
Test discoid, flattened, nucleoconch slightly 

elevated above the general test surface and 
consists of a globular proloculus and plani- 
spirally enrolled narrow tubular undivided 
second chamber of one and a half whorls, 
later chambers gradually shortened to about 
one whorl, early whorls separated by a flat 
calcareous plate as in Ophthalmidium. later 
chambers abruptly higher, flaring and closely 
appressed to form a flabelliform stage, earlier 
flaring chambers subdivided by three or four 
vertical partitions but increase in number in 
later chambers, peneropliform stage followed 
by more enveloping and finally annular cham
bers with many partitions arising from the 
chamber floor but not reaching the chamber 
roof, leaving a continuous connection just 
beneath the outer wall, chamberlets connected 
with those of the previous and following annu
lar chambers and to the exterior by small slit
like openings, sutures flush to slightly limbate; 
wall calcareous, imperforate, porcelaneous: 
aperture a single row of slitlike openings around 
the periphery, alternating in position with the 
inner partitions, those of earlier chambers 
remaining as intercameral foramina. M. Mio
cene to Holocene; Mediterranean; Atlantic.

Superfamily MILIOLACEA 
Ehrenberg, 1839

Miliolacea Loeblich and Tappan, 1961 (*1902), p. 289, 
nom. corr. pro superfamily Miliolidea.

Miliolidea Glaessner, 1945 1*12501, p. 116, nom. transl. 
ex family Miliolina.

Milioticae Easton, I960 (*1044), p. 65,76.
Milioloidea Souaya, 1965 (*3043), p. 307.

Test coiled, commonly with two, less fre
quently three or more, chambers per whorl 
arranged in varying planes about the longitu
dinal axis, later may become involute or may 
uncoil, advanced forms may have secondary 
partitions within the chambers. U. Triassic 
(Norian) to Holocene.

Family MILIOLECHINIDAE Zaninetti, 
Ciarapica, Cirilli, and Cadet. 1985

Miliolechinidae Zaninetti. Ciarapica, Cirilli, and Cadet. 
19( S (*3437), p. 331.

Early stage quinqueloculine, later cham
bers hemispherical as seen in section, each 
bearing one or more large hollow spines; wall 
calcareous, porcelaneous, imperforate: aper
ture unknown. U. Triassic (Norian).

M1LIOLECHINA Zaninetti, Ciarapica, 
Cirilli, and Cadet, 1985 

Plate 831. figs. 1-3
Type species: Miliolechina stellata Zaninetti 
el al., 1985; OD.
Miliolechina Zaninetti. Ciarapica, Cirilli. and Cadet. 

1985(*3437), p. 331.
Test small, appearing roughly spherical in 

form, with numerous coarse spinelike projec
tions, early stage quinqueloculine, later cham
bers irregularly added, but apparently milioline 
in arrangement, chamber lumen hemispheri
cal in section, each chamber bearing elon
gate hollow tubulospines that open into the 
chamber cavity; wall calcareous, porcelaneous, 
imperforate; aperture not observed. U. Triassic 
(Norian); Yugoslavia: Bosnia.

Family SPIROLOCUL1NIDAE 
Wiesner, 1920

Spiroloculinidae Loeblich and Tappan, 1982 (*1917), 
p. 30 (nom. transl. I.

Spiroloculininae Wiesner. 1920 (*33731, p. 17, 18 (sub
family).

Cribrolinoidinae Haynes, 1981 (*1437), p. 158 (subfamily). 
Palaeomiliolinidae Haynes, 1981 (*1437|, p. 167.

Proloculus followed by reduced comuspirine 
flexostyle of approximately a whorl or slightly 
less in length, at least in the microspheric 
generation, followed by two chambers per 
whorl; simple wall may be smooth, striate, or 
costate; aperture terminal, rounded to elon
gate, open or with simple to bifid tooth. M. 
Jurassic (Bajocian) to Holocene.

ADELOSINA d’Orbigny, 1826
Plate 337. figs. 1-19

Type species: Adelosina laevigata d'Orbigny, 
1826; SD Cushman, 19171*708), p. 73. 
Adelosina d’Orbigny, 18261*2303), p. 303.
Serpula iRetoriaI Walker and Boys. 1784 (*3336), p. 3 

(nom. reject., 1CZN Op. 558).
Pollontesde Montfort. 18081*2176), p. 247 (nom. reject., 

1CZN Op. 692. China. 1964 (*587), p. 26): type species: 
Poltonles vesicularis de Montfort. 1808.



Uniloculina d'Orbigny, 1839 (*2304), p. 161: type species: 
Uniloculina indica d'Orbigny. 1839: ODiMi. 

Pmequinqueloculina Lak, 1982 (*1770), p. 14; type species: 
Pmequinqueloculina konifhensis Lak, 1982: OD.
Test of the microspheric generation quin- 

queloculine in the early stage, megalospheric 
test with proloculus followed by planispirally 
enrolled and involute second chamber with 
distal end produced in a neck, third chamber 
with a 90° change in plane of coiling, later 
chambers quinqueloculine in both genera
tions, with planes of coiling 130° to 160° 
apart, three to four chambers visible at the 
exterior of the adult, chambers complete with 
floor and not merely lying against the previ
ous chambers; wall calcareous, imperforate, 
porcelaneous, surface smooth, striate or cos
tate; aperture terminal, rounded, produced 
on a neck, with a simple or bifid tooth. Miocene 
to Holocene; cosmopolitan.

CRIBROLINOIDES Cushman 
and LeRoy, 1939 
Plate 338. figs. M l

Type species: Quinqueloculina disparilis 
d’Orbigny van curia Cushman. 1917 1*708), 
p. 49; OD.
Cribrolinoides Cushman and LeRoy, 1939 (*829), p. 15.

Test with microspheric test quinqueloculine 
in the early stage, megalospheric generation 
with large globular proloculus followed by 
planispirally enrolled and involute second 
chamber, forming a complete whorl as in 
Adelosina. but adult quinqueloculine in both 
generations; wall calcareous, imperforate, 
porcelaneous, surface may be ornamented 
with longitudinal costae; aperture terminal, 
with simple tooth in the juvenile stage, later 
bifid, and bifid lips later fusing to form a ring 
that may attach in numerous places around 
the periphery and form a complex cribrate 
opening. Pliocene to Holocene; Indo-Pacific 
region.

CR1BROSP1ROLOCULINA
McCulloch, 1977 

Plate 338, figs. 15 and 16
Type species: Cribrospiroloculina samoaensis 
McCulloch. 1977; OD.
Cribrospiroloculina McCulloch. 19771*1961), p. 549.

Test ovate in outline, sides flattened to 
concave, periphery bluntly rounded, cham
bers one-half coil in length. widest at the base 
that curves to occupy much of the aboral 
end, tapering toward the aperture and pro
duced as a short tubular neck; wall calcare
ous, imperforate, surface granular in appear
ance; aperture terminal on the short neck, 
multiple, with a trematophorelike plate in the 
opening. Holocene; Pacific; off Samoa.

FLINTIA Schubert. 1911
Plate 338. figs. 12-14

Type species: Spirvloculina robusta Brady, 1884 
1*344), p. 150; OD(M).
Flintia Schubert. 1911 (*2819), p. 124.

Test ovate in outline, robust, sides flattened 
to concave, periphery broadly rounded, with 
carinate angles, proloculus followed by cham
bers one-half coil in length, planispiral; wall 
calcareous, imperforate, porcelaneous; aper
ture a low ovate opening at the end of the final 
chamber, with a short and broad bifid tooth. 
Holocene; Caribbean; Gulf of Mexico.

INAEQUALINA Luczkowska. 1971 
Plate 339, figs. 1-6

Type species: Spiroloculina inaequilateralis 
Schlumberger. 1893 (*2766), p. 60; OD.
Inaequalina Luczkowska, 1971 (*1938), p. 440. 
Heterospimloculina McCulloch. 1977 (*1961), p. 549: 

type species: Heterospiroloculina bikiniensis McCulloch, 
1977: OD.
Test planoconvex to concavoconvex, ovate 

in outline, globular to ovate proloculus followed 
by spirally wound second chamber of one 
complete whorl, later chambers one-half coil 
in length, regularly added on alternate sides, 
in two planes of coiling, 140° to 170° apart, 
so that one side of the test is flattened to 
concave and the opposite side convex, pro
loculus and all chambers visible from both 
sides, chambers quadrangular in section, 
closely appressed, somewhat produced to
ward the aperture: wall calcareous, imperfo
rate, porcelaneous, surface smooth or the 
angles of the test may be carinate; aperture at 
the somewhat produced end of the final cham
ber, slitlike to rounded, without a tooth. 
Miocene to Holocene; cosmopolitan.



KALOSHA Boltovskoy, 1978 
Plate 336. figs. 12-1.5

Type species: Kalosha oceanica Boltovskoy. 
1978; OD.
Kalosha Boltovskoy. 1978 (*295), p. 66.

Test small, ovate in outline, up to 0.2 mm 
in greatest dimension, compressed, oval pro- 
loculus followed by planispirally coiled elon
gate tubular chambers one-half coil in length, 
forming three to five whorls, chambers widest 
near their base at the narrower part of the 
test, curving distally over the end of the test 
and tapering toward the aperture on its oppo
site margin, sutures slightly depressed; wall 
calcareous, imperforate, hyaline, may have 
some exogenous material on the surface: 
aperture a narrow slit at the end of the final 
chamber, near the narrower part of the test. 
L  Pliocene; S. Atlantic; Pacific; Indian Ocean.

NEOSPIROLOCULINA McCulloch. 1977 
Plate 338. figs. 17 and 18

Type species: Neospiroloculina espirituensis 
McCulloch, 1977; OD.
Neospiroloculina McCulloch, 1977 (*1961), p. 549.

Tfest circular to ovate in outline, flattened, 
proloculus followed by chambers a half coil 
in length, increasing rapidly in breadth as 
added and extending beyond the midline of 
the test at the apertural end; wall calcareous, 
imperforate, porcelaneous, surface smooth 
to longitudinally costate; aperture terminal, 
rounded to ovate, without a tooth. Holocene; 
Pacific: off Mexico; Galapagos Islands.

NUMMULOPYRGO Hofker. 1983
Plate 339, figs. 7-14

Type species: Pseudopyrgo globulus Hofker, 
1976 (*1525), p. 112 (see ICZN Art- 70 (c); 
non Biloculina globulus Bomemann, 1855, 
*305); OD.
Nummulopyrgo Hofker, 19831*15311, p. 26 (nom. subsl.

pro Pseudopyrgo Hofker. 19761.
Pseudopyrgo Hofker, 19761*1525), p. 110 (non Pseudopyrgo 

Rasheed, 1971); type species: obj.. OD.
Test globular, two hemispherical chambers 

visible externally, with slightly depressed suture; 
megalospheric test with large proloculus 
followed by narrow tubular flexostyle, axis of 
coiling oblique to that of the later biloculine

chambers, microspheric test with flexostyle 
of more than one volution, followed by nar
row evolute nummuloloculine chambers of 
one-half coil each, a large enveloping cham
ber with plane perpendicular to that of the 
earlier chambers, and finally by biloculine 
chambers that also may be in a different plane 
of coiling; wall calcareous, porcelaneous. that 
of early planispiral chambers thin, biloculine 
chambers with thicker wall, surface smooth; 
aperture areal, crescentic, nearly closed by a 
broad flat lip. Holocene; N. Atlantic, off France; 
Cuba; Virgin Islands; Puerto Rico.

Remarks: Although Hofker cited the type 
species as Biloculina globulus Bomemann. 
1855 (*305), p. 349 (a German Oligocene 
Rupelian species), he stated that the new genus 
was differentiated on the basis of a distinct 
character of the initial chambers, as shown in 
sectioned specimens figured by Schlumbeiger 
(1891, *2764, p. 575; numbered p. 188 in a 
reprint edition) from the Recent, Gulf of 
Gascogne. The apertural views of the Oligo
cene and Recent specimens are not alike, 
and although no sections have been shown of 
the Oligocene form, they appear not to be 
conspecific. As a deliberately misapplied name 
for the type species (see ICZN Art. 70 (c)). 
the present type species is to be cited as 
Pseudopyrgo globulus Hofker, 1976 = Num
mulopyrgo globulus (Hofker). The specimen 
figured by Schlumberger (1891, pi. 12, figs. 
97-100) and reillustrated here is designated 
as lectotype for N. globulus (Hofker).

PALAEOM1LIOL1NA Antonova, 1959 
Plate 336, figs. 8-11

Type species: Spirophthalmidium monstruo- 
sum E. V. Bykova. 1948 (*462), p. 102; OD.
Palaeomiliolina Antonova. 1959 (*48|, p. 20. 
Palaeomiliolina Bogdanovich. 1952 1*268), p. 41.47.86  

(name not available, ICZN Art. 13 (alii), no de
scription).

Palaeomiliolina Antonova. 19581*47), p. 915 (name not 
available, ICZN Art. 13 (b). described, no type desig
nated).

Palaeomiliolina Locblich and Tappan, 1964 (*1910), 
p. C462 (non Antonova. 1959); type species: Spiroph- 
ihalmidium occultum  Antonova, 19581*47), p. 52; OD.
Test elongate, flattened, globular proloculus 

followed by spirally wound second chamber



of one complete whorl, distally tending to 
uncoil, succeeding chambers lie in the same 
plane or may be somewhat off center and 
occasionally double back, chambers widest 
at the base and tapering distally, extending 
beyond the former test maigin at the apertural 
end to produce a rapidly elongating test; wall 
thick, calcareous, imperforate, porcelaneous: 
aperture terminal, rounded, at the end of the 
projecting neck. M. Jurassic (Bajocian) to U. 
Jurassic (Kimmeridgian); USSR: Kazakh; 
Caucasus.

Remarks: As the publication of Antonova 
(1959) then had not been seen by them, 
Loeblich and Tappan (1964, *1910, p. C462) 
designated Spirophthalmidium occultum  
Antonova, 1958 as the type species of 
PalaeomUiolina. However, Antonova had val
idated the genus in 1959 (*48) by citation of 
Spirophthalmidium monstruosum E. V. Bykova 
as type species.

PIPPINIA McCulloch, 1977
Plate 338. Tigs. 19-22

Type species: Pippinia galapagosensis McCul
loch, 1977; OD.
Pippinia McCulloch, 1977 (*1961), p. 571.

Test planoconvex, rounded to ovate in out
line. chambers one-half coil in length but 
hemispherical rather than tubular, nearly 
completely overlapping previous chambers 
on the strongly convex side of the test, leav
ing two chambers visible in the young stage 
but later with final cham ber completely 
overlapping others on that side, coiling evo- 
lute on the flattened or slightly convex side 
where all earlier chambers remain visible: 
wall calcareous, imperforate, porcelaneous, 
white, surface smooth; aperture terminal, 
rounded, facing the flattened side of the test, 
with a broad spatulate tooth or flap. Holocene; 
Galapagos Islands.

PLANISPIRINOIDES Parr, 1950
Plate 340, figs. 6-18

Type species: Miliolina bucculenta Brady, 1884 
(*344), p. 170; OD.
Planispirinoides Parr, 1950 (*2363), p. 287. 
^Pseudospirilina Sakluva. 1975 (*2695), p. 162; type species: 

Pseudospirilina abyssalica Saidova. 1975; OD.

Pseudospiriltina Saidova, 1981 (*2696), p. 31 (err. emend., 
see ICZN Art. 32 la). Art. 33 (b)(iil)).
Test subglobular. proloculus followed by 

cornuspirine stage with planispiral undivided 
tubular second chamber, later chambers one- 
half coil in length, triloculine, the planes of 
coiling being perpendicular to that of the 
earlier stage; wall calcareous, imperforate, 
porcelaneous, surface smooth; aperture an 
elongate slit near the base of the final cham
ber, with a broad flaplike tooth occupying the 
lower rim. Holocene; Atlantic; Antarctic; Aus
tralia; S. Indian Ocean: Kerguelen Island.

Remarks: Pseudospirilina was described 
as having early chambers arranged as in 
Miliolinella and later triloculine. However, no 
sections were given to show the early chamber 
arrangement, and the two figures of the type 
species are not oriented to show the nature of 
the later chamber arrangement. The illustra
tion appears to show areal pores above the 
aperture, such as occur in Involvohauerina, 
but these are not mentioned, and the aperture 
is stated to be interiomarginal and covered by 
a plate that is fastened to the surface of the 
preceding chamber. Pending additional infor
mation, Pseudospirilina appears to be close 
to Planispirinoides.

RECTOSPIROLOCULINA McCulloch, 1977 
Plate 340. fig. I

Type species: Rectospiroloculina duncanensis 
McCulloch, 1977; OD.
Rectospiroloculina McCulloch, 1977 (*1961), p. 550.

Test elongate, globular proloculus followed 
by planispirally wound tubular cornuspirine 
chamber, then with chambers one-half coil 
in length added in a single plane, latest 
chambers elongate pyriform and uncoiled in 
a rectilinear or slightly curved series; wall 
calcareous, imperforate, porcelaneous, thin, 
surface smooth; aperture terminal, simple, 
rounded, on the tapering end of the final 
chamber. Holocene; Pacific: Galapagos; off 
Mexico.

SPIROLOCULINA d’Orbigny, 1826
Plate 340, fig. 2-5

Type species: Spiroloculina depressa d’Orbigny, 
1826; SD Cushman. 1917 (*708), p. 29.
Spiroloculina d'Orbigny, 1826 (*2303), p. 298.



Test ovate to fusiform in outline, with 
flattened sides and truncate periphery, micro- 
spheric proloculus followed by planispirally 
wound tubular second chamber of one whorl 
in length, later part of microspheric test and 
all of megalospheric test with chambers one- 
half coil in length added in a single plane: 
wall calcareous, imperforate, porcelaneous: 
aperture at the open end of the final cham
ber, with simple or bifid tooth, commonly 
slightly produced on a short neck. U. Creta
ceous (Santonian) to Holocene; cosmopolitan.

Family HAUER INIDAE Schwager. 1876
Hauerimdae Steinmann. 18811 *30651, p. 41 mom. corn  
Hauerinidce Schwager. 18761*2829), p. 4831 nom. imperf. I. 
Hauerinina Lankester. 1885 (*1790), p. 846.
Hauerinae Delage and Hcrouard. 18961*926), p. 124. 
Schlumbergerinidac Mikhalevich. 1980 (*2108), p. 56. 
Spiroglutinidae Mikhalevich. 1983 (*21111, p. 100. 
Sigmoilinitidae Mikhalevich. 1983(*2111), p. 121 Inom.

imperf. as Sigmoililinidae: nom. tr.tnsl ex suhfamily). 
Triloculinidae Mikhalevich. 1983 (*2111), p. 130. nom.

(ransl. ex suhfamily Triloculininae.
Falsolubinellidae Bogdanovich and Mikhalevich. in 

Mikhalevich. 1983 (*2111), p. 102.
Pyrgoidae Mikhalevich. 1983 (*2111), p. 134. 
Agglulinellidac El-Nakhal. 1985 |*1I06AI. p. 10.5.

Test with proloculus followed by two cham
bers per whorl, rarely with intervening flexo- 
slyle: chambers added in one to five or more 
planes of coiling; less commonly the adult 
lest may have more than two chambers per 
whorl or may be uncoiled and rectilinear; 
aperture at the open end of the final cham
ber, and may have a simple to complex tooth 
or trematophore. Jurassic to Holocene.

Remarks: The Miliolidae are recognized 
as a separate family, characterized by the 
numerous perforations or pseudopores in the 
wall. Of other family group names available, 
that based on Hauerina has priority for the 
present family (see ICZN Art. 78 (f)(iv)l.

Subfamily SIPHONAPERTINAE 
Saidova. 1975

Siphonapertinac Saidova. 1975 (*2695), p. 164. 
Agglurincllinae El-Nakhal, 1985 |*1106A), p. 106.

Test with chambers a half coil in length 
and with quinqueloculine chamber arrange
ment as in the Miliolinae; wall calcareous,

imperforate, porcelaneous. with an outer layer 
of agglutinated quartz grains: aperture termi
nal, rounded, with a simple to bifid tooth, or 
may have a trematophore. Eocene to Holocene.

AGGLUTINELLA El-Nakhal. 1983
Plate 341. figs. 1-4

Tvpe species: Agglutinella soriformis El- 
Nakhal, 1983: OD.
Agglutiiuflla El-Nakhal. 1983 1*1105), p. 129.

Test ovate in outline, chambers one-half 
coil in length, early stage quinqueloculine. 
later stage pseudotriloculine with only three 
chambers visible from the exterior; wall cal
careous. imperforate, porcelaneous, with outer 
agglutinated cover: aperture terminal and may 
be slightly produced on the final chamber, 
circular to elliptical, bordered by a nonag- 
glutinated porcelaneous lip and with a simple 
to bifid tooth. Eocene to Holocene; Red Sea; 
Philippines; Pakistan: Panama.

AMMOM ASSILINA Cushman. 1933
Plate 341, figs. 5-7

Type species: Massiliria alveoliniforrnis Millctt. 
1898 (*2142), p. 609: OD.
Ammomassilma Cushman. 1933 (*7691, p. 32.

Test large, up to 1.4 mm in length, cham
bers one-half coil in length, early stage quin
queloculine. later chambers added on op
posite sides of the test in a single plane: wall 
calcareous, imperforate, porcelaneous. with 
surface layer of agglutinated quartz particles: 
aperture at the end of the final chamber, 
multiple, with a trematophore. Holocene: 
Pacific: Fiji: Malay Archipelago.

DENTOSTOMINA Carman. 1933
Plate 341. figs. 15-17

Type species: Dentostomina bermudiana Car
man, 1933; OD.
Denlotinminu Carman. 1933 (*48l), p. .31.

Test ovate in outline, chambers one-half 
coil in length, in quinqueloculine arrange
ment throughout: wall calcareous, imperfo
rate, porcelaneous, outer layer containing 
agglutinated quartz grains; aperture termi
nal, circular with crenulate margin, provided



with a long narrow bifid tooth. Holocene; 
Atlantic: Bermuda; West Indies: Cuba.

PSEUDOFUNTINA Saidova. 1981
Plate 341. figs. 8-11

Type species: Miliolina triquelra Brady, 1879 
(*338), p. 268; OD.
PseuJoflinima Saidova, 1*481 (*2696), p. 31.

Test large, about 1.0 mm in diameter, 
flattened. subtriangular in outline, early cham
bers one-half coil in length and in quinquel- 
oculine arrangement, later more loosely coiled, 
planispiral and with three straight, cylindri
cal to pyriform chambers per whorl: wall imper
forate. porcelaneous, with outer coarsely 
agglutinated layer except immediately adja
cent to the aperture; aperture rounded, at the 
constricted end of the final chamber, with a 
short simple tooth. Holocene: N. and S. Pacific.

SCHLUMBERGERINA
Munier-Chalmas. 1882 

Plate 341. figs. 18-21
Type species: Schlumhergerina areniphora 
Munier-Chalmas, 1882: OD.
Schlinnher^ermu Munier-Chalmas. 18821*2205), p. 424.

Test with elongate tubular chambers one- 
half coil in length, added in more than five 
planes from the earliest stage, slightly inflated, 
sutures depressed; wall agglutinated; aperture 
at the end of the final chamber, directed 
laterally, provided with a irematophore with 
numerous rounded openings. Holocene; Gulf 
of Mexico: Pacific.

S1P110NAPERTA Vella. 1957
Plate 341. figs. 12-14

Type species: Siphonaperla macbeathi Vellu, 
1957: OD.
Siphonaperta Vella. 1957 (*32851. p. 19.

Test ovate in outline, chambers one-half 
coil in length, quinqueloculine, five cham
bers visible from the exterior; wall calcare
ous. imperforate, porcelaneous. with an 
agglutinated outer coating; aperture rounded, 
terminal on the final chamber, may be bordered 
by a smooth porcelaneous rim, provided with 
a narrow, simple tooth. Miocene to Holocene: 
Atlantic; Pacific; Europe.

Subfamily HAUERININAE Schwager, 1876
Huuerininae Brady. 1884 |*344|, p. 62, nom. trunsl. ex 

family Hauerinidee.
Ouinqueloculininae Cushman. 19171*7081, p. 41 (placed 

on Official List of Family-Group names in Zitology. 
ICZN Op. 692. China. 1964 (*587). p. 261. 

Massilininae Thalmann. 1941 (*3162), p. 682. 
Quinqucloculininca Saidova. 1981 (*2696|,p-31 l super

subfamily l.
Test with two chambers per whorl, five or 

more chambers visible externally in the adult; 
early chamber arrangement quinqueloculine, 
later chambers may be added in fewer or 
more than five planes; chamber interior not 
subdivided; aperture at the end of the final 
chamber, rounded, or with flap, simple or 
complex tooth. Jurassic to Holocene.

Remarks: Although other names have been 
recognized for the present subfamily, if taxa 
with simple, bifid, and flaplike aperturul tooth 
and with cribrate aperture are combined in 
the same subfamily, the name based on 
Hauetina has priority (see ICZN Art. 78 (fl(iv)).

AX10P0L1NA Neagu. 1984
Plate 342. figs. 1-3

Type species: Axiopnlina granumfestucae 
Neagu, 1984; OD.
Axiopatim  Neagu. 1984 (*2239), p. 82

Test elongate ovate in outline, chambers 
one-half coil in length, quinqueloculine, five 
to seven visible from the exterior, chambers 
complete with floors: aperture circular to 
oval, produced on a neck, and provided with 
a simple or rarely bifid tooth. L. Cretaceous 
(U. Berriasian to Valanginian); Romunia.

Remarks: Resembles Quinqueloculina in 
the chamber arrangement, presence of cham
ber floors, and apcrtural tooth but differs in 
the aperture being rounded and produced on 
a neck.

CYCLOFORINA Luczkowska. 1972
Plate 342, figs. 4-9

Type species: Quinqueloculina contoria 
d'Orbigny. 1846 (*2309), p. 298; OD.
Cycloforina Luczkowska. 1972 (*1939), p, .367.

Test quinqueloculine. always five cham
bers visible from the exterior, chambers one- 
half coil in length, added against the previous



whorl without a separate chamber floor; wall 
calcareous, imperforate, porcelaneous; aper
ture circular at the produced end of the final 
chamber, with a short bifid or simple tooth. 
Jurassic to Holocene; cosmopolitan.

DANUBIELLA Neagu, 1968 
Plate 343, figs. 1-6 and 13

Type species: Danubiella cemavodensis Neagu, 
1968; OD.
Danuhiello Neagu. 19681*2235), p. 569.

Test rounded to lituiform in outline, sides 
flattened, periphery subacute, rounded, early 
stage with chambers one-half coil in length 
and quinqueloculine. later planispiral with 
three chambers per whorl and may uncoil 
with about two rectilinear chambers; wall 
calcareous, imperforate, surface smooth; 
aperture in the early stage in the form of an 
inverted Y, later with an elongate areal slit. L. 
Cretaceous (Barremian): Romania.

DERVENTINA Neagu, 1968
Plate 343. figs. 9-12

Type species: Derventina filipescui Neagu, 
1968: OD.
Derventina Neagu, 19681*2235), p. 569.

Test discoidal, sides flattened, up to about
0.89 mm in diameter, periphery rounded, early 
stage with two chambers per whorl in quin
queloculine arrangement, later planispiral with 
two to two and a half chambers per whorl and 
coiling axis perpendicular to that of the early 
stage; wall calcareous, imperforate; aperture 
at the open end of the final chamber, with 
crenulate or denticulate margin. L. Creta
ceous (Barremian); Romania.

FLINTINELLA Didkovsky, 1960
Plate 343, figs. 7 and 8

Tvpe species: Flintinella volhynica Didkovsky. 
1960; OD.
Flintinella Didkovsky, 19601*956), p. 1433.

Test discoidal, subcircular in outline, sides 
flattened, periphery rounded, early stage with 
two chambers per whorl in quinqueloculine 
arrangement, later chambers relatively shorter 
and three to six per whorl in up to five whorls, 
coiling partially involute; wall calcareous.

porcelaneous, surface smooth; aperture an 
elongate opening at the end of the final cham
ber, with somewhat thickened rim. and 
containing an elongate simple apertural tooth. 
U. Miocene (M. Sarmatian); USSR: Ukraine.

HAUERINA d’Orbigny, 1839
Plate 343. tigs. 14 and 15

Type species: Hauerina compressa d’Orbigny, 
1846(*2309), p. 119; SD(SM).
Hauerina d’Orbigny, 1839 (*2304), p. xxxviii.
Miliola /HauerinaI Carpenter ct al.. 1862 (*494), p. 81 

fnom. transl.f.
Test discoidal, periphery subacute, sides 

flattened, early chambers in quinqueloculine 
arrangement, later planispiral with three cham
b e r  per whorl; wall calcareous, porcelaneous; 
aperture multiple, of numerous pores in a 
trematophorelike plate at the end of the final 
chamber. Eocene to Holocene; cosmopolitan.

HETERILLINA Munier-Chalmas 
and Schlumberger, 1905 

Plate 343, Kgs. 16-19
Type species: Heterillina guespellensis Schlum
berger, 1905; SD Cushman, 1928(*747),p. 150.
Heterillina Munier-Chalmas and Schlumberger, in Schlum- 

betger. 19051*2777), p. 131.
Heterillina Munier-Chalmas and Schlumberger. 1883 

1*2212), p. 862 (name not available, ICZN Art. 12 (al. 
nom. nud.l.
Test rounded to ovate in outline, sides 

flattened, periphery subacute, chambers one- 
half coil in length, in a quinqueloculine arrange
ment in the early stage, later planispiral and 
evolute, with successive chambers added on 
opposite sides as in Spiroloculina; wall cal
careous, imperforate, porcelaneous; aperture 
multiple, consisting of pores in a somewhat 
convex trematophore in the end of the final 
chamber. M. Eocene to Oligocene; France.

ISTRILOCULINA Neagu. 1984 
Plate 342. figs. 10-15

Type species: Pyrgo eliptica Yovcheva, 1962 
(*3420), p. 52. 57; OD.
luriloculina Neagu, 1984 (*2239), p. 86.

Tfest elongate ovate to subglobular, early 
stage quinqueloculine, later pseudotriloculine 
to biloculine, chambers without Boors, sutures



depressed; wall calcareous, imperforate, 
porcelaneous; aperture a high elliptical open
ing with a simple elongate narrow tooth in the 
early stage, later with tooth irregularly undu
lating or expanding terminally. L. Cretaceous 
(U. Beniasian to L. Aptian); Bulgaria; Romania.

LACHLANELLA Vella. 1957
Plate 344, figs. 14-16

Type species: Quinqueloculina (Lachlanella) 
cooki Vella, 1957; OD.
Quinqueloculina (Lachlanella I Vella. 1937 | *32851, 

p. 24.
Lachlanella Luczkowska, 1972 |M939), p. 3.51,367 Inom. 

iransl.l
Test elongate ovate, chambers one-half coil 

in length, quinqueloculine, five chambers vis
ible from the exterior, subquadrate in sec
tion, slightly eccentric, the base of each 
chamber covering the end of the test, and the 
straight apertural end of the chamber resulting 
in the aperture being on one margin, cham
bers without a floor and lying against the 
previous whorl; wall calcareous, imperforate, 
porcelaneous; aperture large, with subparallel 
sides and everted rim, provided with a long 
slender tooth with short bifid termination. 
Oligocene (Rupelian) to Holocene; cosmo
politan.

MASSILINA Schlumberger, 1893 
Plate 344. figs. 1-7

Type species: Quinqueloculina secans d’Orbigny, 
1826(*2303), p. 303; SD Cushman, 1917 (*708), 
p. 56.
Massilina Schlumberger. 1893 1*2766), p. 7b. 
Decussoloculina Neagu. 19841*2239), p. 81: type species: 

Decussoloculina mirceai Neagu, 1984; OD.
Test ovate in outline, slightly flattened and 

fusiform in section, early chambers quin
queloculine, later added in a single plane on 
alternate sides as in Spiroloculina. chambers 
with floors, periphery rounded to carinate; 
wall calcareous, imperforate, porcelaneous; 
aperture terminal, ovate, provided with a short 
to elongate and slightly protruding tooth that 
may be bifid at the tip. L. Cretaceous to 
Holocene; cosmopolitan.

Remarks: Although described as quinque
loculine, the illustrated sections of Decusso-

loculina show a tendency to become planispiral 
in the later stage.

MASSILINOIDES McCulloch. 1977
Plate 345. figs. 10-13

Type species: Massilinoides hancocki McCul
loch. 1977; OD.
Massilinoides McCulloch. 1977 |*I961|, p. 521.

Test ovate in outline, slightly flattened, 
with truncate periphery, early chambers in 
quinqueloculine arrangement, later added 
in a single plane on alternate sides as in 
Spiroloculina: wall calcareous, imperforate, 
porcelaneous, surface with longitudinal striae; 
aperture terminal, rounded, with a simple to 
bifid tooth that may attach at the sides to 
result in a multiple aperture. Holocene; Gulf 
of California.

Remarks: Massilinoides differs from Mas
silina in having rectangular chambers and 
a bluntly truncate periphery as does Lach
lanella: it differs from Lachlanella in the later 
planispiral chamber arrangement.

MOESILOCULINA Neagu. 1984
Plate .342. figs. 24-26

Type species: Quinqueloculina danubiana 
Neagu, 19681*2235), p. 567; OD.
Moesiloculina Neagu. 1984 (*22391, p. 83.

Test ovate in outline, chambers one-half 
coil in length, quinqueloculine, with distinct 
floors; wall calcareous, porcelaneous. com
monly with one or more carinae resulting in 
an angular section; aperture oval, elongate or 
elliptical, produced on a neck and bordered 
by a lip, and with a thin perforated tremato- 
phore. L. Cretaceous (Barremian to L. Aptian); 
Romania.

Remarks: The generic diagnosis indicated 
the presence of a trematophore in well- 
preserved specimens, but this has not been 
illustrated in any of the species assigned to 
Moesiloculina.

PLANOIVULIOLA de Klasz,
Y. Le Calvez, and Rerat. 1964 

Plate 345. figs. 1-4
Type species: Planomiliola planispim de Klasz 
et al., 1964: OD.



Planom iiiola  de Klasz. Y. Lc Calve/, and Rerat. 1964 
1*1698), p. 343.
Test large, up to 1.2 mm in diameter, ovate 

and lobulate in outline, laterally compressed, 
robust, periphery broadly rounded, biumbili- 
cate, early stage with chambers one-half coil 
in length in quinqueloculine arrangement, 
later chambers elongate and subangular with 
carinate lower border, planispirally enrolled 
and two to five chambers per whorl; wall 
calcareous, imperforate, thick, the thick wall 
masking the early quinqueloculine chamber 
arrangement; aperture at the end of the final 
chamber, small, elliptical to reniform, with a 
short bifid tooth. Miocene (Burdigalian); 
Gabon.

PODOLIA Serova. 1961 
Plate 342. figs. 27-33

Type species: Hauerina iyra Serova, 1955 
(*2877), p. 329 (syn.: Hauerina Iyra Serova. 
1953 (*2876), p. 63, name not available, ICZN 
Art. 13 (a)(i), no description); OD.
Podolia  Serova. 1%1 (*2878), p. 56,

Test ovate in outline, chambers one-half 
coil in length, quinqueloculine. and inflated 
with median ridge; wall calcareous, imperfo
rate, porcelaneous; aperture with narrow 
straight simple tooth in the early chambers 
that in the adult stage is accompanied by two 
lateral hooked supplementary teeth project
ing from the sides to result in the characteris
tic lyre-shaped opening. M. Miocene (U. 
Tortonian): USSR; Ukraine.

PROEMASSILINA Lacroix, 1938
Rate 342, figs. 16-18

Tvpe species: Massilina ntgosa Sidebottom, 
1904 (*2908), p. 18; OD.
P roem m silina  Lacroix. 1938 (*1767), p. 3.

Test ovate in outline, slightly flattened, 
periphery broadly rounded, early chambers 
quinqueloculine. later added in a single plane 
on alternate sides as in Spiroloculina: wall 
calcareous, imperforate, porcelaneous, rugose 
surface due to longitudinal striations; aperture 
terminal, ovate, with an elongate and terminally 
bifid tooth. Holocene; Mediterranean.

Remarks: Lacroix originally described the

genus as having an agglutinated wall, but the 
type species does not have this, and the other 
species mentioned are not congeneric.

QUINQUELOCULINA d’Orbigny. 1826
Plate 344. figs. 8-13 and 17-22 

Type species: Serpula seminulum Linne, 1758 
(*1859), p. 786; SD Parker and Jones, 1859 
(*2345), p. 480.
Q uinqueloculina  d'Orbigny, 18261*2303), p. 301 (on Offi

cial List of Generic Names in Zoology. ICZN Op. 692. 
China. 1964. *587. p. 26).

fru m e m a r iu m  Fichiel and Moll, 1798(*! 124),p. )6(nom.
reject.. ICZN Op. 692, China. 1964, *587, p. 26). 

M ullilocu lina  Abich. 18591*2), p. 105,150; type species: 
Serpula  sem inu lum  Linne. 1758. SD Locblich and Tap- 
pan. 1964 (*19101, p. C458.

Trillina Munier-Chalmas. 18821*2205), p. 424: type species: 
Trilnculina strigillata d'Orbigny, 18501*2312), p. 409: 
OD.

R um anolocu lina  Neagu, 1984 (*2239), p. 83; type species: 
Q uinquelocu lina  rohusla  Neagu. 19681*2235), p. 566; 
OD.
Test ovate in outline, early chambers 

quinqueloculine in both microspheric and 
megalospheric generations, or may be crypto- 
quinqueloculine, depending on the degree of 
overlap of successive chambers, chambers 
one-half coil in length, added in planes of 
coiling that are 72° apart, successive cham
bers added 144° apart, commonly with five 
chambers visible at the exterior, of which 
four are visible from one side and three from 
that opposite, chambers with floors at least in 
the mature stage; wall calcareous, imperfo
rate, porcelaneous; aperture ovate, flush with 
the surface, provided with a bifid tooth. Cre
taceous to Holocene; cosmopolitan.

SCYTHILOCULINA Neagu. 1984 
Plate 342. figs. 19-23

Tvpe species: Scythiloculina confusa Neagu. 
1984: OD.
Scyth ilo cu lin a  Neagu. 1984 (*2239), p. 77.

Test nearly circular in outline, ovate in 
section, chambers one-half coil in length, 
quinqueloculine in arrangement, at least in 
the early stage, later stage may have more 
than five chambers visible from the exterior, 
chambers with floors; wall calcareous, imper
forate. porcelaneous; aperture a broad low



semicircular opening, bordered with a lip, 
and provided with a wide flaplike tooth that 
may be slighdy wider distally at the flattened 
edge. L. Cretaceous (U. Berriasian to L. 
Aptian); Romania.

TRILOCULINOPSIS Popescu, 1975
Plate 345, figs. 5-9

Type species: Triloculinopsis (enuidomus 
Popescu. 1975; OD.
Triloculinopsis Popescu. 1975 |*245S), p. 106.

Test small, up to 0.5 mm in length, ovoid in 
outline, slightly compressed, chambers one- 
half coil in length, quinqueloculine, each 
successively added 120° apart, chamber lumen 
very narrow, sutures flush, obscure at the sur
face; wall calcareous, porcelaneous, imper
forate, thick, surface smooth; aperture termi
nal, a narrow curved slit, slightly produced 
on a short neck. L. Miocene (Aquitanian); 
Romania.

Subfamily MILIOLINELLINAE Vella, 1957 
Miliolinellinae Vella. 1957 (*3285), p. 20.
Tritoculininue Bogdanovich, in Subbotina et ul.. 1961 

(•3083), p. 57.
Flintininae Saidova, 1981 (*2696), p. 31.
Flinlininea Saidova, 1981 (*2696), p. 31 (supersubfamilyl. 
Planispirinoidinae Saidova, 1981 (*26961, p. .10.

Test with chambers one-half coil in length, 
early stage cryptoquinqueloculine. pseudo- 
triloculine, or comuspirine and with two or 
three chambers visible externally, final stage 
may be planispiral and may have more than 
two chambers per whorl or may tend to uncoil. 
L. Cretaceous (Berriasian) to Holocene.

AFFINETRINA Luczkowska. 1972
Plate 346, figs. 7-11

Type species: Triloculirta planciana d’Orbigny. 
1839 (*2304), p. 173; OD.
A ffinetrina  Luczkowska. 19721*1939), p. 368.

Test ovate in outline, flattened to ovate in 
section, chambers one-half coil in length, 
triloculine in chamber arrangement, three 
chambers visible from the exterior, chambers 
without a floor; wall calcareous, imperforate, 
porcelaneous; aperture a high arch or slit, 
enclosing a long slender tooth that is terminally

inflated or bifid. Miocene to Holocene; 
cosmopolitan.

BILOCUL1NELLA Wiesner. 1931
Plate 348. figs. 1-4

Tvpe species: Biloculina labiata Schlumberger, 
1891 (*2764), p. 556; OD.
B iloculinella  Wiesner, 1931 (*3375), p. 69.

Tfcst discoidal to ovate in outline, lenticu
lar in section, chambers one-half coil in length, 
early chamber arrangement quinqueloculine 
in the microspheric generation, then crypto
quinqueloculine. and finally biloculine. mega- 
lospheric generation biloculine throughout, 
chambers wide, shallow, and saucerlike, angle 
at the widest part of the chamber resulting in 
a rounded to carinate periphery; wall calcar
eous, imperforate, porcelaneous; aperture ter
minal. nearly covered by a broad apertural 
flap, leaving only a thin crescentic open
ing. Oligocene to Holocene; Mediterranean; 
Europe; North America; Antarctica.

CRENATELLA Luczkowska, 1972
Plate 352, figs. 1-5

Tvpe species: CrencueUa mini Luczkowska, 
1972; OD.
C nm atella  Luczkowska. 1972 (*1939), p. 369.

Test nearly circular in outline, periphery 
broadly rounded, chambers one-half coil in 
length, early stage pseudotriloculine. later 
cryptoquinqueloculine with only three cham
bers visible from the exterior and a tendency 
for the final pair of chambers to be in the 
same plane, chambers without a floor: wall 
calcareous, porcelaneous; aperture a low slit 
with a distinctly crenulate margin and may 
have a low miliolinellid tooth or this may be 
lacking. Miocene; Poland.

CRIBROM1LIOL1NELLA Saidova. 1981
Plate 348. figs. 16-18

Tvpe species: Triloculina subvalvularis Parr, 
1950 (*2363), p. 296; OD.
C rihrom iliolinella  Saidova, 1981 (*2696), p. 31.

Test ovate in outline, rounded to subtri- 
angular in section, cryptoquinqueloculine. 
chambers one-half coil in length and added 
144° apart but sufficiently overlapping so that



only three chambers are visible from the exte
rior: wall calcareous, imperforate, porcela- 
neous, surface may be finely striate: aperture 
terminal, with a miliolinelline flap, the open
ing extending around the flap and up the 
chamber as an irregularly triradiate opening, 
the rays of the opening also secondarily bifur
cating in well-developed specimens. Holocene; 
Antarctic: Weddell Sea at 193 m to 456 m; 
Pacific: Northeast New Zealand at 2,200 m; 
Caribbean, at 780 m.

CRIBROPYRGO Cushman 
and Bermudez, 1946

Plate 347. figs, t-7
Type species: Cribropyrgo robusia Cushman 
and Bermudez, 1946= Triloculina aspergillum 
Schlumberger. 1892 (*2765), p. 207; OD.
Cribropyrgo Cushman and Bermudez. 1946 |*809|, 

p. 119.
Cribmpyrgoides Hofker. 1976 (*1525), p. 102: type species: 

Triloculina aspergillum Schlumberger, 1892 (*2765), 
p. 207las “aspergulum"\a Hofker, 1976, p. 102): OD. 
Test large, up to 2.4 mm in length, globu

lar, chamber arrangement as in Pyrgo. cham
bers hemispherical, strongly overlapping the 
previous one on all margins, successive aper
tures at opposite ends of the test: wall cal
careous, porcelaneous; aperture consisting 
of multiple irregular openings scattered over 
much of the terminal part of the chamber. 
Holocene: Caribbean: off Cuba at 2,150 m.

CRUCILOCULINA d’Orbigny, 1839
Plate 347. figs. (H 2

Type species: Cruciloculina triangularis 
d’Orbigny. 1839 (*2306), p. 72: SD(SM).
Cruciloculina d'Orbigny. 1839 (*23M), p. 182.

Test ovate in outline, subtriangular to dis
tinctly triangular in section, chambers one- 
half coil in length, added 120° apart as in 
Triloculina: wall calcareous, imperforate, 
porcelaneous, surface smooth, striate to cos
tate; aperture with a simple flap in the earli
est chambers, becoming more complex in 
later stages, and distinctly cruciform in the 
adult. Pliocene to Holocene: N. and S. Atlantic; 
Japan: Mediterannean.

Remarks: Although juvenile specimens of 
Cruciloculina may have an aperture like that

of Triloculina. the adult tests are readily dif
ferentiated and both genera are recognized 
as valid.

FLINTrNA Cushman, 1921
Plate 347. figs. 13-17

Type species: Flintina bradvana Cushman. 
1921: OD.
Flintina Cushman. 1921 1*717), p. 465.

Test rounded to ovate in outline, broadly 
rounded periphery, early stage with two cham
bers per whorl in a triloculine arrangement, 
later tending to become planispiral, with three 
chambers per whorl; wall calcareous, imper
forate, porcelaneous, surface may have fine 
longitudinal striae and may show transverse 
growth wrinkles; aperture a large arched open
ing with a bifid tooth in the early stage, later 
more complex, a keyhole-shaped opening 
bridged by the rays of the bifid tooth that 
then curve to rejoin in a circle, connecting 
also to an arched bladelike plate that extends 
inward and attaches to the chamber interior. 
Holocene; Pacific.

FLINTINOIDES Cherif, 1970 
Plale 348, figs. 5-8

Type species: Triloculina labiosa d’Orbigny, 
18391*2304), p. 157: OD.
Flintinoides Cherif. 1970 (*573), p. 152.
Scutuloris (Flintinoides) Cherif. 1973 (*575), p. 715 (nom.

(ransll.
Test free, rounded to oval in outline, early 

stage with chambers in quinqueloculine or 
pseudotriloculine arrangement, later with three 
planispirally enrolled chambers per whorl, 
chambers widest and strongly inflated at the 
base, somewhat oblique and narrower toward 
the aperture, strongly overlapping the pre
ceding chambers, periphery broadly rounded; 
wall calcareous, imperforate, porcelaneous, 
surface appearing very finely reticulate in 
SEM: aperture low and broad, a narrow sinu
ous arch, with a smoothly finished narrow 
bordering lip but without a true tooth. Holo
cene: Cuba: S. Atlantic: S. Pacific.

Remarks: As the type specimen of Thilocu- 
lina labiosa was lost, a neotype was desig
nated, illustrated by SEM and described by Y. 
Le Calvez (1977, *1805, p. 110).



1DALINA Schlumberger 
and Munier-Chalmas, 1884 

Plate 348, figs. 9-15
Type species: Idalina antique Schlumberger 
and Munier-Chalmas, 1884 (syn.: Biloculina 
antiqua d'Orbigny, 1850 (*2312) p. 210, non 
Biloculina antiqua Karrer, 1867; Triloculina 
cretacea d’Orbigny, 1850(*2312), p. 210; both 
d’Orbigny names unavailable, 1CZN Art. 12 
(a), no description); OD.
Idalina Schlumberger and Munier-Chalmas, 1884 (*27801, 

p. 629 (non Idalina  Norman. 1890).
Test ovoid to fusiform. proloculus followed 

by chambers one-half coil in length, early 
stage quinqueloculine, later triloculine, bi- 
loculine, and in the adult with completely en
veloping chambers, or some of the stages may 
be lacking in some specimens; wall calcareous, 
imperforate, porcelaneous, chambers with 
complete floors; aperture in quinqueloculine 
stage with simple tooth, in triloculine stage 
with simple tooth and crenulate margin, bilocu- 
line stage has strongly developed crenulations 
in a terminal aperture, and the adult has a 
terminal aperture with convex trematophore 
pierced by numerous irregular openings. U. 
Cretaceous (Senonian); France.

INVOLVOHAUERINA Loeblich 
and Tappan, 1955 

Plate 349, tigs, 1-4
Type species: Involvohauerina globularis 
Loeblich and Tappan, 1955; OO.
Invo lvohauerina  Loeblich anti Tappan. 1955 (*1890), 

p. 14.
Test large, up to 2.7 mm in diameter, glob

ular, early stage quinqueloculine, later plani- 
spiral and involute with three chambers per 
whorl, although one paratype was partially 
evolute on one side, leaving four chambers 
visible from the exterior; wall calcareous, 
imperforate, porcelaneous. surface minutely 
pitted: aperture areal, cribrate. covering a 
broad area of the lower part of the final cham
ber, and consisting of numerous irregularly 
shaped pores that may have narrow bordering 
rims. Holocene; Atlantic: off Northeast USA 
at 2,725 m.; Pacific: off British Columbia, 
Canada, at 3,130 m.

LORETTAOIDES McCulloch, 1977
Plate 349. figs. 18 and 19

Type species: Lonettaoides cartagoensis Mc
Culloch. 1977; OD.
Lorettao ides McCulloch, 1977 {*19611, p. 581.

Test large, about 1.1 mm in maximum diam
eter. ovate in outline, strongly compressed, 
periphery subacute, early chambers apparently 
quinqueloculine in arrangement, later plani- 
spiral with four broad and rapidly enlarging 
chambers per whorl; wall calcareous, imper
forate, porcelaneous. surface smooth and pol
ished; aperture a high narrow and slitlike 
opening at the end of the final chamber, with 
the lateral margins curving inward. Holocene: 
Pacific: Galapagos Islands.

Remarks: The structure of the early part is 
unknown, as the type species is rare at a 
single locality and apparently is known from 
a single specimen.

MANDOROVELLA de Klasz, Y. Le Calvez. 
and Rerat, 1969 
Plate 346, figs. 1-3

Type species: Mandorovella miocenica de 
Klasz et al.. 1969: OD.
M andorovella  de Klasz. Y. Le Calvez. and Rcrat, 1969 

(*1700), p. 269.
Test subglobular, about 1.0 mm in di

ameter, slightly flattened, periphery broadly 
rounded, early stage milioline with two cham
bers per whorl, later planispiral with three 
chambers per whorl; wall calcareous, imper
forate, porcelaneous, surface smooth; aperture 
arcuate at the margin of the final chamber, 
nearly filled by a broad flat tooth. L. Miocene; 
Gabon.

Remarks: No sections were illustrated for 
the type species; whether the early stage is 
quinqueloculine. triloculine. or has a differ
ent organization is unknown, and the system
atic allocation may require revision,

MESOPATEORIS McCulloch, 1977
Plate 349. figs. 16 and 17

Type species: Mesopateorisgullensis McCul
loch, 1977; OD.
M esopateoris McCulloch, 1977 (*1961), p. 527;

Test ovoid in outline, compressed, periph



ery carinate, early stage quinqueloculine. later 
planispiral. with three chambers per whorl in 
the final whorls, chambers widest at the base, 
tapering toward the aperture; wall calcare
ous. imperforate, porcelaneous, surface orna
mented with numerous longitudinal to slight
ly oblique fine costae; aperture at the end 
of the final chamber, circular, bordered by a 
narrow lip, and with a slender bifid tooth. 
Holocene: E. Pacific. Santa Barbara Island, 
off California, at 45 m to 50 m.

MILIOLINELLA Wiesner, 1951
Plate 150. figs. 1-18

Type species: Vermiculum subrotundum Mon
tagu. 1803 (*2168), p. 1298: OD.
Miliolinella Wiesner. 19.11 |*3375|, p. 61. 65. 107. 
Renoidea Brown. 1827 (*435), p. I: type species: Renoidea 

glabni Biown; name suppressed, 1977. IC7.N Op. 1 jOS). 
Pateoris Loebiich and Tappan, 1951 (*1887), p. 42; type 

species: Quinqueloeuhna suhrotunda (Montagu) forma 
hauerinoides Rhumbler. 1916 (*2621), p. 206. 217.226 
=  Miliolinella subrotunda iMontagu); OD.

Scutttlorix lMiliolinella) Cherif. 1971 (*575), p. 711 lerr.
nom. transl.. ICZN Art. 21 (a), (d)).

Pippinoides McCulloch, 1977 (*1961), p. 571; type species: 
Pippinoides perplexa McCulloch. 1977: OD. 

Neophthalmina McCulloch. 1977 (*1961), p. 580; type 
species: Neophthalmina oregonensis McCulloch, 1977; 
OD.
Test ovate in outline, flattened, periphery 

rounded, early stage quinqueloculine, later 
planispiral, chambers without a floor, added 
alternately as in Massilina or may have slighdy 
more than two chambers in the final whorl, 
from four or five to as many as seven cham
bers visible from the exterior; wall calcare
ous, imperforate, porcelaneous; aperture an 
arch, terminal on the final chamber, with a 
broad and low apertural flap. M. Miocene (L. 
Tortonian) to Holocene; cosmopolitan.

Remarks: This genus has been variously 
interpreted. and species with a flaplike tooth, 
a long simple tooth, or without a tooth have 
been included therein, as well as species that 
have quinqueloculine. cryptoquinqueloculine, 
triloculine, and even massiline chamber ar
rangement. The specimen illustrated by Loeb
iich and Tappan (1964, *1910, p. C467. fig. 355, 
la-c) has a distinct flaplike tooth and two 
chambers per whorl in a cryptoquinqueloculine 
arrangement, and closely resembles the orig

inal figures of Vermiculum subrotundum  
Montagu, which was described as having a 
“shell composed of three compartments.” 
However, as the original types have apparently 
been lost, a neotype was designated for V. sub
rotundum (Ponder, 1974, *2450, p. 201) from 
material in the British Museum. Unlike the 
original description, the neotype is described 
as quinqueloculine and in the final stage be
comes planispiral. with at least six chambers 
visible from the exterior. Unfortunately, no 
sections were made of topotype specimens, 
the sectioned figures given by Ponder being 
copies of sections of Pateoris hauerinoides 
(Rhumbler), illustrated by Loebiich and Tappan 
(1953, *1887, textfigs. la, b, p. 44), from 3.5 
miles off Point Barrow, Alaska, at 42 m. In 
view of the changed concept of Miliolinella 
as based on the neotype, the species illus
trated as M. subrotunda by Loebiich and 
Tappan. 1964 is now referred to the reinstated 
cryptoquinqueloculine Triloculinella Riccio.

NEOPATEORIS Bermudez and Seiglie. 1963
Plate 150, figs. 19-21

Type species: Neopateoris cumanaensis Ber
mudez and Seiglie, 1963; OD.
Neopateoris Bermudez and Seiglie. 1961 (*212), p. 102.

Test rounded to subquadrate in outline, 
flattened, early chambers milioline. later 
planispiral and with three chambers per whorl 
in the adult; wall calcareous, imperforate, 
porcelaneous; aperture at the end of the final 
chamber, a large rounded opening with bor
dering lip and with a narrow, terminally bifid 
tooth. Holocene; Venezuela.

Remarks: The nature of the early chamber 
arrangement is unknown but may be quin
queloculine. Ttoo of the paratypes figured by 
Bermudez and Seiglie (1963, *212, pi. 14, figs. 
3,4) do not appear congeneric as they have a 
broad flaplike tooth like that of Miliolinella 
or Triloculinella.

NEVILLINA Side bottom, 1905
Plate 149, figs. 11-15

Type species: Biloculina coronata Millett, 1898 
(*2141), p. 263; OD(M>.
Nevillina Sidebouom. 1905 (*2910), p. 1.

Test pyriform in outline, early stage trilocu-



line, later biloculine, and with adult cham
bers completely embracing the earlier ones, 
apertures of successive chambers alternately 
at opposite ends of the test, reflecting the 
early milioline arrangement; wall calcareous, 
imperforate, surface smooth or with trans
verse wrinkles; aperture terminal, a rounded 
opening surrounded by radiating slits between 
five to six arched ribs, the ribs joining in a 
ring that encircles the central opening.Holo- 
cene; Malay Archipelago; Indian Ocean.

PARAHAUERINA McCulloch. 1977
Plate 349, figs. 5-ft

Type species: Parahaueriua displicata McCul
loch. 1977; OD.
Paruhaueriiw  McCulloch. 1977 (*1961), p. 235. 
Neohauenrm  McCulloch. J977 (*1961), p. 234; type species: 

N eohauerina sn en rm en s is  McCulloch, 1977: OD.
Test discoidal. sides flattened, but slightly 

elevated in the central region, quinqucloculine 
in early stage, later planispiral with low and 
elongate chambers increasing very slowly in 
height as added, more than two chambers per 
whorl, from two and a half to four in the final 
whorl; wall calcareous, imperforate, hyaline, 
surface of later chambers appearing crenu- 
late, with five or six radial to slightly oblique 
transverse constrictions per chamber: aperture 
at the end of the final chamber, consisting of 
numerous prominent pores in an apertural 
plate, also with a  row of grooves perpendicu
lar to and just distal to each suture of the final 
whorl, probably with sutural pores as in Poly- 
segmentina. Holocene: E. Pacific: Galapagos 
Islands; Gulf of California; off Mexico; off 
Costa Rica.

PARAHAUERINOIDES McCulloch, 1977
Plate 349, figs. 9 and 10

Type species: Purahauerinoides complanati- 
formis McCulloch, 1977: OD.
Purahauerinoides McCulloch. 1977 (*1961), p. 236.

Test discoidal, circular to ovate in outline, 
strongly compressed, planispiral and evolute 
throughout, early stage not elevated above 
the level of the later whorls, chambers one- 
half coil in length, increasing very slowly in 
height as added, final whorl with two and a 
half chambers; wall calcareous, imperforate.

smooth, hyaline in appearance, with a row of 
tiny pores and short grooves perpendicular to 
and just anterior to the sutures of the final 
whorl as in Polysegmentina; aperture at the 
end of the final chamber, with numerous pores 
in an ovate convex trematophore. Holocene; 
Sri Lanka; Philippines.

PRAELACAZINA Hofker, 1959 
Plate 346. figs. 12-17

Type species: Biloculina fragilis Hofker, 1927 
(*1490), p. 173.
Praelacazinu Hofker. 1959 (*1515), p. 372.

Test elongate ovoid in outline, biloculine 
in the adult as in Pyrgo. early microspheric 
stage quinqueloculine; wall porcelaneous, with 
outer agglutinated layer; aperture elongate, 
crescentic, at the end of the final chamber 
and provided with a simple to bind tooth. U. 
Cretaceous (Maastrichtian); Netherlands.

Remarks: The genus is tentatively recog
nized on the basis of the two-layered wall. 
However, the original illustrations appear to 
show the two wall layers completely filling 
the chamber lumen, aperture, and intercameral 
foramina, suggesting that the “agglutinated 
layer" may only be recrystallized calcite such 
as is common in Maastrichtian chalks of the 
southern Netherlands.

PSEUDOMASSILINA Lacroix. 1938
Plate 349. figs. 20-22

Type species: Massilina australis Cushman, 
1932 (*762), p. 32; OD.
P seudom assilina  Lacroix. 193ft (*1767), p. 3.

Test subcircular in outline, flattened, cham
bers one-half coil in length, early stage quin
queloculine, later planispiral with gradually 
shorter chambers so that final stage may have 
more than two chambers per whorl; wall cal
careous. imperforate, thin and translucent, 
with finely pitted surface; aperture at the end 
of the final chamber, a very elongate narrow 
slit, with bordering lip but withouf a tooth. 
Holocene; central Pacific.

Remarks: The pitted wall surface was 
described by Lacroix as canaliculate between 
fine perforations and the wall with distinct 
layers. The figures given by Lacroix (1938, 
*1766) to illustrate this microstructure (repro



duced by Loeblich and Tappan. 1964, *1910, 
p. C463, fig. 352, 2a. b) do not indicate the 
magnification and appear to be too fine a 
structure to have been resolved in the light 
microscope. Pending additional studies with 
the SEM, this surface structure appears 
questionable.

PSEUDOPYRGO Rasheed, 1971
Plate 351, figs. 17 and 18

Type species: Biloculina milletti Cushman, 
1917(*708), p. 81; OD.
Pseudopyrgo Rasheed. 1971 (•2514), p. 66. pi. 14, fig. 2 

(also as Pseudo-Pyrgo. p. 42; non Pseudopyrgo Hofker, 
1976).
Test narrow and elongate, chambers stated 

to be at first quinqueloculine, then triloculine, 
and finally biloculine as in Pyrgo, laterally 
compressed between chambers in contrast to 
the compression through the midpoint of 
opposing chambers as in Pyrgo: wall calcare
ous, imperforate, porcelaneous; aperture ter
minal, rounded to ovate, without a tooth, 
may be bordered by a lip. Holocene; N. and 
S. Pacific.

Remarks: Rasheed (1971. *2514) and Milieu 
(1898, *2141, p. 268) describe the type spe
cies as without a tooth. Cushman (1917, *708) 
stated that a small bifid tooth is present but 
this seems questionable.

PSEUDOSIGMOILINA Bartenstein, 1965 
Plate 346, figs. 4-6

Type species: Quinqueloculina infravalangin- 
iana Bartenstein. 1962 (*148), p. 141; OD. 
Pseudosigmoilina Bartenstein. 1965 1*149), p. 350.

Test elongate ovate to fusiform, chambers 
one-half coil in length, arrangement quinque
loculine, five chambers visible from the exte
rior; wall calcareous, imperforate, porcela- 
neous; aperture terminal, rounded, without a 
tooth. L. Cretaceous (Berriasian); Switzerland.

Remarks: The genus is poorly known, as 
no sections have been illustrated to show the 
internal structure, and the aperture has not 
been illustrated.

PSEUDOTRILOCULINA Cherif. 1970 
Plate 352. figs. 6-14

Type species: Triloculina lecalvezae Kaaschie-

ter, 1961 (*1626), p. 166 (nom. subst. pro 
Triloculina laevigata d'Orbigny, 1826 (*2303), 
p. 300. name not available, ICZN Art. 12 (a), 
no description; and nom. subst. for Triloculina 
laevigata Terquem, 1878. *3145, p. 57, provid
ing first description and illustration: non 
Triloculina laevigata Bomemann, 1855); OD. 
Triloculina f Pseudotriloculina) Cherif. 1970 (*573), 

p. 113.
Sinuloculina k.uczkowska, 1972 (*1939), p. 370; type 

species: Biloculina cyclostoma Rcuss, 1850 (*2573), 
p. .382: OD.
Test ovate in outline, periphery broadly 

rounded, chambers one-half coil in length, 
early stage cryptoquinqueloculine, later with 
planes of coiling increasing to 180° to become 
approximately planispiral or very slightly sin
uate as seen in section, chambers lack a floor 
and broadly overlap preceding chambers so 
that only two to three are visible from the 
exterior; wall calcareous, imperforate, porce
laneous: aperture large, rounded, at the end 
of the final chamber, may be bordered with a 
thick rim and provided with a protruding bifid 
tooth. M. Eocene (Lutetian) to Holocene; 
cosmopolitan.

Remarks: Although the type species was 
designated as Triloculina laevigata d'Orbigny, 
1826, this was a nomen nudum, and the name 
was first validated by Terquem in 1878 based 
on material from the Pliocene of Rhodes. 
Thus the species is based on specimens from 
the Pliocene of Rhodes and not on d’Orbigny’s 
material. However, by the date that Terquem 
validated this species, it was a homonym of T. 
laevigata Bornemann, 1855. Kaaschieter(1961, 
*1626) renamed the homonym Triloculina 
laevigata Terquem (non Bomemann). as T. 
lecalvezae. which is the correct name for the 
type species of Pseudotriloculina. However, 
Kaaschieter illustrated material from the 
Eocene (Lutetian) of Damery. France. Y. Le 
Calvez (1970, *1803, p.51) noted that d'Orbigny 
had figured a specimen under the name of 
Triloculina laevigata from the Lutetian of 
Valognes, although d’Orbigny's specimen in 
the Paris Museum was from the Recent Medi
terranean. as was that studied by Cherif. Le 
Calvez illustrated an Eocene fossil specimen 
from Chaussy under this name. Apparently 
different authors identify two or more differ



ent species as T. lecalvezae (or Pseudorrilocu- 
lina lecalvezae). No hoiotype was designated 
originally by Terquem. nor has a lectotype 
been designated subsequently. We therefore 
designate the specimen figured by Terquem 
(1878,*3145, pi. 5. fig. 20a. b), from the Pliocene 
of Rhodes, as the lectotype of T. laevigata 
Terquem and thus of Pseudolriloculina lecal
vezae (Kaaschieter).

PTYCHOMILIOLA Eimer and Fickert. 1899 
Plate 353. figs. 10 and 11

Type species: Miliolina separans Brady. 1881 
(*339), p. 45: SD Cushman, 1928 (*747), 
p. 154.
Ptychom ilio la  Eimer and Fickert. 1899 (*1088), p. 687, 

Test subtriangular in outline, early cham
bers milioline in arrangement, later planispiral 
and evolute, with three chambers per whorl, 
loosely coiled so that small gaps may occur 
between chambers, or rarely uncoiling with 
the final chamber extending away from the 
early part of the test: wall calcareous, imper
forate. porcelaneous, surface may be orna
mented with numerous longitudinal costae; 
aperture terminal, rounded, at the slightly 
constricted end of the final chamber, bordered 
by a narrow everted lip and provided with a 
small bifid tooth. Holocene; Pacific.

PYRGO Defranee. 1824 
Plate 351, figs. 5-16

Type species: Pvrgo laevis Def ranee, 1824; 
OD(M).
Pyrgo Defiance, 18241*921), p. 273.
B iloculina  d’Orbigny, 1826 (*2303), p. 297: type species: 

B itaculina  bullo ides d'Orbigny. 1826; SD Cushman, 
1917 |*708|, p. 73.

PseudobiloculinaC hcril. 19701*573), p. 131: type species: 
B iloculina  obtonga  d'Orbigny. 1839 (*2304), p. 163: 
OD.

Pyrgoides Hofker. 1976 (*1525), p. 115: type species: 
Biloculina ringens l Lamarck I var. denticu la la  Brady. 
1884 (*344), p. 143: OD.
Test ovate in outline, compressed through 

the midpoint of the opposing chambers, periph
ery angular to carinate, chambers one-half 
coil in length, microspheric generation with 
early quinqueloculine to cryptoquinquelocu- 
line arrangement, adult biloculine; wall cal
careous, imperforate, porcelaneous; aperture

at the end of the final chamber, ovate, with a 
short bifid tooth. U. Eocene (Priabonian) to 
Holocene; cosmopolitan.

Remarks: Jurassic and Lower Cretaceous 
species recorded as Biloculina do not appear 
to be congeneric; the Lower Cretaceous spe
cies may belong to Fissurina.

PYRGOELLA Cushman 
and E. M. White, 1936 

Plate 351. figs. 1-4
Type species: Biloculina sphaera d'Orbigny, 
1839 (*2306), p. 66; OD.
Pyrgoetlu  Cushman and E. M. While. 1936 (*861), p. 90.

Test subglobular, early stage with cham
bers one-half coil in length and pseudotriloc- 
uline in arrangement, later biloculine with 
successive chambers strongly overlapping the 
preceding ones: wall calcareous, imperforate, 
porcelaneous; aperture in the early stage with 
a large triangular tooth, in the adult the tooth 
is attached at both ends, dividing the V'-shaped 
opening into two separate elongate openings, 
additional straight, sinuate, or V'-shaped open
ings may also occur. Pleistocene to Holocene: 
S. Atlantic; Gulf of Mexico; USA: California.

Remarks: Some Miocene species referred 
here do not have the multiple aperture char
acteristic of the genus and are not congeneric.

S1SSONIA McCulloch. 1977
Plate 353. figs. 16-18

Type species: Sissonia sanhenitoensis McCul
loch. 1977; OD.
Sissonia  McCulloch. 1977 (*1961), p. 572.

Test subtriangular in outline, somewhat 
compressed and possibly may have been 
attached to algae in life, as one side of the 
hoiotype shows bordering chambers partially 
embracing an elongate groove that crosses 
the center of the test, early chambers ap
parently quinqueloculine, although no sec
tions were made to confirm this, later plani$piral 
with more numerous chambers per whorl, or 
possibly has three chambers per whorl that 
are subdivided into two to three chamberlets, 
sutures depressed, straight and horizontal, 
periphery rounded, peripheral outline lobu- 
late; wall calcareous, white and porcelaneous. 
thick, surface with longitudinal to oblique



ribs that are not continuous across the sutures: 
aperture a broad arch at the end of the final 
chamber, bordered by a narrow lip, but with
out an apertural flap or tooth. Holocene, at 
26 m; off Mexico.

STEIGERINA McCulloch. 1977
Plate 353, figs. 4-6

Type species: Steigerina bubnanensis McCul
loch. 1977; OD.
Steigerina McCulloch. 1977 | *19611, p. 572 Ialso as 

Steit’ierina. p. 5721.
Test rounded in outline, flattened, early 

stage with chambers a half coil in length in 
quinqueloculine arrangement, later with broad 
and strongly overlapping planispiral cham
bers that are narrower at the base and widen 
distally, final whorl may include two and u 
half chambers as last one is slightly shorter, 
sutures depressed, periphery rounded: wall 
calcareous, porcelaneous. thick. surface with 
longitudinal to oblique ribs; aperture a high 
arch at the end of the final chamber, with a 
narrow triangular tooth projecting from its 
base. Holocene, at 20 m to 40 m; Philippines.

TORTONELLA Didkovsky. 1957
Plate .146. figs. 18-28

Type species: Tortonella bondarlschitki Did
kovsky. 1957; OD.
Ibrlnnella Didkovsky, 1957 | *953), p. 1138.

Test subcircular in outline, flattened to 
biconvex with broadly rounded periphery, early 
chambers one-half coil in length in a triloculine 
arrangement, later planispiral. and final whorl 
with slightly more than two chambers, all 
chambers inflated, enlarging rapidly as added: 
wall calcareous, imperforate, porcelaneous: 
aperture terminal on the final chamber, large 
and oval with a short flaplike tooth in the 
early stage, later with progressively more com
plex tooth that forms a ring in the center of 
the opening, the ring bridged to the outer rim 
on four sides, resulting in multiple openings. 
M. Miocene (Tortonian); USSR: Ukraine.

TRILOCULINA d'Orbigny, 1826
Plate 351. figs. 19-21

Type species: Miliolites trigonula Lamarck,

18041*17781, p. 351: SD Cushman. 1917 (*708), 
p. 65.
Ir ilocu tm a  d'Orbigny. 1826 (*2303), p. 2*19. 
Sp idestom ella  O. G. Costa, 1856 (*6861, p. 370; type 

species: Spideslnm ella xltibulifem  G>sta, 1856; ODlMl. 
M ilinliiui Williamson. 1858 (*33791. p. 83; type species: 

obj.; SD Galloway. I933(*1205|, p. 123.
Test ovate in outline, equilaterally trian

gular or sublriangular in section, chambers 
one-half coil in length, early stage crypto- 
quinqueloculine. at least in the microspheric 
generation, but this stage may be lacking in 
the megalospheric generation, later pseudo- 
triloculine or triloculine. only three chambers 
visible from the exterior, chambers without a 
floor: wall calcareous, imperforate, porce
laneous; aperture rounded, at the end of the 
final chamber, with a short bifid tooth. M. 
Eocene to Holocene: cosmopolitan.

TRILOCUL1NELLA Riccio. 1950
Plate 353. figs. 1-3.7-9 and 12-15 

Type species: Triloculinella oblicfuinodus 
Riccio. 1950; OD.
Tritocnlinelln Kiccio, 19501*2625), p. kH).
Scutuloris Loehlicll and Tappan. 1953 l*1887|, p. 41: 

type species: Scutulnrix le^minh Loeblieh and Tap- 
pan, 1953; OD.

<Ju iiu /u irw lh  Vella, 1957 (*3285), p. 21; type species: 
Q uituiuinella  h o m ib n io k i  Vella, 1957; OD.
Test ovate in outline, rounded to ovate in 

section, periphery rounded, chambers one- 
half coil in length, arrangemenl cryptoquin- 
queloculine to quinqueloculine. the final three 
to five chambers visible from the exterior; 
wall calcareous, imperforate, porcelaneous: 
aperture an arch at the end of the final cham
ber, largely covered by a broad apertural flap. 
Oligocene to Holocene: cosmopolitan.

Remarks: The cryptoquinqueloculine nature 
of numerous taxa with only three chambers 
visible externally was demonstrated by Bog
danovich (1969, *272), who showed this to be 
common in taxa previously placed in Milioli- 
nella. He therefore suggested that the quin
queloculine Scutuloris and cryptoquinqueloc
uline "Miliolinella" were synonymous. He 
noted that the section illustrated as M. sub
rotunda by Loeblieh and Tappan (1964, *1910, 
fig. 355,2, on p. C467) did not appear to agree



with this species. This figure of a sectioned 
specimen from the Island of Delos. Greece, 
was reproduced from Sidebottom, 19041*2908). 
We agree with Bogdanovich's assessment of 
these genera, but would exclude from synon
ymy Miliolinella as based on the neotype 
of Miliolinella subrotunda, which becomes 
massilinc and hauerinoid in chamber arrange
ment; the section figured by Sidebottom 
appears to be conspecific with the neotype. 
Triloculinella was also originally described as 
triloculine in chamber arrangement, but the 
top view of the holotype indicates the cham
bers to be added in planes 144° apart, hence 
the species and the genus based on it are 
cryptoquinqueloculine.

TRILOCULINELLUS Saidova. 1975
Plate 352. figs. 16 and 17

Type species: Triloculinelluspolitus Saidova, 
1975: OD.
Triloculinellus Saidova. 1475 1*2645), p. 158.

Test ovate in outline, triangular in section, 
angles sharp, microspheric generation with 
early stage quinqueloculine, adult triloculine, 
megalospheric test triloculine throughout: wall 
calcareous, imperforate, porcelaneous; aper
ture rounded at the end of the final cham
ber. with a broad spatulale tooth. Holocene:
N. and S. Pacific: off Tasmania.

TRILOCUUNOIDES Shchedrina, 1964
Plate 352, figs. 18 and |4

Tvpe species: Tritoculinoides magnus Shche
drina. 1964 (nom. imperf. as T. magnum); 
OD.
Trilnculintrides Shchedrina. 1964 1*2890), p. 100.

Test ovate in outline, sharply triangular in 
section, chambers one-half coil in length, 
triloculine in arrangement: wall calcareous, 
imperforate, porcelaneous; aperture rounded 
at the end of the final chamber, with a small 
bifid tooth in the early stage, the ends enlarg
ing, curving and fusing in later chambers to 
form a complete ring that is connected both 
to the base of the tooth and to the opposite 
margin of the aperture. M. Miocene to Holo
cene: Australia: Japan Sea: Okhotsk. Sea: 
Greenland Sea.

TSCHOKRAKELLA Bogdanovich. 1969
Plate 354, figs. 1-6

Type species: Miliolina caucasica Bogdano
vich. 19471*267), p. 23: OD.
Txchokrukella  Bogdanovich. 1969 1*273). p. 114. 
T w hokrake lla  Bogdanovich. 1965 (*271), p. 314, 316, 

3)4.320, 343, .345, and table 3 opp. p. 342 inaroe not 
available, IC7.N Art, 13 (allii. no description)
Test narrow, elongate, chambers one-half 

coil in length, early chambers in quinqueloc
uline arrangement, then planispiral or with 
planes slightly more than 180° apart to result 
in a sigmoid appearance in section, chambers 
strongly produced at the aperture, resulting 
in a very elongate test: wall calcareous, porce
laneous. surface smooth to coarsely costatc: 
aperture terminal at the end of the elongate 
neck, ovate to slitlike, without a tooth. M. 
Miocene; USSR: N. Caucasus, Azerbaydzhan. 
Georgia. Dagestan.

VARIDENTELLA Luczkowska. 1972
Plate 354. figs. 7-12

Type species: Miiiotina reussi Bogdanovich, 
1947 (*267), p. 21; OD.
Vuridcnlella  Luczkowska. 1972 1*1939). p. 371.

Test ovate in outline, chambers one-half 
coil in length, early stage quinqueloculine to 
cryptoquinqueloculine, axis of coiling may 
change by 9()0 after the early stage but later 
return to the original axis, three, four, or five 
chambers may be visible from the exterior, 
chambers without a floor; wall calcareous, 
imperforate, porcelaneous; aperture rounded 
to slitlike, with narrow to broad tooth, or 
none. Miocene (Tortonianl to Holocene.

WELLMANELLA Finlay. 1947 
Plate 352. fig. 15

Type species: Wellmanella kaiata Finlay, 1947: 
OD.
W ellm anella  Finlay, 1447 (*1130), p. 270.

Test about 1 mm in length, ovate in out
line, early stage triloculine or possibly quin-; 
queloculine, with chambers one-half coil iri 
length, later nearly planispiral and with three 
to four chambers per whorl: wall calcareous, 
imperforate, porcelaneous. may have fine sur
face striae; aperture a narrow slit at the open



end of the final chamber, bordered at each 
side by two thin flanges, without a tooth. U. 
Eocene: New Zealand.

WELLMANELLINELLA Cherif, 1970
I’lale 354, figs. I.V|7

Type species: Planispirina striata Sideboltom. 
1904 (*2908), p. 21: OD.
Wellmanellinella Cherif. I970 1*57.11, p. 154.
S n in iIo n a t W ellm anellinella} O m n i .  1973 (*57.4), p. 7lfi 

Inom. lransl.1.
Test ovate in outline, periphery lobulate. 

laterally compressed, with one side more evo- 
lute and flattened, possibly due to attach
ment, opposite side convex with inflated 
chambers more embracing, early stage quin- 
queloculine in arrangement, later cham
bers rapidly enlarging, planispirally urranged, 
three chambers per whorl in the adult; wall 
calcareous, porcelaneous. highly polished, thin 
and translucent. convex surface with fine lon
gitudinal irregular striae that are less appar
ent on the flattened side: aperture a broad 
arched opening at the end of the final cham
ber. bordered by a narrow everted lip. and 
with a wide semilunate flaplike tooth. Holo
cene; Greece: Adriatic.

Subfamily S1GMOILINITINAE 
Luczkowska. 1974

Sigmoilinilinae Luczkowsku. 1974 (*194(1), p. 148. 
Nummoloculininae Said ova, 1981 (*2696), p. 32.

Test with two chambers per whorl, early 
stage with chambers added in planes slightly 
less than 180° apart, the angle gradually increas
ing until chambers are added in a single plane, 
later stage may have more than two chambers 
per whorl. Eocene to Holocene.

ANCHIIIAUERINA McCulloch. 1977
Plate 355, figs. 15 and 16

Type species: Anchihauerina delicatissima 
McCulloch. 1977; OD.
Anchihauerina McCulloch. 1977 (*1961), p. 233.

Test ovate in outline, flattened, with nar
row elongate chambers one-half coil in length, 
at first added in a sigmoiline series that is 
elevated above the general level, later plani- 
spiral and evolute: wall calcareous, imper

forate. thin, fragile and hyaline, surface of 
later chambers crenulated, with seven or eight 
gentle transverse undulations; aperture with 
two openings in a terminal trematophore. 
Holocene, from 20 m to 100 m: off Colombia; 
Mexico: Philippines.

LONGIAPERTINA Seiglie 
and Bermudez, 1966

P late  355. figs. 1-6

Type species: Langiapertina varistriala Seiglie 
and Bermudez. 1966; OD.
Longiaperdna S e ig lie  an d  B erm u d ez . 1966 (*2854), 

p. 431.

Test small, up to 0.18 mm in length, ovate 
in outline, slightly flattened, periphery angu
lar and truncate, chambers one-half coil in 
length, added in a sigmoid series in the early 
stage, later tending to be added in a single 
plane, chambers narrower at the base, flaring 
at the upper end. about seven visible at the 
exterior; wall calcareous, imperforate, sur
face ornamented by longitudinal keels at the 
chamber angles and by oblique costae on the 
sides; aperture terminal, narrow, elongate, 
and slitlike, bordered by a distinct lip. U. 
Eocene; Cuba.

MESOSIGMOILINA S. Y. Zheng, 1981 
Plate  356. figs. M

Type species: Pseudosigmoilina minuta S. Y 
Zheng. 1979(*3449), p. 129. 208: OD.
Mesosigmoilina S. Y- Z h en g , 1981 (*3451), p. 483 inom .

subst. p ro  Pxeudusigmtiilma S. Y. Z h en g . 19791. 
PseudosignmiHna S. Y. Z heng . 1979 (*3449), p. 129. 207 

(non Psei dosigmnilina B artenstein . 1965); type  species: 
ohj.: 013.

Test elongate, subfusiform, chambers one- 
half coil in length, added in a sigmoiline series, 
lateral extensions of the chamber wall strongly 
overlapping all earlier chambers but the penul
timate one and only two chambers visible 
from the exterior, chambers with complete 
floors, not closely appressed and in section 
may show gaps between chambers: wall cal
careous, imperforate, porcelaneous. surface 
may have longitudinal costae; aperture small, 
rounded, without a tooth, at the end of a 
protruding neck that may have a phialine lip. 
Holocene: China: Xisha Islands.



NUMMOLOCULINA Steinmann, 1881
Plate 35ft. figs. 17-23

Tvpe species: Biloculina contraria d'Orbigny, 
1846 (*23091, p. 266; OD.
Summotoculina Steinmann. I MM | *30651, p. 31.

Test ovate in outline, discoidal to bicon
vex, periphery broadly rounded, with two rap
idly enlarging chambers per whorl added in 
planes less than 180° apart to result in an 
early sigmoid arrangement as seen in section, 
later with up to five chambers per whorl added 
in a single plane, lateral wall extensions from 
each chamber overlap the umbilical region 
and entirely cover the earliest chambers but 
do not completely cover the peripheral region 
of the penultimate chamber, thus sectioned 
specimens with three to five chambers per 
whorl show an equal number of lamellae per 
whorl; wall thick, calcareous, imperforate, 
porcelaneous. surface smooth and polished; 
aperture large, semicircular to subtriangular 
at the end of the final chamber, with a dis
tinct broad flap. M. Miocene (Tortonian) to 
Holocene; Europe; Atlantic; Pacific.

POLYSEGMENTINA Cushman, 1946
Plate 355. figs. 11-14

Type species: Hauerina circinaia Brady. 1881 
(*3391, p. 47; OD.
Pnlysegmentina Cushman, 1946(*7%), p. I.

Test discoidal. circular to ovate in outline, 
laterally compressed, early chambers in sig- 
moiline arrangement and with more than three 
chambers per whorl, later planispiral and par
tially involute, chambers increasing rapidly 
in breadth and height, and in number up to 
five to seven per whorl, occasional specimens 
may tend to uncoil in the final stage, proximal 
interior of chambers with liny narrow longi
tudinal ridges just distal to the sutures, adja
cent ridges may coalesce inward to form 
complete tubes, the interridge areas opening 
to the exterior as numerous narrow tunnels 
where the tubular structures merge into lon
gitudinal externa] ridges that partly cross the 
chamber; wall calcareous, imperforate, porce
laneous. thick; aperture in the early stage 
with a tooth that in later chambers rapidly 
becomes more complex and finally has numer

ous openings in a narrow and elongate con
vex trematophore plate. Holocene: Pacific.

Remarks: Although Ponder (1975, *2451, 
p. 5) considered Polysegmentina as a synon
ym of Hauerimu it differs in its distinctive 
openings and ridgelike inner structures. The 
excellent discussion of the aperture, coiling, 
sutural, and other morphologic characters 
(Ponder. 1975) refer to Polysegmentina rather 
than true Hauerina. which has an early quin- 
queloculine rather than sigmoiline stage.

PSEUDOSCHLUMBERGER1NA
Cherif. 1970

Plate 355. figs. 7-10
Type species: Sigmoilina ovata Sidebotlom. 
1904 (*2908), p. 6; OD.
Pseiuloschliimberyeriitii Cherif. I970|*S73|, p. 145. 
Quinqueloculitia fPseudaschtumhergerina) Cherif. 1973 

1*574), p. 94.
Test ovate in outline, slightly compressed 

in section, two chambers per whorl, added in 
continually changing planes to result in a 
sigmoid chamber arrangement of two tightly 
spiralling series, up to seven chambers visible 
from the exterior, chambers lack wall exten
sions over the earlier part of the test like 
those of Sigmoilina or Nummuloculina: wall 
calcareous, porcelaneous. polished; aper
ture an arched opening at the end of the 
final chamber, with a simple to bifid tooth. 
Holocene; Greece.

SIGMELLA Azbel' and Mikhalevich. 1983 
Piute 35b. figs. 1-4

Type species: Sigmoilina edwardsi Schlum- 
berger. 1887 (*2761), p. 118 (as Planispirina 
edwardsi on p. 113): OD.
Sigmelta Azbel’ and Mikhalevich, in Mikhalevich. 19K3

(*2111), p. 121.
Test broadly ovate in outline, slightly 

flattened in section, periphery subacute, cham
bers one-half coil in length, but added less 
than 180° apart, resulting in a sigmoid appear
ance in section, chambers with floors but 
lack lateral extensions over earlier chambers 
like those of Sigmoilina. numerous chambers 
visible from the exterior: wall calcareous, 
imperforate, porcelaneous. polished, surface



smooth: aperture round to oval, may have a 
small tooth. Oligocene, Holocene; Australia: 
Atlantic: Canary Islands: Pacific.

SIGMOIHAUERINA S. Y. Zheng. 1979 
Plalc .158. figs. 5-10

Tvpe species: Htmerina hradviCushman. 1917 
(*7081, p. 62; OD.
Sigmoihauerina S. Y. Zheng. 1979 (*3449), p. 134, 209.

Test broadly ovate, chambers one-half coil 
in length and sigmoiline in arrangement in 
the somewhat inflated biconvex early stage, 
later planispiral and strongly compressed, with 
somewhat shorter but much broader cham
bers. final whorl commonly has three cham
bers. chambers with floors: wall calcareous, 
imperforate, porcelaneous, surface may have 
fine longitudinal striae; aperture at the end of 
the final chamber, cribrate. L. Miocene 
iBurdigalian) to Holocene: cosmopolitan.

Remarks: Haueriiia hradvi was described 
by Cushman (1917. *708). as occurring in the 
Gaspar Straits, from Hong Kong, and off the 
Hawaiian Islands; the synonymy originally 
included Hauerina compressa of Brady. 1884. 
of Millett. 1898, and of Rhumblcr, 1906, as 
these were distinct from Hauerina compressa 
d'Orbigny. According to Cushman 11946. *798, 
p. 111. the illustrated specimen (Cushman. 
1917, *708, pi. 23, fig. 2) by error "was of 'H. 
circinata H. B. Brady' and was not the type 
specimen." In neither publication was there 
an indication as to which was the "type speci
men." and none was illustrated as such. After 
examining all specimens under this name in 
the Cushman collection (as discussed by 
Loeblich and Tappan. 1986, *1929, p. 344). 
the specimen illustrated by Brady (1884, *344, 
pi. XI. figs. 12a, b) and deposited in the BMNH 
was designated as lectotype of Hauerina bmdvi. 
the type species of Sigmoihauerina.

SIGMOILINA Schlumberger, 1887 
Plate 356. figs. 21-24

Type species: Planispirina sigmoidea Brady. 
1884 (*344), p. 197: SD Cushman, 1917 (*708),
p. 60.
Siumoilina Schlumberger, 1887 (*27611, p. 118.

Test ovate in outline, biconvex but asym
metrical. chambers one-half coil in length, at 
first added about 120° apart but the angle 
gradually increasing so that the chamber 
arrangement shows a sigmoid curve as seen 
in section, chambers with broad lateral exten
sions that overlap the earlier pan of the test, 
resulting in a much thickened wall in the 
central area and a biloculine appearance from 
the exterior: wall calcareous, thick, imperfo
rate. porcelaneous: aperture terminal, rounded, 
with a small tooth. Eocene?. L. Miocene 
(Burdigalian) to Holocene; cosmopolitan.

SIGMOILINELLA S. Y. Zheng. 1979
Plate 35b. figs. 5-7

Tvpe species: Sigmoilinella tortuosa S. Y. 
Zheng. 1979; OD.
Sigmoilinella S. Y. Zheng. 1979 3( *3449), p. 130.208.

Test elongate fusiform, twisted in appear
ance, subtriangular in section, chambers one- 
half coil in length, with planes of coiling 
changing to give a sigmoiline appearance in 
section, later chambers added in a single plane, 
three to four visible from each side, cham
bers with floors, widest at the base and tapering 
through the middle and later part, terminally 
produced as a long neck; wall calcareous, 
imperforate, porcelaneous, surface smooth, 
or with a few low longitudinal costae: aperture 
rounded, at the end of the produced neck, 
bordered by a distinctly thickened rim. and 
with a short bifid tooth. Holocene: China: 
Xisha Islands.

SIGMOILINITA Seiglie. 1965
Plate 356. figs. 14-18

Tvpe species: Quinqueloculina tenuis Czjzek. 
1848 (*866), p- 149; OD.
Sifjmoilinita Seiglie. 1965 (*2847), p. 72.
Spimfiluiina Mikhalevich. 1983 1*21111, p. 100: type 

specie*: Spimlnculinti axpemla Karrer. 1868 (*1653), 
p. 136: OD.
Test ovate to fusiform in outline, flattened, 

chambers one-half coil in length, at first added 
in an evolute sigmoiline series, slightly more 
than 180° apart, the angle gradually decreas
ing until the later whorls are planispiral.



chambers numerous, narrow: wall calcareous, 
imperforate, porcelaneous: aperture at the 
produced end of the final chamber, may have 
a weakly developed tooth. Miocene (Tortonian) 
to Holocene: cosmopolitan.

Remarks: Described by Seiglie (1965) as 
quinqueloculine in the early stage, but the 
illustrated section appears to be sigmoiline in 
chamber arrangement. Spiroglutina was said 
to be planispiral throughout, but the original 
figures of the Miocene type species indicate a 
sigmoid arrangement.

SIGMOINELLA Saidova, 1975
Plate .'.Mi. figs. I1) and 20

Type species: Sigmoinella borealis Saidova. 
1975; OD.
Sigmoinella Saidova. 1975 (*2695), p. 157.

Test ovoid in outline, robust, chambers 
one-half coil in length and laterally strongly 
overlapping the earlier parts of the test, cham
bers added in planes separated by gradually 
increased angles, so that they appear in sec
tion to form a sigmoid series: wall calcareous, 
porcelaneous; aperture at the end of the final 
chamber, largely covered by a broad flap that 
attaches at its base to the preceding chamber. 
Holocene: N. Pacific.

Remarks: The genus was described as hav
ing a sigmoid chamber arrangement like that 
of Sigmoilina, but no sections have been illus
trated for Sigmoinefla.

SIGMOPYRGO Hofker, 1983
Plate 357. figs. 14-18

Type species: Biloculina vespertilio Schlum- 
berger, 1891 (*2764), p. 174; OD.
Sigmapyrgo Hofker, 1983 (*15311, p. 26.

Test large, up to 1.5 mm in diameter, 
subglobular. megalospheric test biloculine 
throughout, microspheric test with numer
ous chambers one-half coil in length, arranged 
in varying planes in the early stage to result in 
a sigmoid series for up to as many as eighteen 
or nineteen chambers, later chambers plani
spiral and alternately added on opposite sides 
as in Pyrgo. chambers without floors but added 
against the previous test surface: wall thick,

calcareous, porcelaneous, peripheral margin 
crenulate: aperture at the end of the final 
chamber, a broad low sinuate arch, with a 
similarly broad low flaplike tooth that may be 
slightly indented in the median plane to appear 
almost bifid, aperture bordered by an irregu
larly thickened rim. Holocene: Atlantic: Carib
bean: central Pacific.

SPIROS1GMOILINA Parr. 1942
Plate 357. figs. 11-13

Type species: Spirolocitlina tateana Howchin, 
18891*1561), p. 3; OD.
Spimsigmoitina Parr. 1942 (*2360), p. 361.

Test ovate to nearly circular in outline, 
flattened, numerous narrow and elongate 
chambers one-half coil in length added in 
various planes to form a sigmoid series in the 
inflated early portion but rapidly becoming 
planispiral and adult chambers added on oppo
site sides of the test, chambers with floors: 
wall calcareous, porcelaneous: aperture ter
minal. with a short simple tooth. Miocene: 
Australia.

SUBEDENTOSTOMINA McCulloch, 1981
Plate 357, figs. 8-10

Tvpe species: Subedentostomina lavelaensis 
McCulloch, 1981 las S. lavelaenus on pi. 24, 
figs. 12a-c); OD.
Siihedentoxlominu McCulloch. 1981 (*1962), p. 35.

Test elongate ovate in outline, compressed 
and with flattened sides, chambers one-half 
coil in length and added in various planes, 
appearing sigmoid in section, chambers 
broadest at the base where they curve across 
the aboral end. narrowing toward the aperture, 
and overlapping more strongly on one side 
than the other, a varied number being visible 
from the exterior: wall calcareous, imperfo
rate, porcelaneous, surface polished; aperture 
at the end of the final chamber, a narrow 
ovate slit bordered by a narrow lip. without a 
tooth. Holocene: Caribbean, off Venezuela 
and Colombia.

Remarks: The external appearance sug
gests a sigmoiline chamber arrangement, but



do sections have been made to show the inner 
structure.

VERTEBRASIGMOILINA Hofker, 1976 
Plate .157. figs. 1-7

Type species: Articulina mexicana Cushman, 
1922(*721|, p. 70; OD.
Vencbrasigmoilina Hofker. 19761*1525), p. 135.

Test broad and flattened, up to 1.0 mm in 
length, periphery carinate, proloculus followed 
by about two whorls of chambers one-half 
coil in length, in sigmoiline arrangement, later 
chambers increase rapidly in breadth but not 
proportionately in length so that later whorls 
have three chambers per whorl and coiling 
becomes planispiral, final stage with up to 
two uncoiled chambers; wall calcareous, 
porcelaneous, surface smooth and shining or 
may be faintly striate; aperture at the open 
end of the final chamber, an elongate slit 
bordered by an everted lip. Holocene; Gulf 
of Mexico: off Florida; West Indies.

Subfamily SIGMOILOPSINAE Vella, 1957
Sigmoilopsinae Vella, 1957 (*3255), p. 18.

Chambers one-half coil in length, added in 
changing planes that in section trace a sig
moid path in the early stage, later becoming 
planispiral; wall porcelaneous with aggluti
nated coating. Miocene to Holocene.

SIGMOILOPSIS Finlay, 1947 
Plate 356. figs. 8-13

Type species: Sigmoilina schlumbergeri Sil- 
vestri, 1904 (*2933), p. 267; OD.
Sigmoilopsis Finlay, 1947 (*1130), p. 270.

Test ovate in outline, chambers one-half 
coil in length, with rapidly changing planes in 
the early stage resulting in two spiralling series 
that appear sigmoid in section, ^gradually 
becoming planispiral in the adult, chambers 
with floors, chamber lumen narrow; wall thick, 
porcelaneous but enclosing a large quantity 
of agglutinated quartz particles, sponge spic
ules, and shell fragments; aperture terminal, 
rounded, with a small tooth. Miocene to 
Holocene; Europe; Atlantic; Caribbean; Aus
tralia: New Zealand.

Remarks: As no type specimen was origi
nally designated for Sigmoilina schlumbergeri, 
the specimen (BMNH) illustrated by Brady 
(1884. *344, pi. 8. figs, la, b) as Planispirina 
celata (Costa), from Porcupine Station 23, 
west of Ireland at 630 fathoms, was desig
nated as the lectotype (Loeblich and Tappan, 
1964, *1910, p. C466).

Subfamily TUBINELLINAE Rhumbler, 1906 
TUbmellinae Rhumbler, 1906 (*2619), p. 25.
Artubinia Rhumbler. 1913 |*262l), p. 352 (err. emend.). 
Hibincllinea Saidova, 1981 (*2696), p. 32 (supeisubfamily). 
Pavoninoidinae Saidova, 1981 (*2696), p. 32. 
Poroarticulininae Saidova, 1981 1*2696). p. 32.

Test milioline or spiroloculine in early stage, 
with chambers one-half coil in length, uncoiled 
and rectilinear in the adult. M. Eocene to 
Holocene.

ARTICULARIA Luczkowska. 1974
Plate 360. figs. 4-11

Type species: Articulina? articulinoides Gerke 
and Issaeva, in Bogdanovich, 1952 (*268), p. 
211: OD.
Articularia Luczkowska. 1974 (*1940), p. 66.

Test narrow and elongate, early stage ovoid 
and inflated, consisting of narrow elongate 
chambers one-half coil in length and in quin- 
queloculine or cryptoquinqueloculine arrange
ment, later stage uncoiled and rectilinear, of 
three to four elongate subpyriform chambers 
with oval to rounded section; wall calcare
ous. porcelaneous; aperture in the quinque- 
loculine stage oval with a short broad tooth, 
and in the uncoiled chambers is terminal and 
rounded with an everted lip but without a 
tooth. U. Miocene (L. Sarmatian); USSR; 
Poland.

ARTICULINA d’Orbigny, 1826 
Plate 359. figs. 8 and 9

Type species: Articulina nitida d’Orbigny, 1826: 
OD(M).
Articulina d'Orbigny, 1826 (*2303), p. 300. 
Ceralospirulina Ehrenberg. 1858 (* 1072), p. 11; type spe

cies: Ceratospirulina sprultii Ehrenberg. 1858; OD(M). 
Ceratoloculina Ehrenberg, 1857 (*1071), p. 548 (name 

not available, ICZN Art. 12 la), no description).



Test elongate, early ovoid portion consisting 
of chambers one-half coil in length, quinque- 
loculine or cryptoquinqueloculine, later with 
a few cylindrical, ovoid to pyriform rectilin
ear chambers that may be circular or flattened 
in section; wall calcareous, porcelaneous, sur
face smooth to longitudinally costate; aperture 
terminal, rounded to ovate, bordered by a 
prominent everted lip. M. Eocene (Lutetian) 
to Holocene; cosmopolitan.

DOGIELINA Bogdanovich and 
Voloshinova, 1949 

Plate 360. figs. 1-3
Type species: Dogielina sarmatica Bogdano
vich and Voloshinova. 1949; OD.
Dogielina Bogdanovich and Voloshinova. 1949 1*274), 

p. 185 (non Dogielina Raabe. 1959).
Test elongate, early chambers one-half coil 

in length and quinqueloculine, later cham
bers may be added in a single plane, final 
stage with a few elongate rectilinear cham
bers: wall calcareous, imperforate, porcela
neous, thick, commonly with irregularly pined 
surface and spongy stmcture; aperture termi
nal, rounded, bordered by numerous tooth
like projections that may bifurcate, arising 
from the thickened margin of the opening. U. 
Miocene (Sarmatian); USSR; Transcaucasus.

ISHAMELLA Buzas and Severin, 1982 
Plate 358. figs. 11-15

Type species: Ishamella apertura Buzas and 
Severin, 1982; OD.
Ishamella Buzas and Severin. 1982 (*461), p. 28.

les t small, about 0.24 mm in length, bilocu- 
Line, with two closely appressed chambers 
forming a single whorl, proloculus broadly 
ovate and widest at the aboral end, second 
chamber narrower and tubular, the interven
ing septum being vestigial; wall calcareous, 
imperforate, translucent, and milky white in 
color, surface smooth: aperture oval, at the 
open end of the second chamber, without a 
tooth. Holocene, lagoonal; USA: Rorida.

Remarks: This distinctive form may be a 
juvenile stage of some other milioline but was

relatively common where found and possible 
relationships are not apparent.

PARRINA Cushman. 1931 
Plate 358. figs. 16-20

Tvpe species: Nubecularia bmdvi Millett, 1898 
(*2141), p. 261 (nom. subst. pro Nubecularia 
inflata Brady, 1884 (*344), p. 135, non Nubecu
laria inflata Terquem, 1876); OD.
Panina Cushman. 1931 (*758), p. 20 mom. subst. pro 

Silveslria Schubert. 19211.
Silveslria Schubert, 1921 (*2823), p. 166 (non Silveslria 

Verhoeff. 1895 net Brian, 19021: type species: obj. 
Erichsenella Tinoco, 1955 1*3197), p. 19: type species: 

Erichsenellu kegeli Tinoco. 1955; OD.
Test elongate, early stage ovoid and cham

bers one-half coil in length in a quinqueloculine 
or cryptoquinqueloculine arrangement, later 
with a few irregular uncoiled chambers; wall 
calcareous, imperforate, porcelaneous; aper
ture terminal, bordered by a thickened lip, 
and commonly with two or more openings 
that may be produced on short necks on the 
final chamber. Holocene; W, Pacific: Fiji 
Islands; Atlantic Ocean: off Brazil.

PAVONINOIDES Bermudez, 1949 
Plate 359. fig. 10

Type species: Pavoninoides panamensis Ber
mudez. 1949; OD.
Pavoninoides Bermudez. 1949 |*202), p. 58.

Test flabelliform in outline, tiny and ovoid 
early stage with a few chambers one-half coil 
in length, three visible from the exterior on 
one side, later stage uncoiled with rapidly 
widening chambers that are strongly arched 
centrally but increase very slowly in height; 
wall calcareous, porcelaneous, surface with 
numerous fine pits or pseudopores; aperture 
terminal, multiple, a single row of pores on 
the terminal face of the final chamber. U. 
Eocene; Central America: Panama.

POROARTICULINA Cushman, 1944 
Plate 359, figs. 6 and 7

Type species: Pomarticulina glabra Cushman, 
1944: OD.
Pomarticulina Cushman, 1944 1*793), p. 52.

Test elongate, up to 1.85 mm in length.



ovoid early stage with chambers one-half coil 
in length in quinqueloculine arrangement, 
later stage uncoiling and rectilinear, with a 
few elongate cylindrical chambers; wall cal
careous, porcelaneous; aperture terminal, 
rounded, and with a tooth in the early stage, 
in the rectilinear stage cribrate and covering 
the protruding end of the final chamber. 
Miocene; Romania.

RECTOMASSILINA Seiglie, 1964
Plate 359. figs. 12-13

Type species: Rectomassilina triangularis Seig
lie. 1964; OD.
Rectomassilina Seiglie, 1964 (*2843), p. 605.

Test small, elongate, proloculus followed 
by chambers one-half coil in length, quinque
loculine, later chambers added on opposite 
sides in a single plane, resembling Massilina. 
and finally uncoiled and rectilinear, uniserial 
chambers may be pyriform in shape and angu
lar in section; wall calcareous, imperforate, 
porcelaneous; aperture rounded, at a slight 
inflation of the narrowed end of the final 
chamber. Holocene: off Northeast Venezuela.

TUBINELLA Rhumbler, 1906 
Plate 359. figs. 1-5 and It

Type species: Articulina funaiis van inornata 
Brady, 1884 (*344), p. 186; SD Cushman, 1928 
(*747), p. 151.
Tuhinella Rhumbler. 19061*2619), p. 25.
Artuhinum  Rhumbler, 19131*2621), p. 352(err. emend.). 
Tubinetlina Wiesner, 1931 (*3375), p. 67: type species: 

Articulina funaiis Brady. 1884 1*344), p. 185: OD. 
Falsotubinella Bogdanovich and Mikhalevich. in Mikhaf- 

evich. 1983 (*2111), p. 102; type species: Falsotubinella 
funaiis (Brady) subsp. nitens Mikhalevich, 1983; OD.
Test small, elongate, may be loosely attached 

at the base to the substrate by means of an 
organic adhesive material, early ovoid stage 
of two closely appressed chambers of one- 
half coil in length, later uncoiled and rectilin
ear to slightly arcuate, with short tubular 
chambers; wall calcareous, imperforate, por
celaneous, surface smooth or longitudinally 
costate, wall ultrastructure shows an outer 
layer of longitudinally arranged calcite nee
dles, a middle layer of randomly arranged 
needlelike crystals, and an inner layer of

tangentially aligned crystals; aperture at the 
open end of the chamber. Pleistocene to 
Holocene; Indian Ocean; Pacific; Atlantic; 
West Indies; Antarctic; Mediterranean.

Remarks: Falsotubinella was based on a 
new subspecies of Tubinella funaiis, but the 
genus is automatically an objective synonym 
of Tubinetlina Wiesner, 1931. asdifferent sub
species of a single species cannot be placed 
in different genera. We regard both nominal 
genera as synonyms of Tubinella.

Family MILIOLIDAE Ehrenberg, 1839
Miliolidae d’Orbigny, 1839 (*2304), p. xxxix. 160, nom. 

corr. pro family Miliolina.
Miliolina Ehrenberg, 1839 (*1054), table opp. p. 120. 
Millolida Schultze. 1854 (*2824), p. 52.
Miliolitidae Parker. 1858 (*2343), p. 53.
Miliolidea Reussand Fritsch, 1861 (*2593), p. 2. 
Miliolidce Schwager, 1876 (*2829), p. 476. 483. 
Miliolidina BUtschli, in Bronn, 1880 (*4211, p. 189. 
Miliolerta Haeckel. 1894 (*1355), p. 164.
Miliolinidae Rhumbler. 1895 (*2616), p. 86.
Miliolinae Deluge and H6rouard. 18961*926), p. 122. 
Armlliolidia Rhumbler. 1913(*262t|,p.341 (err. emend.).

Test with chambers one-half coil in length 
added in one or numerous regular planes; 
wall calcareous, porcelaneous, imperforate, 
thick, and with numerous pseudopores that 
may result in a complex wall structure; aperture 
terminal. M. Eocene to Holocene.

Subfamily NEAGUITINAE Andersen, 1984
Ncaguitinae nom. corr. herein pro sutfemily Neaguhesinae. 
Neaguitesinae Andersen, 1984 (*35k, p. 14 (nom. imperf.l. 
Texininae Andersen, 1984 (*35), p. 17.

Test with proloculus followed by cham
bers one-half coil in length added in a single 
plane, chambers with floors; wall calcareous, 
porcelaneous, imperforate, but with surface 
pits or pseudopores; aperture simple, termi
nal. M. Eocene to Oligocene.

NEAGUITES Andersen, 1984 
Plate 360. figs. 12-15

Type species: Spimloculina hyramensis Cush
man, 1922 (*719), p. 101; OD.
Neaguites Andersen, 1984 (*35), p. 14.
Texina Andersen. 1984 (*35), p. 17; type species: Texina 

fernyi Andersen, 1984: OD.
Test rounded to ovate in outline, sides



flattened, proloculus followed by two cham
bers per whorl added in a single plane, later 
chambers with separate floor and not merely 
lying against the previous whorl: wall calcar
eous. porcelaneous, surface with numerous 
small pits, pseudopores or reticulations; aper
ture terminal, simple. M. Eocene (Lutetian) 
to M. Oligocene (Rupelian); USA: Missis
sippi. Louisiana. Texas.

Remarks: Neaguites was described as hav
ing a simple aperture and Texina as having a 
cribrate one. However, the last chamber of 
the holotype of Texina ferny i is broken, hence 
the apertural characters are not shown in the 
original figures. Topolype specimens do not 
show a cribrate aperture. The other means of 
differentiation was based on possible inclu
sions in the wall of Texina. but the illustrated 
specimens suggest that this may be a result of 
secondary oveigrowth due to diagenesis rather 
than an intrinsic part of the test structure.

Subfamily M1LIOLINAE Ehrenberg, 1839
Miliolinae Rhumbler. 1895(*2616), p. 87. nom. transl. ex 

family Miliolina.
Miliolininae Brady, 1881 (*339|, p. 43.

Test elongate ovate, proloculus followed 
by chambers one-half coil in length added 
in different planes; aperture terminal, with 
trematophore. Eocene to Holocene.

CRENULOSTOMINA Quilty, 1974
Plate 360, figs. 21-26

Type species: Crenulostomina banksi Quilty, 
1974: OD.
Crenulostomina Ouilty, 1074 (*2499), p. 45.

Test elongate, up to 0.2 mm in length, 
subfusiform, proloculus followed by cham
bers one-half coil in length in quinqueloculine 
arrangement; wall calcareous, longitudinally 
costate, surface with small pseudopores; 
aperture terminal, rounded, with a crenulate 
margin and a short blunt tooth that projects 
slightly above the surface. L. Miocene; Aus
tralia: Tasmania.

HELENTAPPANELLA Andersen, 1985
Plate 361. figs. 10-12

Type species: Massiiina jacksonensis Cushman

var. punctatocoslata Cushman, 1933 (*768), 
p. 3: OD.
Helentappanella Andersen, 1985 (*36), p. 67 (nom. nov.

pro Tappanella Andersen, 1984).
Tappanella Andersen, 1984 (*35), p. 10 (non Tappanella 

Gudina and Saidova. 1969); type species: obj.: OD.
Test rounded to ovate in outline, up to 3.0 

mm in length, chambers one-half coil in length, 
quinqueloculine in the early stage, adult 
planispiral with chambers added on opposite 
sides as in Massiiina: wall calcareous, por
celaneous, surface with numerous pseudopores 
that may be irregularly scattered or may be 
aligned between narrow longitudinal or slightly 
oblique costae: aperture terminal, at the end 
of a slightly produced neck, cribrate. U. Eocene 
(Bartonian); USA: Mississippi.

Remarks: Differs from HeteriUina in the pit
ted surface due to the presence of pseudopores.

MILIOLA Lamarck, 1804
Plate 361, Tigs. 1-4

Type species: Milioliles saxorum Lamarck, 
1804; SD Cushman, 1927 (*744), p. 125.
Miliola Lamarck, 1804 |*I778|, p. 349.
Milioliles Lamarck. 18041*1778), p. 349; type species: obj. 
Saxicoline Deshay es, 1830 (*949), p. 231; (nom. vernac.); 

type species: obj.
Pentellina Munier-Cbalmas. 1882 (*22051, p. 424; type 

species: obj.; OD.
Saxicolina Sherbom, 1896 (*2900), p. 404 (nom. corr. pro 

Saxicoline).
Test narrow and elongate fusiform, cham

bers one-half coil in length, quinqueloculine, 
with separate floor; wall calcareous, porcela
neous, surface pitted by numerous pseudopores 
and may have longitudinal costae; aperture 
terminal on the final chamber, cribrate on 
a trematophore. M. Eocene (Lutetian) to 
Oligocene (Rupelian); France; Belgium; USA: 
Mississippi.

PICOUINA Andersen, 1984 
Plate 360, figs. 16-20

Type species: Triloculina mississippiensis Cush
man, 1935 (*776), p. 25: OD.
Picouina Andersen. 19841*35), p. 14.

Test small, elongate fusiform in outline, 
ovoid in section, chambers one-half coil in 
length in cryptoquinqueloculine arrangement.
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may have only three chambers visible from 
the exterior, but sutures are obscured by sur
face costae and pits; wall calcareous, por- 
celaneous, surface with numerous large pits 
or pseudopores aligned between the longitu
dinal costae; aperture terminal, rounded, at 
the produced end of the final chamber. M. 
Oligocene (Rupelian); USA: Mississippi.

Remarks: Picouina was stated to have a 
terminal cribrate aperture, based on a speci
men illustrated in SEM. However, this illus
tration shows only the numerous costae and 
pits at the top of the slightly arched final 
chamber and a simple rounded to ovate open
ing at one side similar to that illustrated for 
the hololype.

RUPERTIANELLA Loeblich 
and Tappan. 1985 
Plate 161. figs. I.V19

Type species: Miliolina rupertiana Brady, 1881 
|*339|, p. 46; OD.
Rupertianella Loeblich and Tappan, 1983 (*1921), p. 52 

Inora. subsi. pro Pxeudotrilaculina Rasheed, 1971). 
Pxeudotriloculina Rasheed. 1971 (*2514), expl. pi. (2. 

figs. la-c, also as Pxeudo-lriloculiim. p. .19 (non Pseudo- 
triloculina Cherif. 1970): obj.; OD.

Rupertianella "Ibwe. 1984 (*3219), p. 894 Inom. nud.i.
Test large, up to 1.9 mm in length, elongate 

ovate in outline, somewhat flattened, periph
ery rounded to slightly carinate, chambers 
one-half coil in length in quinqueloculine or 
cryptoquinqueloculine arrangement, later 
whorls strongly overlapping so that commonly 
only two or three chambers are visible from 
the exterior in the adult, although rarely five 
may still be present; wall calcareous, porce- 
laneous and opaque, surface smooth and pol
ished adjacent to the aperture, elsewhere with 
numerous fine pseudopores indented up to 
about half the thickness of the wall, and 
arranged in longitudinal or slightly oblique 
rows; aperture terminal, a simple narrow and 
elongate slit bordered by smooth and slightly 
arched lips that occupy the breadth of the 
final chamber. Holocene; tropical Pacific, shal
low water.

Family RIVEROIN1DAE Saidova, 1981
Riveroinidae Loeblich and Tappan, 1982 (*1917), p. 11. 

nnm. transl. cx subfamily Riveroininae.

Riveroininac Saidova, 1981 (*2696), p. J2 isubfamily). 
Rivcroininea Saidovu. 1981 (*2696), p. 12 (supersubfamily).

Test planispiral. chambers one-half coil in 
length and partly subdivided by a few oblique 
secondary septa that are inclined toward the 
apertural end; aperture terminal, a single 
curved slit. Oligocene to Holocene.

PSEUDOHAUERINA Ponder, 1972 
Plate 162, figs. 1-9

Type species: Hauerina occidental Cushman, 
1946 (*798), p. 9; OD.
Pseudohauerina Ponder. 19721*2448), p. 147.

Test ovate to subcircular in outline, lentic
ular, chambers in the early stage one-half coil 
in length and quinqueloculine, later cham
bers planispiral as in Massilina. but adult may 
have more than two chambers to a whorl, 
interior subdivided by numerous radial septula 
that project inward from the walls for about 
one-third the breadth of the chamber: wall 
calcareous, porcelaneous, thin, surface orna
mented with numerous longitudinal striae or 
costae and with less closely spaced radial 
indentations that correspond to the internal 
radial septula; aperture terminal, in the juven
ile stage an opening with simple tooth, later 
chambers may have a  ringlike structure at
tached to the apertural margins, and adult 
test has a complex convex trematophore with 
many openings. Oligocene (Balcombian) to 
Holocene; Atlantic; Pacific.

PSEUDOHAUERINELLA McCulloch, 1981
Plate 161, Tigs. 8 and 9

Type species: Pseudohauerina dissidens McCul
loch, 1977; OD.
Pseudohauerinelta McCulloch. (981 (*1962), p. 6(nom.

subsi. pro Pseudohauerina McCulloch. 1977); OD. 
Pseudohauerina McCulloch. 1977 (*19611, p. 217 (non 

Pseudohauerina Ponder. 1971); type species: obj.; OD.
Test ovate in outline, chambers one-half 

coil in length, quinqueloculine, although final 
chambers may be planispiral, interior proba
bly with radial septula as in Pseudohauerina; 
wall calcareous, porcelaneous. surface with 
fine longitudinal striae and with numerous 
radial plications, apparently reflecting inter
nal septula; aperture terminal, cribrate. Holo
cene; Pacific: Galapagos Islands.

Remarks: The presence of internal septula
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is inferred from the external appearance, as 
no sections have been made and no speci
mens are available for sectioning.

RIVEROINA Bermudez, 1939 
Plate 361. figs. 5-7

Type species: Riveroina caribaea Bermudez. 
1939: OD.
Riveroina Bermudez. 19391*1991, p. 248.

Test ovate in outline, sides flattened, periph
ery truncate, chambers one-half coil in length, 
planispiral, chamber interior subdivided by 
oblique radial septula that extend almost 
completely across the chamber lumen; wall 
calcareous, imperforate, porcelaneous, sur
face polished, with radial plications corre
sponding to the internal septula; aperture a 
low arched slit at the end of the final cham
ber. Holocene: Caribbean Sea.

Family AUSTROTRILUN1DAE Loeblich 
and Tappan.1986

Austrotrillinidae Loeblich and Tappan, 1986 1*1929), 
p. 345.
Test planispiral to milioline, at least in the 

early stage, later may have more than two 
chambers per whorl and may tend to uncoil; 
wall calcareous, porcelaneous, with coarse 
alveolar subepidermal mesh produced by trans
verse or parallel partitions. M. Eocene to L. 
Miocene.

AUSTROTRILLINA Parr, 1942 
Plate 362. figs. 10-14

7ype species: Trillina howchini Schlumberger, 
18931*2767), p. 119,123; OD.
Austrotrillina Parr. 1942 (*2360), p. 361.

Test elongate ovate, subtriangular in sec
tion but with rounded angles, chambers one- 
half coil in length, quinqueloculine or crypto- 
quinqueloculine so that only three or four 
may be visible externally, chambers with floors; 
wall calcareous, porcelaneous, with thick and 
finely to coarsely alveolar inner layer produc
ing a subepidermal mesh, alveoli may be sim
ple tubes or more complex, as by fusing inward 
with adjacent alveoli, outer layer thin and 
finely pitted, chamber interior undivided; 
aperture terminal, rounded, with a simple 
tooth in the early chambers, tooth in the

adult branched and attached to the outer rim 
to form a number of smaller openings. L. 
Oligocene (Latorffian) to L. Miocene (Burdi- 
galian); Pacific Islands: Australia; India; Sri 
Lanka: Malaysia: Sarawak; New Guinea; So
maliland; Kenya; Tanzania; Libya; Iraq; Iran; 
Tbrkey; Greece; Spain.

BREB1NA Barbu, 1965 
Plate 363, figs. 1-6

Type species: Brebina transylvanica Barbu, 
1965; OD.
Brebina Barbu, 19651*132), p. 10.

Tfcst elongate fusiform, curved tubular cham
bers one-half coil in length added about the 
elongate axis in eight series, successively about 
135° apart, outer part of chambers subdivided 
into small rectangular chamberlets by numer
ous short partial septula that cross the outer 
part of the chambers and are oriented p e r 
pendicular to the coiling axis; wall calcare
ous, porcelaneous; aperture small and rounded, 
at the end of the final chamber, provided with 
a tooth. U. Eocene (Priabonian); Romania.

RETICULOGYRA Adams 
and Belford, 1979 

Plate 363, figs. 7-10
Type species: Reticulogym mirata Adams and 
Belford. 1979; OD(M).
Reticutogym Adams and Belford. 19791*11), p. 181.

Test nautiloid to lenticular in form, periph
ery rounded to subacute, proloculus followed 
by short tube and then by two to three whorls 
of planispirally coiled chambers, with up to 
seven chambers in the last whorl, the final 
chamber may be flaring or tend to uncoil, 
chambers with complete basal wall; wall cal
careous, porcelaneous, and after the first few 
chambers short parallel and transverse sub
epidermal partitions result in a subepidermal 
reticulum; aperture not observed. M. Eocene; 
New Guinea.

Superfamily ALVEOLINACEA 
Ehrenberg, 1839

Alveolinidea Voloshinova, in Rauzer-Chemousova and 
Furecnko, 19591*2531), p. 244.

Fabulariidea Said ova. 1981 1*26961, p. 32.
Test enrolled, commonly about an elon-
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gate axis, proloculus may be followed by 
flexostype in megalospheric generation, plani- 
spiral or streptospiral. or milioline with cham
bers added in varying planes, may uncoil in 
the adult and may have septulae or pillars; 
wall porcelaneous. with basal thickening, sub- 
epidermal partitions and pillars; aperture mul
tiple. L. Cretaceous to Holocene.

Family FABULARIIDAE Ehrenberg, 1839 
Fabulariidae Saidova. 19811*2696), p. .12, nom. com pro 

family Fabularma.
Fabularina Ehrenberg. 1839 (*1054), table opp. p. 120. 
Fabularidea Reuss, 18621*2586|, p. 375 I subfamily I. 
Trematoforininae A. Silvestri. 1937 (*2966), p. 80 Isub- 

family; name not available, 1CZN Am. 13 (a)(il and 29). 
Fabulariinae Loeblich and Tappan. I%l 1*1902), p. 293 

(subfamily).
Fabulariinea Saidova, 1981 (*2696), p. 32 Isupetsubfamily). 
Lacazinellinae Saidova, 19811*26961, p. 33 (subfamily).

Test with milioline early stage, chambers 
subdivided by secondary partitions; aperture 
commonly multiple or may have simple aper
ture with tooth. U. Cretaceous to U. Eocene 
(Bartonian), VOligocene.

ADRAHENTINA Bilotte. 1978 
Plate 363. figs. 11-13

Type species: Adrahentina iberica Bilotte. 
1978: OD(M).
Adrahentina Bilotte. 1978 (*239), p. 126.

Test large, up to about 2 mm in diameter, 
ovoid to subspherical, megalospheric test with 
large globular proloculus, microspheric early 
stage not observed, megalospheric proloculus 
followed by about ten spherical chambers, 
each completely enveloping the test as added, 
internally many radial pillars arise from the 
chamber floor but not all reach the chamber 
roof, pillars of a thickness about equal to that 
of the chamber walls; outer wall forming the 
chamber roof of porcelaneous pellicular cal- 
cite, with relatively thick agglutinated layer 
of quartz particles added as a floor for each 
new chamber and forming the inner pillars; 
aperture not observed, probably with a tremat- 
ophore. U. Cretaceous(Maastrichtian); Spain.

FABULARIA Defrance. 1820
Plate 364. figs. 1-7

Type species: Fabularia discolites Defrance.

in Bronn, 1825 (*418), p. 43 = Nummulites 
ovata de Roissy, 1805 (*2645), p. 59; SD(SM) 
Defrance, in Bronn, 1825, p. 43.
Fabularia Defrance. 18201*918), p. 557.

Test ovate, rounded in section to flattened, 
microspheric proloculus followed by cham
bers one-half coil in length, quinqueloculine 
in the early stage, later cryptoquinqueloculine 
and finally biloculine, megalospheric test with 
large proloculus and smaller deuteroconch, 
followed by biloculine chambers, adult plani- 
spiral, with two chambers per whorl; wall 
calcareous, porcelaneous. subepidermal par
titions forming a series of peripheral cham- 
berlets that parallel the direction of coiling 
and are interconnected at the chamber ends 
by pre- and postsepta! openings and in ad
vanced species also by a series of shorter 
tubes perpendicular to the others; aperture 
consists of numerous circular and irregularly 
scattered openings in a small area near the 
base of the apertural face of the final cham
ber. M. Eocene (Lutetian) to U. Eocene (L. 
Bartonian); France; Netherlands; USA: Flor
ida: Jamaica; Australia.

LACAZINA Munier-Chalmas, 1882
Plate .364. figs. 8-12

Tvpe species: Alveolina compressa d'Orbigny. 
1850 (*2312), p. 210; OD.
Lacazina Munier-Chalmas. 1882 (*2207), p. 472.

Test large, up to 10 mm in diameter, dis
coid to ovoid, latge megalospheric proloculus 
followed by chambers one-half coil in length 
in biloculine arrangement, microspheric test 
with brief quinqueloculine stage, adult of both 
generations has completely enveloping bilocu
line chambers added alternately from pole to 
pole, interior subdivided by two sets of sub- 
epidermal partitions that are respectively radial 
and concentric in orientation: wall calcare
ous, porcelaneous, outer wall thin, all post 
embryonic chambers with basal thickening 
of the wall; aperture terminal, with a tremat- 
ophorelike ring bearing numerous irregular 
openings, the base of the preceding chamber 
exposed in the center of the ring. U. Creta
ceous (Senonian); France; Spain; Israel.



LACAZINELLA Crespin, 1962 
Plate 364. figs. 13-15

Type species: Lacazina wichmanni Schlum
berger. 1894 (*2768), p. 295: OD.
L acazinella  Crespin, 1962 (*690), p. 337.

Test large, 2 mm to 3 mm in length, ovoid, 
spherical proloculus followed by chambers 
added alternately at opposite poles and com
pletely enveloping the earlier chambers, inte
rior with low longitudinal subepidermal par
titions that do not reach the chamber floor 
and that die out in the apertural region where 
a few pillars immediately underlie the tremato- 
phore; wall calcareous, porcelaneous, with 
basal thickening, surface smooth or with lon
gitudinal striae; aperture with a trematophore 
at the end of the final chamber. U. Paleocene 
to Eocene, OligoceneV; New Guinea; Indo
nesia; Turkey.

PERILOCULINA Munier-Chalmas 
and Schlumberger, 1885 

Plate 365, figs. 1-6
Type species: Periloculina zitteli Munier- 
Chalmas and Schlumberger, 1885; OD(MI.
Periloculina  Munier-Chalmas and Schlumberger. 1885 

(*2213), p. 308.
Test ovoid, chambers one-half coil m length, 

early stage of microspheric test quinquelocu- 
line, then successively pseudotriloculine or 
cryptoquinqueloculine, biloculine, and finally 
with wholly embracing chambers, megalo- 
spheric test may be pseudoquinqueloculine 
or biloculine in early chamber arrangement, 
later with chambers embracing previous ones, 
chambers with floors; wall calcareous, por
celaneous, interior with longitudinal low endo- 
skeletal ridges or partitions that cross the 
chamber to the opposite wall, surface may 
have longitudinal grooves or striae: aperture 
crescentic with denticulate margin in the early 
stage, in the adult with central trematophore 
and numerous irregular openings. U. Creta
ceous (Senonian); France.

PSEUDOFABULAR1A Robinson. 1974 
Plaie 365. figs. 7-11

Type species: Borelis matleyi Vaughan. 1929 
(*3265|, p. 377; OD.
Pseudofabularia  Robinson. 1974 (*2634), p. 29.

Test globular to ovate and up to 4.0 mm in 
diameter, megalosptferic proloculus followed 
by undivided second chamber, later stage of 
both generations with two chambers per whorl, 
planispirally arranged and appearing bilocu
line, rarely may have slightly more than two 
chambers per whorl, interior subdivided by 
longitudinal partitions that spiral around the 
testwithin each chamber, those of successive 
chambers approximately aligned, resulting in 
up to thirty-three elongate chamberlets in 
each chamber, preseptal passage extends the 
entire width of the chamber, and a less well- 
defined postseptal passage may be present; 
wall calcareous, porcelaneous; aperture con
sists of a single row of pores extending from 
pole to pole along the base of the apertural 
face. M. Eocene; Jamaica.

PSEUDOLACAZINA Caus, 1979
Plate 366. figs. 1-6

Type species: Pseudolacazina hottingeri Caus. 
1979; OD.
P seudolacazina  Caus. 1979 1*514), p. 33.

Test globular to ovate, megalospheric test 
biloculine throughout, microspheric genera
tion with up to thirteen whorls, the early 
chambers in quinqueloculine arrangement, 
later biloculine and finally with wholly embrac
ing chambers so that only the final chamber 
is visible from the exterior, chambers sub
divided by numerous longitudinal partitions 
that form continuous chamberlets spiralling 
around the test, those of successive chambers 
aligned; wall calcareous, porcelaneous; aper
ture cribrate on a trematophore that is sup
ported by a circle of pillars surrounding the 
preseptal space. M. Eocene (Biarritzian); Spain.

Remarks: No holotype was designated for 
the type species, but figures of five specimens 
were indicated as syntypes. Of these syntypes, 
the axial section of a microspheric specimen 
illustrated by Caus (1979, *514, pi. 3, fig. 1) is 
here designated as lectotype.

Family RHAPYDIONINIDAE Keijzer, 1945 
Rhapydioninidae Haynes. 1981 (*1437), p. 171, nom. 

transl. ex subfamily Rhapydlonininae.
Test planispirally or streptospirally coiled



and may uncoil in the later stage; embryonal 
apparatus simple or quinqueloculine, proloc
ulus of megalospheric generation may be 
followed by flexostyle; test with central thick
ening pierced by canals and bordered by sub- 
epidermal lamellae that attach to it, part of 
the distal face of the preceding chamber may 
be free and form a preseptal area that is crossed 
by irregularly spaced pillars extending from 
the underlying central thickening to the inter 
nal surface of the overlying septum, the pil
lars intercalated both between the apertures 
of the final chamber face and between the 
openings of the central thickening; aperture 
multiple, on the final chamber face. U. Creta
ceous (Cenomanian to Maastrichtian), ?L. 
Eocene, ?Holocene.

Subfamily RHAPYDIONININAE
Keijzer, 1945

Rhapydionininae Keijzer, 19451 *16681, p. 200. 
Chubbininae Dilley, 1973 (*961), p. 413.

As in the family; but free-living. U. Creta
ceous (Cenomanian to Maastrichtian), ?L. 
Eocene, ?HoIocene.

CHUBBLNA Robinson. 1968
Plate 367. figs. 1-5

Type species: Chubbina jamaicensis Robinson. 
1968: OD.
C hubhirm  Robinson, I96H (*2633), p. 527.

Test large, up to 8 mm in diameter and 
about 1.5 mm in thickness, globular or lentic
ular in early stage, later flaring and peneropline, 
spherical megalospheric proloculus followed 
by single undivided tubular chamber, micro- 
spheric early stage milioline, later with numer
ous whorls, at first streptospiral, later planispiral 
with the number of chambers per whorl increas
ing to about fifteen, chambers increase rap
idly in height as added so that the adult test is 
uncoiled and flabelliform. interior subdivided 
by numerous primary and secondary axially 
aligned septula, central thickening and numer
ous residual pillars present in the preseptal 
space as in Rhapydionina; wall calcareous, 
porcelaneous; aperture multiple, with open
ings scattered uniformly over the apertural 
face of the final chamber, previous foramina

connecting successive chamberlets. U. Cre
taceous (Campanian to Maastrichtian); Ja
maica; Mexico; Cuba; USA: Florida.

Remarks: As the type species was described 
on the basis of cotypes, without selection of a 
holotype, the specimen (BMNH no. P-48049) 
figured by Robinson (1968. pi. 101, fig. 1) is 
here designated as lectotype.

CYCLOPSEUDEDOMIA Fleury, 1974
Plate 368. figs. 1-5

Type species: Cyclopseudedomia sm outi 
Fleury, 1974; OD.
C yclopseudedom ia  Fleury. 1974 |*1I37|, p. 313.

Test planispirally enrolled, evolute. flabel
liform to discoidal, strongly compressed in 
the equatorial plane, large megalospheric pro- 
loculus followed by flexostyle and then by a 
short planispiral and involute stage of four 
to five chambers, adult chambers rapidly be
coming semicircular in the flabelliform later 
stage, microspheric early stage very small and 
poorly known, adult discoidal, with up to 
sixty annular chambers, chamber interior sub
divided peripherally by radial septula that are 
continuous from chamber to chamber, hori
zontal septula form secondary chamberlets 
in the peripheral region, preseptal space of 
about one-sixth the height of the chambers 
but extending for their full breadth, occupied 
by massive residua] pillars; wall calcareous, 
porcelaneous; aperture not described. U. 
Cretaceous (Campanian to Maastrichtian); 
Greece.

MURCIELLA Fourcade, 1966
Plate 366. figs. 7-11

Type species: Murciella cuvillieri Fourcade, 
1966: OD.
M urciella  Fourcade. 1966 (*1159), p. 149.
C osinetla  Reichel. 1936 (*2541), p. 136 I name nol avail

able, ICZN Arts. 9 (8), i9l: 13 lallil. discussion o( 
museum specimens and unpublished manuscript name 
of Schlumbcrgcr).
Test planispiral and involute in early stage, 

later uncoiling and rectilinear, cylindrical or 
flattened and flabelliform in the adult, up to 
about 1.6 mm in length, globular megalospheric 
proloculus followed by flexostyle and then by



planispirally enrolled chambers that increase 
in number per whorl as added, early coiling 
involute, later evolute and finally uncoiled, 
early microspheric test streptospirally enrolled, 
later planispiral and finally uncoiled and rec
tilinear. interior subdivided by radial septula 
perpendicular to the septa and to the outer 
wall and by horizontal septula subdividing 
the chamber into secondary chamberlets, 
preseptal canal occupied by pillars; wall cal
careous, porcelaneous; aperture cribrate, with 
numerous pores in the marginal zone of the 
apertural face, corresponding in position to 
the primary and secondary chamberlets. U. 
Cretaceous (Campanian); Spain; Greece; 
Yugoslavia.

PSEUDEDOMIA Henson. 1948
Plate 368, figs. 6-8: plate 369. figs. 1-8 

Type species: Pseudedomia multistriata Hen
son, 1948; OD.
Pseudedomia Henson, 1948 (*1460|, p. 95.
Praecosinella Embergeret al., 19551*11071, p. 113 Iname 

not available, ICZN Art. 13 (e)(i). no description). 
Selliatveolina Colalongo. 19631*617), p. 3; type species: 

Seltialvealina viatlii Colalongo, 1963; OD.
Microspheric test globular to lenticular in 

the early stage, discoidal in the adult and up 
to 3.5 mm in diameter, early stage of about six 
planispiral and involute whorls, the last with 
over twenty chambers, chambers becoming 
progressively longer and strongly overlapping 
the preceding chambers until they become 
cyclical, chamber interior with central filling 
in the lower part, leaving open a narrow 
preseptal space occupied by pillars, increas
ing from a single pillar in the earliest cham
bers to many pillars confined to the equatorial 
plane, secondary partitions parallel to and 
perpendicular to the septa form small cham
berlets; megalospheric test lenticular, up to
2.3 mm in diameter, proloculus followed by 
flexostyle and then by about seven whorls of 
up to seven chambers each; wall calcareous, 
imperforate, porcelaneous; aperture consists 
of numerous pores in the final chamber face, 
corresponding in position to the chamberlets. 
U. Cretaceous (Cenomanian to Maastrichtian); 
Qatar; Kuwait; Tunisia; Lebanon; Iraq; Israel; 
Italy: Portugal; Yugoslavia; Greece.

RAADSHOOVENIA van den Bold. 1946 
Plate 371. figs. 1-4

Type species: Raadshoovenia guatemalensis 
van den Bold, 1946; OD.
Raadshoovenia van den Bold, 1946 (*279), p. 123. 
Cuvillierinella Papetti andTedcschi, 19651*2335), p. 120; 

type species: Cuvillierinella salenlina Papetti and 
Tedeschi. 1965; OD.
Test elongate, early stage enrolled in vari

ous planes, then planispiral and involute with 
about three whorls, gradually increasing from 
two chambers per whorl to five chambers in 
the final whorl, adult uncoiled and rectilin
ear, with chambers nearly circular in section. 
massive endoskeleton of subepidermal septula 
producing marginal chamberlets and central 
pillars that fuse laterally to form central 
chamberlets opening into the preseptal space, 
residual pillars also present in the preseptal 
space; wall calcareous, imperforate, porcelan
eous; aperture cribrate on a trematophore 
that may be supported by the residual pillars. 
U. Cretaceous (Campanian), ?L. Eocene: 
Guatemala; Spain; Italy; Greece.

Remarks: The Eocene age of the Guate
malan materia] from which the type species 
was described needs reinvestigation, inasmuch 
as other species of the genus are restricted to 
the Upper Cretaceous.

RHAPYDIONINA Stache, 1913
Plate 370, figs. I-11

Type species: Peneroplis iiburnica Stache. 
1889 (*3057), p. 89; OD(M).
Rhapydionina Stache. 1913 (*3058), p. 661. 
Rhipidionina Stache, 1913 (*3058), p. 661; type species: 

Pavonina Iiburnica Stache, 1889 (*3057), p, 85: OD(M). 
Sutivania RadoiJit. 1959 (*2504), p. 87; type species: 

Sutivania likvae RadoiJic. 1959; OD.
Test with pronounced dimorphism, coni

cal or cylindrical megalospheric test of circu
lar section, up to 7 mm in length and 1.8 mm 
in diameter, megalospheric proloculus and 
enrolled flexostyle followed by four or five 
chambers in a single planispiral coil, adult 
uncoiled with up to twenty-five low cylindri
cal rectilinear chambers; tiny microspheric 
embryonal stage followed by uniserial, flabel- 
liform and flattened adult, up to 10 mm in 
length and up to 7 mm in breadth, with strongly



arched semicircular chambers, internal struc
ture similar in both generations, peripheral 
region subdivided by vertical radial septula 
that may be present even in the coiled megalo- 
spheric juvenile stage and are aligned from 
chamber to chamber leaving a central preseptal 
space, prominent central thickening beneath 
the preseptal space extends to the preceding 
septum and is pierced by canals leading to 
the apertural openings, residual pillars pres
ent in the preseptal space above the central 
thickening; wall calcareous, imperforate, 
porcelaneous; aperture multiple, primary 
aperture a single basal opening in the early 
coil, later modified to form a circular row of 
openings at the margin of the central thicken
ing between the radial septula, numerous sec
ondary openings scattered over the central 
region of the domelike apertural face. U. Cre
taceous (U. Cenomanian to Maastrichtian); 
Yugoslavia; Greece: Italy.

RIPACUBANA Loeblich and Tappan, 1964
Plate 371. figs. 5 and 6

7Vpe species: Conulina conica d’Orbigny, 1839 
(*2304), p. 24; OD.
R ipacubana  Loeblich and Tappan, 1964 (*19101, p. C493 

(nom. subst. pro C onulina  d'Orbigny. 1839).
C onulina  d'Orbigny. 1839 (*2304), p. 24 (non C onulina  

Bronn. 1836): type species: obj.; ODlMl.
Test elongate conical, 3 mm in length, early 

stage unknown as base of single known speci
men broken, chambers numerous, low. broad, 
uniserial and rectilinear, interior subdivided 
by vertical radial and concentric partitions, 
sutures nearly horizontal; wall calcareous, 
porcelaneous?; aperture terminal, cribrate, 
numerous equidistant pores on the broad upper 
surface, opening into separate chamberlets. 
Holocene?, probably Cretaceous; Cuba.

Remarks: Described from beach sands of 
Cuba, it was regarded as a living species but 
the type specimen probably is a reworked 
Cretaceous fossil, perhaps synonymous with 
Rhapydionina. Discovery of additional speci
mens that can be sectioned is necessary for 
accurate placement.

Subfamily CR ATERITINAE Saidova, 1981 
Crateritinae Saidova. 1981 (*2696), p. 34.

Test attached by a spreading base. Holocene.

CRATERITES Heron-Alien and Eariand, 1924
Plate 371, figs. 7 and 8

Type species: Cmterites rectus Heron-Alien 
and Eariand. 1924; OD(M).
C m terites Heron-Allen and Eariand. 1924 (*1474), p. 611.

Test club-shaped, attached by a basal ex
pansion, then narrowing slightly in a trunk
like region of ten to twelve superimposed layers 
of polygonal chamberlets that are formed by 
numerous small vertical partitions, chamber- 
lets increasing in number as the test gradually 
expands into a subglobular upper portion; 
wall calcareous, imperforate, porcelaneous?; 
aperture consisting of numerous rounded open
ings over the convex upper surface of the test 
that open into the small chamberlets, those 
of preceding layers remaining as intercamera! 
foramina. Holocene; Lord Howe Island. South 
Pacific.

Remarks: The genus is represented by a 
single known specimen (BMNH ZF-3613) from 
between tidemarks on Middle Beach, E. side 
of Lord Howe Island. Additional material for 
sectioning Is required to discern details of the 
internal structure.

Family ALVEOLINIDAE Ehrenbetg, 1839
Alveolinidae Steinmann. 1881 1*3065), p. 41. nom. corr. 

pro family Alveolinea.
Alveolinea Ehrenberg, 1839 (*1054), table opp. p. 120. 
Alveolina Eichwald. 1853 (*1084), p. 2 (subfamily; nom. 

transl.).
Alveolinida Schultze. 1854 (*28241, p. 53.
Borelida Schmarda. 1871 (*27811, p. (65.
Alveolininae Brady. 1884 1*344), p. 62 (subfamily). 
Alveolinina Lankester, 18851*1790), p. 847. 
Alveolininae Delage and Herouard, 18% 1*926), p. 127. 
Alvcolincllidae Cushman, 1927 (*742), p. 58. 
Borelidinae Wiesner. 1931 (*3375), p. 60,75 (subfamily). 
Borelidae Hanzawa. 19321*1399), p. 36. 102. 
Alveolinellinae Calloway. 1933 (*1205), p. 148 (subfamily). 
Fasciolitidae Eames et al., 1967 (*1037), p. 319 (invalid, 

ICZN An. 40, prior valid name based on junior synonym 
not to be replaced after I960).

Alveolinellidae Saidova. 1981 (*2696), p. 35. 
Alveolinetlinae Saidova. 1981 (*2696), p. 35 (subfamily).



Test free, commonly large, globular, fusi
form. or subcylindrical. coiled about elon
gate axis; proloculus followed by flexostyle, 
then quinqueloculine in microspheric juven
ile stage, adult planispiral; chambers numer
ous, and divided by secondary partitions or 
seplulae into one or more layers of chamberlets 
that parallel the direction of coiling; numer
ous apertures in one or more rows, or rarely 
fused into a slit. L. Cretaceous (Aptian) to 
Holocene.

ALVEOLINA d’Orbigny, 1826
Plate .172. figs. I and 3-6

Type species: Oryzaria boscii Defiance, in 
Bronn, 1825 (*418), p. 44; SD H. Douville, 
19071*984|, p. 585 (ICZN Z.N.(S.) 2356, peti
tion pending).
Alveolinad’Orbigny. 1826(*2303),p. 306 (non.conserv., 

ICZN Z.N.lS.) 2356. petition pending).
Fasciolites Parkinson, 1811 (*2355), p. 158 (no species 

originally included): type species: Fasciolite.t elliplica 
Sowerby. 18401*30451, p. 329: SDiSM) Inom. reject., 
ICZN Z.N.lS.) 2356, petition pending).

Alveolites Defiance, 1816 (*9t7), p. 136 (non Alveolites 
Lamarck, 1801): type species: Alveolites larva De
fiance. 1816; OD(M).

Oryzaria Defiance, in Bronn. 1825 1*418), p. 30: type 
species: Oryzaria boscii Defiance, in Bronn, 1825: 
ODlMi Inom. reject.. ICZN Z.N.(S.i 2356. petiUon 
pending).

Flosculina Stachc, 1880 (*3056), p. 199 (name not avail
able. ICZN Art. 12 (a), no description!.

Alvealina (Flosculina) Schwager, 1883 (*2832), p. 102: 
type species: Alveolina /Flosculina) decipiens Schwager. 
1883; SD Galloway. 1933 (*1205), p. 151 (Flosculina 
foliacea Stache, 1880. designated as type species by 
Yabe and Hanzawa. 1929, *3410. p. 180. was a nomen 
nudum, and not among the species included when the 
genus wus validated by description; Alveolina sub- 
pvreruiica var. globosa Leymerie. 1844, designated by 
Cushman, 1928, *747, p. 226. also was not among the 
original species included; hence Galloway's designa
tion is valid).

Flosculina fScmiflosculina) Doncieus, 19051*968), p. 124: 
no species named in original publication; type species: 
Alveolina /Flosculina) decipiens Schwager, 1883; here 
designated.

Alveolina (Fasciolites) A. Silvestri. 1928 1*2960), p. 35 
(nom. transl.).

Alveolina (EoalveolineUa) A. Silvestri, 1928 (*2960), p. 35; 
type species: Alveolina violae Checchia-Rispoli, 1905 
(*548), p. 165; OD(M).

Borelis (FasciolitesI Yabe and Hanzawa, 1929 (*3410), 
p. 180 (nom. transl.).

Borelis lAlveolina/ Yabe and Hanzawa, 1929 (*3410), 
p. 181 (nom. transl.).

Borelis (Flosculina) Yabe and Hanzawa, 1929 (*3410), 
p. 180 (nom. transl.).

Flosculina (Checchiaites) Sorrentino, 1935 (*3029), p. 137 
Inamc not available, ICZN Art. 13 lb), no type species 
designated).

—Floscidina (Checchiaites) Thalmann, 19361*3155), p. 312 
(validated by designation of type species): type species: 
Flosculina daunica Checchia-Rispoli. 1912 (*550), p. 108; 
OD.

Fasciolites (Microfasciolites) Gaemers. 1978 (*1202), p. 51: 
type species: Oryzaria hosriVDefrance, in Bronn, 1825 
1*4181, p. 44: o b  (nom. reject.. ICZN Z.N.lS.) 2356. 
petition pending).
Test ellipsoidal to fusiform or cylindrical, 

rarely spherical, coiling irregular in early stage 
of microspheric generation but regular through
out megalospheric generation, chambers rap
idly increasing in width in successive whorls 
to result in progressive elongation of the test, 
numerous septula perpendicular to the sep
tum and outer wall form many small chamber- 
lets that alternate in position in successive 
chambers, several inner whorls may have 
extreme basal thickening of the wall that fills 
most of the chamber lumen, preseptal and 
postseptal passages present; aperture consisting 
of two rows of openings in the apertural face, 
alternating in position. U. Paleocene to U. 
Eocene; Europe; Asia; Africa.

ALVEOLINELLA H. DouviI16, 1907
Plate 373. figs. 1-3

Type species: Alveolina quoyid'Orbigny, 1826 
(*2303), p. 307 (as quoii, nom. imperf.); OD.
Alveolinella H. DouvillS, 1907 (*984), p. 585.
Alveolina (Alveolinella) A. Silvestri. 1928|*2960), p. 35 

(nom. transl.).
Test elongate fusiform, increasing in pro

portionate length with growth, early coiling 
irregular in both generations, later planispiral, 
vertical septula forming numerous chamberlets, 
septula of adjacent chambers aligned, cham
bers in the adult further subdivided by hori
zontal floors into two or more layers of main 
chamberlets and an additional upper row of 
low chamberlets or attics, preseptal passages



at the chamber floor laterally connect adja
cent chamberlets of the same chamber, later 
whorls may also have smaller secondary pre- 
septal passages; aperture multiple, of several 
longitudinal rows along the apertural face 
corresponding to the layers of chamberlets, 
and smaller openings leading into the outer 
narrower row of attics. Miocene to Holocene; 
Indo-Pacific.

ARCHAEALVEOLINA Fourcade, 1980 
Plate 373, figs. 4-9

Type species: Ovalveolina reicheli De Castro. 
1966 (*911), p. 8; OD.
Archaealveoiina Fourcade, 1980 (*1160), p. 68.

Test subglobular, small, up to about 1 mm 
in diameter, globular megalospheric proloculus 
followed by flexostyle, early coiling irregular 
with one or two streptospiral volutions, then 
planispiral with few whorls that expand rather 
rapidly in height, early whorls with more than 
three chambers each that increase moder
ately in number per whorl with growth, septa 
oblique, sloping backward to the periphery, 
chambers subdivided by vertical septula aligned 
from chamber to chamber, preseptal space 
present; wall relatively thick, aperture a sin
gle row of keyhole-shaped openings in a groove 
near the base of the apertural face, each 
opening rounded near its base and tapering 
toward the upper part. L. Cretaceous (Aptian: 
Gargasian); Spain; Italy; Algeria.

BORELIS de Montfort, 1808
Plate 374, Figs. 1-6: plate 375. Figs. I and 2 

Type species: Borelis melonoides de Montfort, 
1808 = Nautilus melo Fichtel and Moll, 1798 
(*1124), p. 123; OD.
Borelis de Monitor!, 1808 (*2176), p. 170.
Clausulm de Montfort, 1808 (*2176), p. 178: type species: 

Clausulus indicator de Montfort, 1808 —Nautilus melo 
var. a  Fichtel and Moll. 1798 (*1124), p. 118; OD. 

Meloniies Lamarck. 1812 1*1779), p. 122; type species: 
Melonites sphaerica Lamarck. 18161*1781), p. 469 = 
Nautilus melo Fichtel and Moll, 1798 (*1124); SD Chil
dren, 1823 (*586), p. 155.

Melonia Lamarck. 1822 1*1782) p. 615; type species: 
Melonites sphaerica Lamarck, 1816 (*1781) = Nautilus 
melo var. <5 Fichtel and Moll. 1798 (*1124); SD Gallo
way. 19331*1205), p. 150.

Neoalveotina A. Silvestri, 19281*2960), p. 35: type species:

Atveolina bradyi A. Silvestri. 1927 (*2959), p. 227 = 
Nautilus melo Fichtel and Moll. 1798: SD Bakx, 1932
(*108), p. 208.

Fasciolites tBorelia) Sonenlino, 1935 (*3029), p. 137 (inval
id, ICZN Art. 13 (b). type nol designated!.
Test small, spherical to fusiform, dimor

phism minor, early whorls nautiloid and strepto- 
spirally enrolled in both generations, septula 
aligned from chamber to chamber and may 
appear Y-shaped in axial section because of 
the alternately larger and smaller chamberlets 
and radial displacement of the smaller ones, 
preseptal passage present; apertures in a sin
gle row. U. Eocene to Holocene; Spain; Austria; 
Romania; Italy; Greece; Turkey; Israel; Iran; 
Algeria; Libya; Morocco; Egypt; Indonesia; 
Red Sea; Indian Ocean; tropical Atlantic; 
Caribbean.

Remarks: The specimen figured by Reichel 
(1937, *2541, pi. 10, fig. 8) from the middle 
Miocene (Tortonian) ofTransylvania, Romania, 
was designated as the neotype for Borelis 
melo Fichtel and Moll (Smout. 1963, *3011, 
p. 265), hence the later designation of a speci
men from the Miocene of the Vienna Basin 
as a neotype for B. melo (R6gl and Hansen, 
1984, *2639, p. 71. pi. 30, figs. 1,2) is invalid.

BULLALVEOLINA Reichel, 1936
Plate 375. Figs. 3-8

Type species: Alveolina bulloides d'Orbigny, 
1839 (*2304), p. 70 (syn.: Alveolina bulloides 
d'Orbigny. 1826, *2303, p. 306, name not avail
able, ICZN Art. 12 (a), nom. nud.); OD.
Bultatveolina Reichel. 1936 (*2540), p. 140.

Test globular, liny, with maximum diame
ter of 0.8 mm, early stage streptospirally 
enrolled and with two chambers per whorl, 
later planispiral, with rapidly enlarging whorls, 
septula and chamberlets alternate in position 
from chamber to chamber, laige preseptal 
passage occupying about one-half the cham
ber, two to three rows of alveoles may lie in 
the posterior part of the chambers and com
municate through intercameral foramina with 
the preseptal passage of the preceding cham
ber; aperture of three or more rows of small 
openings, the lower row leading into the main 
chamberlets, upper ones opening into the 
alveoles. Oligocene (Stampian); France; Italy.



CISALVEOLINA Reichel. 1941
Plate 376. figs. 1-5

Type species: Cisalveolina fallax Reichel. 1941; 
OD.
Ciutlveolina Reichel. 1941 (*25421, p. 137: see also Reichel, 

19421*25431, p. 255.
Test nautiloid, globular or ovoid, of medium 

size, 3 mm to 5 mm in maximum diameter, 
microspheric test streptospiral in the early 
stage and earliest megalospheric whorls also 
may be streptospiral, chamberiets produced 
by septula that alternate in position from cham
ber to chamber and extend nearly to the 
apertural face, appearing in face view almost 
to subdivide the long narrow aperture, large 
postseptal passages occupy the full height of 
the chamber, preseptal passage indistinguish
able because of the large apertural opening; 
single aperture large and slitlike, extending 
from pole to pole, and may have a fluted 
upper rim. U. Cretaceous (Cenomanian); Italy; 
Yugoslavia; Greece; Israel; Iran.

FLOSCULINELLA Schubert, 1910
Plate 377, figs. 1-6

Type species: Alveolinella bontangensis L. 
Rutten, 1912 (*2674), p. 221; SD Cushman, 
1928 (*747), p. 226 (asFlosculina bontangensis). 
Atveolina (Flosculinella) Schubert, in Richarz. 19101*26261, 

p. 533.
Flosculinella Cushman. 19281*747), p. 226 (nom. transl.l. 
Borelis (Flosculinella) Yabe and Hanzawa, 1929 (*3410), 

p. 180 Inom. transl.l.
Test globular in geologically earlier speci

mens, later ones ovate, about 1 mm in diame
ter. dimorphism not apparent, early whorls 
streptospiral, septula aligned from chamber 
to chamber, producing a layer of main cham
beriets in each chamber, later whorls with 
floors forming a layer of smaller attics, in 
some the septula may bifurcate upward 
resulting in two supplementary chambers in 
the attic layer corresponding to a single main 
chamberlet. L. Miocene to Holocene; E. 
Africa; Indonesia; Saipan.

GLOMALVEOLINA Hottinger. 1962
Plate 372, fig. 2: plate 376, figs. 6 and 7 

Type species: Alveolina dacheiensis Schwager,

1883 (*2832), p. 95 (= Alveolina cf. ovulum 
Stache of Schwager, 1883, *2832, p. 95 = 
Alveolina primaeva Reichel, 1936, *2541, p. 88); 
OD.
Alveolina iGlomalveolina) Hottinger. 19621*15431. p. 44.

54.
Alveolina IGlomalveolina) Reichel, 1936 (*2541), p. 80 

(name not available. ICZN Art. 13 (b)): type species: 
“Alveolina ovulum-Stache. 1880" I name not available. 
ICZN Art. 12 (a), no description).

Fasciolites IGlomalveolina) Reichel, in Loeblich and Tap- 
pan, 1964 (*1910), p. C509 (nom. transl.l.
Test small, globular to slightly ovate, dimor

phism evident only in the juvenile, both gen
erations with tiny proloculus followed by early 
streptospiral coiling, adult planispiral, numer
ous septula resulting in small chamberiets 
that alternate in position in successive cham
bers; wall and septula are thicker in the geo
logically older middle Paleocene species, but 
thinner with more reduced chamber lumina 
in upper Paleocene and Eocene species, thick
ness of basal layer about half the height of the 
whorl, not flosculinized; aperture multiple, a 
row of openings at the base of the apertural 
face, with smaller openings intercalated 
between these. M. Paleocene to M. Eocene; 
France; Spain; Italy; Greece; Libya; Egypt; 
Somalia; Turkey; Syria; Pakistan.

MULTISPIRINA Reichel, 1947
Plate 378, figs. I and 2: plate 379, figs. 1-5 

Type species: Multispirina iranensis Reichel, 
1947; OD.
Multispirina Reichel. 19471*2546), p. 2.

Test spherical, large, dimorphism promi
nent. microspheric test up to 6.5 mm in diam
eter. each of the numerous apertures in the 
early stage give rise to a distinct whorl, about 
six whorls beginning at separate apertures of 
the megalospheric proloculus, later with up 
to twelve intercalated spirals in the megalo
spheric adult, the much larger microspheric 
test attaining as many as twenty-five separate 
spirals, hence an equal number of apertural 
faces, chambers numerous, divided into cham
beriets by the septula that are continuous 
from chamber to chamber, preseptal passages 
large, no postseptal canal observed; aperture 
a row of pores at the base of the exposed



apertural face of each of the multiple spires. 
U. Cretaceous (Cenomanian); Iran.

OVALVEOLINA Reichel, 1936
Plate 380. tigs. 1-6

Type species: Alveolina ovum d'Orbigny, 1850 
(*2312), p. 185; OD.
Ovalveolina  Reichel. 1936 (*25411, p. 69.

Test spherical to ovoid, coiling regularly 
planispiral, chambers short, numerous, septula 
widely spaced, short, subdividing only the 
back part of the chamber but continuing below 
the preseptal passages as low ridges on the 
floor to the base of the septum where they are 
continuous from chamber to chamber, cham- 
berlets simple and commonly pyriform in sec
tion, preseptal passage large and circular in 
section; walls and partitions relatively thick; 
aperture consists of a single row of openings 
in the apertural face, without accessory open
ings. L. Cretaceous (Albian) to U. Cretaceous 
(Cenomanian); France; Spain; Portugal; N. 
Africa.

PRAEALVEOLINA Reichel. 1933
Plate 381. Hgs. 1-7

Type species: Pmealveolina tenuis Reichel, 
1933; OD.
P m ealveolina  Reichel, 1933 (*2539), p. 270.

Test ovoid to fusiform, large, up to 12 mm 
in length and 2 mm in diameter, dimorphism 
prominent, early coiling may be slightly irreg
ular in the microspheric generation, septula 
appear immediately after the proloculus and 
are aligned from chamber to chamber, no 
postseptal passage, several rows of secondary 
chamberlets corresponding to an increase in 
the number of apertural pores form cellars 
below the preseptal passage of the main row 
of chamberlets in the microspheric genera
tion or may be present in both generations, 
chamberlets of separate layers within one cham
ber interconnected by vertical radial passages 
that extend downward from the preseptal pas
sage; apertures in a regularly arranged single 
row on the apertural face near the equator 
but increasing poleward to many rows of open
ings at the poles without intercalary pores. L. 
Cretaceous (U. Albian) to U. Cretaceous

(Turanian); France; Spain; Portugal: Italy; 
Libya; Israel; Somalia; Iran; India.

PRAEBULLALVEOLINA Sirel 
and Acar. 1982 
Plate 382. figs. 1-5

Type species: Pmebullalveolina afyonica Sirel 
and Acar, 1982; OD.
P m ebulla lveo lina  Sirel and Acar. 1982 (*2988), p. 822.

Test small, ovoid to subspherical, no dimor
phism observed, tiny spherical proloculus 
followed by a few streptospirally coiled whorls 
with undivided chambers, later whorls with 
septula and chamberlets alternating in position 
from chamber to chamber, septula complete 
from floor to roof of chamber, no postseptal 
passage, preseptal passage large and well 
developed, one or rarely two alternating rows 
of alveoles communicate with the preceding 
preseptal passage through secondary inter- 
cameral foramina; apertural face with one 
row of primary apertures and intercalated 
smaller secondary apertures. U. Eocene; 
Turkey.

QUASIBORELIS Hanzawa, 1967
Plate 379, Hgs. 6-8

Tvpe species: Borelis gunteri Cole, 1941 (*622), 
p. 34; OD.
Q uasiborelis Hanzawa, 1967 (*1412), p. 21.

Test small, up to 1.5 mm in diameter, nauti- 
loid, proloculus large and globular, whorls 
few and expanding rapidly, septula continu
ous from chamber to chamber, chambers 
subdivided horizontally into tiers of cham- 
berlets by one to five floors, preseptal canal 
high; aperture a row of openings in the 
apertural face (possible supplementary open
ings into the upper layers of chamberlets not 
described). Paleocene (Danian), Mid way an; 
USA: Florida.

SENALVEOLINA Fleury, 1984 
Plate 383, figs. 1-6

Type species: Semilveolina aubouini Fleury, 
1984; OD.
Senalveolina  Fleury, 1984 (*1138), p. 183.

Test globular, up to 1.7 mm in diameter, 
distinct megalospheric and microspheric gen
erations, early coiling streptospiral and test



umbilicate, later planispiral and nautiloid, with 
numerous long low chambers per whorl, whorls 
at first enlarging very slowly but later whorls 
may expand more rapidly, spiraling septula 
aligned from chamber to chamber, crossing 
the chambers from front to back, leaving only 
narrow preseptal passages, septula of early 
whorls straight and simple but those of later 
chambers may be Y- or //-shaped, resulting 
in secondary floors and a second layer of 
chamberlets; wall calcareous, porcelaneous, 
walls and septula relatively thick. U. Creta
ceous (L. Campanian); Greece.

SIMPLALVEOL1NA Reichel, 1964 
Plate 380, figs. 7-13

Tvpe species: Praealveolinasimplex Reichel. 
19361*2541), p. 67; OD.
Praealveolina ISim plalveolina) Reichel. in Loeblich and 

Tappon. I%4 (*1910), p. C5I0.
Test small, ovoid to subspherical, megalo- 

spheric test about 1.5 mm to 2 mm in length, 
rare micruspheric tests up to 2.25 mm, gradually 
increasing from about four chambers in the 
first whorl to thirteen in the adult, numerous 
septula aligned from chamber to chamber to 
form a single layer of chamberlets of oval 
section, no secondary chamberlets as in 
Praealveolina. preseptal canal of circular sec
tion; wall with basal layer thickened toward 
the poles to occupy almost the full height of 
the chamber; apertural face low. with a single 
row of rounded openings extending to the 
poles, accessory openings in the sutural groove 
al the posterior border of the chambers. U. 
Cretaceous (Cenomanian); France; Spain.

Remarks: In the original description of the 
type species, Reichel (1936, *2541) indicated 
four different specimens as “holotype" of P  
simplex, an equatorial section of the A2 gen
eration (pi. 8, fig. 9). an axial section of the 
Al generation (pi. 8. fig. 5). an axial section 
of the A2 generation (pi. 8. fig. 8). and an 
axial section of the B generation (pi. 5. fig. 4 
and pi. 8, fig. 12). As apparently none has yet 
been so indicated, we here designate as lecto- 
lype the microspheric individual represented 
by an axial section and illustrated by Reichel 
on both pi. 5, fig. 4 and pi. 8. fig. 12.

STREPTALVEOLINA Fourcade, Tardy, 
and Vila, 1975

Plate 384, figs. 1 and 2
Type species: Streptalveolina mexicana Four- 
cade et al., 1975; OD.
Strepta lveolina  Fourcade. Tardy, and Vila. 19751*1164),

p. 110.
Test globular, up to 1.3 mm in diameter, 

large thick-walled megalospheric proloculus 
followed by flexostyle, then with five strepto- 
spirally coiled and involute whorls, even the 
final whorl remaining slightly asymmetrical, 
with few chambers, six in the early whorl, up 
to ten in the final one, septa oblique, sloping 
back at the periphery, umbilicus slightly 
depressed, chambers subdivided by partial 
septula that are continuous from chamber to 
chamber, preseptal space present; multiple 
aperture consisting of a row of rounded open
ings at the base of the apertural face, corre
sponding to the chamberlets between septula. 
U. Cretaceous (L. Cenomanian); Mexico.

SUBALVEOLINA Reichel. 1936
Plate 384, figs. 3-6

Type species: Subalveolina dordonica Reichel, 
1936; OD.
Subalveolina  Reichel, 1936 (*2541), p. 73.

Test spherical to fusiform, dimorphism 
prominent, coiling irregular in early whorls 
of microspheric test, regularly planispiral 
throughout in megalospheric test, septula alter 
nating from chamber to chamber but the rapid 
insertion of additional septula with increased 
test length may obscure this and suggest no 
definite arrangment, irregular secondary 
chamberlets below the main floor in polar 
region, preseptal passage large, no postseptal 
passages, small alveoli alternate with proxi
mal part of chamberlets and open into the 
preceding preseptal passage by the smaller 
intercalated upper row of openings; aperture 
a row of primary apertures alternating with 
smaller intercalated apertures. U. Cretaceous 
(U. Santonian to Campanian); France.

Superfamily SORITACEA Ehrenberg, 1839
Sorilacea Haynes. 1981 (*1437), p. 168. nom. com pro

superfamily Soritinidea.



Sorilinidea Said ova, 1981 1*2696), p. .14 Inom. imperil, 
nom. transl. ex family Sorilina.

Pcneroplidea Saidovu. 1981 (*2696), p. 3.1. 
Mcandropsinidea Saidova. 19811*2696), p. 33. 
Orbitolitacea Loeblich and Tappan. 1982 (*1917), p. 31.

Wall porcelaneous, early stage pitted or 
perforate and less commonly may be perfo
rate throughout growth; chambers planispiral, 
uncoiling, flabelliform, or cyclical, may be 
subdivided by interseptal partitions or pil
lars. U. Permian (U. Djulfian) to Holocene.

Family M1LIOLIPORIDAE Bronnimann 
and Zaninetti, 1971

Milioliporidae Bronnimann and Zaninetti, in Bronnimann 
et al.. 1971 (*415), p. 9.

Altinerinidae Senowbari-Daryan, Ciarapica, Cirilli, and 
Zaninetti. 1985 (*2870), p. 301 (nom. tran&l.i.
Test free or attached, proloculus followed 

by tubular chambers arranged in various planes 
about a longitudinal axis; wall porcelaneous, 
perforate throughout ontogeny; aperture ter- 
minal. U. Permian (U. Djulfian) to U. Triassic 
(Rhaetian).

Subfamily GALEANELLINAE Zaninetti, 
Altiner. Dager, and Ducret. 1982 

Galeanellinae Zaninetti el al.. 1982 (*3431), p. 97.
Test free, chambers cap shaped, biloculine 

in arrangement or may be irregular, espe
cially in the adult; wall porcelaneous, outer 
chambers with large perforations oblique to 
the test surface that ramify and anastomose 
in the thickened outer part; aperture termi
nal, in center of imperforate base. U. Triassic 
(Carnian to Rhaetian).

BISPIRANELLA Samuel, Salaj, 
and Borza, 1981 
Plate 385. figs. M

Type species: Bispiranella subcarinata Samuel 
et al.. 1981; OD.
Bispiranella Samuel, Salaj, and Borza, 1981 (*2726), p. 88.

Test free, ovate to fusiform in outline, up 
to 0.6 mm in greatest diameter, slightly bicon
cave, periphery rounded to subangular, large 
subspherical proloculus followed by elongate 
enrolled tubular second chamber of whorls 
added in planes 90° apart; wall calcareous, 
porcelaneous; aperture apparently circular

at the end of the tubular chamber. U. Triassic 
(Carnian); Czechoslovakia.

GALEANELLA Kristan, 1958
Plate 385. figs. 5-14

Type species: Galea tollmanni Kristan, 1957 
(*1734), p. 291; OD.
G aleanella  Kristan. 19581*1735), p. 114 (nom. subst. pro 

G alea  Kristan, 1957).
G alea Kristan, 1957 (*1734), p. 291 (non Galea Meuscben. 

1787, nec Meyen, 1833, nec Moerch. 1852); type species: 
obj.: OD.
Test ovale in outline, planoconvex, com

monly bordered by a flange or carina, spheri
cal proloculus followed by a series of tubular 
chambers that are inflated at the base and 
narrow toward the aperture, chamber lumen 
much reduced in diameter by the very thick 
wall, early chambers two per whorl, enrolled 
in varying planes and possibly quinqueloculine. 
planispiral in the adult, coiling partly to wholly 
involute; wall calcareous, porcelaneous, thick, 
coarsely perforate, except for the imperfo
rate flattened base and carina; aperture 
rounded, simple, approximately in the center 
of the flattened base and may be bordered by 
radiating grooves. U. TViassic (Norian to 
Rhaetian); Austria; Yugoslavia: Iran.

Subfamily ALTINERININAE Zaninetti. 
Ciarapica, Decrouez, and Miconnet, 1984 

Altinerininae Zaninetti. Ciarapica, Decrouez. and Mi
connet, 1984 (*3438), p. 15.
Test low conical to subspherical?, early 

enrolled stage trochospiral or streptospiral, 
evolute, then irregular and uncoiled; wall 
microgranular. probably originally porcela
neous, outer wall coarsely perforate in the 
adult; aperture basal to areal. U. Triassic 
(Norian or L. Rhaetian).

ALTINERINA Zaninetti. Ciarapica, 
Decrouez, and Miconnet, 1984 

Plate 386, figs, 1-6
Type species: Altinerirta meridionalis Zaninetti 
et al.. 1984; OD.
Atsinerina  Zaninetti, Ciarapica, Decrouez, and Miconnet, 

1984 1*3438), p. 15.
Test small, up to 0.3 mm in diameter, weakly 

conical to subspherical?. short early irregular



trochospiral or streptospiral evolute coil, with 
sharp change of about 90° in plane of coiling 
by the penultimate whorl and final whorl partly 
covering the umbilicus, chambers oblong, 
broader than high, septa arcuate, prolonged 
into the elevated sutures as imperforate crests 
or spines possibly developed for attachment 
in the reef environment, although they may 
be septal remnants of an eroded outer whorl; 
wall appearing dark in transmitted light, micro- 
granular, perhaps originally porcelaneous, outer 
wall coarsely perforate in the later stage, septa 
imperforate: aperture a long areal slit in the 
regularly coiled part, close to the base of the 
septum, but becoming areal and terminal after 
the change in plane of coiling in the adult 
stage. U. Triassic (Norian or L. Rhaetian); 
Sicily.

Subfamily ORTHOTR1NACRIINAE 
Zaninetti, Senowbari-Daryan, Ciarapica, 

and Cirilli, 1985
Orthotrinacriinae Zaninetti et at.. 19851*3440), p. 297.

Early stage planispirally enrolled and invo
lute, later evolute, with final chamber tending 
to uncoil and strongly tapered distally. U. 
Triassic (Camian?, Norian to Rhaetian).

ORTHOTRINACRIA Zaninetti, 
Senowbari-Daryan, Ciarapica. 

and Cirilli, 1985
Plate 386. figs. 7 and 8

Type species: Galeanella expansa Zaninetti, 
Altiner, Dager, and Ducret, 1982 (*3432), p. 
I l l ;  OD.
Orthotrinacria Zaninetti. Senowbari-Daryan, Ciarapica, 

and Cirilli. 1985 (*3440), p. 297.
Test ovate to elliptical, laterally compressed, 

with globular proloculus followed by plani
spirally enrolled chambers one-half coil in 
length, coiling involute, in the final stage 
tending to uncoil and be evolute. chambers 
widest proximally and tapering distally, the 
final chamber with long tubular distal por
tion, terminally expanding at the everted 
apertural rim; wall calcareous, porcelaneous. 
perforate, but commonly recrystallized, sur
face of the final chamber may be transversely 
wrinkled; aperture terminal, single, with

everted rim. U. Triassic (Camian?, Norian to 
Rhaetian); Turkey; Italy: Sicily; Yugoslavia.

Subfamily PSEUDOCUCURBITINAE 
Zaninetti, Altiner, Dager, and Ducret. 1982 

Pseudocucurbitinae Zaninetti, Altiner. Dager. and Ducret. 
19821*3431), p. 97.
Test free, initial coiled stage followed by 

amphoralike chambers in more or less recti
linear series; wall porcelaneous, perforated, 
thick distally, thinning to the imperforate neck 
of the central terminal aperture, chambers 
enveloped by thick secondary mass that is 
perforated like the chamber walls. Triassic 
(Camian to Rhaetian).

Remarks: Although the type genus is re
garded as a synonym n of Cucurbita. the origi
nal family group name remains valid (ICZN 
Art. 40 (a)).

CUCURBITA Jablonsky, 1973
Plate 387. figs. 11-13: plale 388. figs. 1-5 

Type species: Cucurbita infundibuliformis Jab
lonsky, 1973; OD.
Cucurbita Jablonsky, 1973(*1595),p.420(non Cucurbita 

Mcrgerlc MS.: Scudder, 1882; nom. nud.K 
Paralintinnina Borza and Samuel, 1977 (*310), p. 143 

I name not available, ICZN Art. I3ia)(i),and 13(b): no 
description of genus, two species described. type species 
not designated).

Pseudocucurbita Borza and Samuel. 1978 (*311), p. 69; 
type species: Pseudocucurbita gfobosa Borza and Samuel, 
1978 = Cucurbita infundibuliformis Jablonsky. 1973; 
OD. -

Paralintinnina Samuel and Bona, 1981 (*27251, p. 73; 
type species: Paralintinnina tintinniformis Bona and 
Samuel. 1977 (*310), p. 143: OD.
Elongate campanulate. flasklike, or amphora

shaped chambers forming a rectilinear to arcu
ate series, each rounded to apiculate at the 
base, then may be somewhat constricted, and 
finally flaring broadly into a wide recurved 
collar around the aperture; wall porcelaneous, 
commonly recrystallized as micritic calcite, 
may be coarsely perforate: aperture large, 
terminal, rounded, bordered by a broad col
lar, flange, or lip that may be recurved at the 
outer edge. U. Triassic (Camian to Rhaetian); 
Czechoslovakia; Sicily; Greece.

Remarks: The previous use of Cucurbita 
for a mollusc was only a nomen nudum in a



manuscript, hence does not preoccupy the 
present genus.

URNULINELLA Borza and Samuel, 1977
Plate 388, figs. 6-9

Type species: Urnulinella andrusovi Borza 
and Samuel. 1977: OD.
U rnulinella Borza and Samuel. 1977 (*309), p. 118.

Test robust, up to 0.8 mm in length, large 
proloculus followed by up to four, rapidly 
enlarging, globular to flasklike chambers, rec
tilinear to somewhat irregularly uniserial; wall 
calcareous, of micritic calcite, probably orig
inally porcelaneous; aperture terminal, wide, 
with distinctly recurved flangelike collar. U. 
Triassic (Camian): Czechoslovakia; Greece.

Subfumily MILIOLIPORINAE Bronnimann 
and Zaninetti, 1971

Milioliporinae Zaninetti. Altiner. Dajer, and Dueret. 
19821*3431 k p. %. nom. transl. ex family Milioliporidae.
Test free or attached, elongate chambers 

in irregular, quinqueloculine or biloculine 
arrangement; wall thin, porcelaneous, that of 
outer chambers thicker and traversed by reg
ularly distributed large perforations that are 
oblique to the test surface; aperture terminal, 
simple. U. Triassic (Carnian to Rhaetian).

MILIOLIPORA Bronnimann 
and Zaninetti, 1971 

Plate 389. figs. 1-6
Type species: Miliolipom cuvillieri Bronnimann 
and Zaninetti, 1971; OD.
M ilio lipom  Brdnnimann and Zaninetti. in Bronnimann, 

Zaninetti, Bozorgnia. Dashli, and Moshtaghian, 1971 
1*415), p. 10.
Test elongate fusiform, up to 0.5 mm in 

length, proloculus followed by about six or 
seven tubular chambers, widest at the base 
and tapering distally, each one-half coil in 
length in quinqueloculine arrangement; wall 
calcareous, porcelaneous, thick, with large 
and uniformly distributed perforations through
out: aperture terminal, at the constricted end 
of the chamber, successive apertures at oppo
site ends of the test. U. Triassic (U. Norian to 
Rhaetian); Austria: Czechoslovakia; Iran.

OPHTHALMIPORA Zaninetti 
and Brdnnimann, 1972

Plate 389, figs. 7 and 8
Type species: Ophthalmipora doiomiiica Zan
inetti and Bronnimann, 1972; OD.
O phtha lm ipam  Zaninetti and Brdnnimann. 19721*3435), 

p. 615.
Test ovoid in outline, lenticular to flattened 

in section, up to 0.5 mm in greatest dimen
sion, spherical proloculus followed by tubu
lar chambers one-half coil in length, widest at 
the base and tapering toward the aperture, 
coiling planispiral and involute in the early 
stage, later with change in coiling axis or 
slight variation in coiling, appearing weakly 
sigmoid in section; wall calcareous, porcela
neous, coarsely perforate; aperture terminal, 
simple. U. Triassic (Camian); Italy.

Subfamily KAMURANINAE 
TVifonova. 1984

Kamuntninae Trifonova, 1984 1*32251, p. 54.
Test free, proloculus followed by strepto- 

spirally enrolled undivided tubular second 
chamber, later coiling planispiral and invo
lute; wall calcareous, porcelaneous, perfo
rate; aperture terminal, simple. U. Permian 
(U. Djulfian) to L. Triassic (Campilian).

KAMURAJNA Altiner and Zaninetti^ 1977
Plate 390, figs. I and 2

Type species: Kamurana bronnimanni Altiner 
and Zaninetti, 1977; OD.
K a m u m n a  Altiner and Zaninetti, 1977 (*30), p. 2.

Test free, large, up to 2.5 mm in diameter, 
spherical to ovoid, globular proloculas followed 
by undivided enrolled tubular second chamber, 
plane of coiling may be irregular, oscillating, 
or sigmoidal; wall calcareous, porcelaneous, 
coarsely perforate in the adult; aperture ter
minal, simple. U. Permian (U. Djulfian) to L. 
Triassic (Campilian); 1\irkey; Bulgaria.

Family SIPHONOFERIDAE 
Senowbari-Daryan and Zaninetti, 1986

Siphonoferidae Senowbari-Daryan and Zaninetti. 1986 
(*28711, p. 84.
Test consisting of a streptospirally coiled



tube, later uncoiled and rectilinear, with sur
rounding stack of ringlike chambers; wall 
porcelaneous, nonperforate in early whorls. 
U. Triassic (Norian).

S1PHONOFERA Senowbari-Daryan, 1983 
Plate 388, figs. 10-19

Type species: Siphonofera pilleri Senowbari- 
Daryan, 1983; OD.
Siphonofera Seoowban-Daryan, 1983 (*2868), p. 2141 also 

err. cil. as Siphonophera. p. 214. and as Siphonella, 
p. 215).
Test small, up to 0.5 mm in length, consisting 

of a long undivided tube, streptospirally coiled 
in the early stage, later uncoiled, rectilinear, 
and surrounded by a stack of ringlike cham
bers; wall calcareous, micritic; aperture at 
the open end of the tube, bordered by a flared 
and umbellate collar that may represent a 
stage in the development of the ringlike cham
bers. U. Triassic (Norian): Italy: Sicily.

Family PENEROPLIDAE Schultze, 1854
Peneroplidae Reuss, 18601*2581), p. 151. nom. tronsl. ex 

subfamily Peneroplida.
Peneroplida Schultze, 1854 (*2824), p. 53 (subfamily). 
Cristellarida Schultze. 1854 |*2824), p. 53 (subfamily). 
Peneroplideae Reuss. 1860 (*2581), p. 217. 
Cristellaridae Reuss. 1860 (*2581), p. 151,205. 
Peneroplidea'Reuss and Fritsch. 1861 (*2593), p. 2. 
Cristellaridea Reuss and Fritsch, 1861 (*2593), p. 3. 
Cristellarideae Gilmbel. 1870 (*1337), p. 54. 
Peneroplida Schmarda. 1871 (*2781), p. 165. 
Cristellarida Schmarda, 1871 1*2781), p. 165. 
PeneropUdee Schwager. 1876 (*2829), p. 483. 
Cristellaroidi Schwager, 18761*2829), p. 477. 
Cristellaroidea Schwager. 1877 (*2830), p. 19. 
Peneroplidina Biltschli. in Bronn. 18801*421), p. 190. 
Peneroplidinae Brady. 1884 (*344), p. 62 (subfamily). 
Cristellarinae Rhumbler, 18951*2616), p. 91 (subfamily I. 
Peneroplinae Oelage and Hirouard, 18% (*926), p. 124. 
Peneroplididae Lister, in Lankester, 1903 (*1791), p. 143. 
Peneroplinae Cushman, in Eastman. 1913 (*1043), p. 39 

(subfamily).
Spirolininae Cushman. 1927 (*742), p. 54 (subfamily). 
Cristellariidae Wedekind. 1937 (*3355), p. 97. 
Dendritininae Said ova, 1981 (*2696), p. 33 (subfamily).

Test close coiled in the early stage, later 
may be uncoiled or chambers may become 
annular, chamber interior simple and not 
subdivided into chamberlets: wall porcela
neous. proloculus and a few juvenile chambers

may be perforate, but adult test wall imperfo
rate; aperture rounded, slitlike, dendritic, or 
a series of pores. U. Cretaceous (Coniacian) 
to Holocene.

ARCHIACINA Munier-Chalmas, 1878 
Plate 390. figs. 3-6

Type species: Cycloiina armorica d'Archiac, 
in Toumouer, 1868 (*3218), p. 376; OD. 
Archiacina Munier-Chalmas, in Vasseur. 1878 (*3260), 

p. 1049 (name available; ICZN Art. I2(b)(5l; also see 
Munier-Chalmas. 1879. *2204, p. 445).
Test large, up to about 10.0 mm in diame

ter, flattened and discoid, early chambers broad 
and low, planispirally enrolled and semi
involute, later chambers increasing rapidly in 
breadth and test becoming peneropline. adult 
with as many as eighteen cyclical chambers, 
interior simple; wall calcareous, porcelaneous. 
thin, surface smooth; aperture of numerous 
rounded to oval openings in a single row on 
the apertural face in the early stage but in two 
rows on the periphery in the adult. Oligocene 
(Stampian); France; Romania.

COSCINOSPIRA Ehrenberg, 1839
Plate 390, figs. 7-10

Type species: Coscinospira hemprichii Ehten- 
berg, 1839; SD Loeblich and Tappan, 1964 
(*1910), p. C484.
Coscinospira Ehrenberg, 1839 (*1054), p. 110,131, (able 

opp. p. 120.
Cribmspirolina Haman. I972(*1368),p. I l l :  type species: 

Cribmspirolina distinciiva Haman, 1972 = Coscinospira 
hemprichii Ehrenberg, 1839; OD.
Test free, spiroline, large, up to 2.2 mm in 

length, slightly flattened, early stage plani
spirally enrolled and evolute with numerous 
chambers per whorl, biumbilicate, later uncoil
ing with up to six inflated rectilinear cham
bers, sutures radial and straight to slightly 
arched in the coiled stage, horizontal in the 
uncoiled part; wall calcareous, porcelaneous, 
surface longitudinally finely striate; aperture 
terminal, cribrate, of numerous rounded pores 
centered in the terminal face. Holocene; Red 
Sea; Saudi Arabia.

Remarks: Differs from Spirolim, with which



it has previously been included, in having a 
multiple rather than single aperture.

DENDRITINA d’Orbigny. 1826
Rale 391, figs. 1-6

Type species: Dendritina arhuscula d'Orbigny, 
1826; SD Cushman. 1927 (*746), p. 189. 
Dendritina d’Orbigny. 18261*2303), p. 285.
Pelonnde Monitor!. 18081*2176), p. 22 <nom. suppress., 

ICZN ZN(Sl 2225/4, petition pending; type species: 
Nautilus ambiguus Fichte! and Moll, 17981*1124), p. 62. 

Peneroplis I Dendritina) d'Orbigny, 1839 (*2304), p. 37. 
58 (nom. transl.l.

Spiro line /Dendritina) Schwager, I883(*2832),p.91 (nom. 
transl.l.

Meneghinia O. Silvestri. 1889 (*2973), p, 53 (non 
Meneghinia Fucini. 1931); type species; Meneghinia 
nautiliformis O. Silvestri. 1889; ODtMl. 

Neopeneroplis Didkovskiy. 1958 (*954), p. 1252; type 
species; Neopeneroplis sarmaticus Didkovskiy, 1958; OD.
Test planispirally enrolled and involute, 

numerous chambers per whorl, sutures radial, 
may be slightly arcuate; wall calcareous, por- 
celaneous, surface with numerous striae aligned 
with the direction of coiling; aperture in the 
adult areal, dendritic, and complexly branched. 
M. Eocene (Lutetian) to Holocene; Europe; 
West Indies; Bermuda.

Remarks: Discovery and redescription of 
the original type specimens of Fichtel and 
Moll (Rogl and Hansen, 1984, *2639) showed 
Nautilus ambiguus to be congeneric with 
Dendritina arbuscula and not a synonym of 
Elphidium  as it had been considered by 
d'Orbigny, 1826, and later workers. Thus a 
petition was submitted to the ICZN for sup
pression of Pelorus and recognition of Den
dritina as the valid name for the present genus.

LAEVIPENEROPUS Sulc. 1936
Plate 392. figs. 1-11

Type species: Peneroplis karreri Wiesner, 1923 
(*3374), p. 95,96, nom. superfl. = Peneroplis 
planaius var. laevigatus Karrer, 1868 (*1653), 
p. 153 (non Peneroplis laevigata Fornasini, 
1904); OD.
Laevipeneroptu Sulc. 1936 (*3085), p. 161.
Puteolus Hofker, 1950 (*1496), p. 394 (non Puteolus 

Monterosato, 1888); type species: Peneroplisproleus 
d’Orbigny. 1839 (*2304), p. 60; OD.

Puleolina Hofker. 1952 1*1501), p. 450 mom. subst. pro 
Puteolus Hofker, 1950); type species: obj.; OD.

Palaeopenemplis Hofker. 1964 (*1516), p. 57 (also as 
Paleopeneroplis. p. 57.631: type species: Palaeopene- 
roplis inomatus Hofker, 1964; OD.
Test nautiloid in the early stage, numerous 

low chambers in a close flat trochospiral or 
planispiral coil, later uncoiling, laterally com
pressed and flaring, with chambers progres
sively broader and more arched although 
increasing very little in height, interior of 
chambers undivided, sutures depressed; wall 
calcareous, porcelaneous, that of earliest cham
bers perforate, surface of the adult smooth 
and unornamented other than having very 
fine pseudopores; aperture in the early coil 
may consist of a row of pores near the base of 
the apertural face, becoming centrally arched 
as the chambers increase in size, then with 
two rows of pores up the apertural face, and 
in the final uncoiled stage may have two off
set rows of pores or a single row. Miocene to 
Holocene; cosmopolitan.

Remarks: The genus Laevipeneroplis was 
erected to include species with smooth sur
face and undivided interior, the type species 
being designated as Peneroplis karreri Wiesner. 
Wiesner (1923, *3374) had proposed a new 
name for Peneroplis planatus var. laevigatus 
Karrer, 1868, believing it to be a junior syno
nym of Peneroplis laevigatus d'Orbigny. How
ever, the latter was a nomen nudum in 
d’Orbigny, (1826, *2303, p. 286) and not vali
dated until Fornasini (1904, *1153A) gave a 
description of the species together with the 
publication of the illustrations from d'Orbigny’s 
“Planches Inedites." Thus Karrer’s name for 
the species has priority over that of Wiesner, 
and the type species correctly is cited as 
Laevipeneroplis laevigatus (Karrer).

Although Puteolina and Palaeopeneroplis 
were described as more inclusive by Hofker, 
the type species is congeneric with that of 
Laevipenemplis. and the genera are regarded 
as synonymous.

MONALYSIDIUM Chapman, 1900
Plate 391, figs. 9 and 10

Type species: Peneroplis (Monalvsidium) sollasi 
Chapman, 1900; SD Cushman, 1927 (*746), 
p. 189.



Peneroplis (Monalysidium) Chapman. 19001 *529), p. 3. 
Monalysidium Cushman, 19271*746}, p. 189 (nom. transl.l. 
Dendrilina (Monalysidium) Hofker, 1951 (*1497), p. 238 

Inora. transl.l.
Test small, with relatively large planispiral 

coil, consisting of about nine ovoid cham
bers, later uncoiling and rectilinear, with short 
inflated chambers, sutures distinct and con
stricted, radial in the coiled stage, horizontal 
in the rectilinear stage; wall calcareous, por- 
celaneous, thin, surface smooth, distinctly 
punctate; aperture terminal, simple,circular, 
bordered by an everted lip with fimbriate or 
scalloped margin. Holocene; S. Pacific.

Remarks: No type species was originally 
designated for Monalysidium: in the text 
Peneroplis (Monalysidium) sollasi was indi
cated as subgen. et. sp. nov. and/?fA// politus 
only as sp. nov., but on the plate description, 
both were indicated as subgen. et sp. nov. 
Ellis and Messina (1940, *1102, suppl.) regard 
Nautilus lituus Gmelin as the type, as Chap
man had stated that the subgenus was “intended 
to comprise the long delicate crosier-shaped 
specimens of which 'Nautilus lituus’Gmelin. 
is the type.” However, “a genus contains only 
species (abstract concepts), not individual spec
imens” (R. V. Melville, Secretary, ICZN, per
sonal communication. 26 February, 1985), 
hence this is not a type designation and the 
subsequent designation by Cushman, 1927, 
of M. sollasi as type stands.

PENEROPLIS de Montfort, 1808
Plate 391, figs. 7.8, 11 and 12 

Type species: Nautilus planatus Fichtel and 
Moll. 17981*1124), p. 91; OD.
Peneroplis de Montfort, 1808 (*21761, p. 258. 
Cristellaria Lamarck, 18161*1781), p. 14: type species: 

Cristellaria squammula Lamarck, I822(*!782|, p. 607, 
nom. superfl., -  Nautilus planatus Fichtel and Moll. 
1798. obj.; SD Children. 1823 (*586), p. 117 (p. 153). 
Test compressed, early stage planispirally 

enrolled and involute, later chambers rapidly 
increasing in breadth and strongly arched but 
of nearly constant height resulting in a flaring 
test, interior of chambers not subdivided, 
sutures slightly depressed; wall calcareous, 
porcelaneous, perforate in the juvenile stage, 
later imperforate, surface with numerous striae

or grooves alternating with fine ribs aligned 
parallel to the test periphery, fine pseudopores 
commonly present in the grooves between 
the surface ribs; aperture in the adult consisting 
of a linear or alternating series of large, circu
lar to oval or irregular pores, each bordered 
by a distinct elevated lip. Miocene to Holocene; 
cosmopolitan.

RENULINA Lamarck, 1804 
Plate 393, figs. 1 and 2

Type species: Renulina opercularia Lamarck, 
1804; OD(M).
Renulina Lamarck. 1804 1*1778), p. 353 (non Renulina 

de Blainville. 1825. nec Blake. 1876).
Renulites Lamarck. 18041*1778), p. 353 mom.superfl.); 

type species: obj.; SD Children, 1823 (*586), p. 116 
(p. 152).
Test flattened, proloculus followed by tubu

lar chamber of a full whorl in length, cham
bers then gradually shortened to two or three 
per whorl, close coiled and planispiral at first, 
later expanding rapidly in height and breadth, 
and flaring to form an almost flabelliform 
test, although the chambers continue to touch 
the early coil and do not uncoil or become 
rectilinear, interior of chambers simple and 
undivided; wall porcelaneous, surface smooth; 
aperture a single elongate and narrow termi
nal slit extending across the terminal face of 
the final chamber. M. Eocene (Lutetian); 
France.

SPIROLINA Lamarck. 1804 
Plate 393, figs. 3 and 4

Type species: Spirolina cylindracea Lamarck, 
1804; SD Cushman, 1927 (*744), p. 125. 
Spirolina Lamarck. 18041*1778), p. 244.
Spimlinites Lamarck. 18041*1778), p. 245 (nom. superfl.): 

type species: obj.; SD Children, 1823 1*586), p. 115 
(p. 151).

Peneroplis (Spirolina) d'Orbigny, 1839 (*23041, p. 62 (nom. 
transl.l.

Coscinospiru (SpirolinaI Ehrcnbeig, 1839 1*1054), pi. 2 
(nom. transl.l.

Spirulina Ehrenberg. 1843 (*1061), p. 167 (err. cit.: non 
Spirulina Bory, 1826).
Test large, elongate, crosier shaped, early 

chambers planispirally enrolled and biumbili- 
cate, later uncoiling and rectilinear, with short 
barrel-like chambers, interior simple and



undivided: wall calcareous, porcelaneous. sur
face ornamented with numerous longitudinal 
costae; aperture terminal, rounded. Eocene 
to Holocene; cosmopolitan in warm seas.

VANDENBROECKIA Marie, 1958
Plate 393. figs. 9-13

Type species: Vandenbroeckia munieri Marie, 
1958: OD.
Vandenbroeckia Marie, I958(*2040|,p. 128 more, imperf. 

a* Vandenhroekia).
Vandenbroeckia Ellis and Messina. 1940 (*1102) (sup

plement for 1962. no. 11 Inom. coit.I.
Test large, compressed, planispirally enrolled 

in the early stage, chambers rapidly increas
ing in breadth but very little in height, so that 
the test becomes flabelliform, later chambers 
cyclical and the test discoidal, interior of cham
bers simple and undivided; wall calcareous, 
porcelaneous, surface may have fine longitu
dinal striae in the early coiled stage that are 
radial in the discoidal adult; aperture a row of 
circular perforations on the periphery. U. Cre
taceous (Senonian): France.

Family MEANDROPSINIDAE 
Henson, 1948

Meandropsinidae Henson, 194ft (*14601, p. 77. 
Meandropsininae Sigal. in Piveleau. 1952 (*2413), p. 202 

(subfamily).
Broekininae Marie. 19581*2040), p. 128 (subfamily; nom. 

imperf.. recte Broeckminae).
Early stage planispirally enrolled; later may 

be uncoiled and flaring, operculiform. flabel
liform, cylindrical, conical, or discoidal; mar
ginal zone of chambers with inteiseptal pil
lars or septula; aperture multiple, in one or 
more rows. U. Cretaceous (Cenomanian) to 
M. Paleocene.

AYALAINA Seiglie, 1961 
Plate 393. figs. 5-8

Type species: Meandropsina? rutteni Palmer. 
1934 (*2326), p. 252; OD.
Avalaina Seiglie. 1961 (*2842), p. 346.

Test lenticular, laterally compressed, periph
ery narrowly rounded, up to 2.2 mm in diame
ter, involute, but may be slightly depressed 
centrally, chambers numerous, up to twenty-

five in the final whorl, low and wide, increas
ing rapidly in breadth as added to result in a 
flaring test, septa strongly arched, interior of 
chambers subdivided by numerous complete 
vertical septula, up to sixty or more in the 
final chambers, commonly aligned from cham
ber to chamber, secondary septula may be 
intercalated near the outer walls but do not 
project into the central region of the cham
bers and may only cross half the height of the 
chambers; wall porcelaneous. thin and deli
cate; aperture consists of numerous areal pores 
in a row across the base of the apertural face 
and extending up the center. U. Cretaceous 
(Campanian to Maastrichtian): Cuba.

BROECKINA Munier-Chalmas, 1882
Plate 394. figs. 1-8; plate 395. figs. 1-3 

Type species: Cyclolina dufrenoyi d'Archiac 
and Haime, in d'Archiac, 1854 (*67), p. 205; 
OD.
Broeckina Munier-Chalmas, 1682 (*2206), p. 471. 
Praesorites H. DouviUe. 19021*981), p. 291; type species: 

Praesorites moureti H. Douvillfe. 1902; OD. 
Orbitolites (Praesorites) Hofker. 1952 1*1502), p. 105 

(nom. transl.).
Test discoidal, megalospheric test up to 4 

mm, microspheric one up to 12.5 mm in diam
eter, early stage planispiral, later chambers 
annular, early chambers of the microspheric 
test subdivided internally by rudimentary radial 
septula, septula less distinct and may be incom
plete in the megalospheric test; wall calcare
ous, porcelaneous. surface ornamented with 
fine radial striae; megalospheric test consisting 
of a single row of ovate to slitlike apertural 
pores in the median plane, in the microspheric 
test the pores may be centrally constricted 
and finally form two separate rows, in the 
adult the pores may be irregular both in shape 
and arrangement. U. Cretaceous (Cenomanian 
to Maastrichtian); France; Syria.

Remarks: Although the type species Cyclo
lina dufrenoyi is commonly credited to 
d'Archaic, the original description Id’Archaic. 
1854, *67, p. 205, footnote 2, stated "Nous 
devons la determination et la description des 
rhizopodes, des polypiers et des echinodermes



a l'obligeante ei savante collaboration de M. 
Jules Haime." Thus authorship of the type 
species is credited to d'Archiac and Haime, 
in d'Archiac (1854).

H. Douville (1902, *981, p. 306) designated 
the specimen that he figured on plate 9. fig. 3, 
as "le type du genre et de 1’espece (Praesorites 
Moureti/ ” This specimen, the holotype, was 
deposited in the collection of l’Ecole des Mines, 
Paris, und was studied and redrawn by us in 
1953 (Loeblich and Tappan, 1964, *1910, fig. 
374, 3, p. C487). Although fragmentary, it 
shows both the external and internal features 
of the test. Designation of a lectotype for 
Praesorites moureti by Smout (1963, *3011, 
p. 264) thus is invalid as there is no indication 
that the holotype has been lost, and if it had 
been, Smout’s specimen could only have been 
designated as a neotype, not a lectotype.

FALLOT1A H. Douville. 1902
Plate .1%. figs. 1-9

Type species: Fallotia jacquoti H. Douville, 
1902; OD.
Fallotia H. Douville. 1902 1*981), p. 298.
Fascispira A. Silvestri. 19401*2969), p. 220; type species;

Fascispira colomi A. Silvestri, 1940; OD.
Test lenticular, planispirally enrolled and 

involute, globular proloculus followed by a 
whorl of about five or six undivided cham
bers. chambers then increase rapidly in breadth 
but not in height, with many per whorl, laterally 
strongly embracing the earlier whorls and 
may become slightly meandriform at their 
umbilical extremity, septa oblique, particu
larly so in later whorls, chambers subdivided 
by many radially arranged septula, those of 
successive chambers aligned; wall calcare
ous, porcelaneous. surface may have fine striae 
paralleling the septa; aperture multiple, a row 
of pores at the base of the apertural face. U. 
Cretaceous (Santonian); France; Spain.

HOTTINGERINA Drobne, 1975 
Plate 295. figs. 4-8

Type species: Hottingerina lukasi Drobne, 
1975; OD.
Hottingerina Drobne, 1975 (*1006), p. 244.

Test lenticular, up to 2 mm in diameter, 
globular proloculus followed by about four to 
six rapidly enlarging whorls, each with numer
ous chambers, planispiral and involute in the 
early stage, later may have a slight umbilical 
depression and tend to uncoil in the final 
stage, interior of chambers subdivided by thin 
subepidermal septula that project downward 
from the chamber roof; outer wall and septula 
thin, septa massive: wall calcareous, porcela
neous, surface smooth; aperture simple, a sin
gle basal triangular opening, bordered with 
an everted lip. M. Paleocene; Yugoslavia.

LARRAZETIA City, 1964
Plate 397, figs. I and 2; plate 398; 

plate 399. figs. I and 2
Type species: Meandropsina /arrazef/Munier- 
Chalmas. in Schlumberger, 1898 (*2769), p. 
339; OD.
Larntzetia Ciry, 1964 (*606), p. 194.

Test discoidal to slightly biconvex, large, 
up to 20 or more mm in diameter, early stage 
with planispiral equatorial layer of chambers, 
flanked on both sides in the axis of coiling by 
a relatively large spherical polar capsule of 
clear homogeneous calcite, later chambers 
annular and concentric, a thick equatorial 
layer of chambers covered on both sides by 
thin layers of meandriform chambers, cham
bers of both inner and outer layers subdivided 
into tiny chamberlets by incomplete vertical 
septula that allow communication between 
adjacent chamberlets; wall calcareous, micro- 
granular, imperforate, probably originally 
porcelaneous; aperture of small pores on the 
periphery. U. Cretaceous (Campanian to L. 
Maastrichtian); Spain; France.

MEANDROPSINA Munier-Chalmas, 1898
Plate 399. figs. 3-7

Type species: Meandropsina vidali Schlum
berger, 1898 (*2769), p. 337; SD Cushman, 
1928 (*747), p. 220.
Meandropsina Munier-Chalmas, in Schlumberger. 1898 

(*2769), p. 336.
Cvclomeandropsina Henson, 1950(*I461), p. 5,18 (name 

not available. ICZN Art. 13 (a)(i), not described). 
Test large, discoidal, up to about 17 mm in



diameter and 0.5 mm in thickness, early stage 
planispirally enrolled with rapidly enlarging 
spire, chambers of almost constant height 
although rapidly increasing in breadth to 
become peneropline and finally cyclic, inte
rior subdivided by numerous incomplete ver
tical septula, aligned in successive chambers, 
lateral part of chambers becoming very irreg
ular and forming meundriform ridges on the 
test surface; wall calcareous, imperforate; 
aperture multiple, of numerous rows of pores 
on the periphery. U. Cretaceous (Senoniani; 
Spain; Iran.

NUMMOFALLOTIA Barrier 
and Neumann, 1959 

Plate 400, figs. Hi
Type species: Nonionina cretacea Schlum- 
berger. 1900 (*2771), p. 460 (syn.: Goupillaudina 
sanctipetri Marie. 1958. *2039, p. 869); OD.
N u m m o fa llo iia  Barrier and Neumann. 1959 (*143),

p. 228.
Test lenticular, planispirally enrolled, periph

ery rounded to subangular, globular proloculus 
followed by short flexostyle, then with evolutely 
coiled early whorls of regularly enlarging cham
bers. adult involute, septa slightly oblique 
and slope backward at the periphery; wall 
calcareous, porcelaneous, but with umbonal 
plug of varied size appearing hyaline and 
fibrous; aperture triangular at the base of the 
apertural face and may have been provided 
with a tooth. U. Cretaceous (Coniacian to 
Maastrichtian); Spain; France; Netherlands.

Remarks: The umbonal plug that may be 
detached from the test in preservation was 
described by Schlumberger (1900, *2771) but 
was regarded by Barrier and Neumann (1959, 
*143) as an artifact of preservation due to 
recrystallization. Bilotte and Decrouez (1979, 
*241, p. 38) discuss similar fibrous calcite 
axial “buttons” in Meandropsina and Larrazetia. 
concluding that this structure also is of pri
mary origin in Nummofalloiia.

PASTRIKELLA Cherchi, Radoi£i6, 
and Schroeder. 1976 

Plate 400. figs. 7 and 8; plate 401. figs. 1-4 
Type species: Broeckina (Pastrikella) balcanica 
Cherchi et al., 1976; OD.

Broeckina (Pastrikella) Cherchi, Radoi2ic, and Schroeder,
1976 (*561), p. 36 (also err cit. as Broeckina (Patrikella). 
p. 361.
Test large, utscoidal. flat to slightly bicon

cave, megalospheric test up to 3 mm in diam
eter. with circular to oval proloculus, flexostyle 
and undivided crescentic vestibular chamber 
having numerous openings into the first 
postembryonal chamber, microspheric test up 
to nearly 6 mm in diameter, earliest post- 
embryonal chambers arcuate and planispiral. 
later chambers annular, interior subdivided 
by regularly arranged septula; wall calcare
ous, porcelaneous, surface with fine radial 
striae; aperture multiple, with circular or slit
like pores aligned in the median plane of the 
test. U. Cretaceous (M. to U. Cenomanian); 
Yugoslavia; France.

PEROUVIANELLA G. Bizon, J. J. Bizon, 
Fourcade, and Vachard, 1975 

Plate 402, figs. 1-8
Type species: Orbiculinaperuviana G. Stein- 
mann, 1930 (*3066), p. 152.
A rchaias (P erouvianella)G . Bizon, J. J. Bizon. Fourcade. 

and Vachard, 1975 (*245), p. 1157.
Test lenticular to discoidal, megalospheric 

test up to 1.5 mm in diameter, thin-walled 
proloculus and flexostyle followed by plani
spiral and involute whorls, rapidly increasing 
from about twelve chambers in the earliest 
whorl to twenty or thirty in the next few 
whorls, rarely may tend to uncoil in the adult, 
microspheric test larger, may be over 12 mm 
in diameter, planispiral throughout and cham
bers never completely annular, interior with 
radial pillars of triangular section arising from 
the chamber floor between the apertural 
foramina to extend about halfway into the 
chamber, producing small rectangular cham- 
berlets in the lower part of the marginal zone 
of the chambers, radial pillars of successive 
chambers aligned, central part of the cham
bers subdivided by one to three rows of similarly 
aligned interseptal pillars, sutures weakly 
depressed; wall calcareous, porcelaneous, rel
atively thick, surface smooth; intercamera] 
foramina and probably external aperture of 
rows of small circular pores. U. Cretaceous 
(Santonian); Peru.



Remarks: No holotype was selected by 
Steinmann, but Bizon et al. (1975, *245) des
ignated as “holotype” (recte lectotype) Stein- 
mann's specimen (1930, *3066, fig. 185 B-D; 
Geologisch-Palaontologisches Institut, Uni
versity of Bonn).

PSEUDOBROECKINELLA Deloffre 
and Hamaoui. 1969

Plate 40.1, figs. 1-7
Type species: Pseudobroeckinella soumou- 
louensis Deloffre and Hamaoui, 1969: OD. 
P seudobroeckinelU i Deloffre and Hamaoui. 19691*930),

p. 8.
Test large, discoidal. bilaterally symmetri

cal, early stage planispirally coiled, cham
bers rapidly increasing in breadth but very 
little in height so that test becomes penero- 
pliform, then reniform in outline, and ap
parently has cyclic chambers in the final stage, 
septa arched, chambers subdivided by three 
types of partitions, primary and secondary 
septula that are vertical to the septa, and 
transverse septula that parallel the septa, the 
primary septula being longer than the other 
partitions and all fusing in the vicinity of the 
outer walls; wall calcareous, microgranular. 
imperforate, probably originally porcelaneous; 
aperture of two rows of circular pores along 
the midregion of the final chamber face. U. 
Cretaceous (Santonian); France.

SPKAPERTOLINA Ciry, 1964
Plate 404. figs. I and 2; plate 405, figs. 1-4 

Tvpe species: Spirupertolina almelai Ciry, 1964: 
OD.
SpirapertoUna Ciry, 1964 (*607), p. 163.

Test discoidal, about 10 mm in diameter, 
central region slightly inflated, equatorial cham
bers at first planispirally arranged and invo
lute, laterally flanked by a series of polar 
capsules as in Larrazetia. with whorl enlarg
ing rapidly, chambers remaining low but 
progressively broader and septa more oblique 
until test becomes peneropliform, then reni
form, and finally discoidal, the cyclic cham
bers comprising most of the test, interior of 
the discoidal chambers coarsely alveolar with 
abundant interlocular perforations, leaving 
open only the marginal zones, both spiral

and later annular chambers subdivided by 
increasingly numerous incomplete septula 
oriented perpendicular to the septa, those of 
successive chambers alternating in position, 
equatorial chambers covered by one or two 
layers of chambers at each side of the test: 
wall calcareous, imperforate, probably origi
nally porcelaneous; aperture consisting of 
pores at the test periphery. U. Cretaceous 
(Santonian); Spain.

Family SORITIDAE Ehrenberg, 1839 
Sorilidae Galloway, 1933 (*1205), p. 132, nom. corr. pro 

family Soritina.
Soritina Ehrenberg, 18381*10531, p. 200 (name not avail

able, ICZN Art. 29 (a): no available type genus until 
1839).

Soritina Ehrenberg, 1839 (*1054), table opp. p. 120. 
Orbitolitidae Gray, 1840 (*1288), p. 76.
Soritida Schullzc. 1854 (*2824), p. 53.
Orbitulitidea Reuss and Fritsch, 1861 (*2593), p. 2. 
Orbilulitideae Giimbel, 1870 (*1337), p. 27. 
Orbiculinida Jones, in Griffith and Henfrey, 18751*1300), 

p. 319.
Orbitulitidee Schwagcr, 1876 (*2829), p. 483.
Orbitulita Marriott. 1878 (*2045), p. 31.
Orbitolilina Biitschli, in Bronn, 1880 (*4211, p. 192. 
Orbitulitida Haeckel. 1894 (*1355), p. 185. 
Praerhapydioninidae Haynes, 1981 1*14371, p. 168.

Test planispiral, at least in early stage, later 
may be uncoiled, flaring, fusiform, or cylin
drical; chambers numerous, interior subdivided 
by interseptal pillars or septula; aperture gen
erally multiple, may vary in position in ontog
eny. U. Cretaceous (Cenomanian) to Holocene.

Subfamily PRAERHAPYDIONININAE 
Hamaoui and Fourcade, 1973 

Praerhapydionininae Hamaoui and Fourcade. 1973 (*1384), 
p. 361,375.
Test planispiral, later may be uncoiled and 

rectilinear to flabelliform; chambers in adult 
may be cylindrical, annular or flattened; wall 
calcareous, probably originally porcelaneous, 
imperforate; aperture generally multiple; may 
vary in position in ontogeny. U. Cretaceous 
(Cenomanian) to Oligocene.

CYCLEDOMIA Hamaoui, 1964
Plaie 406. figs. 1-9

Type species: Edomia iranica Henson, 1948 
(*1460), p. 85.
C ycledom ia  Hamaoui, 1964 (*1379), p. 438.



Test large, microspheric test apparently 
comuspirine at first, then planispiral and invo
lute to pseudoevolute, chambers strongly 
curved and septa oblique, later □abelliform, 
and finally evolute and cyclic, resulting in 
a discoidal. flattened, and biconcave lest, 
megalospheric generation with large spheri
cal proloculus, chambers subdivided by short 
interseptal septula that are perpendicular to 
the septa and to the lateral walls and do not 
reach the center of the chambers, those of 
successive chambers aligned, central area of 
chambers with similarly aligned interseptal 
buttresses, of crescentic transverse section in 
the midregion but nearly circular in section 
adjacent to the septa: wall calcareous, micro- 
granular, imperforate, probably originally 
porcelaneous; aperture of numerous rounded 
pores on the central part of the apertural face 
in the area of the interseptal buttresses. U. 
Cretaceous (U. Cenomanian to L. Turanian); 
Iran; Israel.

EDOMIA Henson. 1948
Plate 405. figs. 5-8

Type species: Edomia reicheii Henson, 1948; 
OD.
E dom ia  Henson. 1948| *14601, p. 84.

Test large, discoidal, somewhat inflated in 
the central region, megalospheric test with 
large spherical proloculus, microspheric test 
at first comuspirine, planispiral, and invo
lute, later becoming evolute. with numerous 
low and very strongly arched chambers per 
whorl, finally with cyclic chambers of nearly 
constant thickness, incomplete transverse 
interseptal septula project inward from the 
two faces of the test, aligned in successive 
chambers, central region of the later cham
bers with irregularly distributed interseptal 
pillars; aperture of large pores at the center 
of the septal face, alternating in position with 
the interseptal pillars. U. Cretaceous (Ceno
manian to Turanian); Iran; Israel.

GLOBORETICULINA Rahaghi, 1978
Plate 407. figs. 1-4

Tvpespecies: Globoreticulinairanica Rahaghi, 
1978; OD(M).

G loboreticu lina  Rahaghi. 1978 (*2509), p. 42.
Test globular, up to about 1.7i> mm in diam

eter, periphery rounded, chambers broad and 
low, planispirally enrolled and involute, only 
the final whorl visible at the exterior, mega
lospheric test of three to four volutions that 
increase rapidly in height, microspheric test 
with three chambers per whorl in the first two 
whorls, later increasing to about fourteen to 
sixteen chambers in the final whorl, septa 
oblique, curved backward toward the periph
ery, outer part of chambers subdivided by 
parallel and transverse series of short vertical 
partitions, appearing like a subepidermal mesh 
in abraded specimens or in tangential sec
tion; wall calcareous, porcelaneous; aperture 
cribrate. M. Eocene; Iran.

LAMARMORELLA Cherchi 
and Schroeder, 1975

Plate 407. figs. 5-9
Type species: Lamarmorella sarda Cherchi 
and Schroeder, 1975; OD.
L a m a rm o rella  Cherchi and Schroeder, 1975 (*562), 

p. 123.
Test discoidal, early stage planispiral. broad 

low chambers increasing rapidly in breadth 
and becoming successively peneropline and 
finally cyclic, chambers subtriangular in sec
tion, narrower toward the periphery, with the 
sloping distal part of the chamber overlapped 
by the succeeding chamber, interior subdivided 
by rudimentary radial septula; wall calcare
ous, porcelaneous; aperture of numerous cir
cular pores in a single row in the median 
plane of the test at the periphery, remaining 
as intercameral pores in the septa of earlier 
chambers, alternating in position in succes
sive chambers. U. Cretaceous (?Coniacian to 
Santonian); Italy: Sardinia; France.

MURGELLA Luperto Sinni, 1965 
Plate 408, figs. 1-5

Type species: Murgella lata Luperto Sinni. 
1965; OD.
M urgella  Luperto Sinni. 1965 (*1946), p. 264.

Test large, up to 14.0 mm in length, early 
stage planispirally coiled, later uncoiling, 
proloculus of megalospheric generation fol



lowed by flexostyle, and then by up to three 
and a half volutions, increasing from five to 
eight chambers in the first whorl with up to 
thirteen in the last coil, septa strongly oblique 
and chamber interior undivided in the coil, 
later up to twelve rectilinear and cylindrical 
to slightly arched chambers subdivided periph
erally by numerous thick radially arranged 
vertical septula, those of successive cham
bers aligned; microspheric test larger and 
flattened, a small planispiral coil followed by 
a flabelliform uncoiled stage of numerous 
wide and low chambers, vertical septula 
projecting inward from both flattened sides 
of the test; wall calcareous, imperforate, 
porcelaneous; aperture basal and single in 
the coiled stage, multiple in the uncoiled stage, 
pores scattered over the apertural face of the 
megalospheric test and apparently aligned in 
rows in the microspheric test. U. Cretaceous 
(Senonian); Italy.

Remarks: Murgella was originally placed 
in the Rhapydionininae but differs in lacking 
the characteristic central thickening of that 
group. It was regarded as a synonym of the 
Cenozoic Archaias by De Castro (1971, *914, 
p. 329) but differs in the internal structure; 
Archaias does not have radial septula but has 
internal pillars. Murgella is here regarded as 
closest to the Praerhapydionininae.

PRAERHAPYDIONINA Van Wessem, 1943 
Plate 409, figs. 5-13

Type species: Praerhapydionina cubana Van 
Wessem, 1943; OD.
Praerhapydionina  Van Wessem. 19431*32541, p. 43.

Test elongate, subconical. up to about 1 
mm in length, circular in section, early stage 
planispirally enrolled, later uncoiled and rec
tilinear, chambers low and arched centrally, 
interior subdivided by a few inward projecting 
radial septula; wall calcareous, porcelaneous; 
aperture terminal, central. Eocene (Lutetian) 
to Oligocene; Cuba: Iraq; Iran; Spain.

Remarks: According to Hamaoui and 
Fourcade (1973. *1384, p. 366), who exam
ined the types of P. cubana in Utrecht, the 
Cuban material is of Eocene age, rather than 
U. Cretaceous in age as originally reported.

PSEUDORHAPYDIONINA De Castro, 1971 
Piute 408, figs. 6-10

Tvpe species: Rhapydionina laurinensis De 
Castro, 1965 (*910), p. 352; OD.
Pseudorhapydionina  De Castro. 1971 (*913), p. 3. 
O uladnailla Emberger, Magne. Reyre. and Sigal. 1955 

1*1107), p. 113 (name not available. ICZN Art. 13 
talli). no description).
Test elongate, early chambers in a rela

tively large planispiral coil of about two volu
tions, eight chambers in the final wfyorl, 
enrolled chambers increasing very rapidly in 
breadth as added and strongly oblique, later 
chambers uncoiling and rectilinear, low. 
centrally arched and of nearly constant diam
eter, chamber interior subdivided by up to 
thirty thin radial interseptal partitions but 
without pillars or thickening in the central 
area, sutures distinctly depressed; wall cal
careous, porcelaneous; aperture terminal, 
cribrate, openings of earlier chambers re
maining as scattered pores over the septa 
within the ring of radial partitions. U. Creta
ceous (U. Cenomanian); Italy: Algeria; Israel.

PSEUDORHIPIDIONINA De Castro, 1971 
Plate 409. figs. 14-19

Type species: Rhipidionina casertana De 
Castro, 1965 (*910), p. 357; OD.
P seudorhipid ionina  De Castro. 1971 |*913AI, p. 3.

Test flabelliform, compressed, early stage 
planispirally enrolled, chambers increasing 
rapidly in breadth as added, and volutions 
enlarging rapidly until the test flares to become 
peneropliform, then uncoiling, with numer
ous strongly arched, broad, and very low rec
tilinear chambers, interior subdivided by 
numerous short straight vertical septula that 
arise perpendicular to the two faces of the 
test and may be inflated at the inner extrem
ity, median region of the chambers undivided; 
wall calcareous, porcelaneous; aperture 
cribrate, consisting of a row of pores. U. Cre
taceous (Cenomanian); Italy; Israel; Algeria.

SCANDONEA De Castro, 1971 
Plate 410, figs. 1-5

Type species: Scandonea samnitica De Castro, 
1971; OD.
Scandonea  De Castro. 19711*913), p. 5, 16.



Test enrolled, early stage with coiling in 
various planes, later planispiral and involute, 
increasing from about four chambers per whorl 
up to eight to ten in the final whorl, final stage 
may be uncoiled and rectilinear, with four to 
five subpyriform chambers of circular cross 
section, chamber interior subdivided by very 
short radial vertical partitions that may be 
thickened at the inner end; wall calcareous, 
imperforate, porcelaneous, outer wall very 
thick, that of septa thin; aperture multiple, 
cribrate. U. Cretaceous (Campanian) to L. 
Paleocene (Montian); Italy; Yugoslavia; Hirkey.

TABERINA Keijzer, 1945
Plate 409. figs. 1-4

Type species: Taberina cubana Keijzer, 1945; 
OD.
Taberina Keijzer. 1945 (*16681, p. 200.

Test elongate, up to 1.3 mm in length, 
globular proloculus followed by two simple 
low chambers, and then by more numerous 
chambers in a large early planispiral stage, up 
to twenty chambers in the final whorl, coiled 
stage followed by a short final uncoiled stage, 
all chambers after the first two are subdivided 
by short interseptal radial partitions that proj
ect inward from the outer wall, interseptal 
pillars occupy the central area of the cham
bers; wall calcareous, imperforate; aperture 
cribrate, in the face of the coiled chambers, 
terminal in the uncoiled ones. L. Paleocene 
(Danian or Montian); Cuba.

Subfamily ARCHAIASINAE Cushman. 1927
Archaiasmae Cushman. 1927 (*742), p. 55. 
Orbiculininae Schubert. 1921 (*2823), p. 168; Wiesner. 

1920 (*3373), p. 17 (name not available, ICZN Art. 
40(b)).

Archaiadinae Wiesner, 1931 1*3375), p. 60,74,111 (err. 
emend.).

Archaiinac Souayu. 1963 (*3042), p. 240 (err. emend.). 
Archaiasininae Saidova, 1981 1*2696), p. 34.

Test planispiral, later chambers may be 
annular, subdivided into rectangular chamber- 
lets that do not alternate regularly with those 
of adjacent chambers; aperture commonly a 
double row of pores on the periphery. M. 
Eocene to Holocene.

ANDROS1NA Levy, 1977
Plate 410. figs. 6-10

Type species: Androsina lucasi Levy, 1977; 
OD.
Androsina L6vy. 1977 (*1837), p. 418.

Test flat, up to 3 mm in diameter, early 
stage planispirally coiled and involute, cham
bers rapidly increasing in breadth so that test 
becomes peneropliform, then flabelliform, and 
finally the broad, low, strongly arched cham
bers approach but do not become completely 
annular, interior subdivided by a median equa
torial series of flattened pillars, each pillar 
thickest near its attachment to the septa above 
and below, partly dividing the chamber cav
ity in half, numerous short vertical partitions 
also project inward, perpendicular to the outer 
wall and alternating in position with the 
apertures and foramina; wall calcareous, 
porcelaneous, opaque, surface with numer
ous fine pseudopores; apertural face flattened, 
and bearing two or rarely four rows of rounded 
or oval pores with thick rims. Quaternary to 
Holocene: Bahamas.

ARCHAIAS de Montfort, 1808
Plate 4)1. figs. 1-12

Type species: Archaias spirans de Montfort. 
1808 =  Nautilus angulatus Fichtel and Moll. 
17981*1124), p. 113; OD.
Archaias de Montfort. 18081*2176), p. 190.
Helenis de Montfort, 1808 (*2176), p. 194; type species: 

Helenis spaiosus de Montfort, 1808 =  Nautilusadutuus 
Fichtel and Moll, 1798 (*1124), p. 115 =  Archaias 
angulatus (Fichtel and Moll, 1798); OD(M).

Holes de Montfort, 1808 1*2176), p. 198; type species; 
Holes rolalitatus de Montfort. 1808 =  Nautilus orbicuhts 
Fichtel and Moll, 1798 (*1124), p. 112 (non Nautilus 
orbiculus Forsk&l, 17751 =  Archaias angulatus (Fichtel 
and Moll, 1798); OD(M>.

Orbiculina Lamarck, 18161*1781), p. 14: type species: 
Orbiculina nummismalis Lamarck, 1822 (*17821, p. 609. 
no. 1 =  Nauiihis orbiculu.f Fichtel and Moll. 17981*1124), 
p. 112: SD Children, 1823 (*586), p. 117 (p. 153). 

Nemophora Conrad. 1865 (*677), p. 74 (non Nemophora 
llliger. 1798. net* Huebner, 1825, nec Dahl bom. 1854); 
type species; Nummulites iAssilina) floridanus Conrad, 
18461*676). p. 399:OD(Ml.

Puleolina (Archaias) Hofker, 1952 (*1501), p. 457 (nom. 
transl.l.
Test compressed, periphery rounded, early



stage planispiral and involute, with a thickened 
central boss, chambers numerous, low and 
widening rapidly, equitant on the periphery, 
sutures strongly oblique and curved, later 
whorls flaring, peneropline, flabelliform or 
discoid, and chambers cyclical and evolute, 
interior of all but earliest chambers with cylin
drical interseptal pillars, but no internal par
titions or septula; wall calcareous, porcela- 
neous, early chambers perforate, later with 
surface pits or pseudopores; aperture in the 
early stage a basal slit, in the adult two to four 
rows of pores on the truncate apertural face 
are interspersed between the internal pillars, 
occupying much or all of the test circumfer
ence. Miocene to Holocene; cosmopolitan.

CYCLOPUTEOLINA Seiglie and Grove, 1977 
Plate 414, figs. 1-6

Type species: Peneroplis pertusus (Forsk&l) 
var. discoideus Flint, 1899 (*1139), p. 304; 
OD.
Cvcloputeolina Seiglie and Grove, in Seiglie, Grove, and 

Rivera, 1977 (*2858), p. 864.
Test large, discoidal, proloculus followed 

by one or two planispiral and involute whorls, 
resulting in an inflated central part of the test, 
later chambers widening rapidly so that test 
becomes reniform and final chambers annu
lar, later planispiral chambers and those fol
lowing have two sets of alternating subepider- 
mal vertical partitions or intradermal plates; 
aperture of one or two rows of openings aligned 
in a median groove, each bordered by a dis
tinct lip. Miocene to Holocene; cosmopolitan.

CYCLORBICULINA A. Silvestri, 1937
Plate 412, figs. 1-6; plate 413, figs. 1-7 

Type species: Orbiculina compressa d’Orbigny, 
1839 (*2304), p. 66; OD(M).
CyclorbicuUna A. Silvestri, 1937 (*2966), p. 88.

Test large, discoidal, proloculus and flexo- 
style followed by planispiral and involute early 
stage, producing a thickened central part of 
the test, chambers rapidly increasing in breadth 
so that the test becomes flabelliform, reni
form , and finally discoidal with annular cham
bers, interior subdivided by two sets of radial

septula or intradermal plates that project 
inward from the lateral faces of the chambers 
toward the rows of apertures, partitions may 
be discontinuous and resemble pillars that 
fuse at the base with adjacent pillars or parti
tions may be nearly continuous across the 
chamber, leaving open only the small foramina 
between opposing chamberlets; wall calcare
ous, porcelaneous; aperture of two or three 
rows of multiple pores in a median groove on 
the truncate apertural face, each opening 
bordered by a lip; mature tests have six to ten 
distinctly broader cyclic chambers with larger 
chamberlets, formed during a short period of 
time to serve as reproduction chambers for 
multiple fission, the brood chambers being 
partially destroyed during the release of the 
young embryos; symbiotic algae present in 
the inner chambers of the vegetative test and 
are provided to the young embryos at the 
time of reproduction. Oligocene to Holocene; 
Atlantic; Caribbean; Gulf of Mexico.

CYCLORBICULINOIDES Robinson, 1974
Plate 414, figs. 7-11

Type species: Cyclorbiculinoides jamaicensis 
Robinson, 1974; OD(M).
Cyclorbiculinoides Robinson, 1974 (*2635), p. 288.

Test discoidal, megalospheric test up to 7 
mm in diameter, microspheric ones up to 24 
mm in diameter and up to 1 mm in thickness 
at the periphery, subspherical megalospheric 
proloculus followed by one or more broad 
and low undivided peneropliform chambers, 
then with more numerous cyclic chambers, 
up to about thirty in the microspheric test; 
later peneropliform chambers and all cyclic 
ones subdivided by radial subepidermal par
titions, attached to both walls but not com
plete in the equatorial part of the chamber, 
partitions aligned in successive chambers rather 
than alternating as in CyclorbicuUna, later 
chambers of large microspheric tests may also 
have radially arranged buttresses in the 
thickened equatorial zone of the chambers; 
wall calcareous, imperforate, porcelaneous, 
surface smooth but with concentric ridges 
formed by the elevated septa; aperture of



numerous rounded openings in two rows at 
each margin of the periphery and smaller 
pores scattered irregularly between the rows, 
the apertural pores of earlier chambers re
maining as intercameral foramina. M. and U. 
Eocene; Jamaica.

MIOSORITES Seiglie and Grove, 1977
Plale 415, figs. 1-7

Type species: Orbitolites americana Cushman, 
1918 |*712|, p. 99; OD.
Miosorites Seiglie and Grove, in Seiglie. Grove, and

Rivera, 1977 (*2858), p. 866.
Test large,discoidal, biconcave, from 7 mm 

to 30 mm in diameter, and up to 1.3 mm 
thick at the periphery, microspheric test with 
early peneropline stage, megalospheric pro- 
loculus followed by reniform second cham
ber, then with evolute peneropline and reni
form stage, chambers cyclic in the later stage, 
subdivided into chamberlets by pairs of radial 
septula or pili-intradermal plates that are 
infolded from the lateral walls to the edge of 
the median rows of apertural openings, radial 
septula of successive chambers alternating in 
position, no internal pillars present; wall cal
careous, porcelaneous, surface smooth, with
out punctae or striae; aperture of one to five 
rows of rounded to ovate openings in a median 
peripheral groove. L. to U. Miocene, possibly 
Pliocene; Jamaica; Cuba; Puerto Rico; Santo 
Domingo; Mexico; USA: Florida.

PARASORITES Seiglie and Rivera, 1977 
Plate 416, figs. 1-9

Type species: Pmesorites orbiloiitoides Hofker, 
I930(*1492), p. 149; OD.
Parasorites Seiglie and Rivera, in Seiglie, Grove, and

Rivera, 1977 (*2858), p. 870.
Test large, discoidal, proloculus and flexo- 

style followed by a planispiral stage in the 
microspheric generation and by a peneropline 
early stage in the megalospheric generation, 
later chambers rapidly enlarging and test 
becoming reniform and finally discoidal with 
annular chambers, chambers subdivided inter
nally by intradermal plates that are thickest 
adjacent to the lateral walls, their basal part 
extending across the chamber to fuse with

the base of the plate from the opposite side, 
resulting in nearly complete chamberlets. or 
when plates projecting from the two sides of 
the test alternate in position, a Y-like fusion 
of their bases produces a double series of 
chamberlets; wall calcareous, porcelaneous, 
surface smooth, may be punctate; aperture 
of one or two alternating rows of rounded 
openings in a groove at the periphery. Plio
cene?; Pleistocene to Holocene; Puerto Rico; 
Dominican Republic; Cuba; USA: Florida; 
New Guinea.

Subfamily SORITINAE Ehrenberg, 1839 
Soritinae Wiesner, 1931 (*3375), p. 60, 74, 111, nom.

transl. ex family Soritina.
Orbitulinidea Reuss, 1862 (*2586), p. 320.
Orbiiolitinae Brady. 1881 (*339), p. 43.
Orbitolitidinae Wiesner. 19201*3373), p. 17.

Proloculus and flexostyle followed by numer
ous later chambers in arcuate or annular series, 
stolons connecting those of successive series 
but chambers of a single series not connected. 
L. Eocene to Holocene.

AMPH1SORUS Ehrenberg, 1839 
Plate 417, figs. 1-8

Type species: Amphisorus hemprichii Ehren
berg, 1839; OD.
Amphisorus Ehrenberg, 1839 (*1054), chart opp. p. 120. 
Bradyella Munier-Chalmas. 1902 (*2211), p. 353; type 

species: Orbitolites duplex Carpenter. 1883 1*491), 
p. 561 :OD.

Marginopora (Amphisorus) Lacroix, 1940 (*1768), p. 14 
(nom. transl.).

Orbitolites (Amphisorus) Smout. 1963 (*3011), p. 266 
(nom. transl.).
Test large, discoidal, biconcave with thick

ened rims, megalospheric proloculus and 
flexostyle of a half whorl followed by a large 
deuteroloculus that has numerous apertures, 
later chambers cyclic and subdivided by sep
tula, microspheric peneropline early stage 
with about six undivided chambers and up to 
ten additional spiral chambers with septula 
before becoming annular, septula alternating 
and forming lateral chamberlets, leaving a 
large annular passage in the median plane 
that is not crossed by the lateral septula, a 
system of crosswise oblique stolons connects 
successive chambers; wall calcareous, imper



forate, porcelaneous: aperture of numerous 
pores on the peripheral margin, elongated 
across the margin, and aligned in two alter* 
nating rows, additional supplementary open
ings in the median plane in the megalospheric 
test open into the median annular passage, 
microspheric test may have more elongate 
and more irregular openings into the annular 
passage. Miocene to Holocene; Indian, Pacific 
and Atlantic Oceans, Caribbean.

Remarks: The neotype selected for Am- 
phisorus hemprichii by Smoui (1963, *3011, 
p. 260) was not illustrated, nor were any sec
tions prepared or illustrated to show the diag
nostic internal features of the form represented. 
Smout stated that the test had two rows of 
apertures, as does the specimen illustrated by 
Ehrenberg and specimens regarded as A. 
hemprichii in detailed studies of internal and 
external characters by Lehmann (1961, *1818), 
Hottinger (1977, *1549) and Levy (1977, *1837). 
As the neotype obviously cannot now be 
sectioned, we must assume that it was correctly 
identified, and that the neotype can be equated 
with the species as generally recognized in 
the Red Sea. Although A. hemprichii as based 
on the neotype was stated by Smout to be 
only a “varietal form” of Sorites orbiculus, 
Amphisorus hemprichii was shown by Ehren
berg to have a test about twice as thick as that 
of S. orbiculus and to have inflated chamberlets 
at either side of the median plane, as does the 
species generally recognized by this name. 
The two can best be separated on the basis of 
their internal features.

A specimen from Fiji also was designated 
as lectotype of Orbitolites duplex Carpenter 
by Smout (1963. *3011, p. 280); he stated this 
to be distinct from Amphisorus hemprichii, 
although the two previously had been regarded 
as conspecific.

MARGINOPORA Quoy and Gaimard, 1830
Plate 418. figs. I-H; plate 419, figs. 1-3 

Type species: Marginopora vertebralis Quoy 
and Gaimard, 1830; OD(M).
Marginopora Quoy and Gaimard, in de Blainville, 1830 

1*249), p. 377.
Orbitolites (Marginopom) Yabe and Hanzawa. 19291*3410), 

p. 140 (nom. transl.i.

Test discoidal, large, biconcave with thick
ened periphery, megalospheric test up to 11 
mm in diameter; juvenarium formed before 
release of the embryo from the parent test 
consists of proloculus, spiral passage, and 
larger deuteroloculus with numerous pores; 
microspheric test up to 30 mm in diameter, 
with small early planispiral and peneropline 
stage and later cyclic chambers, subdivided 
by short vertical septula that project inward 
for a short distance from the flat sides of the 
test to form a narrow marginal zone, leaving 
open a wide central passage that contains 
irregular or incomplete central partitions or 
pillars, chamber floor of marginal zone offset 
a half chamber height from that of the median 
zone, oblique stolons connect the lateral 
chamberlets to the chambers above and below, 
larger specimens commonly have a central 
hole in the test where the thinner-walled early 
portion is missing, probably due to resorp
tion by the individual, finally the adult pro
duces four to nine higher, cyclic, and undivided 
reproduction chambers with a coarsely porous 
outer margin, up to one hundred fifty new 
embryos may form in the brood chamber and 
are released by bursting through the coarsely 
perforate outer wall; wall calcareous, imper
forate, porcelaneous. consisting of about 12.5 
percent magnesium calcite; aperture of numer
ous small circular openings randomly scattered 
over the peripheral wall, and remaining as 
intercameral pores that diagonally connect 
successive chambers; endosymbiotic dinoOa- 
gellates present. Miocene to Holocene; Pacific 
and Indian Oceans.

Remarks: A neotype was designated for 
Marginopom vertebralis by Smout (1963, *3011, 
p. 263) from “Fiji reef, . . . probably Chal
lenger Sta. 172.”

ORBITOLITES Lamarck, 1801
Plate 420, tigs. 1 -10

Type species: Orbitolites complanatus La
marck, 1801 (nom. imperf. as O. complanata); 
SD H. Douvilte, 1902 (*981), p. 2%.
Orbitolites Lamarck, 1801 (*1775), p. 376.
Discolites de Montfort, 18081*2176), p. 186; type species; 

Discoliles concentricus de Montfort, 1808 =  Orbito- 
litex complanatus Lamarck. 1801; OD(M).



Test large, discoidal, very slightly bicon
cave. large proloculus and second chamber 
forming an inflated nucleoconch, later cyclic 
chambers subdivided into many chamberlets, 
those of successive cycles alternating in posi
tion, chamberlets of a single cycle not inter
connected but those of successive cycles con
nected by a crosswise oblique stolon system, 
annular chambers less defined in the later 
stage and chamberlets separated by thickened 
oblique walls: aperture of numerous rounded 
openings in transverse rows crossing the periph
eral margin. L. to M. Eocene: France: Spain; 
Italy; Egypt.

Remarks: Smout (1963, *3011, p. 238) 
interpreted Orbitolites very broadly, includ
ing in this genus the type species of Am- 
phisorus. Bradyella, Dohaia, Margirtopora. 
Miosorites. Praesorites. and Qataria. as well 
as many other species referred elsewhere. 
This very broad concept, based on external 
appearance rather than internal anatomy, has 
not been accepted generally. These species 
are not only regarded as genetically distinct, 
but most have been placed in different sub
families and families. Paleocene species 
previously included here appear to be referrable 
to Opertorbitolites.

SORITES Ehrenberg, 1839
Plate 419. figs. 4-10

Type species: Nautilus orbiculus ForskAl, 1775 
1*1157), p. 125 (1CZN, petition pending).
Sorites Ehrenberg, 1839 1*1054), chart opp. p. 120, 

p. 134.
Taramellina Munier-Chalmas. 19021*2211), p. 353; type 

species: Sorites dominicensis Ehrenberg. 1839 (*1054), 
p. 134; SD Loeblich and Tappan, 19641*1910), p.C496. 

Orbitolites (Sorites) Yabe and Hanzawa, 1929 (*3410), 
p. 140 Inom. Iran si.).

Puteolina (Sorites'!) Hofker, 1971 (*1520), p. 21 (nom. 
transl.l.
Test discoidal, thick, megalospheric juve- 

narium of proloculus, flexostyle and one 
undivided chamber, then with a few peneroplid 
chambers, microspheric test peneropline in 
early stage, later stage of both generations 
with annular series of small chamberlets that 
are symmetrical with respect to the equato
rial plane, separated by a median annular

passage that appears circular in section, 
crosswise-oblique stolon system connects 
chamberlets with two chambers of the pre
ceding series and two chambers of the follow
ing series, stolons in a single plane; wall 
calcareous, porcelaneous, smooth; aperture 
a single row of openings with protruding rims 
and with figure 8 outline resulting from the 
crosswise-oblique stolons, shell material may 
bridge the narrow part of the opening to form 
two openings; adult test may produce repro
ductive chambers. Miocene to Holocene; 
Atlantic; Caribbean; Pacific; Indian Ocean; 
Red Sea.

Remarks: The original description of So
rites included two species. Sorites orbiculus 
and S. dominicensis Ehrenberg, the former 
illustrated and indicated as occurring in the 
Red Sea and off the coast of Libya and the 
latter briefly described but not figured and 
indicated as from “San Domingo." Although 
S. dominicensis later was designated as the 
type species by Cushman (1927, *746, p. 190), 
the species has not been reported as a living 
species since Ehrenberg's original descrip
tion but has been regarded as synonymous 
with various other taxa.

Loeblich and Tappan (1964, *1910, p. C496) 
stated that S. dominicensis =  Orbulites mar- 
ginalis Lamarck, 1816 (*1780, p. 1%). Cole 
(1965, *636, p. 21) reported S. orbiculus as 
widely distributed in the Caribbean and 
Indo-Pacific areas. He further stated (p. 20) 
that although S. marginalis had been reported 
in the Caribbean, the identifications were 
incorrect, hence S. dominicensis could not 
be a synonym, adding, "However, Sorites 
dominicensis Ehrenberg from the Recent Ca
ribbean area can be equated reasonably with 
Sorites orbiculus Forsk&I, 1775. . . .  |I |t  ap
pears that Sorites dominicensis is a junior 
synonym of Sorites orbiculus, thus S. orbiculus 
would be the type of Sorites." This opinion 
appears to be generally accepted and Sorites 
regarded as a distinct genus, based on S. 
orbiculus. To stabilize this concept, we have 
submitted a petition to the ICZN to formalize 
this type designation. Sorites dominicensis 
was regarded as a nomen dubium by Smout



Opertorbltolitinae — Somalina 383

(1%3, *3011, p. 265), who selected a neotype 
for Nautilus orbiculus (illustrated only by two 
poorly reproduced photographs of the exterior, 
although the aperture cannot he resolved in 
the edge view). However. Sorites orbiculus 
has been well described and illustrated from 
the Red Sea by others.

YABERINELLA Vaughan, 1928 
Plate 421. figs. 1-5; plate 422. figs. 1-5 

Tvpe species: Yaberinella jamaicensis Vaughan, 
1*928; OD.
Yaberinella Vaughan. 1928 (*3262), p. 7.

Test operculine to discoidal, large, up to 
50 mm in diameter, early stage of microspheric 
test peneropline with broad and low cham
bers that may become cyclical; large, globu
lar megalospheric proloculus followed by 
rapidly enlarging chambers in flaring penero
pline coil, numerous oblique septula subdi
vide the chambers into small chamberlets 
that communicate through a system of sto
lons in three planes, longitudinal subepider- 
mal tubes are oriented in the direction of 
shell growth or radial in the cyclic chambers, 
in the median part of the test larger tubes are 
oriented oblique to the direction of growth, 
alternating in orientation from layer to layer, 
and vertical passages connect these large tubes 
to the subepidermal ones; wall calcareous, 
porcelaneous. may be recrystallized, resulting 
in poor preservation. M. to U. Eocene; Jamaica.

Remarks: According to Hottinger (1969. 
*1547, p. 745), a slightly off-center equatorial 
section of a microspheric test appears to indi
cate a milioline early stage, but the poor pres
ervation prevents its positive recognition. 
Although Hottinger suggested assignment of 
Yaberinella to the Fabulariidae, it is here 
retained in the Soritinae pending study of 
better preserved specimens.

Subfamily OPERTORBITOLITINAE 
Loeblich and Tappan, 1986

Opertorbitolitinae Loeblich and Tappan. 1986 (*1929), 
p. 345.
Test with nucleoconch followed by cyclic 

chambers that are subdivided into chamberlets

as in the Soritinae but with thick laminae 
piled up on the flat or concave sides of the 
test, laminae may be closely appressed, or 
may enclose a stolon systm, or may have sto
lons leading to small vacuoles or chamberlets. 
U. PaJeocene (Uerdian) to M. Eocene (Lutetian).

OPERTORB1TOLITES Nuttall, 1925
Plate 422. figs. 6 and 7; plate 423. figs. 1-5 

Type species: Opertorbitolites douvillei Nuttall, 
1*925; OD.
Opertorhitoiites Nuttall. 1925 1*22741. p. 447.

Test lenticular, large, up to 11 mm in diam
eter. similar to Orbitolites in structure, cyclic 
chambers subdivided both vertically and 
horizontally into numerous small chamberlets. 
thick closely appressed laminae completely 
cover the umbilical region and may produce 
a compact umbonal thickening, lateral canals 
may occupy the planes between laminae in 
some species; wall calcareous, imperforate, 
porcelaneous. U. PaJeocene (Uerdian) to L. 
Eocene; Baluchistan; France; Spain; Italy.

SOMALINA A. Silvestri, 1939
Plate 424. figs. 1-4; plate 425. figs. 1-5 

Type species: Somalina stefaninii A. Silvestri, 
1*939; OD(M).
Somalina A. Silvestri. 1939 (*2968), p. 51.
Somalina A. Silvestri. 1938 (*2967), p. 59, (>4 (name not 

available. ICZN Art. 13 lal(i). not describedl. 
Asterosomalina Meric. 1965 (*2093), p. 48; type species: 

Asterosomalina dizeri Merit;. 1965; OD.
Test large, up to 30 mm in diameter, discoi

dal to lenticular, cyclic chambers subdivided 
into chamberlets as in Orbitolites. with cross
wise oblique stolon system and possibly lat
eral stolons also, prominent lateral laminae 
as in Opertorbitolites enclose numerous cham- 
berletlike cavities, stolons connect the cavi
ties to the main equatorial chamber layer; 
wall calcareous, imperforate, porcelaneous; 
aperture not described as all known speci
mens are embedded in limestone. M. Eocene 
(Lutetian); Somalia; Egypt: Iraq: Iran; Turkey.

Remarks: Asterosomalina was separated 
on the basis of tests that occurred with typi
cal Somalina but became triaxial or with four 
or five rays as seen in section. As other spe
cies of Somalina and other genera of the



Soritidae also include occasional “twinned” 
or otherwise divided shells, this twinning 
appears to be related to conditions of growth.

Subfamily FUSARCHAIASINAE 
Saidova, 1981

Fusarchaiasinae Saidova. 1981 (•26%), p. 34.
Test fusiform, numerous chambers plani- 

spirally enrolled, axially elongate, with inter- 
septal pillars; aperture of multiple openings 
interspersed between pillars on terminal face. 
Oligocene-Miocene.

FUSARCHAIAS Reichel. 1952
Plate 426. figs. 1-4

Type species: Fusarchaias bermudezi Reichel, 
1952; OD.
Fusarchaias Reichel. 19521*25511, p. 459.
Fusarchaias Reichel. 1949 1*2548), p. 148 (name not 

available. ICZN Art. 13 (a)(i). no description).
Test elongate, up to 3.5 mm in length, fusi

form, planispirally enrolled about an elongate 
axis, whorls enlarging rapidly but never uncoil, 
chambers numerous, low in the axial plane 
but higher toward the poles, endoskeleton of 
interseptal pillars; wall calcareous, porcela- 
neous; aperture of rows of circular openings 
on the terminal face that alternate with the 
pillars in position. Oligocene-Miocene; Cuba.

Family KERAMOSPHAERIDAE Brady, 1884 
Keramosphaeridae Lister, in Lankester, 1903 1*1791), 

p. 143, nom. corr. pro family Keramosphaerina. 
Keramosphaerina Lankester. 1885 1*1790), p. 847. nom.

transl. ex subfamily Keramosphaerinae. 
Keramosphaerinae Brady, 18841*344), p. 63 (subfamily!. 
Keramosphaerinae Deluge and H6rouard. 18% 1*926), 

p. 127.
Test globular, concentric chambers subdi

vided into chamberlets, stolons connect cham- 
berlets of same series as well as those of 
successive series; wall calcareous, porcela- 
neous, imperforate. L. Cretaceous (Berriasian) 
to U. Cretaceous (Maastrichtian): Miocene, 
Holocene.

KANAKAIA Hanzawa, 1957 
Plate 426, figs. 5-7

Type species: Kanakaia marianensis Hanzawa, 
1957; OD.
Kanakaia Hanzawa. 1957 |*1409), p. 38.

Test large, up to 4 mm in diameter, with 
encrusting layers of chambers as in Keramo- 
sphaera, horizontal stolons of circular sec
tion connect chambers of one series, and 
oblique stolons about one-half as large con
nect those of successive layers. Miocene I Aqui- 
tanianl; Pacific islands; Saipan,Tinian, Rota.

KERAMOSPHAERA Brady. 1882
Plate 426. figs. 8 and 9; plate 427. figs. 1-3 

Type species: Kemmosphaera murmvi Brady. 
1882; OD(M).
Kemmosphaera Brady, 1882 (*342), p. 242.
Orhulinaria Rhumbler, 19061*2619), p. 23; type species: 

Orbulinaria fallax Rhumbler, in Egger. 1909 (*1051), 
p. 11; ODlMl.

Arbulinarium Rhumbler, 19131*2621), p. 347 lerr. emend.), 
Test globular, up to 2.5 mm in diameter, 

nature of earliest stage unknown, later with 
small, inflated, and irregular or meandriform 
chamberlets added in concentric spherical 
series, those of a single layer interconnected 
by short lateral stolons and those of succes
sive series not regularly aligned or alternat
ing; wall calcareous, porcelaneous; aperture 
of pores at the margin of the chambers, previ
ous ones remaining as intercameral connec
tions between cham berlets of successive 
concentric layers. Holocene; S. Atlantic: S. 
Indian Ocean, at about 3.600 m: Pacific off 
Japan; North Sea.

KERAMOSPHAERINA Stache, 1913
Plate 428, figs. 1-6

Type species: Bradva tergestina Stache, 1889 
|*3057|, p. 35, 89; OD(M).
Keramosphaerina Stache. 19131*3058), p. 659, 666. 
Bmdya Stache. 18891*3057), p. 35,89 (non Bradya Boek, 

1873. nec Caner. 1877): type species: obj. 
Kemmosphaerimt (Bradya) Buser, 1%5 (*456|, p. 130, 

132. 133. fig. I (err. nom. transl.).
Test globular, commonly 5 mm to 7 mm in 

diameter and may be up to 12 mm, micro- 
spheric test with proloculus and flexostyle. 
followed by thin-walled quinqueloculine early 
stage with undivided chambers one-half coil 
in length, megalospheric lest with ovate 
proloculus and early streptospiral coil of more 
than two chambers per whorl. all post embry
onic chambers with thick wall and streptospiral



coiling, resulting in an overall spherical test, 
radial alignment of chambers visible in well- 
centered sections but only concentric layering 
apparent in noncentered sections: wall cal
careous, porcelaneous to chalky: small canal
like stolons connect adjacent chambers, the 
distal openings serving as the aperture. U. 
Cretaceous (Coniacian to Maastrichtian); 
Yugoslavia; Italy; Greece.

Remarks: Although the Cretaceous Kera- 
mosphaerina has been included in Keramo- 
sphaera by some authors, the initial stage of 
the deep water living species is not known, 
and the Cretaceous species with milioline 
early stage are variously associated with rudistid 
limestones or even with evidence of a brack
ish water environment. These ecologic and 
morphologic features as well as the wide dis
parity in geologic occurrence suggest that 
the two genera are not closely related, hence 
they are regarded here as distinct.

PAVIOVECINA Loeblich and Tappan. n. gen.
Plate 427, Ggs. 4-#

Type species: Kemmosphaera allobrogensis 
S teinhauser, B ronnim ann, and Koehn- 
Zaninetti. 1969 (*3064), p. 110: OD.

Test irregularly globular, from 0.7 mm to 
3.6 mm in diameter, early stage consists of 
proloculus and flexostyle, followed by a few 
chambers in quinqueloculine arrangement, 
postembryonic chambers numerous, small, 
irregular, tubular, and without distinct arrange
ment or layers, although added around the 
test to produce a roughly globular form; wall 
calcareous, porcelaneous, embryonic stage 
thin walled, earliest postquinqueloculine cham
bers with wall about twice as thick, walls of 
each chamber complete, hence their contact 
appears to be double walled; early chambers 
probably with a single aperture, later ones 
possibly with several rounded openings at the 
ends of branches. L. Cretaceous (Berriasian) ; 
France, Switzerland.

Remarks: Both Steinhauser et al. (1969, 
*3064) and Pavlovec (1971, *2373) contrast 
the extremely irregular chamber arrangement 
of the L. Cretaceous species with that of the 
regularly concentric and radially aligned cham

bers of the U. Cretaceous Keramosphaerina. 
We regard these differences as of generic 
importance. The name of the new genus is in 
recognition of the studies of Keramosphaerina 
made by R. Pavlovec. Ljubljana, Yugoslavia.

Suborder S1LICOLOCULININA Resig, 
Lowenstam. Echols, and Weiner, 1980 

Silicoloculinina Resig ct al., 1980 (*2568), p. 211.
Wall imperforate, of secreted opaline sil

ica. U. Miocene to Holocene.

Family SIL1COLOCULINIDAE Resig. 
Lowenstam, Echols, and Weiner, 1980 

Silicoloculinidae Resig et al.. 1480 |*256B|, p. 211.
Test small, coiled, proloculus followed by 

chambers of about one-half coil in length, 
plane of coiling changing as in the miliolines; 
aperture terminal on the final chamber, 
appearing as an arched slit because of Lhe 
broad toothlike flap projecting from one mar
gin. U. Miocene to Holocene.

MIL1AMMELLUS Saidova 
and Burmistrova. 1978 

Plate 429, figs. 1-7
Type species: Miliammelhis tegis Saidova and 
Burmistrova, in Burmistrova, 1978; OD. 
Mitiammellus Saidova and Burmistrova, in Burmistrova, 

19781*4531, p. 169.
Silicoloculina Resig, Lowenstam, Echols, and Weiner, 

19801*2568|, p. 212: type species: Silieoloculina pro
funda Resig et al.. 1980 =  Miliammelhis tegis Saidova 
and Burmistrova, 1978; OD.
Test small, up to 0.5 mm in length, ovoid, 

chambers in quinqueloculine arrangement as 
in the miliolids but slightly more than a half 
coil in length, so that those of successive 
whorls are offset, chambers widest at their 
base and narrowing toward the aperture; wall 
of imperforate opaline silica, thin, homoge
neous, insoluble in hydrochloric acid, ultra
structure of inner and outer organic mem
branes and a median layer of mineralized 
tubular rods, the mineralized layer consisting 
of two sheets of a two-dimensional array of 
rods aligned parallel to the wall surface, 
separated by a median layer that has a three- 
dimensional random array of rods in an open



mesh, ibe rods circular to angular in section, 
test surface smooth; aperture a low arch at 
the open end of the final chamber, with a 
broad simple tooth. U. Miocene to Holocene: 
Bering Sea; Antarctic; N. and central Pacific 
and Indian Oceans, at abyssal depths below 
4.000 m.

Suborder LAGENINA Delage 
and Herouard, 18%

Lagenina Hohenegger and Piller. 1975 (*1533), p. 85, 
mini. corr. pro suborder Lagenidae.

Lagenidac Delage and Herouard. 1896 (*926). p. 136 
l suborder).

Lagenidea Lankester, 1885 |*I790|, p. 847 tordcrl. 
Lagenaceae Hartog. in Harmer and Shipley, 19061*1424). 

p. 59 (order).
Lagenida Calkins. 1909 (*477A), p. 39 (order). 
Nodosalidia Calkins, 1926 (*4781, p. 355 (orderl. 
Nixlosaridia Kuhn. 1926 (*1751), p. 135 (orderl. 
Nodosarioidea Wedekind. 1937 |*3355), p. 86 (order). 
Lenticulinacea Wedekind. 1937 (*3355). p. 99 (suborder). 
Polymorphinacea Wedekind, 1937 (*3355), p. 103 (sub

order).
Robulinacea Wedekind. 19371*3355), p. 104 (suborder). 
Nodosariida Giivencp, 1967 (*1349), p. 35 (orderl. 
Rotaliea Mikhalevicfi. 19801*2108). p. 55iclass: panim). 
Rotaliata Mikhalevich. 1980 (*2108), p. 56 (subclass: 

partimi.
Nodosarioida Mikhalevich. 19801*2108), p. 57 Isuperorder). 
Lcnticulinida Mikhalevich, 19801*2108), p. 58 (orderl. 
Polymorphinida Mikhalevich, 19801*2108), p. 58 (order). 
Rotaliicea Said ova, 1981 1*2696), p. 35 (class; panim). 
Rotaliicae Saiduva. 1981 (*26961,p .35(subclass; partimi. 
Nodosariina Saidova. 1981 (*2696), p. 35 (suborderl. 
Plectofrondiculoriina Saidova. 1981 (*2696), p. 37 (sub

orderl.
Polyraorphinina Saidova. 1981 (*2696), p. 38 (suborder).

Wall of monolamellar. optically and ultra- 
structurally radiate calcite, with crystal c-axes 
perpendicular to surface; crystal units en
veloped by organic membranes: primitive taxa 
without secondary lamination, more advanced 
forms secondarily lamellar. U. Silurian to L. 
Devonian; L. Carboniferous to Holocene.

Superfamily ROBULOIDACEA Reiss, 1963
Robuloidacea Loehlich and Tappan, 1984 (*1918), p. 32. 

nom. iransl. ex subfamily Rohuloidlnae.
Lagenina in which the test wall is not sec

ondarily lamellar or with only a slight tend
ency in that direction in younger taxa. U. 
Silurian to L. Devonian; L. Carboniferous to 
L. Cretaceous (Albian).

Family SYZRANIIDAE Vachard. 1981
Syzraniidae Vachard. in Vachard and Montenai, 1981 

(*3250), p. 73.
Test elongate, globular proloculus and 

tubular later chamber that is undivided or 
may have pseudosepta; wall calcareous, hya
line, fibrous, may have two layers, finely per
forate. U. Silurian (Pridolian) toL. Devonian: 
L. Carboniferous (Toumaisian) to U. Permian 
(Djulfian).

RECTOSTIPULINA Jenny-Deshusses, 1985
Plate 429, Ggs. 8-12

Type species: Rectostipulina quad rata Jenny- 
Deshusses. 1985; OD.
Rectostipulina Jenny-Deshusses, 1985 (*1611), p. 153. 
Slipulina Lvs and Marcoux, 1978 (*1955), p. 1417,1419, 

1420, pi. fig. 14 (name not available. ICZN Art. 13 
ia)(il, no description); Lys et al., 1980 (*1954), p. 86, 
pl.3.fig5.14-16(name not available, ICZN Art. 13(b). 
no species named; no type designated).
Test elongate, may be over 3 mm in length, 

an undulating long narrow tapering tube of 
quadrate section and flat to concave sides, 
base unknown as proloculus not seen in any 
of the described specimens, interior without 
septation or pseudoseptation; thick two-layered 
wall has a dark inner layer of microgranulaT 
calcite that is not invariably present and may 
undergo micritization and a clear outer layer 
of radial fibrous calcite; tube terminating 
abruptly al the larger end, and aperture may 
be merely the open end of the test. U. Permian 
(Djulfian); Thrkey; Cyprus; Greece: Afghani
stan; Iran; India: Himalayas: USSR: Armenia.

SYZRANIA Reytlinger. 1950
Plate 430. figs. I -4

Tvpespecies: Svzrania bella Reytlinger, 1950: 
OD.
Svzrania Reytlinger. 19501*2597), p. 92.

Test elongate, up to 1.0 mm in length, 
globular proloculus followed by tubular undi
vided chamber that may have occasional slight 
constrictions due to periodic growth; wall 
calcareous, thick, with inner finely granular 
layer and outer hyaline pseudofibrous layer; 
aperture at the end of the tube. M. Carbonif



erous (Moscovian) to L. Permian (Asselian); 
USSR: Russian Platform: Afghanistan; USA: 
Oklahoma, Kansas, Missouri. Nebraska. Iowa.

TEZAQUINA Vachard, 1981
Plate 4.%. figs. 5-12

Type species: Tezaquina ciivuli Vachard, in 
Vachard and Montenat, 1981; OD.
Tezaquina Vachard. in Vachard and Montenat. I9H1 

C32501, p. 74.
Test small, elongate, about 0.5 mm in length, 

ovate proloculus followed by tubular stage 
with slight constrictions or pseudosepta re
sulting in narrow and elongate pseudocham
bers; wall calcareous, thick, hyaline, fibrous, 
finely perforate; aperture terminal. L. Permian 
(Asselian to Sakmarian); USSR: Donbass. 
Bashkir; Afghanistan.

TUBORECTA Pronina. 1980
Plate 430. figs. 13-15

Type species: Tuborecta vagranica Pronina, 
in Petrova and Pronina, 1980; OD.
Tuborecta Pronina, in Peliwa and Pronina, 1980 (*23901, 

p. 59.
Test small, a long narrow straight tube, up 

to 0.7 mm in length and 0.12 mm in diameter; 
wall calcareous, of two layers, a thin inner 
dark and finely granular layer and a thick 
light and radial outer layer; aperture at the 
open end of the tube. U. Silurian (Pridolian) 
to L. Devonian (Lochkovian); USSR.

Remarks: The two-layered wall structure of 
Tuborecta resembles that of other Syzraniidae. 
although the morphology is simpler.

Family ICHTHYOLARIIDAE Loeblich 
and Tappan, 1986

Ichthyolariidae Loeblich and Tappan, 1986 (*1928). 
p. 240.

Palaeonodosariidae Kristan-Tollmann, 1964 (*1739), 
p. 63 (name not available. ICZN Arts. I3(a)(il and 29l. 
Test uniserial, rectilinear to arcuate; 

rounded, ovate, lenticular or compressed in 
section, or with flattened sides and truncate 
margin; wall single layered, primitive laxa 
not secondarily lamellar, but advanced taxa 
may show some secondary lamination. L. 
Permian (Artinskian) to L. Cretaceous (Albian).

AUSTROCOLOM1A Oberhauser, 1960 
Plate 430. figs. 16-19 and 24-28 

Type species: Austrocoiomia marschalli Ober
hauser, I960; OD.
Austrocoiomia Oberhauser. 1960 (*2289), p. 37.
Kion Kristan-Tollmann. 1964 (*1739), p. 70 (nom. mid.). 
Kion Kristan-Tollmann. 1964 (*1740), p. 63: type species:

Kion canaliculata Kristan-Tollmann. 1964; OD.
Test elongate, chambers low and cylindri

cal. gradually enlarging as added, sutures 
straight and perpendicular to the long axis of 
the test; wall calcareous, radial, surface with 
longitudinal costae over the lower part of the 
chambers but smooth above an abrupt shoul
der; aperture simple, rounded, terminal on 
the smooth and slightly convex upper sur
face. M. TViassic (Anisian) to U. THassic 
(Rhaetian); Austria; Czechoslovakia; Turkey.

BOIARKAELLA V. A. Basov. 1968
Plate 430, figs. 20-23

Type species: Bojarkaella firma V. A. Basov, 
1968; OD.
Bojarkaella V. A. Basov. 1968 (*157), p. 114.

Test robust, base with collarlike structure 
with a smooth or serrate lower margin 
bordering a wide opening, and a narrower 
opening at the opposite pole leading into the 
first and largest complete chamber, then with 
one or two additional globular uniserial and 
rectilinear chambers that decrease in size as 
added, final chamber small and only slighdy 
larger in diameter than the basal collar but 
with reduced apertural opening; wall calcar
eous, radial in structure, perforate, thickest 
in the vicinity of the aperture, primary lami
nation present but no secondary lamination 
over the previous parts of the test, surface 
smooth to finely striate longitudinally: aperture 
terminal, rounded, flush with the surface of 
the small terminal chamberlet. M. Jurassic 
(Dogger) to L. Cretaceous (Berriasiant; USSR:
N. Siberia; Germany; Poland.

Remarks: Although at first glance the test 
appears to have a small proloculus and pro
gressively larger chambers with a terminal 
apertural chamberlet, the orientation as given 
above was described by Basov on the basis of



Che chamber contact and lamination as seen 
in section. Basov suggested that the juvenile 
individual was attached by the small collarlike 
structure and later broke free, resulting in the 
opening at this end as well as at the aperture. 
The nature of the wall and chamber contact 
has not been similarly studied for the species 
of Cretaceous age suggested to belong here, 
hence the range as given above is that of the 
type species.

CRYPTOSEPTIDA Sellier de Civrieux 
and Dessauvagie. 1965 

Plale 431. figs. 1-14: plate 432, figs. 1-5 
Type species: Cryptoseptida anatoliensis Sellier 
de Civrieux and Dessauvagie, 1965; OD.
Cryptoseptida Sellier tie Civrieux anti Dessauvagie, I 965 

(*28671, p. 50.
Padangia Lange, 1925 (*1788), p. 228 (non Padangia 

Babor. 1900. ncc Wemer, 1924); type species: Padangia 
perforata Lange, 1925: SD Galloway. 1933 (*I20$|, 
p. 172.

Langella Sellier de Civrieux and Dessauvagie. 19651*2867), 
p. 43 (nom. subs). pro Padangia Lange, 1924); type 
species: Padangia perforata Lange. 1925: OD. 

Pseudolangella Sellier de Civrieux and Dessauvagie. 1965 
1*2867), p. 54.131; type species: Pseudolangellafragilis 
Sellier de Civrieux and Dessauvagie. 1965: OD.

1 Pachyphloides Sellier de Civrieux and Dessauvagie. 
1965 (*2867), p. 83, 126: type species: Pachyphloides 
oberhauseri Sellier de Civrieux and Dessauvagie. 
1965 =  Lingulina infirmbt Oberhauser. 1960 (*2289), 
p. 31; OD.

Neolangella Sellier de Civrieux and Dessauvagie. 1965 
1*2867), p. 11 nom. nud.7, or err. tit. pro Pseudolangella'!). 
Test elongate, compressed and ovate to 

nearly lenticular in section, chambers uniserial 
and rectilinear, may increase rapidly in size in 
the early stage, later enlarging very slowly, 
chambers arched centrally, sutures arched 
but obscure; wall calcareous, radiate, very 
thick, with strong primary and secondary lami
nation. perforations indistinct; aperture ter
minal, a small oval opening. U. Permian to U. 
Triassic (Camian); cosmopolitan.

Remarks: Numerous generic names have 
been proposed for a group of species based 
largely on subaxial sections, for some of which 
the nature of the aperture and wall lamella- 
tion are not known. The type species of 
Padangia and Langella is based on a non- 
centered longitudinal section, and neither the

nature of the early stage nor the aperture can 
be determined. Of the taxa here included. 
Cryptoseptida appears to be based on the 
better specimens, hence as first revisers, we 
regard it as the valid genus and the remainder 
as synonyms. Pachyphloides is included with 
question, as the original diagnosis indicated 
secondary lamination to be weak or absent. 
The wall structure is obscure in the single 
off-centered section illustrated, but the thick 
sides of the test strongly indicate secondary 
lamination. Jurassic species that have been 
assigned to some of these genera do not appear 
to be congeneric.

DENTALINELLA Loeblich 
and Tappan. 1986 

Plate 432. fig. 6
Type species: Dentalinella cuneata Wedekind, 
1937; OD.
Dentalinella Loeblich and Tappan. 1986 |*t928), p. 240. 
Dentalinella Wedekind. 1937 (*3355), p. 94 (name not 

available. 1CZN Art. 13(b). no type species designated, 
and two species included i.

Dentalinella Loeblich and Tappan. 19641*1910), p. C516 
(type species designated but genus included in synon
ymy, hence name not available. 1CZN Art. II lellil.iiill.
Test elongate, subtriangular in side view, 

sides flat, triangular in cross section, cham
bers increasing regularly in breadth and height, 
rectilinear, sutures straight, slightly oblique, 
highest on the dorsal face, sloping proximally 
toward the ventral angle; wall calcareous, 
radiate, surface with fine narrow longitudinal 
costae running obliquely across the sides of 
the test and sloping toward the dorsal margin, 
with ribs also present on the dorsal face; 
aperture terminal, slightly produced on a neck 
at the dorsal angle. L. Jurassic (L. Lias); 
Germany.

Remarks: Dentalinella was validated by 
Loeblich and Tappan (1986, *1928, p. 241) by 
citation of type species, description, and rec
ognition as a distinct genus, although then 
erroneously regarding the genus as having 
been validated in 1964. It resembles Dentalina 
in the asymmetrical uniserial test and ribbed 
surface but differs in having a triangular sec
tion. Wedekind also included Dentalina matu- 
tina d’Orbigny in Dentalinella. but the lat-



ler is now the type species of the genus 
Mesodentalina.

FRONDICULINITA Gerke. 1%1
Plate 435. figs. 11-14

Type species: Frondicularia (Frondiculina) 
dubielta Gerke, 1957 (*1222), p. 45; OD. 
Frondiculinita Gerke. I%1 (*1236), p. 74 (nom. subsl.

pro Frondicularia (Frondiculina) Gerke. 1961). 
Frondicularia (FrondiculinaI Gerke. 1957 (*1222), p. 44 

(non Frondiculina Lamarck. 1816, nee Munster. 1835. 
nom. nud .nec F A. Roemer. 18381: type species: obj.: 
OD.
Test elongate, flattened, bilaterally sym

metrical, chambers uniserial and rectilinear, 
chevron shaped, arched centrally, but later 
chambers with a downward projecting median 
lobe on each of the flat sides; wall calcare
ous, ultrastructure unknown, surface with lon
gitudinal costae; aperture terminal, oval and 
slitlike. L. Jurassic (M. Lias); USSR: North
west Siberia.

FRONDINA Sellier de Civrieux 
and Dessauvagie, 1965 

Plate 432. figs. 7-20
Type species: Frondina permica Sellier de 
Civrieux and Dessauvagie, 1965; OD.
Frondina Sellier de Civrieux and Dessauvagie, 1965 (*2867), 

p. 58. 134.
Tauridia Sellier de Civrieux and Dessauvagie. 19651*2867), 

p. 68: type species: Tauridia pamphyliensis Sellier de 
Civrieux and Dessauvagie. 1965: OD.
Test elongate, small, up to0.7 mm in length, 

uniserial and rectilinear, ovate to flattened in 
section, margins rounded, sides of test may 
flare somewhat or be nearly parallel in the 
later stage, chambers relatively low and 
increase slowly in height, sutures slightly 
arched: wall calcareous, weakly perforate or 
imperforate, wall finely granular to fibrous 
radial, surface smooth; aperture terminal, sim
ple, elliptical to faintly arcuate, flush with the 
surface. U. Permian (Djulfian); Tbrkey; Iran.

GERKEINA Grozdilova and Lebedeva, 1969
Plate 433. figs. I and 2

Type species: Gerkeina komiensis Grozdilova 
and Lebedeva, in Sosipatrova. 1969; OD.
Gerkeina Grozdilova and Lebedeva, in Sosipatrova. 1969 

(*3031), p. 65.

Test large, lanceolate, elongate, flattened, 
up to 2.0 mm in length, uniserial and rectilin
ear, earliest chambers may be very slightly 
arcuate, enlaiging rapidly from the tiny pro- 
loculus, later chambers of almost constant 
breadth, so that test has nearly parallel sides, 
up to about sixteen or seventeen equitant 
chambers in the adult, septa arched centrally, 
sutures flush; wall thick, calcareous, vitre
ous. radial, apparently not secondarily lamellar; 
aperture terminul, radiate, surrounded by a 
thickened area of the wall. M. Permian 
(Kungurian): USSR; Komi ASSR.

GR1LLINA Kristan-Tollmann. 1964
Plate 433. figs. 5-9 and 17-20 

Tvpe species: Grillina grilli Kristan-Tollmann. 
1964; OD.
Grillina Kristan-Tollmann, 1964 (*1740), p. 65,
Grillina Kristan-Tollmann. 19641*17391, p. 70 Inarae not 

available. IC'ZN Art. 13 (allil, no description!. 
Geinitzinita Sellier de Civrieux and Dessauvagie. 1965 

(*2867), p. 77. 121: type species: Geinitzinita ober- 
hauseriSellier de Civrieux and Dessauvagie. 1965: OD.
Test elongate, flaring slighdy, sides flattened 

to concave, elongate hexagonal in section, 
with angles weak to costate, chambers uniserial 
and rectilinear, arched centrally, broad and 
low; wall calcareous, radial, secondary lami
nation not pronounced, surface smooth to 
costate at the test angles; aperture terminal, 
an elongate straight to curved slit or slightly 
ovate. U. Triassic (Carnian to Rhaetian): 
Austria, Iran.

Remarks: Grillina was defined as having a 
wall with inner thin microgranular layer and 
outer thick light, vitreous, and fibrous to radial 
layer, but no photographs of thin sections 
have been published.

ICHTHYOLARIA Wedekind, 1937
Plate 433. fig. 12

Type species: Frondicularia bicostata d’Orbigny, 
1850 (*2312), p. 242; OD.
Ichthyolaria Wedekind. 1937 (*3355), p. 93. 
Neospandelina Brotzen. 1963 (*432), p. 70: type species: 

obj.: OD.
Test small to medium in size, up to 1.4 mm 

in length, elongate, flattened, ovate to rhom
boid in section, chambers enlarging slowly as



added, commonly strongly chevron shaped: 
wall calcareous, radial, costae when present 
have a finely granular structure, primary lam
ination indistinct, no secondary lamination, 
geologically older species may be indistinctly 
perforate but younger ones distinctly perfo
rate, apertural region and septa imperforate, 
surface smooth, longitudinally striate or co
state: aperture terminal, oval or elliptical, 
may be produced on a short neck. U. Permian 
to U. Jurassic; cosmopolitan.

INVOLUTARIA Gerke. 1957
Plate 435. figs. 6 and 7

Tvpe species: Involutaria triassica Gerke, 1957:
o d .
Involutaria Gerke. 1957 (*1222), p. 33.

Test elongate, circular in section, uniserial, 
rectilinear, proloculus ovate, followed by very 
strongly overlapping chambers that are pro
duced terminally, earlier chambers completely 
enclosed by wall and chamber lumen of later 
ones, final one to three chambers less over
lapping; wall calcareous, radial, finely perfo
rate; aperture terminal, radiate. ?M. Permian 
to U. Triassic (Camian); USSR: Krasnodar; 
Indonesia; Turkey.

LINGULONODOSARLA A. Silvestri, 1903
Plate 433. figs. 13-16; plate 434. figs. 1-11 

Tvpe species: Lingulina nodosaria Reuss. 1863 
(*2587|, p. 59: SD Galloway. 1933 (*1205|, 
p. 252.
Lingulonodosaria A. Silvestri. 1903 (*2928), p. 46. 
Lingulinella Gerke. 1952 1*1221) (not seen; fide Gerke. 

I960 (*1225), p. 29); type species; Lingulinella arctica 
Gerke. 1952 (also see'Gerke. I960. *1225, p. 311. 

Frondinodosaria Sellier de Civrieux and Dessauvagie. 
I965(*2867), p. 60.133; type species; Frondinodosaria 
pyrula Sellier de Civrieux and Dessauvagie. 1965; OD. 
Test small, elongate, uniserial. and recti

linear or slightly arcuate, flattened to ovate in 
section, proloculus elongate ovate, later cham
bers inflated, may be slightly higher than wide, 
sutures straight and horizontal to slightly 
arched; wall calcareous, indistinctly to finely 
radiate, without secondary lamellation. per
forations very fine or indistinct, surface smooth 
to faintly striate; aperture terminal, ovate to 
slightly arcuate and slitlike. L. Permian to L. 
Cretaceous (Albian): cosmopolitan.

MARGINULINITA K. I. Kuznetsova. 1972
Plate 435. figs. 1-5

Type species: Marginuliniia dilatata K. 1. 
Kuznetsova, 1972; OD.
Marginuliiuta K. I. Kuznetsova. 1972 (*1762), p. 92.

Test elongate, three to eleven uniseriul and 
rectilinear chambers, slightly compressed 
laterally, asymmetrical with one margin straight 
and leading to the slightly produced apertural 
end, chambers somewhat inflated on the the 
opposite margin, sutures straight, weakly 
constricted, slightly oblique, highest on the 
straight margin of the lest, lower on the lobu- 
late margin; wall calcareous, radial, thin, with
out secondary lamination, surface smooth or 
more commonly ornamented with six to twelve 
longitudinal costae of microgranular struc
ture that appear in thin section as granular 
wedges in the radially built wall: aperture 
terminal, radiate, with five to eight short inci
sions surrounding a rounded opening. U. 
Triassic to L. Cretaceous; cosmopolitan.

MESODENTALINA Norling, 1968
Plate 4.34, rigs. 17-21

Type species: Denlalina matutina d'Orbigny, 
1850 (*2312), p. 242: OD.
Mesodentalina Norling. 19681*2262), p. 40.

Test elongate, arcuate, circular to ovoid in 
section, proloculus ovoid, commonly with basal 
spine, later chambers uniserial, asymmetrical, 
and inflated on the convex margin of the test, 
sutures straight, flush and obscure in the early 
stage, final one or two slightly constricted; 
wall calcareous, fibrous, radiate, perforate, 
secondarily mesolamellar. with lamellae from 
each newly added chamber covering at least 
one previous chamber but not completely 
covering the test at each instar. surface with 
ten to twenty-five longitudinal costae that 
may be discontinuous and may bifurcate or 
die out distally, running from the convex mar
gin obliquely across the test toward the 
apertural region on the concave matgin. costae 
appearing in thin section as imperforate 
microgranular wedges in the radially built 
wall; aperture terminal, eccentric, produced 
on a short neck at the straight to concave 
margin of the lest, round, bordered by radial 
ribs. L. Jurassic: cosmopolitan.



NODOINVOLUTARIA J. X. Lin. 1978
Plate 433. figs. 10 and 11

Type species: Nodoinvolutaria hunanica J.
X. Lin. 1978; OD(M).
Nodoinvolutaria i. X. Lin. 1476 1*18521. p. 14.

Test elongate, globular proloculus followed 
by uniserial and rectilinear chambers that are 
broad, low. strongly arched centrally, and par
tially overlap earlier ones, one or more later 
chambers (the fourth in specimens of the 
type species) may overlap most earlier ones 
but are followed by later chambers that are 
not secondarily lamellar; wall character not 
described: aperture not described but appar
ently not produced terminally as in Involuiaria. 
L  Permian: China: Hunan Province.

Remarks: Lin credits the genus to Wang 
(MS), but as there is no evidence in the publi
cation that the description was provided by 
Wang, the genus is here credited to Lin. The 
type species is fixed by monotypy. as no other 
described species were included.

PARALINGULINA Gerke. 1969
Plate 433, figs- 3 and 4

Type species: Lingulina tenera J. G. Bome- 
mann. 1854 (*304), p. 38; OD.
Pamlingutina Gerke. 1964 1*1227), p. 50 inom. nov. pro 

Neogeinitzina Broizen, 1963).
Neogeinitzina Brotzen. 1963 (*432), p. 70 (non Neo

geinitzina K. V. Miklukho-Maklay, 1954); type species: 
obj.; OD.
Test elongate, rectilinear, with prominent 

longitudinal costae at the test angles, cham
bers increasing in size as added, slighdy inflated, 
sutures depressed, gently arched on the sides; 
wall calcareous, nonlamellar, perforations 
lacking or indistinct, surface smooth, except 
for the prominent longitudinal costae, and may 
have one or two low ribs between these; aper
ture terminal, elongate. L. Jurassic (Pliens- 
bachian) to L. Cretaceous (Valanginian): 
Europe: Asia.

PRODENTALINA Norling. 1968 
Plate 434, figs. 12-16

Type species: Derttalina terquemi d’Orbigny, 
1850 (*2312), p. 242 (as terquiemi, nom. 
imperf.): OD.
Pradentalina Norling. 1966 (*2262), p. 34.

Test elongate, similar to Dentalina. up to
1.5 mm in length, rounded to oval in section, 
uniserial, rectilinear, flattened to slightly con
cave on one side and slightly produced termi
nally ai the aperture, the three to ten cham
bers inflated and oblique sutures constricted 
on the convex opposite margin; wall calcare
ous, fibrous radial, finely perforate except for 
the imperforate apertural region, no primary 
or secondary lamination present, surface 
smooth and unomamented; aperture distinct, 
terminal, excentric. protruding on a neck, 
rounded or with radiating grooves or slits. L. 
Jurassic (L. Lias): cosmopolitan.

PROTONODOSAR1A Gerke. 1959
Plate 434. figs. 26 and 29

Type species: Nodosaria proceraformis Gerke. 
1952 (*1221), p. 42: OD.
Protonodosaria Gerke. 1959 1*1223), p. 42.

Test small, elongate, up to about 0.8 mm in 
length, circular in section, uniserial, rectilin
ear. sutures horizontal, straight to slightly arcu
ate, flush to weakly depressed in the later 
stage; wall calcareous, radial, fibrous, each 
chamber attached to the previous chamber 
without wall overlap or secondary lamination 
or with only slight overlap of one or a few 
chambers, surface smooth; aperture round, 
terminal, bordered by a thickened ringlike 
area of the wall. L. Permian (Artinskian) to U. 
Permian (Djulfiani; USSR: Pre-Urals, Siberia; 
Burma; China.

PSEUDOFROND1CULARIA
Thalmann. 1938
Plate 434. figs. 22-27

Type species: Frondicutaria carinata Burbach, 
1886 (*450), p. 47; OD.
Pseudofrondicuiaria Thalmunn. 19361*3158), p. 210 (val

idated by designation of type species). 
Pseudofrondicuiaria Wedekind. 19371*3355). p. 941 name 

not available. 1CZN Art. 13 (hi: no type species desig
nated).
Test elongate, large, up to 2 mm in length, 

flattened to elliptical in section, with pro
truding median rib on each face of the test, 
large globular proloculus followed by broad 
low equitant chambers arched along the 
median line of the test, chambers increasing 
very slightly in breadth as added so that test



margins are nearly parallel, sutures flush; wall 
calcareous, surface smooth; aperture termi
nal, ovate, on a slightly produced neck. L. 
Jurassic (M. Lias); Germany; Hungary: USSR; 
Siberia.

PSEUDOTRISTIX
K. V, Miklukho-Maklay. I960 

Plate 435. figs. 8-10
Type species: Tristix (Pseudotristix} tcher- 
dynzevi K. V. Miklukho-Maklay, 1960 (as T. 
tcherdynzewi on pi. 27); OD. 
IristixlPseudotnstixi K. V. Miklukho-Maklay. 19601*2137), 

p. 156.
Pseudotristix K. V. Miklukho-Maklay. 1958 1*2136), 

p.481.484(namenol avuilable.ICZN An. I3iailii.no 
description).

Pseudotristix Loeblich and Tappan. 19641*1910), p. C524 
inom. iransl.i.
Test elongate, uniserial, and rectilinear, 

chambers increasing gradually in height as 
added, trilobate in section, not overlapping 
previous chambers, sutures nearly horizon
tal,flush; wall calcareous, radial in structure; 
aperture terminal, radiate. U. Permian; USSR: 
Russian platform; Turkey.

Family ROBULOIDIDAE Reiss. 1963 
Robuloididae Loeblich and Tappan. 19841*1918). p. 33.

niim. transl. ex subfamily Robuloidinae.
Robuloidinae Reiss. 19631*2561), p. 50 isubfamilvi. 
Eocrislellariidae Loeblich and Tappan. 1982 1*1917), 

p. 31 iname not available. ICZN An. 13 (alii), no de
scription).

Eocristellariidac Loeblich and Tappan. 1984 (*1918), 
p. 23.
Test uniserial, enrolled, chambers increas

ing rapidly in height and may flare somewhat, 
later may uncoil; wall calcareous; aperture 
slitlike, basal or areal. M. Permian to U. Jurassic 
(Kimmeridgian).

Remarks: Resembles and may be ancestral 
to the distinctly secondarily lamellar Vagi- 
nulinidae.

CALVEZINA Sellier de Civrieux 
and Dessauvagie, 1965

Plate 436, figs. 1-9
Type species: Calvezina ottomana Sellier de 
Civrieux and Dessauvagie. 196.5; OD.
Calvezina Sellier de Civrieux and Dessauvagie. 1965 

(*2867|, p. 53.

Maryinulinella Sosnina. 1967 (*3034), p. 69 (non Margi- 
nulinella Wedekind. 1937l: type species: Xtarainulinetla 
typica Sosnina. 1967; OD.

Eomarginulinella Sosnina. 1969 (*3036), p. 101 Inom. 
subst. pro Maminulinella Sosnina. I967l,
Test elongate, rounded in section, spheri

cal proloculus followed by up to seven or 
eight uniserial chambers that are weakly 
trochospirally enrolled or arcuate in the early 
stage, later uncoiling and rectilinear, irregu
lar and somewhat inflated to result in a lobu- 
late test margin, equitanl and overlapping 
previous chambers laterally, septa arched 
centrally, sutures flush in the early stage, later 
ones slightly constricted: wall calcareous, vit
reous. radial, thick, lamellar, with lamellae of 
one chamber extending over two to three 
preceding chambers, wall slightly thickened 
ai the margin of the aperture: aperture areal, 
terminal, radial. U. Permian: Turkey; Iran: 
USSR: S. Primorye Territory.

EOCRISTELLAR1A
K. V. Miklukho-Maklay, 1954 

Plate 436. fig. 12
Type species: Eocristellaria permica K. V. 
Miklukho-Maklay, 1954; OD.
Eocristellaria K. V. Miklukho-Maklay. 1954 (*2134), p. 67.

Test planispirally enrolled, chambers in
creasing rapidly in breadth but slowly in height, 
the whorls rapidly enlarging so that test 
becomes astacoline. aperture! face of the cham
bers extending back toward the globular 
proloculus; wall calcareous, with outer hya
line radiate layer and inner dark microgranular 
layer; aperture rounded to stellate in the cen
ter or lower part of the apertural face. U. 
Permian: USSR: Caucasus; Greece.

Remarks: Reiss (1963. *2561, p. 50) ques
tioned the presence of the inner granular layer 
and two-layered wall. Although the nature of 
the wall cannot be determined from the 
published illustrations of the type species, it 
appears distinctly two layered in other species.

FALSOPALMULA Bartenstein. 194H
Plate 436. figs. 10 and 11

Type species: Flabellina tenuistriaia Franke. 
1936 (*1174), p. 93: OD.
Falsapalmula Bartenstein. 19481*144), p. 124.



Test elongate, up to 1 mm in length, pal
mate. flattened, early chambers planispirally 
enrolled in an astacoline coil, later uncoiled 
and rectilinear chambers are broad, flattened, 
and chevron shaped, sutures flush or slightly 
depressed in the later stage: wall calcareous, 
translucent, surface with fine longitudinal striae 
or reticulate; aperture terminal, ovate, slightly 
produced. L. Jurassic (Toarcian) to M. Jurassic 
(Bathonian): France: Germany.

PARINVOLUTINA Pelissie 
and Peybcmes, 1982 

Plate 436. rigs. 13-13
Type species: Parinvolulina aquitanica Pelissie 
and Peybemes, 1982; OD.
Parinvolulina Pelissie and Peybernes. 1982 1*2377) p. 117; 

OD.
Test lenticular, planispirul, with umbonal 

thickening on both sides, about eight cham
bers in the final whorl, sutures oblique, curv
ing backward at the periphery; wall calcareous, 
sparitic. and recryslallized in preservation, 
surface with prominent crests formed by ele
vated sutures and bordering depressions in 
the umbonal region: aperture basal. U. Jurassic 
(L). Kimmeridgian); France.

Remarks: Described originally as belong
ing to the Involutinidae but that family has an 
undivided tubular second chamber, whereas 
the present genus is distinctly chambered. 
Whether the crests are original surface fea
tures or merely remnants of septa of an eroded 
or otherwise destroyed outer whorl cannot 
be determined from the figured sections.

ROBULOIDES Reichel. 1946
Plate 437. figs. 1-8

Type species: Robuloides lens Reichel, 1946; 
OD.
Robuloides Reichel. 1946 (*2545), p. 531. 
Pamrobuhides K. V. Miklukhn-Maklay. 1954 1*21341. 

p. 65: type species: Pararobuloides orientaiis K. V. 
Mikltikho-Maklay. 1954: OD.

\voendoihyra  Reytlingcr. 1965 |*2607|, p. 61 inon 
Neoendothvra De Castro, 19661: type species: Neoen- 
dothyru reicheli Reytlinger. 1965; OD.
Test lenticular to nautiloid. planispiral or 

very slightly irregular in coiling, about two to 
three whorls present, seven to nine chambers 
in the final whorl, umbonal fillings promi

nent. septa oblique, arched back toward the 
periphery; wall calcareous, hyaline, very finely 
perforate, some specimens possibly recrystal
lized: aperture basal or areal in the lower part 
of the apertural face. M. Permian to M. Triassic 
(Ladinian); Greece: Austria; Italy: Yugoslavia: 
USSR: Transcaucasus, Pamir; Sumatra.

Remarks: Originally described as resem
bling the Endothyridae or Ozawainellidae. Neo- 
endothyra appears to have an undifferentiated 
wall. Reported originally as microgranular, it 
has also been questionably considered as agglu
tinated and may be recrystallized. Later reports 
of Neoendothym provide little additional infor
mation. It resembles Robuloides in the basal 
aperture, oblique sutures, faintly irregular to 
planispiral coiling, and strong umbonal fill
ing and is here regarded as synonymous.

Family PARTISANIIDAE Loeblich 
and Tappan. 1984

Partisaniidae Loeblich and Tappan. 1984 (*19181, p. 33.
Early chambers spiralling about a long axis 

or arranged blserially but with successive cham
bers added slightly less than 180° apart, 
resulting in a sigmoid arrangement as seen in 
section, later may become uniserial; aperture 
terminal. L. to U. Permian (Murgabian).

Remarks: Morphologically similar to the 
lamellar Polymorphinidae.

PARTISANIA Sosnina. 1978
Plate 437. figs. 9 -14

Type species: Partisania tvpica Sosnina. 1978: 
OD.
Partisania Sosnina. 1978 1*3038), p. 41.
Partizania Sosnina and A. R Nikitina. 1977 (*3041), 

p. 35 iname not available. 1CZN Art. 13 lailil. no 
description I.
Test elongate, ovate in outline, slightly com

pressed and oval in section, early chambers 
in biserial sigmoid arrangement, later uniserial 
and rectilinear, apertural surface bluntly 
rounded, early chambers strongly overlapping 
laterally and reaching nearly to the proloculus, 
later ones have slightly less overlap but cover 
most of the exterior, septa strongly arched as 
seen in section: wall calcareous, thin, light 
colored, radial in structure; aperture termi
nal. central. U. Permian (Murgabian); USSR: 
S. Primorye Territory.



XINTANIA J. X. Lin, 1984
Plate H32. figs. 10-21

Type species: Xintania obesal. X. Lin, 1984; 
OD.
Xinlunia J. X. Lin. 1984 1*1855). p. 149. 320.

Test fusiform to subconical, early cham
bers in a high spiral, becoming biserial in the 
later stage, chambers very high and narrow, 
overlapping laterally; wall calcareous, with 
outer radial fibrous layer and inner finely 
granular layer; aperture terminal, rounded. 
Upper part of L. Permian; China; Xintan, 
Hubei Province.

Remarks: Differs from Partisania in lacking 
the later uniserial stage and differs in the early 
stage appearing spiral rather than sigmoidal 
in plan.

Superfamily NODOSAR1ACEA 
Ehrenberg, 1838

Nodosariacca Locblich and Tappan. I%l 1*1902), p.
295. nom. corn pro superfamily Nodosariidea. 

Nodosariidea Nrirvang, 1957 (*2267), p. 23. nom. trunsl.
ex family Nodosarina.

Lagenidea Gluessner, 1945 (*1250), p. 126.
Lagenicae Easton. 19601*1044), p. 65. 7H. 
Nodosarioidea Ayalu-Costanares. 19631*101), p. 69. 
Polymorphinacea Grigyalis, 1980 (not seen, cited by 

Grigyalis. 1985, *1308, p. 139i.
Wall with primary lamination and with sec

ondary lamination as a result of continued 
growth. U. Triassic to Holocene.

Family NODOSAR1IDAE Ehrenberg. 1838
Nodosariidae Lister, in Lankester, 1903 (*1791), p. 144.

nom. coit. pro family Nodosarina.
Nodosarina Ehrenberg, 1838 (*1053), p. 200.
Nodnsarida Schultze, 1854 (*2824), p. 53. 
Frondicularidae Reuss. 18601*2581), p. 151. 
Nodosaridae Reuss. I860 (*2581), p. 151. 178. 
Frondicularideae GOmbel. 1870 (*1337), p. 53. 
Nodosarideae Giimhel. 1870 (*1337), p. .30.
Nodosarie Schwager. 1876 (*2829), p. 476. 
Dentalinoidea Schwager. 1877 (*2830), p. 18. 
Nodosaretla Haeckel. 1894 (*1355), p. 164.
Nodosarinae Delage and Hcrouard. 18% (*926), p. 137. 
Amodosaridia Rhumbler. 1913 (*2621), p. 342 (err. emend.). 
Nodosariellidae Wedekind. 19.37 (*3355), p, 93. 
Plectofrondiculariidae Montanaro-Gallitelli. 1957 (*2174), 

p. 143.
Lingulinidae Grigyalis. 1977 (*1304), p. 11.
Dentalinidae Saidova. 1981 (*2696), p. 36.

Test free, multi locular, or rarely single

chambered, chambers uniserial or less com
monly biserial in part, arcuate to rectilinear; 
wall calcareous, hyaline, finely perforate, 
monolamellar or orthomonolamellar: aperture 
terminal, commonly radiate or may be rounded, 
slitlike, or multiple. U. Triassic to Holocene.

Subfamily NODOSAR1INAE Ehrenberg, 1838 
Nodosariinae Chapman. 1900 (*530), p. 30. nom. coit. 

pro subfamily Nodosaridca.
Nodosaridea Reuss. 18621*2586), p. 334. nom. transl. ex 

family Nodosarina.
Dentalinidae Schwager, 1877 1*2830). p. 18. 
Nodosarinae Brady. 1884 (*344), p. 69. 
Glandulonodosariinae A. Silvcstri, 1901 (*2925), p. 109. 
Dentalininae Grigyalis, 1977 1*1304), p. 12.

Test straight to slightly arcuate, chambers 
uniserial or less commonly biserial in part: 
aperture rounded, radiate, or multiple. L. 
Jurassic to Holocene.

ALFREDOSILVESTRIS Andersen. 1961
Plate 437. figs. 15 and 16

Type species: Alfredosilvestris levinsoni 
Andersen. 1961; OD.
Alfredosilvestris Andersen. 1%I 1*341, p. 71.

Test small, about 0.5 mm to 0.6 mm in 
length, uniserial and rectilinear, early cham
bers flattened, arched, and chevron shaped, 
later ones inflated and oval to circular in 
secton. slightly produced toward the aperture, 
sutures depressed, early ones like an inverted 
V  later straight and horizontal; wall calcare
ous, thin, hyaline, transparent; aperture ter
minal. radiate. Holocene; S. Atlantic; Pacific; 
USA; Louisiana.

AWHEA Vella. 1963
Plate 437. fig. 17

Type Species: Nodosaria sinalata Finlay, 1940 
(*1129), p. 452; OD.
Awhea Vella. 19631*3288), p. 6.

Test narrow, elongate, up to 2.2 mm in 
length, uniserial. rectilinear, with large elon
gate, oval, and apiculate proloculus followed 
by narrow and elongate subcylindrical cham
bers, sutures flush or slightly constricted, hor
izontal: wall calcareous, surface ornamented 
with about eight longitudinal ribs that may he 
slightly twisted about the vertical axis; aperture



nol described, probably terminal. U. Miocene 
to Pliocene: New Zealand.

BOTULOIDES S. Y. Zheng. 1979
Plate 439, figs. 15-18

Tvpe specie.\: Botuloides pauciloculux S. Y. 
Zheng. 1979: OD.
Botuloides S. Y. Zheng. 19791*3449), p. M l. 210.

Test small, elongate, arcuate, circular to 
ovate in section, very elongate, tubular, and 
sausage shaped, apiculate proloculus, of width 
about 2.5 times the diameter, followed by a 
slightly shorter second chamber of similar 
form that partly overlaps the distal end of the 
proloculus, sutures horizontal, straight, slightly 
constricted: wall calcareous, thin, transpar
ent, finely perforate, surface smooth: aperture 
small, round, at the end of a short tubular 
neck. Holocene; Pacific: Xisha Islands; China.

CHR YS ALOGONIUM Schubert. 1908
Plate 438, figs. I and 2

Tvpe species: Nodosaria polvstoma Schwager. 
1866 (*2828), p. 217; ODlM).
Chrysologonium Schubert, 1908 (*2816), p. 243.

Test elongate, uniserial, rectilinear, early 
chambers elongate ovate, later ones ovate to 
subpyriform. sutures straight, horizontal, con
stricted; wall calcareous, hyaline, perforate, 
surface smooth; aperture terminal, cribrate. 
U. Cretaceous (Campanian) to Holocene; 
Pacific: Atlantic; Caribbean: India; Europe; 
North America.

CRIBRONODOSARIA Y. Le Calvez, 
de Klasz. and Brun, 1974

Piute 438, figs. 5 and 6
Tvpe species: Cribronodosaria africana Y. Le 
Calvez et al., 1974; OD.
Cribronodosaria Y. Le Calvez. de Klasz. and Brun. 1974 

1*1808), p. 392 (also err. cil. as Cribonodosaria. pi. 3. 
figs. 1-21.
Test elongate, uniserial, a few closely 

oppressed inflated to subglobular chambers 
in a rectilinear series, base broken in all spec
imens observed, sutures straight, horizontal, 
constricted; wall calcareous, perforate, sur
face smooth, or with a few pustules or spines 
in the median region of the chambers: aper

ture terminal, of numerous angular pores form
ing a reticular mesh in a domelike tremato- 
phore. U. Cretaceous (Maastrichtian); Gabon; 
Nigeria.

DENTALINA Risso, 1826 
Plate 439. fig. 19

Type species: Nodosaria (les Dentalines) cu vieri 
d'Orbigny. 1826 (*2303), p. 255; OD(M).
Dentalina Risso, 1826 (*2628), p. 16.
Nodosaria ties Dentalines) d’Orbigny. 1826 (*2303|, 

p. 254 (name not available, 1CZN An. 11 (bllil; 11 fgl; 
vernacular).

Nodosaria (Dentalina) d'Orbigny. 1839 (*2304), p, 16 
Inom. transl.l.
Test elongate, arcuate, uniserial, proloculus 

apiculate. chambers cylindrical to ovate, enlarg
ing gradually as added, sutures horizontal; 
wall calcareous, hyaline radial in structure, 
with secondary laminadon, surface with numer
ous longitudinal costae; aperture terminal, 
radiate. L. Cretaceous to Holocene: cosmo
politan.

Remarks: Dentalina now is restricted to 
those species with longitudinally costate sur
face (Loeblich and Tappan, 1986, *1928, 
p. 241).

DENTALINOIDES Marie. 1941 
Plate 439, figs. 20 and 21

Tvpe species: Dentalinoides canulina Marie. 
1941: OD.
Dentalinoides Marie. 1941 (*20311, p. 207, 256.

Test elongate, straight to slightly arcuate, 
uniserial, circular in section, sutures horizon
tal; wall calcareous, hyaline radial in struc
ture, with secondary lamination, perforate, 
surface smooth; aperture terminal, large, 
round, slightly eccentric in position and open
ing toward the concave side of the test. U. 
Cretaceous (Senonian) to Miocene: Europe; 
North America.

DENTALINOPSIS Reuss, I860
Plate 438, figs. 3 and 4

Type species: Dentalinopsis semitriquetra 
Reuss, 1860 (syn.: Dentalinopsis subtriquetro 
Reuss. 1863, *2587, p. 57); ODIM).
Dentalinopsis Reuss. I860 (*2580). p. 81.

Test narrow, elongate, uniserial, straight to



slightly arcuate, early chambers triangular in 
section or rounded with three longitudinal 
carinae. final chamber rounded in section, 
sutures arched on the faces in the angular 
portion, straight in the globular to ovoid final 
chamber: wall calcareous, perforate, surface 
smooth other than the three angles or carinae: 
aperture terminal, rounded. L. Cretaceous 
iHauterivian): Germany.

ENANTIODENTALINA Marie, 1941
Plate 43H. figs. 16-23

Type species: Enantiodentalina communis 
Marie. 1941: OD.
EnuntiodantuUna Marie. 1941 (*20311, p. 149, 266. 
Pamdentalina Uchio, 1960 (*3238), p. 60; type species: 

Enantindentalina mimin' Uchio, 1963 (*3237), p. 162: 
OD.
Test elongate, subcylindrical, straight or 

slightly arcuate, early chambers biserial, alter
nation clearly evident on the dorsal edge but 
less clear on the ventral edge, later uniserial. 
with straight oblique sutures; wall calcare
ous, perforate, radial, surface smooth; aperture 
terminal on the produced dorsal margin of the 
test. U. Cretaceous (Campanian) to Holocene; 
Europe; USSR; Japan; Caribbean: USA.

Remarks: The status of Enantiodentalina 
and the correct name for the type species 
were discussed by Loeblich and Tappan (1986, 
*1928, p. 241-242); Pamdentalina was shown 
to be a synonym.

GRIGEL1S Mikhalevich, 1981 
Plate 441. figs. 1-6

Type species: Nodosaria pyrula d'Orbigny, 
1826 (*2303), p. 253 = Orthoceras monile 
Soldani. 1798 (*3018), p. 35: OD.
GrifieUs Mikhalevich. 1981 (*21101, p. 26.39.

Test elongate, delicate, ovate to fusiform 
proloculus with elongate protruding basal spine 
that may be up to twice the length of the first 
chamber, later chambers elongate ovate, 
separated by long narrow necks that are nearly 
as long as the chambers, sutures at the base 
of the succeeding chamber; wall calcareous, 
hyaline, transparent, surface smooth or cham
bers following the proloculus may be longitu

dinally costate; aperture terminal, radiate, at 
the end of the very narrow elongate neck, giv
ing a petaloid appearance in apertural view. U. 
Eocene to Holocene; Europe: North America: 
Atlantic; Pacific; Indian Ocean.

LAEVIDENTALINA Loeblich 
and Tappan. 1986 
Plate 439, figs. 22-24

Type species: Laevidentalina aphelis Loeblich 
and Tappan. 1986; OD.
iMevidenlatina Loeblich and Tappan. 1986 (*1928). 

p, 242.
Test elongate, arcuate, proloculus rounded 

to fusiform, may be apiculale, later chambers 
uniserial. sutures straight, horizontal to slightly 
oblique; wall calcareous, optically radial, 
hyaline, very finely perforate, secondary lam
ination present, surface smooth and unoma- 
mented; aperture terminal, a series of radial 
slits that are closed at the apex. Cretaceous 
to Holocene; cosmopolitan.

Remarks: Differs from Dentalina and 
Mesodenlalina in lacking longitudinal costae, 
from Prodentalina in having secondary wall 
lamination, and from Svenia in the smaller 
size, thin-walled and delicate test, conical 
rather than globular proloculus, elongate and 
inflated chambers that are circular rather than 
oval in section, oblique rather than horizon
tal sutures, and the even curvature of the test, 
rather than the slight sinuate curve in the 
early stage of Svenia.

LAGENOGLANDUL1NA A. Silvestri, 1913
Plate 438. figs. 10-16

Type species: Glandulina subovata Slache. 
1864 (*3054), p. 185 =  Glandulina annulata 
Stache, 1864 (*3054), p. 184; OD(M).
LngenoRlandulina A. Silvestri. 1923 |*2952), p. 12.

Test ovate, up to 1.2 mm in length and 0.85 
mm in diameter, circular in section, consisting 
of a few (commonly three) rectilinear cham
bers, rapidly increasing in breadth as added 
and strongly overlapping the earlier cham
bers, earlier septa resorbed at the interior of 
the test except for minor remnants at the 
contact with the following chamber; wall cal



careous, thick, radial, surface smooth or finely 
hispid with fine dense short spines; aperture 
terminal, radiate, at the end of a short cylin- 
drical neck. M. Eocene (L. Lutetian) to L. 
Miocene (Otaian): New Zealand; Italy: Panama.

Remarks: Hornibrook (1971. *1541, p. 35) 
restudied Stache's material and determined 
that Glandulina subnvata. G. annutata. and 
other species described by Stache were con- 
specific; as first reviser, he recognized G. 
annulata for the species and G. subovata was 
placed in synonymy.

LAGENOLINGULINA McCulloch. 1977 
Plate 439. tip. 13

Type species: Lagenolingulina angelensis 
McCulloch. 1977; OD.
Lagenolingulina McCulloch. 1977 (*1961), p. 20.

Test elongate, slightly compressed, ovoid 
proloculus followed by a few uniserial and 
rectilinear chambers that are widely separated 
by long slender tubular necks, chambers with 
a narrow transverse flange at the widest part 
of the chamber a short distance above the 
base and extending laterally as short spines; 
wall calcareous, thin, translucent, finely per
forate, surface smooth; aperture terminal at 
the end of the elongate tubular neck that is 
about as long as the main body of the cham
ber, rounded and bordered by a phialine lip. 
Holocene; Gulf of California.

MUCRONINA Ehrenberg, 1839
Plate 440, figs. 1-8

Type species: Nodosaria (les Mucronines) hasta 
d’Orbigny, 18261*2303), p. 256; SD(SM) Parker. 
Jones, and Brady, 1865 (*2354), p. 27.
Mucronina Ehrenberg. 1839|*1054), table opp. p. 120. 
Nodosaria (les Mucronines) d'Orbigny. 1826 1*2303), 

p. 256 (not available: ICZN Art. II tbMil. II (g); 
vernacular I.

Nodosaria I Mucronina! Parker. Jones, and Brady. 1865 
1*2354), p. 27 (nom. lransl.1.

Staffia Schubert. 1911 (*2819), p. 78; type species: 
Nodosaria tetmgona O. G. Costa, 18551*685), p. 116. 
Tfest narrow, elongate, compressed, laterally 

carinate, chambers uniserial and rectilinear, 
sutures straight and horizontal; wall calcare
ous. hyaline, perforate, optically radial, sur

face ornamented with numerous longitudinal 
striae and the lateral keels; aperture termi
nal. produced on a neck. Miocene to Holocene: 
Adriatic: Italy.

Remarks: Topotypes of Nodosaria tetrag- 
ona from the Pliocene at the Vatican are 
very close to Nodosaria hasta described by 
d’Orbigny from the Adriatic. They appear to 
be both congeneric and conspecific. Many of 
the species described by d'Orbigny were from 
shore sands, and N. hasta may also have been 
reworked from the Pliocene.

NODOMORPHINA Cushman. 1927
Plate 443. fig. 21

Type species: Nodosaria compressiuscula 
Neugeboren, 1852 (*2241), p. 59: OD.
Nodomorphina Cushman, 1927 |*739), p. 80.

Test elongate, uniserial, and rectilinear, early 
stage compressed and rectangular in section, 
later chambers more inflated and oval to 
subcircular in section, sutures distinct, straight 
and horizontal. early ones flush. later slightly 
constricted: wall calcareous, hyaline, radial, 
surface with longitudinal costae at (he test 
angles, and additional costae symmetrically 
intercalated; aperture terminal, rounded to 
ovate, slightly produced but neither radiate 
nor with a tooth. Miocene; Romania.

Remarks: Differs from Amphimorphina in 
the simple rather than radiate to cribrate 
aperture.

NODOSARIA Lamarck, 1812
Plate 438. figs. 24-27

Type species: Nautilus radicula Linne, 1758 
(*1859), p. 711; SD(SM) Lamarck, 1816(*1781), 
p. 465.
Nodosaria Lamarck. 1812 (*1779), p. 121. 
Glandulonodosaria A. Silveslri, 1900 (*2923|, p. 4: type 

species: Nodosaria ambigua Neuegeboren. 18561*2242), 
p. 7|;ODlM l.
Test elongate, multilocular,ovate proloculus 

followed by uniserial and rectilinear globular 
to ovate chambers; wall calcareous, hyaline, 
perforate, surface smooth and unornamented: 
aperture terminal, radiate ot rounded and 
bordered by radiating grooves, produced on a 
neck. L. Jurassic to Holocene; cosmopolitan.



PANDAGLANDUL1NA Loeblich 
and T appan,1955 

Plate 434. figs. 3-3
Type species: Pandaglandulina dinapolii 
Loeblich and Tappan. 1955: OD.
Pandaglandulina Loeblich and Tappan. 1433 (*1891), p. 7.

Test robust, somewhat elongate, early cham
bers uniserial but slightly arcuate, increasing 
rapidly in diameter, later chambers rectilin
ear and of nearly constant diameter so that 
the adult lest has nearly parallel sides, cham
bers strongly overlapping previous ones in 
the early part of the test, later chambers of 
microspherie generation may be less appressed 
and more nodosarine in appearance, sutures 
straight, slightly oblique in the early stage, 
later horizontal, slightly depressed; wall cal
careous. perforate, hyaline, surface smooth; 
aperture terminal, slightly produced and radi
ate. Miocene to Holocene: Europe.

PSEUDONODOSARIA Boomgaart, 1949
Plate 434. figs. f>-l2

Tvpe species: Glandulina discreta Reuss, 1850 
1*2573), p. 366; OD.
Pseudonodosaria Boomgaart. 14441*303), p. 81. 
Rectoglanduliiw Loeblich and Tappan, 1433 (*18911, 

p. 3: type species: Recloglandulina appressa Loeblich 
and Tappan. 1935; OD.
Test elongate, cylindrical, base tapering or 

broadly rounded, early chambers strongly 
overlapping and increasing rapidly in diame
ter, later ones enlarging more slowly and less 
closely appressed, final chamber may be some
what inflated, sutures straight, horizontal, flush; 
wall calcareous, surface smooth; aperture ter
minal, radiate, or may be rounded with numer
ous radiating slits. Cretaceous to Holocene; 
cosmopolitan.

PYRAMIDULINA Fomasini. 1894
Plate 441. figs, h-8

Type species: Pvramidulina eptagona Foma
sini, 1894 = Nautilus raphanus Linn£, 1758 
(*1859), p.711;OD|M ).
Pyramidulina Fomasini. 1844 (*1152). p. 224. 
Pseudoglandulinu Cushman. 1924 1*753), p. 87: type 

species: Nautiluscomatus Bntsch. 1791 (*161), |p. 1.4 1:
OD-

Nodosarietla Wedekind. 19371*3355), p. 93: type species: 
N autilus luphanus Linne. 1738; OD.
Test elongate, multilocular. uniserial and 

rectilinear, may be up to 5 mm in length, the 
globular to subcylindrical chambers increas
ing regularly in size as added, sutures hori
zontal, constricted; wall calcareous, perforate, 
surface with distinct longitudinal costae; 
aperture terminal, at the end of a short neck. 
Cretaceous to Holocene; cosmopolitan.

Remarks: Pyramidulina includes species 
previously placed in Nodosaria but with prom
inent longitudinal ribs rather than a smooth 
surface. The genus was credited to Costa by 
Fomasini, who cited an unpublished manu
script, but as both the illustration and discus
sion were by Fomasini. the genus must be 
credited to him. Pseudoglandulina was de
scribed by Cushman (1929, *753), with Batsch's 
species as type. Parker, Jones, and Brady (1865, 
*2353, p. 226) had restricted Nautilus comatus 
to the elongate specimen illustrated by Batsch 
(1791. *161, figs. 2a. b.): that in fig. 2a there
fore is herein designated as lectotype of Nau
tilus comatus. Parker et al. (1865) stated that 
the shorter form also included by Batsch is in 
fact Glandulina glans d’Orbigny. Selli (1947, 
*2862, p. 83, pi. 3. figs. 3, 6) showed that 
Glandulina glans is a true Glandulina. with 
internal tube and biserial early stage, hence 
neither congeneric nor conspecific with N. 
comatus. as restricted.

SVENIA Brotzen. 1937
Plate 439. fig. 14

Type species: Nodosaria laevigata Nilsson, 
18261*2259), p. 342; OD.
Svenia Brotzen. 19371*426), p. 6b.

Test large, elongate, uniserial, with cham
bers in an arcuate to slightly sinuate series, 
the curvature of the earliest chambers reversed 
in the later chambers, chambers increasing 
gradually in size as added, sutures horizontal: 
wall calcareous, thick, perforate, surface 
smooth and unomamemed; aperture termi
nal, radiate, eccentric. U. Cretaceous to 
Holocene; cosmopolitan.

Remarks: A neotype for the type species 
was selected by Brotzen 11937). Svenia differs



from Dentaliiia in the smooth rather than 
costae surface.

Subfamily LINGULININAE Loeblich 
and T appan.1961

Lingulininae Loeblich and Tappan. I%l 1*1902), p. 298. 
Rimulininae R. W. Jones. 1984 (*1615), p. %.

Test free, compressed, circular, ovate or 
flattened in section, rectilinear, or may have 
slightly curved axis in early stage; aperture 
an elongate terminal slit. L. Cretaceous to 
Holocene.

DAUCINOIDES de Klasz and R6rat, 1962
Plan: 442. figs. 11-15

Type species: Daucinoides circumtegens de 
Klasz and R£rat, 1962: OD.
Daucinoides de Klasz and Rcral. l% 21*1703), p. 181.

Test elongate ovate in outline, tapering at 
the base, chambers uniserial, each completely 
overlapping the earlier chambers as in Invo- 
lutaria; wail calcareous, finely perforate, sur
face smooth or striate at the base: aperture 
terminal, a straight, curved, or zigzag slit. L. 
Miocene; Gabon; Cameroon; Nigeria.

GONATOSPHAERA Guppy, 1894
Plate 442. figs. 6-8

Type species: Gonatosphaera prolata Guppv, 
1894: OD.
Gonatosphaera Guppy. 1894 |*1342), p. 651.

Test uniserial, short and stout, circular in 
section, with strongly overlapping chambers, 
sutures straight and horizontal, may be slightly 
depressed; wall calcareous, finely perforate, 
radial in structure, surface smooth or may 
have a low longitudinal keel in the same plane 
as the aperture; aperture terminal, an elon
gate narrow straight or slightly curved slit, 
bordered by distincdv projecting lips that 
extend laterally into the marginal keel. U. 
Oligocene to Miocene; Caribbean: Trinidad; 
Dominican Republic; Germany.

LINGULINA d'Orbigny, 1826
Plate 442. figs. 1-3

Type species: Lingulina carinata d'Orbigny. 
1826; SD Cushman, 1913 (*7041, p. 61.
Ungulina d'Orbigny, 182b (*2303), p. 256.

Test elongate, robust, lenticular in section, 
chambers uniserial and rectilinear, strongly 
overlapping earlier chambers so that the final 
one may occupy almost one-third of the test 
length, sutures horizontal, gently curved, 
depressed: wall calcareous, finely perforate, 
radial, lamellar, surface smooth; aperture an 
elongate terminal slit in the plane of compres
sion. L  Cretaceous to Holocene; cosmopolitan.

NEOLINGIILINA McCulloch. 1977
Plate 442. figs. 9 and 10

Tvpe species: Neolingulina viejoensis McCul
loch. 1977; OD.
Neolingulina McCulloch. 1977 (*1961), p. 22.

Test small, elongate, two or three rounded 
to ovoid chambers of nearly equal diameter, 
ovate in section, sutures straight, horizontal, 
slightly constricted; wall calcareous, hyaline, 
transparent, surface smooth; aperture oval, 
terminal, surrounded by a low rim. Holocene, 
40 m to 60 m; off Peru: Korea.

PSEUDOLINGULINA McCulloch. 1977
Plate 439, figs. I and 2

Type species: Pseudolingulina advena McCul
loch. 1977: OD.
Pseudolingulina McCulloch, 1977 (*1961), p. 24.

Test elongate, flattened, oval in section, 
uniserial and rectilinear, globular proloculus 
followed by a few gradually widening, broad, 
low. and slightly equitant chambers, sutures 
arched centrally, flush with the surface: wall 
calcareous, thin, transparent, finely perforate, 
surface smooth: aperture terminal, a some
what elongate opening surrounded by radiate 
grooves. Holocene: W. Pacific: off Bikini Island.

RIMULINA d'Orbigny, 1826
Plate 442. figs. 4 and 5

Type species: Rimulina glabra d'Orbigny, 1826: 
OD(M).
Rimulina d'Orbigny. 1826 (*2303), p, 257.

Test elongate ovate, a.single chamber with 
subacute margin: wall calcareous, perforate, 
surface smooth; elongate slitlike aperture 
extending from the apex for about half the 
length of one edge, bordered by a low narrow 
lip. Holocene: Adriatic.



TOLLMANNIA Sellier de Civrieux 
and Dessauvagie. 1965 

Plate 442. figs. 16-24
Type species: Linguiina costala subsp. tricar- 
</>ara Tollmann, 1954 (*3206), p. 611 = Linguiina 
costaia d'Orbigny, 1846 (*2309), p. 62; OD.
Tollmannia Sellier de Civrieux and Dessauvagie. 1965 

(*2867), p. 92, 145.
Test large, up to 4.5 mm in length, stout 

and robust, circular to ovate in section, cham
bers increase rapidly in breadth as added and 
strongly overlap previous chambers, final cham
ber comprising one-third to one-half the length 
of the test, sutures horizontal, straight to slightly 
curved, moderately depressed: wall calcare
ous. perforate, radial, surface with fine to 
coarse longitudinal ribs that may completely 
cross the chambers or die out distally; aperture 
terminal, slitlike, or rarely triradiate, bordered 
by an elevated lip. OligoceneV. Miocene to L. 
Pliocene; Austria: Italy. Hungary: Venezuela; 
Taiwan.

Remarks: Although the genus was described 
as having a triradiate rather than slitlike 
aperture, the six specimens with triangular 
aperture found by Tollmann in describing the 
subspecies are very similar to the co-occurring 
typical form with slitlike aperture of which 
Tollmann had 463 specimens. The "subspecies 
tricarinata~ appears to represent a few aberrant 
specimens and is here regarded as a synonym 
of Linguiina costala = Tollmannia costata. 
The genus includes the Linguiina-like species 
characteristic of the Miocene and L. Pliocene 
that have prominent longitudinal costae and 
commonly are nearly circular in section.

TORULUMBONINA Patterson, 1987 
Plate 834, figs. 4-H

Type species: Frondicularia bikiniensis McCul
loch, 1977(*196I|, p. 6 : OD.
Tonilumhonina Patterson. 1987 (*2370), p. 145.

Test elongate, ovate in section, uniserial 
and rectilinear, chambers increasing in height 
as added from the globular proloculus, sutures 
arched across the broad faces of the test, 
margins rounded; wall calcareous, hyaline, 
finely perforate, surface smooth; aperture ter
minal. rounded, surrounded by a ring of low

rounded knobs. Pleistocene to Holocene, trop
ical N. Pacific, western S. Atlantic.

Subfamily FROND1CULARIINAE 
Reuss. 1860

Frondiculariinae Galloway. 1933 (*1205|, p. 235 Inum. 
corr.l.

Frondicularidea Reuss. 1862 1*25861, p. 307. 335 inom. 
trans. ex family Frondieularidae).
Test flattened, bladelike to palmate, cham

bers uniserial, rectilinear, and chevron-shaped; 
aperture rounded to radiate. L. Jurassic to 
Holocene.

ANNULOFRONDICULARJA Keijzer, 1945
Plate 437, figs. 18-21

Type species: Frondicularia annularis d'Or
bigny. 1846 (*2309), p. 59; OD.
Frondicularia tAnnulofmndicularia) Keijzer, 1945 (*1668|. 

p. 1%.
Annuktfmndicularia Loeblich and Tappun. 19641*1910). 

p. C5I8 |nom. tninsl.l.
Test large, up to 5.0 mm in length, flat

tened. palmate to subtriangular in outline, 
globular proloculus followed by a few low 
and completely encircling early chambers, 
later chambers very broad, low, and equitant, 
not completely surrounding the base but 
strongly overlapping at the margins, sutures 
slightly thickened, strongly arched at the mid
line of the test; wall calcareous, perforate, 
surface smooth to longitudinally striate; 
aperture terminal on a slight neck. Miocene; 
Austria: Cuba.

FRONDICULARIA Defranee. 1826
Plate 440. figs. 21-23

Type species: Renidina complanata Defiance, 
in de Blainville, 1824 (*246), p. 178; SD Cush
man, 1913 (*704), p. 81.
Frondicularia Defrancc. in d'Orbigny. 18261*2303), p. 256. 
Pleiona Franzenau, 18881*1176), p. 146.203 (non Pteiona 

Detrollc. 1864. nee Paetel. 1875); type species: Pleiona 
princeps Franzenau. 1888: ODlMl.
Test flattened, palmate to lanceolate, cham

bers broad, low. equitant. sutures highly arched 
to angled at the midline of the test: wall cal
careous. perforate, thickened in the region of 
the aperture, surface smooth, aperture termi
nal. radiate, may be slightly produced. M. 
Jurassic to Holocene: cosmopolitan.



Remarks: Upper Paleozoic to Lower Jurassic 
species previously included here are referrable 
to genera of the Geinitzinidae and Ichthyolari- 
idae. Pleiona Franzenau is based on a two- 
chambered juvenile Frondicularia,

PSEUDOTRIBRACHIA Colom, 1982
Plate 438. figs. 7-9

Type species: Pseudotribrachia alhiensis 
Colom, 1982; OD(M).
Pseudotribrachia Colom, 1982 1*652), p. 452 lalso err. 

eit. as Pseudotribraquia, p. 4421.
Test elongate, up to 2.0 mm in length, sub- 

triangular in section, one side strongly convex 
with a median ridge and opposite side strongly 
concave, resembling Tribrachia with one ray 
much reduced, chambers numerous, equitant. 
sutures flush, strongly arched centrally in an 
inverted V; wall calcareous, surface smooth; 
aperture terminal, a small central rounded 
opening, produced on a neck. L. Cretaceous 
(Albian): Spain: Balearic Isles.

TRIBRACHIA Schubert. 1912
Plate 440, figs. 15 and lf>

Type species: Tribrachia inelegans Loeblich 
and Tappan, 1950; SD Loeblich and Tappan, 
1950 (*1882), p. 15.
Tribrachia Schubert. 19121*2820), p. 183.

Test elongate, tapering, triangular to trifo
liate in section, sides flat to strongly concave, 
chambers broad and low. equitant, arched in 
the center of the three faces of the test and 
curving steeply downward at the angles; wall 
calcareous, perforate, surface smooth; aperture 
terminal, rounded to radiate, may be slightly 
produced on a neck. M. Jurassic (Callovian) 
to U. Cretaceous (Senonian); USA: Wyoming, 
France; Poland.

TRISTIX Macfadyen. 1941
Plate 440. Figs. 9-14

Type species: Rhabdogonium liasinum Ber- 
thelin, 18791*220), p. 35; OD.
Tristix Macfadyen, 1941 |*I966), p. 54.
Quadratina ten Dam, 1946 1*885), p. 65; type species: 

Quadmtina depressuta ten Dam. 1946; OD.
Test elongate, uniserial, and rectilinear, tri

angular in section, or rarely quadrangular.

sutures distinct, depressed, arched centrally 
on the flattened test faces, curved toward the 
base at the test angles; wall calcareous, hya
line. perforate, radial, surface smooth: aperture 
terminal, radiate and slightly produced. L. 
Jurassic (Liasl to Eocene; Europe; North 
America.

Remarks: As an entosolenian tube was 
known to occur in Tricarinella. then consid
ered a synonym of Tristix, this genus was 
placed in the Glandulininae (Loeblich and 
Tappan. 1964, *1910, p. C539). However, a 
detailed study of the type species of Tristix 
(Norling, 1972, *2263, p. 90) showed it to have 
a nodosarian radiate aperture and to lack an 
internal tube.

Subfamily PLECTOFRONDICULARIINAE 
Cushman. 1927

Plectofrondiculariinae Chapman and Parr. 19.36 (*542|.
p. 143, nom. eorr. pro subfamily Plectofrondiculnrinoc. 

Pleclofrondicularinae Cushman. 1927 (*742), p. 62. 
Dyofrondiculariinae Saidova, 1981 (*2696), p. 36. 
Lankasterinae Saidova. 19811*2696), p. .37 inom. imperf.l. 
Lankestcrininae Loeblich and Tappan. 19841*1918), p. .3.3 

inom. correct.).
Test biserial and laterally compressed, at 

least in the early part, later may be uniserial 
and rounded in section. U. Triassic to Holocene.

AMPHIMORPHINA Neugeboren. 1850
Plate 44.3. figs. 7-14

Type species: Amphimorphina haueriana 
Neugeboren, 1850; OD(M).
Amphimorphina Neugeboren. 18501*2240), p. 125. 
Amphimnrphinella Keyzer. 195.3 (*16781, p. 274; type 

species: Amphimorphinella hulonensis Keyzer, 1953; 
OD.
Test elongate, may be compressed in the 

early stage, microspheric test with six to ten 
biserially arranged chambers in the early stage, 
later uniserial, megalospheric test uniserial 
throughout, sutures may be slightly arched in 
the flattened early stage, straight and hori
zontal in the later stage with more inflated 
chambers: wall calcareous, perforate, surface 
smooth in the early part, later chambers may 
have longitudinal costae; aperture radiate in 
the early stage, later cribrate with three to 
eight openings and may have a small aper-



tural chumberlei. M. Eocene to Holocene: 
cosmopolitan.

BEHILLIA Human. 1979
Plate 4-43. fig. 2b

Tvpe species: Paralingulina frailensis McCul
loch. I977(*1961), p. 23; OD.
Bt'lulhd Human. 1479 (*1371), p, 1432 mom. suhst. pro 

Purulingulina McCulloch. I977|,
Paralingulina McCulloch. 19771*1961), p. 23 Inon Para- 

liiigitlinti Gerke, 19691: type species: obj.: OD. 
Pamlingulinclla McCulloch, 19HI 1*1962), p. 6 mom. 

subst. pro Paralingulina McCulloch. 1977): obj.
Test small, elongate, flattened, periphery 

rounded, globular proloculus followed by three 
biserially arranged inflated chambers, later 
chambers uniserial and rectilinear to slightly 
arcuate, with chambers about twice as broad 
as high, increasing very slowly in size, cham
bers arched centrally, recurved at the mar
gins. sutures gently arched, depressed; wall 
calcareous, hyaline, finely perforate, surface 
smooth: aperture terminal, a short slit. Holo
cene: E. Pacific: off Mexico.

Remarks: Apparently the holotype of the 
type species is the only known specimen of 
the genus and may be an aberrant example of 
some other species.

BERTHELINELLA Loeblich 
and Tappan.1957 
Plate 443. figs. 18-20

Tvpe species: Frondicuiaria paradoxa Ber- 
thelin. 1879 (*220), p. 33; OD.
Berihelinella Loeblich and Tappan. 19571*1897|, p. 225.

Test elongate, ovate to palmate in outline, 
flattened, sides flat, periphery truncate, ovate 
proloculus followed by two to four pairs of 
biserially arranged chambers with strongly 
oblique sutures, later chambers uniserial, rec
tilinear. low. broad, and chevron shaped, periph
ery with a thickened carina at each of the 
four angles; wall calcareous, finely perforate, 
surface smooth; aperture a terminal slit. U. 
Triassic (Rhaetian) to L. Jurassic: France; 
Austria; USA: Alaska.

DYOFRONDICULARIA Asano. 1936 
Plate 440. figs. 19 and 20

Type species: Dyofrondicularia nipponica 
Asano. 1936: OD.

Dyofrondicularia Asano. 1936 (*79|, p. 330.
Test elongate, flattened, ovate proloculus 

with apiculate base followed by broad and 
low, equitant uniserial chambers, later cham
bers added alternately at the two sides, reaching 
only to the test apex so that chamber arrange
ment is biserial, sutures distinct, flush: wall 
calcareous, perforate, surface smooth; aperture 
terminal, radiate. Pliocene; Japan.

LANKESTERINA Loeblich 
and Tappan,1961 

Plait 443. figs. 22 and 23
Tvpe species: Bolivina frondea Cushman, 1922 
(*720), p. 126: OD.
Lankesierina Loeblich and Tappan. 19611*19041, p. 219;

OD.
Test small, palmate to rhomboid in out

line. strongly compressed, with flattened sides 
and sharply truncate periphery, chambers low 
and broad, increasing rapidly in breadth as 
added, biserial throughout, sutures strongly 
oblique, gently curved, slightly depressed: wall 
calcareous, radial, finely perforate, surface 
smooth; aperture terminal, radiate. U. Eocene 
to Oligocene; USA.

NUTTALLUS Saidova, 1981
Plate 443. figs. 27-29

Type species: Plectofrondicularia nultalli Cush
man and Stainforth, 1945 (*848), p. 38: OD.
Nuilallus Saidova. I9H1 (*2696), p. 38.

Test large, up to 1.75 mm in length, very 
narrow, elongate, much compressed biserial 
early stage with lateral keels, later uniserial 
chambers with a rib at the midline of one 
face, finally becoming a third angle, so that 
the adult lest has a triangular section; wall 
calcareous, perforate, radial, surface smooth 
or with a few low costae in the early part; 
aperture terminal, rounded. U. Eocene?, L. 
Miocene (Burdigalian: Globigerinatella insueta 
zone); Trinidad.

Remarks: The genus was defined by Saidova 
only as having a test with triangular section; 
the original description of the type species 
stated it to be from the Oligocene. However, 
the types are from the type locality of the 
Cipero Formation and of early Miocene age.



PARAFRONDICULAR1A Asano. 1938
Plate 44.1, figs. 24 and 21

Type species: Parafmndicularia japonica 
Asano, 1938: OD.
PamfmnJinilaria Asano, 19181*82|, p. 187. 189.

Test elongate, lanceolate, flattened but ovate 
in section, early chambers biserial, later uni
serial. rectilinear, chevron shaped, sutures 
slightly depressed; wall calcareous, finely per
forate, surface with numerous fine longitudi
nal costae; aperture terminal, radiate. L. 
Eocene to Holocene; New Zealand; Australia; 
Japan: Indonesia; USA; California, South 
Carolina: Mexico.

PLECTOFRONDICULAR1A Liebus. 1902
Piute 441. figs, 1-6

Type species: Plectofrondicuiaria concava 
Liebus, 1902; SD Cushman. 19281*747), p. 238.
Plectofrondicuiaria Liebus, 19021*18431, p. 76.

Test elongate, lanceolate, compressed, with 
peripheral keel, or truncate margins with addi
tional keels at each angle, chambers in early 
stage biserially arranged, later uniserial, rec
tilinear, slightly arched centrally to chevron 
shaped, sutures thickened, flush: wall calcar
eous. radial, surface smooth or with a single 
low median longitudinal rib in the early stage; 
aperture terminal, radial, or with denticulate 
elevated rim. the denticles tending to meet 
centrally to produce a multiple aperture. 
Oligocene to Pliocene: Germany: USA: Flor
ida. California. W ashington; Venezuela; 
Ecuador; Indonesia.

PROXIFRONS Vella. 1963
Plate 444. figs. 7-9

Type species: Frondicularia advena Cushman, 
1923(*723), p. 141; OD.
Proxifmns Vella. 1961 (*3288), p. 5.
Pleclofmndiculana tProxitronst Homibrook. 1971 (*1541), 

p. 45 (nom. transl.).
Test strongly compressed, broadly palmate 

in outline, globular proloculus commonly with 
a median longitudinal rib. followed by small 
biserially arranged chambers, later with uni
serial chevron-shaped chambers increasing 
rapidly in breadth and strongly overlapping 
earlier chambers at the margins; wall calcare

ous, finely perforate, radial, surface smooth; 
aperture terminal, rounded, or obscurely ra
diate. Eocene to Holocene: Pacific; New 
Zealand; Japan; Spain; Italy: Poland; USA; 
California. Oregon: Mexico: Trinidad.

SIEBERINA Fuchs. 1970
Plate 443. figs. 15-17

Tvpe species: Sieberina virgata Fuchs, 1970: 
OD.
Sieberina Fuchs. 19701*1191), p. 106.

Test small, about 0.4 mm in length, elon
gate. palmate, flattened, microspheric test 
with few early chambers in a planispiral coil, 
later biserial, megalospheric test with one to 
two pairs of biserial chambers followed by 
one or two uniserial, rectilinear, broad, low- 
arched, and equitant chambers: wall calcare
ous, radially fibrous, nonlamellar, imperforate, 
surface with narrow parallel, longitudinal ribs; 
aperture terminal, rounded. L. Jurassic (L. 
Lias); Austria.

YNEZIELLA Akpati. 1966
Plate 444. rigs. 10-11

Tvpe species: Yneziella salsipuedensis Akpati, 
1966: OD.
Yneziella Akpati. 19661*191, p. 117.

Test small, about 0.4 mm in length, elon
gate. short biserial early stage of three to five 
pairs of subglobular to inflated chambers, 
followed by up to four uniserial and rectilin
ear chambers, slightly flattened, ovate in sec
tion, with broadly rounded periphery; wall 
calcareous, optically radial, finely perforate, 
surface smooth to finely striate or spinose; 
aperture terminal, a slightly arched slit. M. 
Paleocene; California.

Family VAGINULINIDAE Reuss. 1860
VaginuJinidae Reuss. I860(*2581), p. 151. 
Vaginulinideae G Umbel. 1870 (*1337), p. 51. 
Lenticuliniilae Chapman. Parr, and Collins. 19141*543), 

p. 554.
Robulinidac Wedekind. 1917 (*3355), p. 104. 
Marginulinellidae Wedekind. 1917 (*3355), p. 94. 
Marginulinidae Wedekind. 1917 (*3355), p. 99.

Test enrolled throughout or with early stage 
partially enrolled or arcuate and later stage 
uncoiled and rectilinear, ovate in section to



flattened and palmate: aperture terminal, radi
ate or cribrate. U. Triassic to Holocene.

Subfamily LENT1CULIN1NAE Chapman, 
Parr, and Collins, 1934

Lenticulininae Chapman, Parr, and Collins. 19.14 l*S43l,
p. .“>>4.

Durbyeltininae Saidova. 1981 |*2696), p. .17.
Test lenticular to flattened, ovate to pal

mate: distinctly coiled, at least in the early 
stage, later may be uncoiled: aperture at the 
peripheral angle in enrolled forms, terminal 
in the uncoiled part, radiate, slitlike or multi
ple. (J. Triassic to Holocene.

CRIBROLENTICULINA Haman. 1978 
Plate 445, figs. 1-6

Type species: Cribrolenticulina akersi Haman, 
1978: OD.
Cribrolenticulina Haman. 1978(*1370), p. 90.

Test planispirally enrolled, lenticular and 
biumbonate in the early stage, later cham
bers increasing in breadth. flaring, and tending 
to uncoil, so that the final chamber fails to 
reach the previous coil, sutures radial, slightly 
curved, flush: wall calcareous, perforate, hya
line, surface smooth bul with a row of tuber
cles along the sutures that become progressively 
more prominent in the early coil as second
ary lamellae are added at each instar, those 
on the later septa being very low and poorly 
defined; aperture at the dorsal angle, cribrate, 
produced on a short neck. Pliocene: USA: 
Texas; Mexico: Vera Cruz.

Remarks: The cribrate aperture was re
ported to occur only on the final chamber, 
earlier apertures being only simple rounded 
openings but no sectioned or broken speci
mens were illustrated to demonstrate this.

CRIBROROBUL1NA Thalmann. 1947
Plale 445, figs. 7-10

Tvpe species: Robulina serpens Seguenza, 1880 
(•2839), p. 143; OD.
Cribroixibulina Thalmann. 1947 1*3167), p. 372 (vali

dated by designation of type species l.
Cribrorobulina Selli. 1941 (*2860), p. 90 (name not avail

able. ICZN Art. 13 lb); type species not designated). 
Test lenticular, planispirally enrolled, periph

ery subacute, sutures gently curved near the

umbo, then sharply angled about midway to 
the periphery and becoming strongly oblique; 
wall calcareous, thick, hyaline radial, perfo
rate, surface smooth; aperture at the upper 
margin of the terminal face, slightly below 
the dorsal angle, consisting of numerous small 
rounded openings. Miocene to Holocene: 
Europe.

CRISTELLARIOPSIS Rzehak, 1895
Plate 445, figs. 11-15

Tvpe species: Cristellariopsispunctata Rzehak, 
1895; OD(M).
Cristellariopsis Rzehak. 18951*26821. p. 227.

Test up to 1.0 mm in length, ovate in out
line. somewhat compressed, planispiral par
tial coil of few chambers with nearly radial 
sutures in the early stage and a carinate periph
ery, then with a short uncoiled portion and 
slightly arched sutures: wall calcareous, thick, 
hyaline radial, coarsely perforate; aperture 
rounded, terminal, at the end of a short neck.
L. Tertiary: Austria.

DAINITELLA Putrya. 1972
Plate 447. figs. 5-8

Type species: Dainitella explanata Putrya, 
1972: OD.
D uinitella  Putrya. 1972 (*2496), p. 157.
Dainitella Putrya, 1970(*2495), p. 31. fig. 1(81 iname not 

available. ICZN Art. 13 (a)lil. no description!.
Test elongate, up to 1.75 mm in length, 

lenticular, planispiral and with subacute periph
ery in the early stage, later uncoiling and 
flattened to triangular in section, chambers 
increasing rapidly in breadth in the early stage, 
but of nearly constant breadth in the uncoiled 
stage, sutures gently curved, depressed; wall 
calcareous, hyaline, single layered: aperture 
radiate at the dorsal angle. U. Jurassic 
(Oxfordian to Volgian): USSR: W. Siberia.

DIMORPHINA d’Orbigny, 1826 
Piute 444. figs. 14-17

Type species: Dimorphina tuberosa d'Orbigny, 
1826; OD(M).
Dimorphina d'Orbigny. 18261*2303), p. 264. 
Ulandulodimorphina A. Silvestri. 1901 (*2924), p. 17: 

type species: ohj.; SD Loeblicb and Tappan. 1964 
1*1910), p. C5I6.



Test elongate, early chambers ptanispiral. 
close coiled and involute, few per whorl, 
separated by radial and slightly depressed 
sutures, later chambers uncoiling and recti
linear, becoming more elongate and slightly 
inflated and sutures horizontal and slighdy 
constricted: wall calcareous, hyaline, perfo
rate. surface smooth; aperture terminal, radi
ate, produced on a neck. Miocene to Holocene: 
Italy.

LENTICULINA Lamarck, 1804
Plate 446. figs. 1-12

Type species: Lenticulites rotulatus Lamarck. 
1804: SD Children. 1823 (*586), p. 153.
L enticulina  Lamarck. 1804 (*1776), p. 186.
Ixuiticuliies Lamarck, I804(*I776|, p. 187: type species: 

obj.: SD Children. 18231*586), p. 156.
Phonemtts dc Momfort. 18081*21761. p. 11: type species: 

N autilus varies Fichlel and Moll. 1798 (*1124), p. 33: 
ODlMI.

P hantm um  de Monitor!. 1808 (*2176), p. 34. type species: 
N autilus calcar Linne. 17581*1859), p, 709; ODlMl. 

A n te n o r  de Montfort, 1808 (*21761, p. 70: type species: 
A n ren o r diaphanetis de Montfort. 1808. ODtM). 

Oreas de Montfort. 1808 (*2176), p. 94 (non Oreas Hueb- 
ner. 1807); type species: Oreas subtila tus de Montfort. 
1808 = N autilu s acutauricularis Ftchtel and Moll. 1798 
1*1124), p. 102: ODlMl.

R obu lus  de Montfort. 1808 (*2176), p. 214: type species: 
R obu lus cuhru tus  de Montfort. 1808: ODtMt. 

Patrocles de Montfort. 18081*2176), p. 218: type species: 
P atrocles tfuerelans de Montfort. 1808 — N autilus vor
tex  Fichtel and Moll. 1798 (*1124). p. .V): ODlMl. 

C lisiphom es de Montfort. 1808 (*2176), p. 227: type 
species: CUsiphonles calcar d c  Montfort. 1808.ODlMl. 

H erion  de Montfort, 1808 (*2176), p. 231: type species: 
H erion rostralus de Montfort. 1808; ODlMl. 

Rhinocurus de Montfort. 1808 (*2176), p. 234: type species: 
R hinocurus araneosus t i t  Montfort. 1808; ODlMl. 

Lam pas de Montfort. 1808 (*2176), p. 242 inon Lam pas  
Meuschen, 1787); type species: Lam pas ir iih em u s  de 
Montfort. 1808: ODlMl.

Robitlina d’Orbigny. 1826 (*2303), p. 287 (err. emend.
pro R obuhtsi: type species: obj.

Soldania  d'Orbigny. 1826 (*2303), p. 281: type species: 
Soldania  carinata  d’Orbigny. 1826; SD Lueblich and 
Tappan. 1964 (*1910|, p. C520.

Cristellaria (R obulina) Stache. 1864 (*3654), p. 244 (nom. 
Iran si. I.

Cochlea  Zalessky, 1926(*3423),p.93(non Cochlea  Costa. 
1778. nec Martyn. 1784. nec Hitchcock, 18881: type 
species: C ochlea  sapracolli Zalessky. 1926: SD Loeb- 
lieh and Tappan. 19641*1910), p. C5I4.

D arhyella Howe and Wallace, 1932 1*1569), p. 23: tvpe

species: D arbyellu danvillensi.s Howe and Wallace, 
1932: OD.

P erisph inctina  Wedekind. 1937 (*3355), p. 105; type 
species: R obulina  depauperuta  Reuss. 1851 (*25741, 
p. 7(); ODlMl.

Perisphinctina  Wick. 19391*3370), p. 4821non A 'risphinc- 
tina Wedekind. 1937: name not available. ICZN Art. 13 
(hi, no type species citedl.

P erisphinctina  Thalmann. 19421 *3165), p. 5131 non Peri
sph inctina  Wedekind. 19371; type species: Cristellaria 
iR ob ttlinu l articula te  Reuss. 1863 ( *2588). p. 5 3 (non 
Cristellaria articulata  Terquem. 18621: OD. 

Lenticu lina  I R obulus) Barlenstein. 1948 (*145), p. 42.52. 
56, 58 inom. transl.i.

O arbyellina Harris and Sutherland, 19.54 (*1426), p. 207; 
type species1 D arhyellina hem psteadensis Harris and 
Sutherland. 1954: OD,

R obidzhonia  Melnikova and Suleymanov, in Suleymonov. 
1969 |*3098), p. 43; type species: R obidzhonia  prim e  
Melnikova and Suleymanov. 19691 non Cristellariaprima 
d’Orbigny, 18501 = Lenticulina  su/eytnanovi Lochlleh 
and Tappan. nom. nov.: OD.
Test enrolled.generally planispiral but rare 

aberrant specimens may be asymmetrical or 
even trochoid, lenticular, biumbonate, and 
commonly with umbonal boss, periphery 
angled to carinate, relatively broad and low 
chambers increase slowly in size as added or 
final one or two may tend to flare or uncoil, 
sutures straight to curved, radial to oblique, 
may be limbate. flush, or elevated and nodose; 
wall calcareous, hyaline, perforate radial, sec
ondarily lamellar, surface smooth other than 
the sutural nodes or elevations and periph
eral keel; aperture radiate or slillike at the 
peripheral angle, may be slightly produced. 
Triassic to Holocene; cosmopolitan.

Remarks: The Eocene Robidzhonia Mel
nikova and Suleymanov. 1969 was described 
as similar to Lenticulina but with sacklike 
protrusions on the periphery. Although illus
trated only by sketches of the exterior, the 
peripheral structure appears in side view to 
be a simple keel that commences near the 
proximal margin of each chamber and extends 
back over the previous portion of the keel: no 
modifications other than the peripheral keel 
are shown in the edge view. As transfer to 
Lenticulina makes the type species of Robid
zhonia a junior subjective synonym of Cris
tellaria prima d'Orbigny, 1850, R. prima 
Melnikova and Suleymanov. 1969 is here 
renamed Lenticulina suleymanovi nom. nov.



LENTICULINELLA Samyschkina, 1983
Plate 44*. figs. 16-19

Type species: Letuicuiina schutskajae Sa
myschkina and Saidova, in Samyschkina, 1975 
(*2727), p. 64; OD.
Lenticulmella Samyschkina. 1983 1*27281, p. 116.

Test planispiral, semi-involute, up to four
teen chambers per whorl, in one to one and a 
half whorls, later chambers increasing in 
breadth so that test flares and tends to uncoil, 
periphery subacute to carinate, prominent 
umbonal boss of shell material; wall calcare
ous, transparent, radial in structure, surface 
smooth: aperture radiate, at the dorsal angle. 
Jurassic to U. Cretaceous (Cenomanian); 
Romania, Germany: USSR: Dagestan. N. 
Caucasus.

MARGINULINOPSIS A. Silvestri. 1904
Plate 446. figs. 2(1 and 21

Type species: Crisiellaria bradyi Gofcs. 1894 
(*1257), p. 64 (syn.: Marginulina costata 
(Batschl of Brady. 1884. *344; Marginulinopsis 
densicostata Thalmann. 1937. *3157, p. 348. 
nom. superfl.l; SD Thalmann, 1937 (*3157), 
p. 348.
Margmultnopsu A. Silvesiri, 1904|*2933|, p. 253. 
Lenliculina (Marginulinopsis! Bartenstein. 1948 1*1451.

p. 41. 42.45-47. 52. 56. 58 (nom. [ransl.l.
Test elongate, early portion close coiled 

and planispiral, sutures radial and periphery 
rounded to carinate, later uncoiling, with cham
bers circular in section and sutures straight, 
horizontal and slightly depressed; wall cal
careous, hyaline, perforate radial, surface with 
numerous longitudinal costae that may be 
slightly oblique on the sides but are straight 
and vertical on the ventral periphery, those of 
the coil may be broken into nodes at the 
sutures; aperture terminal, radiate, at the dor
sal angle. Jurassic to Holocene; cosmopolitan.

Remarks: The specimen figured by Brady 
(1884. *344, pi. 65. fig. 11) was cited by Goes 
(1894) in renaming the species and by Thal
mann (1937) who also renamed the same spe
cies. The lectotype for Cristellaria bradyi Goes. 
1894, is the specimen of Brady cited above 
(BMNH ZF1808), here refigured. It is also the 
holotype of M arginul in ops is densicostata 
Thalmann, 1937. Although Thalmann stated 
that Silvestri (1911, *2947, p. 179 footnote)

had designated the species figured by Brady 
as the "generotype." Silvestri did not do so. 
hence Thalmann was the first to indicate a 
type species for this genus.

MESOLENT1CULINA McCulloch. 1977
Plate 446. figs. 13-15

Tvpe species: Mesolenticulina partidiana 
McCulloch. 1977; OD.
M eso lem icu tina  McCulloch. 1977 (*19611, p. 7.

Test enrolled, planispiral, partially evolute, 
slightly more so on one side, biumbilicate 
and lacking an umbilical central boss, periph
ery rounded to subacute, peripheral outline 
slightly lobulate, sutures strongly arched, 
weakly depressed: wall calcareous, hyaline, 
transparent, perforate radial, surface smooth: 
aperture radiate at the dorsal angle but directed 
slightly downward from the periphery. Holo
cene: off Mexico.

NEOLENT1CULINA McCulloch, 1977
Plate 447. figs. 9-16

Type species: Neolenticulina ehathamensis 
McCulloch. 1977; OD.
N eo ten licu lina  McCulloch. 1977 (*19611, p. 8.

Test rounded to ovate in outline, com
pressed. planispirally enrolled, each cham
ber approximately semicircular in side view, 
few rapidly enlarging chambers per whorl, 
ranging from three in the earliest whorl to 
five in the final one, inflated laterally so that 
test appears lobulate in edge view, slightly 
evolute. biumbilicate. sutures nearly straight, 
depressed, periphery carinate, final chamber 
uncoiled, with keel present both before and 
behind the terminal aperture; wall calcare
ous, hyaline, transparent, perforate radial, sur
face smooth; aperture multiple, of five or 
more rounded openings at the dorsal angle, 
each produced on a short tubular neck, open
ings of previous chambers marked by a clear 
triangular area at the periphery just preced
ing the new chamber. Pliocene to Holocene: 
cosmopolitan.

PERCULTAZONARIA Loeblich 
and T appan.1986

Plate 448, figs. 1-3
Tvpe species: Cristellaria subaculeata Cush
man. 1923 (*723), p. 123; OD.



Percultazi m ariaLoeblichandTappan. I986|*1928),p.24.1. 
G ladiaria Wedekind. 19.17 (*3355 f, p. 105 (non Gladiaria  

Wick. 1919: name not available. ICZN Art. 1.1 (a), no 
description I.

Gladiaria Thalmann. 19411*3162), p. 652 (non Gladiaria  
Wick. 1919 c type species: Crirtellaria decoru ta  Reuss. 
1855 (*2577), p. 269; OD.
Test elongate, somewhat flattened, early 

stage dose coiled, later uncoiling and recti
linear, chambers broad and low, sutures oblique 
and curved, periphery subacute to carinate in 
the coil and on the dorsal margin, rounded on 
the ventral margin: wall calcareous, hyaline, 
perforate, optically radial, surface ornamented 
by strongly elevated sutures that may be cos
tate or broken into a row of nodes, peripheral 
keel may be spinose, wall between sutures 
generally smooth or less commonly with small 
spinules; aperture radiate, terminal at the dor
sal angle, produced on a neck. U. Cretaceous 
(TUronian) to Holocene; cosmopolitan.

Remarks: Differs from Vaginulinopsis in 
the more prominent early coil and in the elevat
ed. costate, and nodose sutural ornamentation.

PRAVOSLAVLEVIA Putrya, 1970
Plate 446. figs. 4-9

Type species: Samcenaria pmvoslavlevi Fur
senko and Polenova. 19501*1201), p. 45: OD.
Pravostavlevia Putrya. 1970 (*2495), p. 17.

Test elongate, triangular in section with 
very broad apertural face, angles sharp to 
carinate, early chambers in a planispiral coil 
of up to one and a half whorls, later ones 
broad and low. highest at the dorsal margin, 
sutures gently curved, flush on the sides, 
constricted on the apertural face and resulting 
in a lobulate ventral margin: wall calcareous, 
perforate, radial; aperture radiate at the dor
sal angle. L  J urassic (Sinemurian 1 to M iocene 
(Vindobonian): cosmopolitan.

PSEUDOSARACENARIA
Venkachalapathy. 1968

Plate 446, figs. I CM 2
Type species: Pseiidosanicenuria tntncala Ven
kachalapathy. 1968; OD.
Pseudnsaracenaria Venkachalapathy. I‘*661*3289), p. 92.

Test elongate, subtriangular in section with 
somewhat truncated dorsal margin, early cham
bers in a partial astacoline coil, then uncoiling 
with chambers subtriangular in section, the

broad flattened apertural face approximately 
as broad as the lateral sides, margins of the 
apertural face carinate, chambers may be 
inflated just above the incised sutures on the 
test sides, gently inflated on the apertural 
face of the uncoiled part; wall calcareous, 
perforate, optically radial: aperture rounded, 
at the slightly produced dorsal angle. L. Cre
taceous (Valanginian); USSR: Crimea.

SARACENARIA Defrance. 1824 
Plate 446. figs. 11, 14. 16-18 

Type species: Samcenaria italica Dcfrance. 1624; 
ODiMl.
Samcenaria Defiance, in de Blainville, 18241*246), p. 176. 
Enantiocrixiellaria Marie. 19411 *20311, p. 162.255: type 

species: Crixtellaria naricnla A'Orbigny. 18401*2307), 
p. 27; OD.

Lenliculinu I Samcenaria I Bartcnstein. 1948 (*1451. p. 49. 
51-56. 58 inom. transl.l.
Test planispirally enrolled in the early stage, 

later flaring and tending to become rectilin
ear. triangular in section, apertural face broad 
and flat, commonly with carinate margins 
and dorsal angle, sutures curved, depressed; 
wall calcareous, perforate, optically radial, 
surface smooth: aperture radiate at the dor
sal angle, may be produced on a neck. U. 
Cretaceous to Holocene: cosmopolitan.

SIPHOMARGINULINA McCulloch, 1981
Plate 448, fig. 15

Type species: Siphomarginulinu hvbrida 
McCulloch, 1981: OD.
Siphntnarginnlina McCulloch. 1981 (*1962), p. 82.

Test elongate, compressed, periphery 
rounded and noncarinate. early chambers 
planispirally enrolled, only three to four cham
bers in the coil, final few chambers uncoiled 
and rectilinear, sutures radial in the early coil, 
oblique in the uncoiling part: wall calcare
ous, hyaline, translucent, finely perforate, sur
face smooth: aperture rounded at the dorsal 
angle, produced on a neck and bordered by a 
distinct lip with crenulate margin. Holocene: 
Caribbean Sea.

SPINCTERULES de Montfort. 1808
Plate 449. figs. 7 ami 8

Type species: Nautilus costatus Fichtel and 
Moll, 17981*1124), p. 47 (non Nautilus (Ortho- 
cems) costatus Batsch. 1791) = Spincterules



anaglyptus Loeblich and Tappan. nom. nov. 
herein: OD(M).
Spincterules de Montfort, 18081*2176), p. 222. 
Spincterulu\  de Blainville. 1827 (*248A), p. 268 (err. 

emend.).
Test lenticular, planispiral and involute, 

biconvex, close coiUxl, rapidly enlarging cham
bers extending to the umbilicus without a 
central boss, sutures slightly curved, depressed, 
periphery carinate: wall calcareous, perfo
rate. optically radial, hyaline, surface with 
numerous low costae radiating from the aper- 
lural region to the previous suture, those of 
earlier chambers being secondarily thickened 
and more elevated, ribs also may break up 
into rows of knobs; apertural face smooth, 
with elevated margins, aperture radiate at the 
peripheral angle, the slit in the median posi
tion on the apertural face being enlarged and 
ovate in outline. Holocene; off Morocco, 
Northwest Africa.

Remarks: As Nautilus costaius Fichtel and 
Moll, 1798, type species of Spincterules. is a 
junior homonym of Nautilus (Orthoceras) 
costaius Batsch. 1791, the former is here re
named as Spincterules anaglyptus. nom. nov.

TURKMENELLA Bugrova. 1985
Plate 449. figs. 5 and 6

Type species: Turkmenella granata Bugrova, 
1985 (*446A), p. 45, 46; (syn.: Lenticulina 
tchouenkoi var. granata BaJakhmatova, 1965 
(*109), p. 130; name not available. ICZN Art. 
16. varieties proposed after 1960 excluded 
from zoological nomenclature); OD. 
Turkm enella  Bugrova. 1985 |*446A), p. 44.

Test flattened lenticular, planispirally coiled 
and evolute, periphery carinate, numerous 
chambers per whorl, increasing slowly in size 
as added, sutures radial, straight to slightly 
curved, limbate: wall calcareous, finely per
forate, radial in structure, surface smooth 
except for the limbate and elevated to beaded 
sutures of the early part, final one or two 
sutures flush; aperture radiate, somewhat pro
duced at the peripheral angle. Eocene to 
Holocene; Central Asia; TUrkestan; Crimea; 
Caucasus; Kazakhstan: Geoigian SSR; Pacific.

Remarks: Turkmenella was proposed with 
type species "Lenticulina granata Balakhma-

tova. 1965"; however. Balakhmatova originally 
described the taxon as a variety, and varietal 
names proposed after 1960 are excluded from 
zoological nomenclature. Thus the species is 
correctly attributed to Bugrova, who regarded 
it as of species rank, and in tabular form (p. 
46) gave detailed morphologic characteris
tics. The specimen figured by Bugrova as 
lectotype (recte holotype of T. granata Bugrova) 
is the larger of two originally illustrated by 
Balakhmatova. Turkmenella resembles Meso- 
lenticulina in the flattened lenticular form 
and evolute coiling but differs in being com
pletely evolute, in having more numerous cham
bers per whorl, more prominent shell thick
ening, and elevated and beaded sutures.

Subfamily PALMULfNAE Saidova. 1981
Palmulinae Saidova. 1981 1*2696), p. .17.

Test ovate to palmate, flattened, early stage 
enrolled or astacoline, later with broad and 
low equitant uniserial chambers; aperture ter
minal, rounded to radiate. U. Cretaceous 
(Cenomanian) to M. Miocene.

FRONDOVAGINULINA Schubert, 1912
Plate 441. rigs. 9-11

Type species: Frondicularia in versa Reuss. 
18441*2569), p. 211; SD Loeblich and Tappan. 
1964(*1910), p. C518.
Frondovaginulma Schubert. 1912 (*2820), p. 179.

Test large, palmate to lanceolate, flattened, 
fusiform proloculus followed by a few astacoline 
chambers, later chambers low, broad, and 
equitant, strongly elevated at the midpoint, 
sutures strongly arched, slightly depressed; 
wall calcareous, surface smooth or may have 
weak and discontinuous ribs, proloculus com
monly with a median longitudinal rib: aperture 
terminal, slightly produced on a neck. U. Cre
taceous (Cenomanian to Santonian); Europe; 
USA: Texas.

KYPHOPYXA Cushman, 1929
Plate 445. figs. 16-18

Type species: Frondicularia christneri Carsey, 
1926 (*495), p. 41; OD.
Kvphopyxa Cushman. 1929 (*751), p. I.

Test large, up to 3 mm in length, broad,
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flattened, palmate, biserial in the early stage, 
later with broad low chevron-shaped and equi- 
tant chambers in a rectilinear uniserial series, 
the chambers extending far down the lateral 
margins of the test, earliest one or two uniserial 
chambers may be annular and completely 
surround the earlier biserial stage; wall cal
careous, hyaline, perforate radial, surface 
smooth between the limbate and elevated 
sutures and carinate on each margin of the 
truncate periphery; aperture produced on a 
short neck, radiate. U. Cretaceous (Coniacian 
to Campanian): USA; Texas, Arkansas. Mis
sissippi, K ansas, N ebraska, C alifornia; 
Venezuela.

NEOFLABELLINA Bartenstein, 1948
Piute 447. fit:. 4

Type species: Flabellina rugosa d’Orbigny, 
1840 (*2307), p. 23; OD.
Neoflahellina Bartenstein. 1448 (*144), p. 122 (nom. subst.

pro Flabellina d'Orbigny, 18.14).
Flabellina d’Orbigny. 1819 (*2304), p. 42 (non Flabellina 

Voighl. 1834. nec Forbes and Hanley, 1831. nee de 
Gregorio, 14301: type species: obj..SD Cushman. 1927 
(*746), p. 189.
Test large, up to 5 mm in length and 1.8 

mm in breadth, palmate to rhomboid in out
line. flattened, with subparallel sides and trun
cate margins that may be carinate, early 
chambers in a planispiral coil, later flaring 
and astacoline, finally uniserial and rectilin
ear with very broad and low inverted V-shaped 
chambers, sutures thickened and elevated; 
wall calcareous, perforate radial, surface orna
mented with coarse perforations and elevated 
sutures that may break up into nodes: aperture 
terminal, radiate. U. Cretaceous (U. Turanian) 
to Paleocene (Danian); cosmopolitan.

PALMULA Lea, 1833
Plate 447, Figs. 1-3

Type species: Palmula sagittaria Lea, 1833; 
OD(M).
Palmula Lea. 1833 1*1793), p. 219.
Planularia Nilsson. 18261*2259), p. 342 (non Planularia 

Defiance. 1826); type species: Planularia elliptica Nils
son. 1826: SD Loeblich and Tappan. 1464 (*1910), 
p. C522.

Fmndicutina Mtinster. 1835 (*2201), p. 444 (name not 
available. 1CZN Art. 12 (al. no description!.

Frondiculina F A. Roemer, 1838 t*26411, p. 382 (non 
Frondiculina Lamarck. 1816): type species: Fmndicu- 
limi oblique R A. Roemer. 1838; SD Loeblich and 
Tappan. 1964 (*1910), p. C522.
Test large, elongate, flattened, early stage 

planispirally enrolled in microspheric gener
ation but only astacoline in the megalospheric 
generation, later uncoiled and rectilinear, chara- 
l>ers broad and low, strongly arched or chevron 
shaped, increasing in breadth in the early stage, 
then of constant size so that test margins are 
nearly parallel, periphery rounded, sutures 
flush: wall calcareous, perforate radial, surface 
smooth; aperture terminal, nearly flush, radi
ate. Paleocene to M. Miocene: cosmopolitan.

RETICULOPALMULA Loeblich 
and Tappan,1986 

Piute 449. Tigs. 1-4
Type species: Flabellina henbesti Bermudez. 
1937 (*194), p. 142: OD.
Reliculopalmula Loeblich and Tappan. I486 1*1928), 

p. 245.
Test large, about I mm in length, palmate, 

slightly flattened, about six chambers in an 
early planispiral coil, later chambers uncoiled, 
rectilinear, broad, low, and equitanl, bending 
about 90° at the midpoint of the test, sutures 
obscured by the surface ornamentation, periph
ery with thin irregular or fimbriate keel; wall 
calcareous, radial, surface with coarse mesh 
of rounded to irregular areas formed by sharp 
ridgelike elevations, the mesh completely cov
ering the early part of the test and obscuring 
the sutures but less prominent on the final 
one to few chambers where the surface may 
be smooth, wall coarsely perforate in the 
intermesh areas; aperture terminal, with slits 
radiating from the central ovate opening. L. 
Eocene (Cuisian) to M. Oligocene (Rupelian): 
Cuba; USA: Alabama, Mississippi, California.

Remarks: Resembles Palmula in the plani
spiral early coil but differs in the prominent 
surface reticular mesh and coarse perforations.

Subfamily MARGINULININAE 
Wedekind. 1937

Marginulininae Loeblich and Tappan, 1974 (*1913), p. 27.
46, nom. corr. pro subfamily Macginulinae. 

Marginulinae Ndrvang. 1957 (*2267), p. 83 (nom. imperf.), 
nom. transl. ex family Maiginulinidae.



Menkeninae Church, 1968 1*594), p. 560 (name avail
able, ICZN An. I3(di),

Astucoliuuc Putrya. 1470 (*24951. p, 39.
Vaginulinnpsinae Pmrya. 147() |*2495), p. 41.

Test rounded in section to flattened and 
palmate, early chambers in slightly arcuate 
arrangement hut lacking a distincL coil, later 
may be rectilinear. U. Triassic (Rhaetian) to 
Holocene.

AMPHICORYNA Schlumberger. 1881
Plate 450. figs. 11-15

Type species: Maryinulina falx Jones and 
Parker, 1860(*1618),p.302 = Nautilusscalaris 
Batsch, 1741 (*161), p. 1,4; SD(SM) Brady. 
1884 (*344), p. 55b.
Amphicoryna Schlumberger. in Milne-Ed wards. 1881 

1*21491. p. 881.
Plesiocnrine Schlumberger. in Mllnc-Edwurds. 1882 

1*21501, p. 511also as Plestocoryna. p_ 51); type species: 
Plesioctirine edwardsi Schlumberger. 1882; OD(M). 

A m p h ico ryn a  Brady, 1884 (*344), p. 5>5fi (err. emend.). 
Lament)nodnsaria A. Silvestri. 1400 (*2923), p. 3; type 

species: Nodosaria scalaris i Balschl vur. tepatuns Brady. 
18841*344), p. 510; ODlM).

Nodnsariopsis A. Silvestri, 1402 1*29261, p. 52 (non 
Nodosariopsis Rzehak. 18451; type species: Marginutina 
falx Jones and Parker. 1884: obj.: SD Loeblich and 
Tappan. 14841*1910), p. 0 1 4 .
Test elongate, base commonly apiculate, 

early chambers in a compressed astacoline 
coil in the microspheric generation, later un
coiled . with uniserial and rectilinear chambers 
of circular transverse section, megalospheric 
generation w\ti\ ftiobvAar pto\ocu\us 
followed by rectilinear globular chambers 
throughout, sutures flush and oblique in the 
astacoline coil, straight and constricted in 
the rectilinear portion; wall calcareous, per
forate. optically radial, surface commonly 
longitudinally striate or with fine costae bro
ken up into rows of small pustules; aperture 
terminal, radiate, at the end of a pronounced 
neck with ringlike concentric ridges. Miocene 
to Holocene: cosmopolitan.

ASTACOLUS de Montfort, 180J<
Piute 450, figs. 7-ITT . ''*■*' ^  

Type species: Astacolus crepiduiatus de Mont
fort, 1808 = Nautilus crepidula Fichtel and 
Moll. 1798 (*1124), p. 64; OD.
Astacolus de Montfort, 1808 |*2176h p. 262.

Chrysolus de Montfort. 18081*21761, p. 26: type species: 
obj,: OD.

Cn-pidulina dc Bluinville. 18241*246), p. 188: type species: 
Crepidulina astacolus de Bluinville. 1824 = Nautilus 
crepidula fichisAand Midi. 1748; obj.: SD Loeblich and 
Tappan. 1484 1*1910), p. CSI4.

Cochlidion Zalessky. 1426 (*34231, p. 42: type species: 
Cochlidion alexandrae Zalessky. 1426: ODfM I. 

Polymorphitmides Cushman and Hanzawu. 1936(*822), 
p. 48; type species: Polymorphinoides spiralis Cushman 
and Hanzawa, 1436: OD.

Sacculariella Wedekind, 14.371*3355), p. 102: type species: 
Sacculariella ensis Wedekind. 1437 (name not avail
able, ICZN Art. 13 (h): type species nol available. 
ICZN An. 1.1 latlii, no description!.

Gladiaria Wick. 14.34 (*3370), p. 474 (non Gladiaria 
Thalmann. 1441): type species: Crislellaria hermanm 
Andreae. 1848 |*4 t)|. p. 248: OD.

EmtUiovaginulina Marie. 1441 (*2031 kp. 180: type species: 
Cristellaria recta  d'Orbigny. 1840 (*2307), p. 28: OD. 

Lenticu liiu i <A sta co lu s! Bartenstein, 1448 (*145), p. 41. 
44,45, 48. 50. 52. 55.56. 58 Inom. transl.l.
Test elongate to ovate in outline, flattened, 

chambers numerous, broad and low. added 
on a slightly curved axis or may be distinctly 
enrolled in the very early stage, later uncoiling, 
with strongly oblique, straight to curved or 
sinuate sutures, periphery rounded to angu
lar: wall calcareous, perforate, radial in struc
ture, surface smooth; aperture radiate, at the 
dorsal angle. L. Jurassic (Pliensbachian) to 
Holocene; cosmopolitan.

HEMIROBULINA Slache. 1864 
Plate 451. figs. 1-10.15. and 16 

Type species: Cristellaria (Hemirobulina) 
arcuatula Stache, 1864 (syn. = Cristellaria 
(Hemicristellaria) pmcera Stache. 1864); SD 
Galloway. 1933 (*1205), p. 251.
Cristellaria (HemirobulitwJ Stache, 1864 (*30541, p, 227. 
Cristellaria (HemicristellariulSlache. 1864 (*30541, p. 222: 

type species: Cristellaria iHemicristellaria) pmcera 
Stache. 1864: SD Galloway and Wissler, 14271*12091, 
p. 47; obj.

Hemimhulina Sherbom. 1893 (*2899), p. 157 Inom. transl.l. 
Hemicristellaria Sherbom. 1893 (*2899), p. 157 (nom. 

transl.l.
Enantiomarginulina Marie. 1941 1*2031), p. 16,1. 255: 

tvpe species: Enantiomarginulina dorhignvi Marie. 
1441: OD.

Ix-nticulina (Hemimhulina! Bartenstein. 1448 (*145), p. 42.
4.3,49, 52. 54.58 mom. transl.l.

Pseudodimorphina McCulloch. 1477 1*1961), p. 9; type 
species: Pseudodimorphina galapagosensis McCulloch. 
1477: OD.



Test elongate, circular in section, numer
ous chambers added in a slight curve at the 
base, later becoming rectilinear, sutures 
oblique, may be depressed; wall calcareous, 
hyaline, perforate radial, surface smooth and 
unomamented: aperture terminal, at the dor
sal angle, may be produced on a neck. U. 
Cretaceous to Holocene; cosmopolitan.

Remarks: Restudy of Stache's types (Homi- 
brook. 1971. *1541, p. 411 showed that the 
type species of Hemicristellaria. Crislellaria 
procem. and certain other species described 
by Stache were synonymous with C. arcuatula. 
the type species of Hemirobulina. As the lat
ter species has been in common use, Homi- 
brook, as first reviser, recognized the specific 
name arcuatula for this species and placed 
the other names in synonymy. Species of 
Hemirobulina previously have been included 
in Vaginulinopsis. Marginulinopsis. or Mar- 
ginuiina, but based on their type species. 
Hemirobulina differs from Vaginulinopsis in 
the rounded cross section and curved but not 
distinctly enrolled early stage. It differs from 
Marginulina in having a smooth rather than 
longitudinally costate wall, differs from 
Marginulinopsis in lacking an early coil, and 
differs from Saracenaria in the rounded rather 
than triangular transverse section and absence 
of a peripheral carina.

MARGINULINA d’Orbigny. 1826 
Plate 451. figs. 13 and 14

Type species: Marginulina raphanus d'Orbigny. 
1826 (non Nautilus raphanus Linne, 1758): 
SD Deshayes, 1830 1*949), p. 416.
Marginulina d'Orbigny. 1826 (*23031, p. 238.
Crislellaria tMarginulina) Stache. 1864 (*30541, p. 211 

Inotn. transl.).
Ellipsomarginulina A. Silvestri. 1923 1*29511, p. 265: 

type species: Marginulina raphanus d'Orbigny. 1826; 
obj.; SD Loeblich and Tappan. 1964 1*1910), p. C520. 

Ma/ginulinetta Wedekind. 1937 (*3355|, p. 94: type species: 
Nautilus (Orthocerasi costatus Baisch, 1791 (*161), pi. i. 
figs, ta-g: OD.
Test elongate, circular in section, early stage 

slightly curved but not completely enrolled, 
later chambers rectilinear, sutures straight to 
oblique; wall calcareous, hyaline, perforate 
radial, surface with prominent longitudinal

costae, may have an apiculate base: aperture 
radiate, terminal, at the dorsal angle and may 
be produced on a neck. L. Jurassic (Pliens- 
bachian) to Holocene; cosmopolitan.

MENKENINA Church. 1968
Plate 451. figs. 11 and 12

Type species:Menkenina berryi Church, 1968: 
OD.
Menkenim Church. 19681*5941, p. 560.

Test elongate, up to 1.2 mm in length, 
palmate to lanceolate, flattened, the two sides 
differing somewhat, similar to a compressed 
Vaginulirta, chambers uniserial and rectilin
ear. of greater breadth than height, gently 
arched at the midline of the test, most strongly 
arched on the dorsal side, periphery rounded, 
sutures arched, incised; wall calcareous, per
forate, surface with numerous longitudinal 
and continuous carinae. the lateral ones 
forming a thin translucent peripheral flange; 
aperture terminal, rounded, produced on a 
cylindrical neck at the dorsal margin, those 
of earlier chambers resulting in a protruding 
ridge along the dorsal midline. L. Cretaceous 
(Barremian); California.

PRISMATOMORPHIA Loeblich 
and Tappan.1986 
Plate 451. figs. 17-21

Type species: Vaginulina tricarinata d’Orbigny, 
1826 (*2303), p. 258; OD.
Prismatomorphia Loeblich and Tappan. I9K6 1*1928), 

p. 246.
Test elongate.slender, arcuate, proloculus 

ovate with apiculate base, followed by uniserial 
and rectilinear chambers of triangular sec
tion, rwo of the sides flattened as in Saracenaria 
and meeting at the dorsal angle, chambers 
somewhat inflated on the ventral face, sutures 
slightly arched at the center of each face of 
the test; wall calcareous, perforate, radial in 
structure, surface smooth. except for the prom
inent and continuous keels at the three angles 
of the test; aperture at the dorsal angle, trian
gular but not radiate. L. Pliocene to Holocene; 
Adriatic Sea; Sicily.

Remarks: Prismatomorphia resembles 
Saracenaria in the broad apertural face and



chambers of triangular section but differs in 
the arcuate axis, apiculate proloculus, trian
gular rather than radiate aperture, and in 
lacking an early planispiral coil.

VAGINULINOPSIS Silvestri. 1904
Plate 450. figs. 1-6

Type species: Vaginulina soluta Silvestri var. 
carinata Silvestri. 1898 (*2922), p. 166 =  
Vaginulinopsis carinata (Silvestri, 1898), non 
Vaginulinopsis carinata Kennett, 1967 (syn.: 
Vaginulinopsis inversa (Costa, 1856) var. 
carinata Silvestri. 1904ex Marginulitia inversa 
Costa, 1856. non Marginulitia inversa Neuge- 
boren. 1851); SD Thalmann. 1937 (*3157), 
p. 347.
Vaginulinopsis Silvestri, 1904 1*2933), p. 25]. 
Lenticulina (Vaginulinopsis) Barienstein, 1948 (*145), 

p. 42. 45-47, 50. 52. 56. 58 (nom. transl.l.
Test elongate, early stage planispirally 

enrolled and involute, later uncoiled and rec
tilinear, laterally compressed and ovate to 
lenticular in section, sutures radial in the early 
stage, straight, horizontal, and may be slightly 
depressed in the uncoiled stage: wall calcare
ous. perforate, optically radial, surface smooth 
and unomamented; aperture terminal, radi
ate, at the dorsal angle. U. Triassic (Rhaetian) 
to Holocene; cosmopolitan.

Subfamily VAGINUL1NINAE Reuss, 1860
Vaginulininae Locblich and Tappan. 1974 (*19131, p. 27.

46. nom. coir, pro subfamily Vaginulinidea. 
Vaginulinidea Reuss, 1862 (*2586), p. .366.
Planulariinae Putrya. 19701*24951, p. 41.
Citharininue Saidova. 1981 (*2696), p. 36. 
Citharinellinae Saidova, 1981 (*2696), p. 36.

Test compressed and bladelike to palmate; 
chambers in nearly straight series but with 
oblique sutures; aperture terminal at the periph
eral angle or central. L. Jurassic (Pliensbachian) 
to Holocene.

CITHARINA d'Orbigny, 1839
Plate 452. figs. 1-6

Type species: Vaginulina (Citharina) strigillata 
Reuss, 1846 (*2571), p. 106; SD Loeblich and 
Tappan. 1949 (*1881), p. 259.
Cilharina d'Orbigny. 1839 1*2304), p. xxxvii,
Vaginulina (Citharina) Reuss. 18461*2571), p. 1061 nom. 

transl.l.
Pseudovaginulina Wedekind. 1937 |*33551, p. 95 iname 

not available, IC7.N Art. 131 hi. no valid type speciesi:

type species: Pseudo vaginulina oxvacaruha Wedekind. 
1937 (name not available. ICZN Art. 13 (alii), no 
description!: OD.

Saccutaria Wedekind. 1937 (*3355), p. 95: type species: 
Murginulina inaeqiiistriata Terquem. 1864 (*3138), 
p. 401: OD.

Pseudocitharina Payard, 1947 (*2374), p. 118: type species: 
Marginulina colltezi Terquem. 18661*3140), p. 430: OD.
Test subtriangular in outline, flattened and 

with truncate margins, proloculus globular to 
ovate, later chambers numerous, broad, and 
low. uniserial, increasing rapidly in breadth 
and strongly angled back toward the base 
from the straight to curved dorsal margin, 
sutures oblique, straight to curved, may be 
slightly depressed: wall calcareous, perforate, 
radial in structure, surface with numerous 
regularly spaced longitudinal ribs, increasing 
in number as the test widens; aperture rounded 
to radiate, produced on a short neck at the 
dorsal angle. L. Jurassic to Paleocene; 
cosmopolitan.

CITHARINELLA Marie, 1938
Plate 452. figs. 7-|<)

Type species: Flabellina karreri Berthelin, 
I880(*221|, p. 62: OD.
Cilharinella Marie. 19381*2030), p. 99.

Test flattened, rhomboidal to palmate, 
chambers low, broad, and uniserial, a few 
early chambers as in Citharina, highest on 
the dorsal margin and sloping sharply back 
toward the proloculus on the ventral margin 
but not forming a coil, later chambers 
overlapping on both margins and becoming 
chevron shaped, sutures thickened, elevated, 
or slightly depressed, periphery sharply trun
cate: wall calcareous, hyaline, perforate, radial 
in structure, surface with a few discontinuous 
longitudinal ribs; aperture terminal, radial, 
slightly produced on a neck. M. Jurassic 
(Bathonian) to Cretaceous (Campanian); 
Europe: central Asia: North America.

Remarks: Differs from Flabellinella in hav
ing very flat sides as in Citharina, whereas 
Flabellinella has a rounded periphery and an 
early stage like Vaginulina.

FLABELLINELLA Schubert, 1900
Plate 453. figs. I and 2

Type species: Frondicularia tetschensis Ma- 
touschek. 1895 (*2059), p. 143: OD(M).



Flubellinetla Schubert. 1900 (*2810), p. 551.
Test elongate, early chambers as in Vaginu- 

linu, with rounded section, later chambers 
equitanl, slightly flattened and may be 
depressed in the midregion, of nearly con
stant breadth as added so that marginal over
lap of previous chambers is slight, sutures 
straight and slightly oblique in the early stage, 
inverted Kshaped and moderately depressed 
in the later stage, periphery rounded to sub
acute; wall calcareous, perforate radial, sur
face smooth; aperture terminal, rounded, on 
a short neck. U. Cretaceous to Eocene (Bar- 
tonian): Europe; USA.

PLANULARIA Defranee, 1826
Plate 453. figs. 3-5

Type species: Peneroplis auris Def ranee, in 
de Blainville. 1824 (*246), p. 178; OD(M>.
Plaiuilanu Def ranee, in de Blainville. 18261 *247). p. 244 

inon Planularia Nilsson. IK26I.
Cristellaria (Planularia) Franke. 1936 (*1174), p. 94 1 nom. 

transl.l.
Lenticulina (Planularia) Barlenstein. 1948 (*1451. p. 43. 

47.49-51.53. 58 (nom. transl.l.
Test large, broadly ovate, strongly com

pressed, early stage in a partial coil similar to 
Astacolus, chambers increasing rapidly in 
breadth and somewhat more in height on the 
dorsal margin than ventrally so that test flares, 
later chambers broad and low, highest dorsally 
and extending back ventrally toward the early 
chambers, sutures curved, thickened, flush, 
periphery carinate: wall calcareous, hyaline, 
perforate radial in structure, surface smooth 
but may have a prominent longitudinal rib 
near the dorsal margin and shorter ribs cross
ing the central part of the early chambers; 
aperture at the dorsal angle, radiate. Miocene 
to Holocene: cosmopolitan.

PSILOC1THARELLA Loeblich 
and Tappan. 1986

Plate 453. figs. 8-10
Type species: Vaginuiina lepioieicha Loeblich 
and Tappan, 1946 (*1879), p. 253; OD.
Psilocithurella Loeblich and Tappan. 1986(*19281, p. 246.

Test subtriangular in outline, elongate, and 
strongly compressed, periphery truncate and 
angles sharp to carinate, globular to fusiform 
proloculus followed by broad and low cham
bers. at first in slightly arcuate series, later

with straight dorsal margin and slightly lobu- 
late ventral one, sutures weakly depressed, 
flush or slightly elevated, gently arched, 
extending farther distally on the dorsal mar
gin and curving back proximally to the ven
tral margin where the sutures are slightly 
constricted; wall calcareous, hyaline, perfo
rate. radial in structure, surface of the flat 
sides smooth and unomamented other than 
the possibly elevated sutures: aperture at the 
dorsal angle, produced on a short neck, and 
bordered with a thickened rim, may be rounded 
or have a crenulate margin as in an incipient 
radiate aperture. L. Jurassic (Pliensbachian) 
to U. Cretaceous (Cenomanian); cosmopolitan.

Remarks: Psilocitharella differs from 
Citharina in having a smooth rather than 
striate or costate surface and differs from 
Vaginuiina in the flattened rather than ovale 
section and truncate rather than rounded 
periphery.

SARACENELLA Franke. 1936
Plate 453. figs. 11-14

Type species: Marginulina trignna Terquem, 
1866(*3140), p. 435; OD.
Saracenella Franke. 19361*1174), p. 87.

Test elongate, triangular in section, early 
chambers in an arcuate series as in Vaginuiina 
but not completely enrolled, sutures highest 
at the dorsal angle, sloping back proximally 
at the ventral side, flush on the sides, slightly 
depressed on the ventral face where the cham
bers are somewhat inflated: wall calcareous, 
perforate, radial in structure, surface smooth: 
aperture at the dorsal angle. L. Jurassic 
(Pliensbachian) to L. Cretaceous (Albian).

TENTIFRONS Loeblich and Tappan. 1957
Plate 453. figs. 6 and 7

Type species: Tentifrons barnardi Loeblich 
and Tappan. 1957: OD.
Tentifrons Loeblich and Tappan. 1957 |*1897), p. 225.

Test with early chambers in citharine 
arrangement, then uncoiled with rectilinear 
chevron-shaped chambers, sutures elevated 
and chambers excavated in the early stage, in 
the adult attached to the substrate, with slightly 
inflated chambers of irregular outline and 
depressed sutures: wall calcareous, perforate, 
radial in structure, surface smooth between



the elevated sutures in the early stage, cham
bers of the attached stage with fistulose pro
jections and a strongly papillate surface; 
aperture terminal, radiate in the early stage, 
later consisting of openings on each of the 
fistulose extensions. U. Cretaceous (Senonian); 
England.

TENTILENTICULINA Hitchings, 1980
Plate 454. figs. 1-8

Type species: Tentilenticulina latens Hitchings, 
1980; OD(M).
Tentilenticulina Hitchings. 19801*14861, p. 216.

Test free living in the early stage, later 
attached within cavities in bioherms. early 
flattened stage of four or five planispirally 
enrolled chambers, later with more enveloping 
chambers and changed direction of growth 
and may uncoil and become meandrine, the 
irregular chambers varying in form and posi
tion according to the space in which the indi
vidual was confined; wall calcareous, perforate, 
laminated, with fibrous radial structure, sur
face generally smooth, but occasional small 
external spines serve for anchorage in the 
cavities; aperture terminal, large, probably 
rounded, bordered by slightly thickened wall. 
U. Jurassic <M. Oxfordian): England.

Remarks: This genus is known only from 
sections of coral and sponge-bearing lime
stones and appears to have inhabited cavities 
within the bioherm.

VAGINULINA d'Orbigny, 1826
Plnie 454. figs. 15-17

Type species: Nautilus legumen Linne, 1758 
(*1859), p. 711; SD Cushman. 1913 1*704),
p. 80.
Vagmulma d'Orbigny. 18261*2303), p. 257.
I'aginula Risso, 1826 (*2628), p. 16; obj. OD(Ml. 
NaJasariita l Vaginulintu Carpenler cl al.. 1862 1*494), 

p. 164 inom. lransl.1
Test elongate, uniserial, rectilinear to arcu

ate as in Dentalina but laterally compressed, 
ovate to lenticular in section, dorsal margin 
commonly straight, ventral margin may be 
slightly inflated, septa horizontal to slightly 
oblique, may be thickened and elevated; wall 
calcareous, perforate, radial in structure.sur

face smooth, other than the elevated to beaded 
sutures or may have a few longitudinal costae; 
aperture radiate at the dorsal angle, may be 
slightly produced. L. Jurassic to Holocene; 
cosmopolitan.

Subfamily SPIROLINGULININAE Loeblich 
and Tappan. 1986

Spirolingulininae Loeblich and Thppan, 1986 1*1928), 
p. 247.
Test compressed, early stage planispirally 

enrolled, later uncoiled and rectilinear; 
aperture terminal and slitlike. L. Cretaceous 
(Albian); Eocene to Holocene.

ELL1PSOCRISTELLARIA A. Silvestri. 1920
Plate 454. figs. 9-11

Type species: LingulinopsLs sequana Berthelin, 
1880 (*221), p. 63; OD(M).
Ellip.iocrisieltaria A. Silvestri, 1920 (*29491, p. 57.

Test planispirally enrolled and involute, 
broadly ovate in section, periphery rounded, 
chambers few per whorl, enlarging rapidly 
and strongly overlapping, sutures slightly 
curved, flush; wall calcareous, perforate, radial 
in structure, surface smooth: aperture an elon
gate slit at the dorsal angle, with somewhat 
produced borders. L. Cretaceous (Albian); 
France.

SPIROLINGULINA Sellier de Civrieux 
and Dessau vagie. 1965 

Plate 454. figs. 12-14
Type species: Lingulina polymorpha O. G. 
Costa. 1861 (*687), p. 46 (syn.: Lingulinopsis 
carlofortensis L. G. Bomemann, 1883 (*308), 
p. 27); OD.
Spimtingultnu Sellier de Civrieux and Dessauvagie, 1965 

1*2867), p. 90. 143.
Test elongate, lenticular to ovate in sec

tion, somewhat inflated medially, early stage 
with planispirally enrolled chambers, later 
chambers strongly overlapping, uniserial, and 
rectilinear, sutures radial to slightly curved in 
the enrolled stage, horizontal and sinuate in 
the rectilinear stage, curving backward slightly 
at the midline of the sides and at the test 
margins, periphery carinate to rounded; wall 
calcareous, perforate, radial in structure, sur



face smooth; aperture terminal, an elongate 
slit bordered by low projecting rims. Eocene 
to Holocene.

Family LAGENIDAE Keuss. 1862
Lagenidea Reuss. 1862 1*2586), p. .105.
Lagenida Carpenter. Parker, and Jones, 18621*494), p. 154. 
Lagenideae Gumbcl. 1870 (*1337), p. 28.
Lagene Schwager. 18761*2829), p. 476.
Lagenoidea Schwager. 1877 (*2830), p. 18.
Lagenidae Schulze. 1877 (*2827), p. 29.
Lageninae Brady. 1881 1*339), p. 44 (subfamily). 
Lagenina Lankester. 1885 (*1790|, p. 847.
Lagenetta Haeckel. 1894 (*1355), p. 164.
Lageninae Delage and Herouard, 18% (*926), p. 117. 
Rcussoolininae R. W. Jones. 19841*1615), p. 95 (subfamilyi.

Test unilocular: wall calcareous, hyaline, 
radial in structure: aperture terminal, rounded, 
or radiate, may be produced on a neck. L. 
Jurassic (Pliensbachian) to Holocene.

CRIBROLAGENA R. W. Jones. 1984
Plate 455, figs. 9-11

Type species: Lagena ampulladistoma Rvmer 
Jones var. cribrostomoides Cushman. 1913 
(*704), p. 15: OD.
Cribrolagena R. W. Jones. 1984 (*1615). p. 98.

Test small, up to 0.4 mm in length, unilocu
lar. ovate, circular in section; wall calcare
ous, radial, surface smooth, except for the 
apiculate and somewhat hispid base: aperture 
multiple, consisting of a number of large pores 
on the somewhat produced apertural end. 
Holocene; W. Pacific.

HYALINONETRION Patterson 
and Richardson. 1987 

Plate 455. figs. 6-8
Type species: Hyalinonetrion sahulense Pat
terson and Richardson, 1987; OD. 
Hyalinonetrion Patterson and Richardson. !9H7(*2372A). 

in press.
Amphorina d'Orbigny. 18491*23101, p. 666 (non Amphorina 

de Qualrefoges. 18441; type species; Amphorina gracilis 
O.G. Costa. I856(*686), p. 121: (syn.: Amphorina costal 
Andersen. I% l. *34, p. 78, nom. nov. pm Amphorina 
gracilis Costa, 1856. non Lagena gracilis Williamson, 
1848); SD Cushman, 1928 |*747k p. 193.
Test unilocular, elongate, fusiform, tapering 

slowly at the base: wall calcareous, hyaline, 
surface smooth and unornamented: aperture 
rounded at the end of the long tapering neck,

bordered by a smooth everted lip. M. Oligocene 
(Rupelian) to Holocene; cosmopolitan.

Remarks: Hyalinonetrion differs from 
Lagena in having a fusiform test with smooth 
unomamented surface, elongate neck, and 
phialine lip. Although the type species of 
Amphorina d'Orbigny. 1849 was regarded as 
a homonym of Lagena gracilis Williamson, 
1848 and renamed as Amphorina costai 
Andersen. 1961. it was not a primary' homo
nym. Williamson's species is the type species 
of Procerolagena Puri. 1954. and Amphorina 
gmcilis Costa was transferred to Hyalinonetrion 
as H. gnacile (Costa), hence they are not sec
ondary homonyms either.

LAGENA Walker and Jacob, 1798 
Plate 455. figs. 12. 13 and 15-17 

Type species: Serpula tLagena) sulcata Walker 
and Jacob, in Kanmacher, 1798; SD Parker 
and Jones, 1859 (*2346), p. 337.
Serpula I Lagena) Walker and Jacob.in Kanmacher. 1798 

(*1639), p. 634 (non Lagena Bollen, 1798. nec Schu
macher. 1817 nec Mocrch, 1852. nec Kramer. 1881). 

Lagena T. Brown. 1827 (*435), flyleaf, pi. 1. figs. 30. 31 
inom. (ransl. ex suhgenus).

Vermicutum Montagu. 1803 (*2168), p. 517: type species: 
Vermiculumperlucidum Montagu, 1803: SD Cushman, 
19281*747), p. 193.

Lagenu/ina Terquem. 1876 (*3144), p. 67; type species: 
Lagenulina sulcata Terquem, 1876; SD Loeblich and 
Tappan. 1964 (*19101. p. C540.

Capitellina Marsson. 1878 (*2047), p. 122; type species: 
Capitellina mullistriara Marsson, t878; ODlM l. 

Ectolagena A. Silvestri, 19001*2923), p. 4; type species: 
ohj.; SD Loeblich and Tappan. 1964 1*1910), p. C518. 

Lagena (Capitellina) Franke. 1925 1*11721, p. 58 tnom. 
transl.i.
Test unilocular, globular to ovate; wall cal

careous. hyaline, surface with longitudinal 
striae or costae: aperture terminal, rounded, 
produced on a long or short neck and may 
have a phialine lip. Jurassic to Holocene; 
cosmopolitan.

OBLIQUINA Seguenza. 1862
Plate 455. figs. 18-20

Tvpespecies: Ohiiqttina aculicosta Seguenza, 
1862; OD(M).
Obliquina Seguenza. 1862 1*28381, p. 75.

Test unilocular, subovate, asymmetrical; 
wall calcareous, hyaline, radial in structure.



surface with numerous fine striae obliquely 
crossing the chamber toward the aperture: 
aperture rounded, at the end of a short neck, 
located at one side of the test just below the 
upper end. Miocene: Italy: Sicily.

PROCEROLAGENA Puri. 1954
Plate 455. fig. 2

Type species: Lagena gmcilis Williamson, 184b 
1*3378), p. 13: OD.
PincuruluKviiu Puri. 1954 (*2483), p. 104.

Test unilocular, slender, and very elongate, 
nearly parallel margins tapering to an apiculate 
base: wall calcareous, nonperforate. surface 
smooth but with longitudinal ornamentation 
ranging from striae to strongly elevated costae; 
aperture terminal, rounded, at the end of a 
long slender neck, bordered by an everted 
lip. Paleocene to Holocene: cosmopolitan.

PYGMAEOSEISTRON Patterson 
and Richardson. 1987 

Plate 455, figs. 3-5
Type species: Lagena hispidula Cushman. 1913 
(*704|, p. 14: OD.
Pygmattuteisimri Pattenon and Richurdson. 1987(*2372A), 

in press.
Test unilocular, globular to ovoid: wall cal

careous, hyaline, imperforate, surface smooth 
to finely hispid, without costae: aperture a 
small round opening at the end of a narrow 
elongate neck. U. Cretaceous (Maastrichtian) 
to Holocene: cosmopolitan.

REUSSOOL1NA Colom, 1956
Plate 455. fig. 14

Type species: Oolina apiculata Reuss, 1851 
(*2575), p. 22: OD.
tu g cn a  (R eussontina) Colom. 1956 (*6491, p. 71 
Ri’iiu o o  Una R. W. Jones. 1984 |*16I5|, p. 451 nom. transl.l.

Test unilocular, ovate: wall calcareous, hya
line, optically radial, surface smooth but may 
have an apiculate base: aperture rounded, 
bordered by radial grtxives. slightly produced 
but without a distinct neck. L. Jurassic 
(Pliensbachianl to Holocene: cosmopolitan.

RIMULINOIDES Saidova. 1975 
Plate 455. fig. I

Type species: Rimulinoides elongatus Saidova, 
1975: OD.
Rimulinoides Saidova. 1975 (*2695). p. 177 (also as 

Rumulinoides. p. 177).
Test large, unilocular, cylindrical, tapering 

slightly at both ends; wall calcareous, hyaline 
radial in structure, surface smooth other than 
the radial ornamentation at the base; aperture 
terminal, of three elongate radiating slits. 
Holocene: tropical Pacific, at 2,988 m.

TETRAGONUL1NA Seguenza. 1862
Piute 455. figs. 21 and 22

Type species: Telragonulinaprima Seguenza, 
1862; OD(M).
Tetmgomilina Seguenza. 1862 (*2838), p. 53.

Test unilocular, an elongate ovate cham
ber slightly tapering toward the aperture, 
subquadrangular in section, with rounded 
angles: wall calcareous, radial in structure, 
white and opaque, surface smooth; aperture 
rounded, at the end of a cylindrical neck. U. 
Miocene; Italy: Messina district.

Family POLYMORPH1NIDAE 
d’Orbigny, 1839

Polymorphinidae d'Orbigny. 1839(*2304), p. xxxix, 131. 
Polymorphinideae Reuss, I860 (*2581), p. 230. 
Polymorphinidea Reuss, I8601*25811, p. 151. 
Polyntorphinida Jones. In Griffith and Henfrey. 1875 

(*1300), p. 320.
Polymorphinidce Schwager. 1876 (*2829), p. 479. 
Polymorphininu Buischli. in Bronn. 18811 (*421), p. 200. 
Ramulinina Lankester. 1885 (*17901, p. 847. 
Polymorphinae Deluge and Herouard. 18961*926), p. 138. 
Ramulinac Dclagc and Herouard. 18961*9261, p. 138. 
Ramulinidae Lister, in Lankester, 1903 (*1791), p. 145, 
F.namiomorphinidae Marie. 1941 (*20311, p. 142.

Test with chambers spirally arranged about 
a vertical axis, strongly overlapping toward 
the early part of the lest: rounded, slitlike, or 
radiate aperture at the distal end. U. Triassic 
(Rhaetian) to Holocene.

Subfamily FALSOGUTTUL1N1NAE 
Loeblich and Tappan, 1986 

Fulsogutlulininae Loehlieh and Tappan. 1986 (*I928|, 
p. 247.



Test with chambers spirally arranged about 
a vertical axis: aperture terminal, slitlike. L. 
Cretaceous (Valanginian) to Holocene.

BERTHELINOPSIS Sliter. I96K
Plate -156. figs. 8 and 9

Type species: Berihelinopsis carlsbadensis 
Sliter, 1968; OD.
B erihe linop .w  Sliter. 1968 1*30021, p. 76.

Test small, up to 0.3 mm in length, elon
gate ovate in outline, flattened, periphery 
rounded, chambers broad and low. obliquely 
arranged and extending proximally at the mar
gins. biserial but slightly sigmoid in plan in 
the early stage; wall calcareous, finely perfo
rate. radial in structure, surface smooth; 
aperture terminal, an elongate slit in the plane 
of compression. U. Cretaceous (Campanian I; 
USA: California.

EDHEM1A Aliyulla. 1966
Plate 456. figs. 4-7

Tvpe species: Edhemia edhemi Aliyulla, 1966; 
OD.
E dhem ia  Aliyulla. 19661*23|, p. 142.

Test small, elongate, subtriangular in sec
tion or may have distinctly carinate angles, 
chambers in high-spired arrangement, added 
in five planes that are 110° to 170° apart, 
planes of chamber addition in successive whorls 
slightly varying, finally with only three planes, 
chambers somewhat elongate, extending 
proximally at the margins; wall calcareous, 
finely perforate, surface smooth: aperture a 
simple terminal slit that may be surrounded 
by a clear vitreous neck. U. Cretaceous (L. 
Cenomanian I; USSR: Azerbaydzhan.

FALSOGUTTULINA Bartenstein 
and Brand. 1949
Plate 456. figs. 12-15

Type species: Falsoguttulina wolhurgi Barten
stein and Brand. 1949; OD.
EalsogunuUna Bartenstein and Brand. 19491*153), p. 671.

Test ovate, slightly flattened, rapidly enlarg
ing and inflated chambers in a low spire, 
added in planes approximately 120° apart.

sutures distinct, depressed; wall calcareous, 
radial, surface smooth: aperture a moder
ately curved slit. L. Cretaceous (Valanginian) 
to U. Cretaceous (Maastrichtian); Germany: 
Japan.

FISSURIPOLYMORPHINA
McCulloch, 1977 

Plate 456. figs. 10 and 11
Type species: Fissuripolymorpftina aequicel- 
laris McCulloch. 1977: OD.
F issuripotym arphina  McCulloch. 1977 (*1961), p. 214.

Test elongate, subtriangular to subovate in 
outline, somewhat compressed, periphery 
rounded, chambers biserially arranged, over
lapping at the margins, sutures strongly ob
lique, depressed; wall calcareous, thin, hyaline, 
finely perforate, surface smooth; aperture an 
elongate and narrow terminal slit, bordered 
by a low lip. Holocene: E. Pacific: Gulf of 
California.

UNGULOSIGMOMORPHINA
Saidova. 1975
Plate 456, fig. I

Type species: Lingulosigmomorphina sonata 
Saidova, 1975; OD.
U ngulosiiim tim orphina  Saidova, 1975 1*2695), p. 201.

Test of medium size, up to 0.9 mm in length, 
ovale in outline, compressed, sides flat, periph
ery broadly rounded, broad and low cham
bers added in a sigmoid series, overlapping 
very strongly at the margins, septa flush: wall 
calcareous, radial in structure, surface smooth: 
aperture terminal, slitlike. Holocene: Pacific 
Ocean, off New Zealand.

PSEUDOPOLYMORPHINOIDES
van Bellen. 1946
Piute 456. figs. 21-2J

Type species: Pseudopolymorphinoides lim- 
burgensis van Bellen, 1946: OD. 
P .seudopatym orphinnides van Bellen. 19461*182), p. 41.

Test ovate in outline, compressed, cham
bers added in five planes in the early stage, 
final chamber terminal, sutures strongly 
oblique, flush, periphery rounded: aperture



an elongate terminal slit. M. Eocene (Lutetian); 
Netherlands.

TOBOLIA Dain. 1958
Plate -IMi, Tigs. 16-19

Type species: Tnhnlia verxmikae Dain. in N. K. 
Bykova et al.. 1958 (err. emend, as T. veronica 
H. V. Bykova. Dain. and Fursenko, in Rauzer- 
Chemousova and Fursenko. 19591*2531), p. 
17): OD.
T o b n lia  Dain. in N. K. Bykova el al.. 1958 1*475), p. 59.

Test globular to ovate in outline, oval in 
section, chambers added in planes 140° apart 
as in (Jumilina. enlarging rapidly and strongly 
overlapping, sutures flush to slightly depressed; 
wall calcareous, hyaline, surface smooth: 
aperture terminal, slillike. somewhat produced. 
U. Cretaceous (Maastrichtian); USSR: Siberia.

WALDOSCHMITTIA McCulloch. 1977
Plate 456. figs. 2 and 5

Tvpe species: Waldoschmittia angularis McCul
loch. 1977; OD.
W aU hnchm iuta  McCulloch. 1977 |*|961>. p. 218 (err. 

cit. as W aldo.u'himinia. cxpl. pi. 88. figs. 25-271.
Test palmate in outline, flattened, periph

ery carinate, early stage with small chambers 
added in varying planes and possibly sigmo- 
morphine, later chambers biserial and increas
ing rapidly in height, final chamber compris
ing one-half to two-thirds the test length, margin 
lobulate and may have small spinal projec
tion at the proximal tip of each chamber and 
on the proloculus, sutures oblique, depressed: 
wall calcareous, hyaline, finely perforate, sur
face smooth: aperture terminal, an elongate 
slit bordered by a carinate rim that continues 
into the peripheral keel of the lest. Holocene; 
E. Pacific, off Mexico.

Subfamily POLYMORPH IN INAE 
d'Orbigny. 1839

Polymorphininac Brady. 1881 (*339), p. 44, nom. irunsl. 
ex family Polymorphinidae.

Enumiomorphminae Luehlich and Tappan. 1961 (*19021.
p. 298.

Guttulininae Kuzina, 1973 (*1761), p. 93.
Test free: chambers hiserial or spiralling 

about a vertical axis, strongly overlapping, 
interior simple: aperture rounded or radiate. 
U. Triassic iRhaetianl to Holocene.

ENANTIOMORPHINA Marie. 1941
Plate 456. figs. 30-32

Type species: Enantiomorphina lemoinei 
Marie. 1941; OD.
Enanliomorpliina Murie. 1941 (*2031), p. 144.

Test elongate ovate, rounded in section, 
chambers elongate, oblique to the long axis, 
added in different planes but not biserial, 
sutures oblique, flush: wall calcareous, radial, 
surface smooth; aperture terminal, radiate. 
U. Cretaceous (Senonian); France.

EOGUTTULINA Cushman 
and Ozawa, 1930 
Plate 456. figs. 27-29

Type species: Eogunulina anglica Cushman 
and Ozawa, 1930; OD.
Eo^uimlina Cushman and Ozawa. 1930 (*835), p. 16.

Test elongate, ovate, rounded in section, 
elongate chambers inflated at the proximal 
end. added in planes less than 90° apart, 
successively added farther from the base in a 
spiral series, sutures oblique, depressed, 
resulting in a lobulate margin; wall calcare
ous, radial, surface smooth; aperture termi
nal, radiate. U. Triassic (Rhaelian) to L. 
Cretaceous (Albian): Europe; North America; 
South America.

EUPOLYMORPHEMA McCulloch. 1977 
Plate 456. figs. 24-26

Tvpe species: Eupolymorphina hancocki 
McCulloch. 1977; OD.
Eupolymorphina McCulloch. 19771*1961), p. 177.

Test fusiform to palmate in outline, com
pressed. periphery rounded, large ovate pro- 
loculus followed by elongate low chambers in 
biserial arrangement, each extending proxi- 
mally al the test margin, sutures strongly 
oblique, depressed: wall calcareous, hyaline 
radiate, with a distinctly transparent collar at 
the aperture, those of previous chambers 
remaining visible along the test midline, sur
face smooth, except for u sharp longitudinal 
rib extending obliquely from the midline of 
the flat test face across each chamber toward 
its proximal end: aperture terminal, radiate, 
produced on the hyaline neck. Holocene: E. 
Pacific, off Mexico.



FRANCUSCIA McCulloch, 1981 
Plate 458. figs. 26 and 27

Type species: Frankia cemuata McCulloch, 
1977 (*1961), p. 180; OD.
FrancusciaMcCulloch, 1981 |*1962A|,p. I (nom. subst.

pro Frankia McCulloch. 1977*.
Frankia McCulloch. 1977 (*1961), p. 180 inon Frankia 

Brunchom, 1886); type species: obj.: OD. 
Frankinella McCulloch, 1981 (*1962), p.6(nom. nov. pro 

Frankia McCulloch, 1977: non Frankinella Stewart 
and Hendrix, 1945): type species: obj.; OD. 

Mitnapolymorphina Loeblich and Thppan. 1986(*1928), 
p. 248: type species: obj.; OD.
Test elongate, slightly compressed, early 

chambers biserially arranged and strongly 
overlapping at the test margins as in Poly- 
morphina. final chamber globular, centered 
or slightly eccentric, produced terminally into 
a short neck, sutures strongly oblique and 
depressed in the early stage, final one nearly 
straight and horizontal, strongly constricted; 
wall calcareous, hyaline, finely perforate, sur
face smooth; aperture rounded, terminal on 
the short cylindrical neck. Holocene: E. 
Pacific; Gulf of California, Mexico.

GLANDULOPLEUROSTOMELLA
A. Silvestri, 1903

Piute 456. fig. 20
Type species: Polymorphina subcylindrica 
Hantken, 1876 (*1398), p. 60: OD(M).
Glanduloplcumstomella A. Silvestri, 19031*2929), p, 217.

Test elongate, subcylindrical. base rounded, 
ovate chambers added in about three planes 
in the early stage, later chambers biserial and 
not much embracing, tending to become cen
tral in position, sutures distinct, oblique, 
depressed: wall calcareous, finely perforate, 
radial in structure, surface smooth; aperture 
terminal, radiate. Eocene to Pleistocene: 
cosmopolitan.

GLOBULINA d'Orbigny. 1839
Plate 457, figs. 6 and 7

Type species: Polymorphina (les Globulines) 
gibba d’Orbigny. 1826 (*2303), p. 266; SD 
Cushman, 1927 (*746), p. 189.
Guttulina iGlobulinal d'Orbigny. 18391*2304), p. 134. 
Polymorphina (les Globulines) d'Orbigny. 1826 (*2303), 

p.266 (name not available. ICZN An. II lb)(i): II (g): 
vernacular).

Globulina d'Orbigny. 1846 (*2309), p. 225 I nom. transl. 
ex subgenus).

Test globular to ovate in form, circular in 
section, early chambers added in five planes 
somewhat more than 144° apart, later decreas
ing to only three planes, strongly overlapping, 
sutures oblique, flush to slightly depressed: 
wall calcareous, translucent, perforate, radial, 
surface smooth or rarely spinose to striate; 
aperture terminal, radiate, or may be obscured 
by a fistulose growth with radiating tubular 
projections that end in small rounded open
ings. M. Jurassic (Callovian) to Holocene: 
cosmopolitan.

GORISELLA Dzhanelidze, 1980
Plate 457. figs. 1-5

Type species: Caudina linler Dzhanelidze and 
Kuzina, in Dzhanelidze. 1970 (*1031), p. 119: 
OD.
Gorisella Dzhanelidze. 1980(*1032), p. 123 (nom. subst.

pro Caudina Dzhanelidze and Kuzina. 1970). 
Caudina Dzhanelidze and Kuzina, in Dzhanelidze. 1970 

(*1031), p. I 19 (non Caudina Stimpson. 1853); type 
species: obj.; OD.
Test large, up to 1.8 mm in length.elongate 

fusiform, with elongate and slightly inflated 
chambers added in three planes around a 
long coiling axis, progressively tending to 
become more nearly rectilinear, sutures dis
tinct. depressed: wall calcareous, thin, hya
line, finely perforate, surface smooth; aperture 
produced on a neck, consisting of radially 
arranged slits that lead through channels (o 
the interior. M. Miocene; USSR: N. Caucasus, 
Georgian SSR.

GUTTULINA d’Orbigny, 1839
Plate 458. figs. 1-7

Type species: Polymorphina (les Guttulines) 
communis d’Orbigny, 1826 (*2303), p. 266; 
SD Galloway and Wissler, 1927 (*1209), p. 56. 
Guttulina d’Orbigny, 1839 (*2304), p. 132. 
Polymorphina (les Guttulines) d’Orbigny. 1826 (*2303), 

p. 266(name not available: ICZN Art. 11 (b)(i): 11 (g): 
vernacular).

Sigmomorpha Cushman and Ozawa, 1928 (*834), p. 17: 
type species: Sigmomorpha sadoenxis Cushman and 
Ozawa. 1928: OD.
Test ovate to elongate, chambers inflated, 

added spirally in five planes, successive cham
bers 144° apart and each extending farther 
distally while strongly overlapping preceding 
ones proximally, sutures distinct, depressed;



wall calcareous, hyaline, radial, surface smooth; 
aperture terminal, radiate. M. Jurassic iBatho- 
nian) to Holocene: cosmopolitan.

KREBSINA McCulloch, 1981
Plate 458. (jus. 12-15

Type species; Krebsiapilasensis McCulloch. 
1977 |*19611, p. 20: OD.
K w ln in ii McCulloch. I‘Ml |* 19621. p, hinum. subst. pro 

K tvb iiii McCulloch. I977t.
K rehiia  McCulloch. 1977 |*I961|, p. 2t) inon K rehiiu  

Mnctvh. IK7"\ ncc (<upp>. 18951: type species: nhj.: OD. 
Test small, ovate in outline, flattened.glob

ular proloculus followed by about three pairs 
of rapidly enlarging and biserially arranged 
chambers, sutures slightly depressed, inter
nally a nodelike or hooklike projection extends 
into the chamber front the midpoint of the 
basal suture but has no apparent relationship 
to the aperture of the chamber, periphery 
subacute: wall calcareous, finely perforate, 
surface smooth: aperture subterminal, an elon
gate slit with denticulate margins. Holocene, 
at 20 m to 40 m: Philippines.

METAPOLYMORPHINA McCulloch. 1977
Plato 457. flits. 10-12

Type species: Polymorphina charlottensis 
Cushman. 1925 1*730), p. 41; OD.
M ctupolym orphim i McCulloch. 197"? (*1961), p. |9h.

Tesi large, up to 3.1 mm in length, some
what compressed, ovate in section, elongate 
ovate in outline, base rounded, slightly tapering 
disially. chambers biserially arranged, earli
est ones slightly sigmoid and later more regu
lar, overlapping previous chambers at the test 
margins, sutures distinct, strongly oblique; 
wall calcareous, perforate, radial, surface 
smooth; aperture terminal, radiate, surrounded 
by a hyaline collar. L. Oligocene to Holocene: 
Pacific; Japan; New Zealand; Canada: British 
Columbia; USA: California; Mexico.

PALEOPOLYM ORPH IN A Cushman 
and Ozawa, 1930 
Plate 45*. rigs. I.V22

Type specie.1;: Pnlymorphina pleuroslomel- 
loides Franke. 1928 (*1173), p. 121: OD.
Puleopolym orphm ti Cushman and Ozuwa. 19.VI 1*835),

p. 112.

P u 'iu lo p yn ilm u u li1'. Fuchs, I9h7 (*11891, p. 31’’. type 
species: P iiiu lo p vm liiH iu iit m uiim n  Fuchs. 1967; OD.
Test elongate, subcylindrical. rounded in 

section, chambers globular to ovoid, loosely 
biserial and tending to become cuneutc and 
uniserial with little overlap, sutures oblique, 
depressed: wall calcareous, radial, finely per
forate. surface smooth: aperture terminal, 
rounded, at the produced narrow end of the 
final chamber. L. Cretaceous (Albiant to U. 
Cretaceous (Maastrichtian): Europe.

PEALERINA Lalieker. 1950
Plate 458, figs. 23-25

Type species: Ellisina spatula Lalieker. 1950 
1*1773), p. 18: OD.
Peaterina Lalieker. in Thalmann. 195(1 (*3169), p. 43 

tnom. subst. pro F.Hismu Lalieker. |95(l).
Fllisimi Lalieker. 1950 (*1773). p. I* (non Etlisina Nor

man, 19031: type species: ohj.; OD.
Test broad, palmate in outline, flattened, 

chambers biserially arranged but may be added 
slightly less than 180° apart, resulting in the 
test having an arched appearance in cross 
section, inflated and increasing rapidly in 
breadth, extending proximally at the margins 
nearly to the base, sutures strongly oblique, 
slightly curved, depressed: wall calcareous, 
finely perforate, surface smooth; aperture ter
minal. large, ovate, with faintly radiate mar
gin. M. Jurassic IBathonian I; USA: Montana.

POLYMORPHINA d'Orbigny, 1826
Plate 458. figs. 16 and 17

Type species: Pnlymorphina burdigalensis 
d’Orbignv. 1826; SD Galloway and Wissler. 
1927 (*1209), p. 53.
P olym orphina  d'Orbigny. 1826 (*2303), p. 265 
H ostm lina  Schlichl. 1870 (*2756), pis. 25.26: type species: 

ohj.: SD Loeblich and Tappan. 1964 (*1910), p. C530. 
lilu n d u lo p o lym o rp h in a  A. Silvestn. 1901 (*2924), p. 17; 

type species: obj.: SD Loeblich and Tappun. 1964 
1*1910), p. C530.
Test elongate, fusiform to ovate in out

line, weakly compressed, chambers biserial
ly arranged but early ones may be slightly 
twisted to sigmoid, sutures distinct, flush 
to depressed: wall calcareous, hyaline, per
forate radial, surface smooth: aperture ter
minal. radiate. L. Paleocene (Danianl to 
Holocene: cosmopolitan.



POLYMORPH1NELLA Cushman 
and Hanzawa. 1936 

Plate 444. fig.%. 1-6
Type species: Polymorphinella vaginulinae- 
formis Cushman and Hanzawa. 1936; OD.
Polym orphinella  Cushman and Hanzawa. 19.V> 1*11221. 

p. 46.
Eupulymorphinella McCulloch. 1977 (*1961), p. 179; 

type species: Eupolymorphinella eleganiiila McCul
loch, 1977; OD.
Tesi ovate in outline, compressed, early 

stage biserial, with plane of biseriality paral
lel to the compression, later uniserial, although 
some chambers may be somewhat cuneate 
rather than symmetrical, sutures distinct, 
curved to sigmoid: wall calcareous, finely per
forate. surface smooth: aperture radiate at 
the dorsal angle. U. Paleocene (Landenian) 
to Pleistocene: Japan: Ryukyu Islands: USA: 
Mexico: E. Pacific.

PSEUDOPOLYMORPI1INA Cushman 
and Ozawa, 1928
Plate 458. ties. 8-11

Type species: Pseudopotvmoiphitta hanzawai 
Cushman and Ozawa. 1928: OD. 
Pwiidopolymorphina Cushman and Ozawu. 19281*8341, 

p. 15.
Test elongate ovate in outline. slightly com

pressed and ovate in section, early chambers 
added in five planes, later becoming biserial, 
chambers narrow and elevated, only slightly 
overlapping, sutures strongly oblique, distinct, 
depressed: wall calcareous, finely perforate, 
hyaline radial in structure, surface smooth or 
rarely finely striate: aperture terminul. radi
ate. Oligocene to Holocene: cosmopolitan.

PYRUL1NA d'Orbigny. 1839
Plate 457. figs. 8. 9. and 19-21 

Type species: Polymorphous (les Pyrulinesl 
gutta d'Orbigny, 1826 (*2303), p. 267, 310; 
OD(M).
Pyrulina d’Orbigny, 18391*2304), p. 267.310. 
Polvmvrphina lies Pyrulinesl d’Orbigny. 1826 (*23031. 

p. 267, 310 tnumc not available. IC7.N Art. 11 tbtlil: 
11 igl: vernacular!.

Gutiulina fPyrulinal Cushman and Ozawa, 1928 |*834l. 
p. 15 tnom. tmnsl.l.

Pyrulinella Cushman and Ozawa. 19281 *834), p. 16: type 
species: Pnlvmnrphina lancealtun Reuss. 1851 (*2574), 
p. 83: OD.

Test fusiform, circular in section, base 
subacuminale to broadly rounded, chambers 
elongate and weakly to strongly embracing, 
added in planes about 120° apart in the early 
stage, later biserial, sutures oblique, curved, 
flush: wall calcareous, perforate, radial, sur
face smooth; aperture terminal, radiate. 
Jurassic to Holocene: cosmopolitan.

PYRULINOIDES Marie. 1941
Plate 457. figs. 22-26

Tvpe species: Pvrulina acuminata d'Orbigny, 
18401*2307), pi 43: OD.
P vnilino ides  Marie. J941 (*2031), p. 169. 255.

Test elongate, fusiform, tapering strongly 
at both extremities, chambers biserially 
arranged throughout, strongly embracing, 
enlarging rapidly so that final pair may com
prise three-fourths of the test length, sutures 
oblique, flush; wall calcareous, perforate, radial 
in structure, surface smooth; aperture ter
minal. radiate. U. Triassic (Rhaetian) to L. 
Oligocene: cosmopolitan.

SAGOPLECTA Tappan, 1951
Plate 457, figs. 13-18

Tvpe species: Sagoplecla goniata Tappan ,1951: 
OD.
Sagoplecla  Tuppan. 1951 |*3I22(. p. 14.

Test elongate, subfusiform. subquadrate in 
section, early chambers biserially arranged, 
followed by uniserial equitant to subpyramidal 
chambers overlapping previous chambers most 
prominently at the test angles, proximal mar
gin of chambers bordered with small lobulutc 
projections that may reflect surface ribs but 
all species known only from pyritic internal 
casts; aperture terminal with ovate opening, 
possibly with radiate margin. U. Triassic 
(Rhaetian); USA: Alaska.

SIGMOIDELLA Cushman and Ozawa, 1928
Plate 459. figs. 3-7

Type species: Sigmoidella kagaensis Cushman 
and Ozawa, 1928: OD.
Sigm oidella  Cushman and Ozawu. 1928 |*834l, p. 18. 
Sigm oidella  iS igm oid ina l Cushman and Ozawa, 1928 

(*834), p. 18: type species: Sigm oidella  iSigm oidinal 
pacificu  Cushman anil Ozawa. 1928: OD.
Test ovate in outline, slightly compressed



and lenticular in section, narrow and elon
gate chambers added in sigmoid series, suc
cessive chambers extending to the test base 
and overlapping previous chambers on one 
side of the test, sutures curved, flush to slightly 
depressed; wall calcareous, perforate, radial, 
surface smooth; aperture terminal, radiate.
M. Eocene to Holocene: Japan; Australia: 
Victoria: New Zealand; Formosa: Indonesia: 
Sumatra; Philippines; USA: California, Texas, 
South Carolina; West Indies: Trinidad.

SIGMOMORPHINA Cushman 
and Ozawa, 1928
Plate 459. figs. 8-14

Type species: Sigmomorpha (Sigmomorphina) 
yokovamai Cushman and Ozawa, 1928; OD. 
Sigm om orpha  <S igm o m o rp h in a / Cushman and Ozawa. 

19281*834), p. 17.
S ig m o m o rp h in a  Cushman and Ozawa. 1930 (*835), 

p. II, 13 (nom. transl. ex suhgenus).
Sigm om orphina  IS igm om orphino ideaI Rouvillois. 1960 

1*2654), p. 62: type species: S igm om orph ina  (Signer- 
m arph inn idesi pari.tiensis Rouvillois, 1960; OD.
Test elongate ovate, tapering to the aperture, 

slightly compressed, base rounded, chambers 
added in a biserial sigmoid series in planes 
slightly less than 180° apart, chambers broad, 
low, extending proximally at the sides of the 
test nearly to the base, sutures depressed: 
wall calcareous, finely perforate, radial in struc
ture. surface smooth to finely striate longitudi
nally: aperture terminal, radiate. U. Paleocene 
(Thanetian) to Holocene; cosmopolitan.

Remarks: The subgenus Sigmomorphi- 
noides was based on aberrant specimens with 
two apertures.

SPIROFRONDICULARIA Schubert. 1902
Plate 459. figs. 15 and 16

Type species: Polymorphina frondicularioides 
Chapman, 1894 (*524(, p. 716; SD Galloway, 
1933(*1205>, p. 262.
Frondicularia (Spirofrondicularia) Schubert, 1902 (*2811), 

p. 16.
Q uadrulina  Cushman and Ozawa, 1930 (*835), p. 12,18: 

type species: Polymorphina rhabdogonioides Chapman. 
1894 (*524), p. 716; OD.

Spirofrondicularia  Galloway. 1933 (*1205), p. 260 Inom. 
transl. ex subgenus).
Test elongate, tapering both at the base and

at the apertural end. rhomboidal to quadrate in 
section, sides may be slightly excavated, early 
chambers in quadriserial arrangement, later 
uniserial, overlapping at the angles, slightly 
arched on the faces of the test, sutures de
pressed; aperture terminal, rounded to ovate, 
with radial border. L. Jurassic?; U. Jurassic 
(Tilhonian) to L. Cretaceous (Aptian): England; 
USSR: Russian Platform, Precaspian region.

STRIGIALIFUSUS Loeblich 
and T appan,1986 
Piute 459, figs. I and 2

Type species: Polymorphina regina Brady. 
Parker, and Jones var. rutila Cushman. 1923 
(*724), p. 34; OD.
Strigialifusus Loeblich and Tappan, 19861*1928), p. 248.

Test elongate, up to 1.3 mm in length, 
narrow, fusiform, base with distinct spine, 
early chambers added in three planes, later 
biserial, narrow and high, overlapping very 
little on the sides and increasing rapidly in 
size, the final pair occupying more than half 
the test length, sutures oblique, weakly de
pressed; wall calcareous, hyaline, radial, sur
face with fine longitudinal costae; aperture 
terminal, radiate. M. Oligocene (Rupelian): 
USA: Mississippi.

Remarks: Differs from Polymorphina in 
the early triloculine chamber arrangement, 
differs from Pseudopolymorphina in lacking 
an early quinqueloculine stage, and differs 
from both in the narrow fusiform biserial stage, 
apiculate base, and prominent longitudinal 
surface costae.

Subfamily WEBBINELLINAE 
Rhumbler, 1904

Webbinellinae Rhumbler. 1904 (*2617), p. 224. 
Arwebbina Rhumbler. 1913 (*2621 ),p. 346 (err. emend.).

Test polymorphine in early stage, later 
attached to the substrate and may have final 
spreading, branching, or irregular chamber 
agaiast the attachment. L  Jurassic to Holocene.

BULLOPORA Quenstedl, 1856 
Plate 459. figs. 17-23 and 26-28 

Type species: Bullopora rostrata Quenstedl. 
1857 (*2498), p. 580: SD(SM).



B u llo p o m  Quenstedl. 1856 (*2497), p. 292.
A rpem erm im  Rhumbler. I413(*2621 ), p 444: lype species: 

W ebbina irregularis d'Orhigny, 1850 j *2312), p. Il l :  
OD.

Placopsum  Rhumbler. 191.1 (*2621). p. 445: type species: 
W ebbina /wnrt/Terqucm and Pietle, in Terquetn, 1862 
1*3137), p. 458: SD Galloway. 19331*12051, p. 167. 

Arplacopxum  Rhumbler. 19131*2621), p. 445 lerr emend.).
Test attached, consisting of a series of hem

ispherical chambers of circular to ovale out
line. early chambers closely adjacent, later 
chambers may be separated by stolonlike necks, 
chambers of microspheric generation may 
increase rapidly in size, those of the megalo- 
spheric generation of more nearly constant 
diameter; wall calcareous, perforate, surface 
smooth; aperture at the open end of the sto- 
loniferous necks. L. Jurassic (Lias) to U. Cre
taceous (Maastrichtian); cosmopolitan.

HISTOPOMPHUS Loeblich and Tappan. 1949 
Plate 459. fig. 25

Type species: Globulina redriverensis Tappan, 
1943 (*3121), p. 505 (syn.: Bullopom irregularis 
Lozo. 1944, *1937, p. 559. non Webbina 
irregularis d’Orbigny. 1849); OD.
H isto p o m p h u s  Loeblich Hnd Tappan, 1949 1*1881),

p. 262.
Test large, attached, early chambers poly- 

morphine. later attached with a spreading 
chamber surrounding the test, leading to an 
elongate tubular or branching undivided cham
ber, sutures of early stage flush to slightly 
depressed; wall calcareous, perforate, sur
face smooth: aperture rounded or forming a 
low arch at the ends of the tubular attached 
chamber. L. Cretaceous (Albian); USA; Okla
homa, Texas.

VITRIWEBBINA Chapman. 1892 
Plate 459. fig. 24

Tvpe species: Vitriwebbina sollasiChapman, 
1892; SD Cushman, 1927 (*746), p. 189.
Vitriwebhina Chapman. 1892 1*523), p. 52. 53.

Test attached, a large ovoid initial cham
ber surrounded by an irregular broad and 
spreading undivided second chamber; wall 
calcareous, perforate, surface smooth; aperture 
consisting of openings at the ends of tubular 
necklike projections from the margin of the

flangelike second chamber. L. Cretaceous 
(Albian); Europe; North America.

WEBB1NELLA Rhumbler, 1904
Plate 460. figs. I and 2

Type species: Trochammina (Webbina f invgu- 
laris (d’Orbigny) van hemisphaerica Jones, 
Parker, and Brady, 1866 (*1622), p. 27; SD 
Cushman. 1918 (*710), p. 61.
W cbbinella Rhumbler. 1904 |*2617|, p. 228. 
A rw ebbinum  Rhumbler, 1913 (*2621), p. 346 (err. emend.). 
U n g u lo p yn d in o id es  Saidova. 1975 (*26951, p. 202: type 

species: Lingulopyrvlinoidcs crasxa Saidova. 1975 (recte 
L. emssus): OD.
Test attached, early stage probably free, 

ovate in outline, chambers in polymorphine 
or pyruline arrangement, low, strongly over
lapping the earlier chambers and separated by 
oblique sutures, later with a narrow to broad 
keel-like to flangelike chamber attached to the 
substrate and surrounding the earlier part of 
the test; wall calcareous, hyaline, perforate 
radial, surface smooth; aperture terminal, slit
like. L. Cretaceous (Albian) to Holocene: 
cosmopolitan.

Remarks: Lingulopvrulinoides was des
cribed as a polymorphinid with biserially 
arranged chambers and a marginal keel com
pletely surrounding the test but appears to be 
a Webbinetla that has been detached from 
the substrate.

Subfamily ED1THAELL1NAE Fuchs, 1967
Edithaellinae Fuchs. 1967 |*l 189), p. 320 las Edithadlinaei. 
Vasiglobulininae Poag. 1969 (*2432), p. 48.

Test polymorphinoid in early stage, later 
attached to a substrate or in cavities pro
duced by dissolution in shell fragments that 
serve for anchorage of the surficial spines of 
the test. L. Cretaceous. U. Eocene to Pliocene.

ECHINOPORINA Fuchs, 1967
Plate 460, fig. 3

Type species: Echinoporina erinacea Fuchs. 
1967 (nom. imperf. as E. erinaceus): OD. 
E chinoporina  Fuchs. 1967 1*1189). p. 323.

Test attached, small, hemispherical, cham
ber arrangement unknown, but the globular 
test is surrounded by a narrow attachment 
region: wall calcareous, perforate, surface cov



ered with fine spinules; aperture a simple 
round opening slightly above the attachment.
L. Cretaceous (M. Albian): Netherlands.

Remarks: This genus and type species are 
known from a single specimen and whether 
unilocular or chambered is unknown. The 
apparent round aperture also may be the result 
of breakage.

EDITHAELLA Fuchs. 1967
Plate 460. figs. 4-8

Type species: Edithaella sessilis Fuchs, 1967:
o d .
Edithaella  Fuchs, 1967 (*1189), p. .120 (as Edithaella). 
C tm iusphaera  Fuchs. I%7 (*1189), p. -121; type species: 

C ornusphaera grandis Fuchs. I%7; OD.
Test small, from 0.3 mm to 0.5 mm in di

ameter. commonly free and globular but adult 
may have an irregular spreading attachment, 
early chambers trochospirally arranged, final 
chamber large, inflated, and enveloping; wall 
calcareous, surface may be finely hispid; aper
ture probably consists of openings at the ends 
of the few tubular necklike projections from 
the final chamber. L. Cretaceous IM. Albian): 
Netherlands.

GRILUTA Fuchs, 1967
Plate 460. figs. 9-11

Type species: Grillitaplanispira Fuchs. 1967; 
OD.
Grillita Fuchs. I%7 (*1189), p. -121.

Test subspherical. with three small elon
gate early chambers aligned in an arcuate plani- 
spiral series, final chamber globular und much 
larger as in Edithaella. sutures slightly de
pressed. gently curved; wall calcareous, sur
face with fine spinules; aperture not described, 
probably consists of openings at the end of short 
tubular necklike projections as in Edithaella. 
L. Cretaceous (M. Albian); Netherlands.

Remarks: The genus and type species are 
known from a single specimen.

VASIGLOBULINA Poag, 1969
Plate 460. figs. 12-18

Type species: Globidina alabamensis Cushman 
and McGlamery, 1939 (*832}, p. 46; OD.
Vasiglobulina Poag. 1969 (*24321, p. 48.

Tesi ovoid, with few embracing and rap
idly enlarging chambers added in a high spire 
in planes about 144° apart, sutures flush; wall 
calcareous, hyaline, finely perforate, optically 
radiate, surface smooth, striate, or more com
monly covered with long spines that serve for 
attachment and may penetrate a calcareous 
substrate such us molluscan shell fragments; 
aperture consists of a system of tubules radi
ating from a vestibule at the distal end of the 
final chamber, opening to the exterior as a 
circle of pores around a central plug. U. Eocene 
to Pliocene: USA: Mississippi. Alabama: 
England: France: Italy: Germany: Austria: 
USSR: Georgian SSR. Precaucasus.

Subfamily RAMULININAE Brady, 1884
Ramulininae Brady. 1884 (*344), p. 71.

Test free, a series of very irregular cham
bers that may be closely appressed or widely 
separated by stolonlike connections. Jurassic 
to Holocene.

DISCORAMULINA Seiglie. 1964
Plate 461. figs. 1-5

Tvpe species; Discoramulina bollii Seiglie. 
1964: OD.
D iscoram ulina  Seiglie. 19641*2843|, p. 501.

Test attached by means of a discoid pro
loculus. later with several radiating series of 
uniserially aligned chambers of hemicircular 
section, that may continue to be attached to 
the substrate or may grow free and become 
cylindrical, sutures straight and flush to slightly 
depressed; wall calcareous, dorsal surface per
forate, attached surface imperforate, may have 
small lateral projections that adhere to the 
substrate; aperture rounded, simple, at the 
end of each uniserial row of chambers. M. 
Eocene to Holocene; off Venezuela: Cuba: 
India: Southwest Kulch.

RAMULINA T. R. Jones. 1875
Plaic 461, figs. 7 and 8

Type species: Ramulina laevis T. R. Jones, in 
J.' Wright. 1875: OD.
R am ulina  T. R. Jones, in J. Wrighl. 18751*3395|, p. 88.

Globular or irregular chambers loosely con
nected by stolonlike necks or a straight or



branching tube with chamberlike swellings; 
wall calcareous, finely perforate, surface 
smooth to hispid; aperture at the open ends 
of the stolonlike tubes. Jurassic to Holocene: 
cosmopolitan.

RAMULINELLA Paalzow, 1932 
Plate 461, fig. 6

Type species: Ramulinella suevica Paalzow, 
1932: OD(M).
R am ulinella  Paalzow. 1432 (*2323), p. 135.

Globular or somewhat irregular chambers 
as in Ramulim but without regular anangmenl. 
closely appressed rather than separated by 
stolonlike necks; wall calcareous, finely per
forate. surface hispid: aperture rounded at 
the end of the final chamber. U. Jurassic 
(Oxfordian); Germany; USA: South Dakota.

SPORADOGENERINA Cushman. 1927
Plate 461. figs. II iiml 12

Type species: Sporadogenerina flintii Cush
man. 1927 =  Rarmdina proteiformis Flint. 
I899(*1139), p. 321: OD.
Sponuiogenerina  Cushman. 1427 (*741), p. 45.

Test elongate, early stage with inflated but 
poorly defined chambers of irregular shape 
and arrangement, later becoming rectilinear 
or branching, sutures obscure: wall calcare
ous, perforate, radial in structure, surface 
smooth: aperture terminal, radiate in the early 
stage, later with multiple irregularly placed 
radiate apertures. Holocene; Gulf of Mexico: 
Atlantic.

WASHITELLA Tappan, 1943
Plate 461. figs. 4 and 10

Type species: Washitelkt /y/nca Tappan, 1943: 
OD.
W ashilella Tappan, 1443 (*3121), p. 515.

Test of irregularly shaped and arranged 
chambers or these may be arcuate, rectilin
ear. or variously branched, sutures distinct, 
slightly constricted: wall calcareous, perfo
rate, radial in structure, surface smooth; 
aperture simple, rounded, and may be pro
duced on a short conical neck at the end of a 
series of chambers, commonly with more than

one per chamber. L. Cretaceous (Albianl to 
U. Cretaceous (Cenomanian); USA: Texas, 
Oklahoma, Wyoming.

Family ELLIPSOLAGENIDAE 
A. Silvestri. 1923

El/ipsolagenidae. nom. transl. herein ex subfamily.
Test unilocular; aperture with an entoso- 

lenian tube. Jurassic to Holocene.
Remarks: Although Ellipsolagena is re

garded as a synonym of Fissurina. the family 
group name based on it nevertheless retains 
priority (1CZN Arts. 23 (d); 40 (a)).

Subfamily OOLTNINAE Loeblich 
and Tappan, 1961

O olitiinae Loeblich and Tappan. 1461 1*19021, p. 244. 
A n lu r in in a e  R. W. Jones. 1484 (*1615), p. 49.

Test unilocular, radiully symmetrical: 
rounded to radiate central aperture provided 
with an entosolenian tube. Jurassic to Holocene.

ANTURINA R. W. Jones. 1984 
Plate 462. fig. 1

Type species: Anturina haynesi R. W. Jones, 
1984; OD.
A n tu r in a  R. W. Jones, 14841*1615), p. 44.

Test globular to ovate; wall calcareous, 
hyaline, radial, surface smooth: aperture some
what produced, consisting of radiating slits 
that do not meet centrally. Holocene: Wales.

Remarks: The genus is tentatively recog
nized herein, although as yet incompletely 
described. The original description of the 
type species is identical to Haynes’ (1973. 
*1436, p. 108) description of "Ooiina laevigata" 
(non Ooiina laevigata d'Orbigny). and the 
holotype is the specimen figured by Haynes. 
The description stated that the wall is “pre
sumably minutely perforate,” that the aperture 
has a “tremalophore with eight radiate grooves.” 
and a “faint trace of an entosolenian tube." 
Illustrated by SEM. no internal tube is visi
ble, the magnification is insufficient to deter
mine the perforate or imperforate nature of 
the wall, and the term trematophore was 
incorrectly used, as it implies the presence of 
a separate plate bearing multiple openings.



BUCHNERINA R. W. Jones. 1984
Plate 462, figs. 4-6

Type species: Buchnerina iberica R, W. Jones, 
1*984; OD.
Buchnerina R. W. Jones. 1984 1*1615), p. 104.

Test unilocular, ovoid, flattened, with one 
or more peripheral keels, sides flat to gently 
convex, somewhat depressed just within the 
marginal keels; wall calcareous, hyaline, sur
face smooth or finely granulate; aperture ter
minal, rounded, on a short thick neck, and 
provided with a short straight entosolenian 
tube. Pleistocene to Holocene; N. Atlantic.

CUSHMANINA R. W. Jones. 1984
Plate 462. figs. 7-12

Type species: Lagena vulgaris Williamson var. 
desmophora F. W. O. Rymer Jones, 1872 
(*1614), p. 54: OD.
C ushm anina  R. W. Jones. 1984 1* 16151, p. 54 lalso err. 

cit. as C uschm anina. p. 117|.
Test unilocular, globular to ovate or fusi

form, circular in section, with a distinct neck: 
wall calcareous, hyaline to translucent, sur
face with prominent longitudinal costae that 
may continue to the edge of the aperture, 
each costa bearing one or two rows of large 
punctae. producing a chainlike appearance: 
aperture rounded at the end of the neck and 
bordered by a thickened collar, provided with 
a short centrally placed entosolenian tube, 
although this may be absent in some speci
mens. U. Miocene to Holocene; Europe; USA: 
California: Atlantic: Pacific.

EXSCULPTINA Patterson 
and Richardson, 1987

Plate 462. figs. I .VI6
Type species: Lagena sidebottomi Earland. 
1934 (*1041), p. 161 (syn.: Lagena intermedia 
Sidebottom. 1912 (*2912), p . 399. non Lagena 
striata var. intermedia Rzehak. 1886); OD. 
Exsculpiina  Patterson and Richardson. 1987 (*2372Ak 

in press.
Test unilocular, pyriform to conical, circu

lar in section; wall calcareous, hyaline to trans
lucent. nonporous, test surface smooth in the 
upper part, lower part with numerous incised 
channels terminating at a ring encircling the

base, central part of the base covered with a 
reticular mesh: aperture round, bordered with 
a hyaline collar and provided with a straight, 
ecentral entosolenian tube. Pleistocene to 
Holocene: Southwest Pacific, to about 4,650 
m; N. Pacific: Benham Rise; Antarctic: Sco
tia Sea. 3,721 m.

FAVUL1NA Patterson 
and Richardson. 1987

Plate 46.1, figs. I and 2
Type species: Entosolenia squamosa (Montagu) 
var. y  hexagona Williamson, 1848 (*3378), p. 
20; OD.
Favufim t Patterson and Richardson. 1987 |*2372Ah in 

press.
Test unilocular, subglobular to ovate, cir

cular in section; wall calcareous, translucent, 
surface covered by elevated ridges forming 
large polygonal reticulations: aperture rounded 
on a slightly produced neck that may have a 
thickened collarlike rim. provided internally 
with a short straight central entosolenian lube. 
Miocene to Holocene; cosmopolitan.

GALWAYELLA Patterson and Pettis, 1986 
Plate 46.1. figs. .1 and 4

Type species: Lagena trigonoelliptica Balkwill 
and Milletl, 1884 (*113), p. 81; OD.
GaJwayella Patterson and Pettis. 19861*2371), p. 74. 
Trigonulina Seguenza, 18621*2838), p. 741 non Trigonulina 

d'Orbigny. 1846): type species: Trigonulina obtonga 
Seguenza, 1862: SO Cushman. 1928 (*747), p. 193. 

Gatwavella Towe. 1985 (*3220), p. 64 (name not availa
ble. ICZN Art. 13 (a)(i), no description).
Test elongate ovale, triangular in section, 

sides flattened to convex: wall calcareous, 
hyaline, surface smooth except for a longitu
dinal carina at each of the three test angles; 
aperture terminal, rounded to triangular, with
out a distinct neck, provided with a short 
straight entosolenian lube. Miocene (Helvetian) 
to Holocene; cosmopolitan.

HETEROMORPH1NA R. W. Jones. 1984
Plate 463. fig. 15

Type species: Oolina heteromorpha Parr, 1950 
(*2363), p. 304; OD.
Hetemmorphina R. W. Jones, 1984 1*1615), p. 48.

Test ovoid, circular in section; wall calcar



eous, hyaline, radial, surface smooth and 
unomamented; aperture terminal and rounded, 
the neck forming a small apertural chamberlet 
and provided with an entosolenian tube. 
Holocene; Atlantic; Pacific.

Remarks: Although described as bilocular 
and belonging to the Glandulinidae, Hetero- 
morphina is here regarded as unilocular but 
with an apertural chamberlet similar to that 
of some other Nodosariina. Nodosaria calo- 
morpha Reuss, 1866, placed here by R. W. Jones 
(1984. *1615). is probably a juvenile Denialina.

HOMALOHEDRA Patterson 
and Richardson, 1987 

Plate 463, figs. 5-7
Type species: Lagena guntheri Earland. 1934 
1*1041). p. 151; OD.
fioinalohedni Patterson and Richardson, 1987 (*2372A|, 

in press.
Test unilocular but double specimens may 

occur, ovate to pyriform, circular in section; 
wall calcareous, hyaline, translucent, surface 
with a few heavy longitudinal ribs that extend 
up the wall from a circular ring near the test 
base to merge into a ringlike collar just below 
the apertural neck; aperture rounded at the 
end of the brief smooth neck, provided with a 
short, straight entosolenian tube. Pleistocene 
to Holocene; cosmopolitan.

LACULATINA Patterson 
and Richardson. 1987 

Plate 463. figs. 12-14
Type species: Lagena quadriiatera Earland 
var. stria tula Earland, 1934 (*1041), p. 160; 
OD.
Laculatina Patterson and Richardson. 1987 |*2372A), 

in press.
Test unilocular, elongate, quadrate to rec

tangular in section, with sharp to carinate 
angles; wall calcareous, hyaline to translu
cent. finely perforate, surface smooth to finely 
and discontinuously longitudinally ribbed: 
aperture rounded on a short neck and pro
vided with a short straight entosolenian tube. 
Miocene to Holocene: Atlantic; Pacific: 
Antarctic.

LAGNEA Popescu, 1983
Plate 462, figs. 2 and 3

Tvpe species: Fissurina radiata Seguenza. 1862 
(*2838), p. 70; OD.
Lagnea Popescu. 19831 *2456A I, p. 272 
Sotenina R. W. Jones. 1984 (*16151, P- 121; type species: 

Lagenoxolenia'l tenuistriatiformix McCulloch, 1977 
(*19611, p. 74; OD.
Test unilocular, flasklike, compressed, 

periphery broadly carinate, keel commonly 
with radiating tubules, struts, or reticulations 
and may extend completely around the periph
ery to invest the neck as well; wall calcare
ous. hyaline, radial, surface smooth or variously 
ornamented with longitudinal striae or fine 
ribs: aperture round to oval, terminal, at the 
end of a distinct neck, may have a thickened 
rim, provided with an entosolenian tube. M. 
Miocene to Holocene; cosmopolitan.

OOLINA d’Orbigny, 1839
Plate 463, figs, 8-11

Type species: Oolina laevigata d’Orbigny. 1839: 
SD Galloway and Wissler, 1927 (*1209), p. 50.
Oolina d'Orhigny, 1839 1*2306), p. 18.
Ovulina Ehrenberg, 1845 (*1065), p. 358 lerr. emend.: 

non Ovutina Schultze, 1854, nec Gruber. 1884). 
Cenchridium Ehrenberg. 1845 (*1065), p. 317.357: type 

species: Cenchridium xphaerula Ehrenberg, 1845; 
OD.

Enloxolenia Williamson. 18481*3378), p. 16; type species: 
Enloxolenia lineota Williamson. 1848: SD Cushman. 
1927 (*746), p. 190.
Test unilocular, globular to ovale: wall cal

careous. hyaline, radial, surface smooth or with 
very fine longitudinal striae, base may be apicu- 
late; aperture rounded, slightly produced on 
a short neck and may be surrounded by radial 
grooves. Jurassic to Holocene; cosmopolitan.

PRISTINOSCEPTRELLA Patterson 
and Richardson. 1987 

Plate 464. figs. 1-3
Type species: Pristinosceptrelta hispida Pat
terson and Richardson. 1987; OD. 
Prixunoxceptrelhi Patterson and Richardson. 1987 (*2372), 

p. 219.
Test unilocular, globular, circutar in sec

tion: wall calcareous, translucent, perforate, 
surface pustulose to hispid; aperture round 
to radiate at the end of a distinct and rela



tively narrow and elongate neck, provided 
with an entosolenian tube. Pleistocene to 
Holocene: Southwest Atlantic.

Remarks: Differs from Oolina in the dis
tinct neck and hispid surface, differs from 
Pseudoolina in the round rather than fissurine 
aperture, and differs from Lagenosolenia in 
being globular rather than compressed.

VASICOSTELLA Patterson 
and Richardson. 1987

Plate 464. figs. 4-7
Type species: Lagena vulgaris Williamson var. 
helophoromarginata F. W. O. Rymer Jones, 
1872(*1614), p. 61: OD.
Vasicostella Patterson and Richardson, 1987 (*2372|, 

p. 220. 224.
Test unilocular, flasklike, compressed, 

periphery carinate: wall calcareous, hyaline, 
perforate, surface longitudinally nodose, cos
tate. or punctate: aperture round to oval, 
bordered with a slight lip and provided with a 
central entosolenian tube. Pleistocene to 
Holocene; Mediterranean; Atlantic; Pacific.

Subfamily ELLIPSOLAGENINAE 
A. Silvestri, 1923

F-llipsolagcninae A. Silvestri. 1923 1*29511, p. 265.
Test unilocular; aperture slitlike, bilaterally 

symmetrical, provided with an entosolenian 
tube. U. Cretaceous to Holocene.

DUPLELLA Patterson and Richardson, 1987 
Plate 465. figs. I and 2

Type species: Duplella apexadina Patterson 
and Richardson, 1987; OD.
Duplella Patterson and Richardson, 19871*2372), p. 217.

Test unilocular, ovate in outline, slightly 
compressed, ovoid in section: wall calcare
ous, translucent, surface smooth: aperture 
symmetrical, consisting of two elongate slits, 
one at each side of the test apex and separated 
by a narrow bridge, the straight central enlo- 
solenian lube is bifurcated just beneath the 
openings so that both connect with the tube. 
Pleistocene to Holocene; S. Atlantic: Rio 
Grande Rise.

FISSURINA Reuss. 1850 
Plate 465. figs. 5-9

Type species: Fissurina laevigata Reuss, 1850: 
OD(M).
Fissurina Reuss. 18501*25731, p. 366.
Hyaleina O. G. Costa. 18561*686), p. .166; type species: 

obj.: SD Loeblich and Ihppan, 1964 (*1910), p. C540. 
FJlipsolagena A. Silvestri, 19231*2951), p. 265.268; type 

species: Lagerut aruliviima Fomusini. 1889(*II50|,p. I. 
ODtMl.

Fllipsofisxurina A. Silvestri. 1923 1*2951), p, 265; type 
species: Fissurina laevigata Reuss, 1850.obj.; SI) Loeb- 
lich and Tappan, 1964 (*1910), p. C54I.
Test rounded lo ovate in outline, oval to 

lenticular in section, periphery may have one 
or more keels: wall calcareous, hyaline, finely 
perforate, surface smooth, with random or 
regularly aligned punctae; aperture terminal, 
ovate to slitlike, within a slightly depressed 
fissure at the test apex, provided internally 
with an entosolenian tube that may be cen
tral or may curve toward one side of the test 
and may be attached to the inner wall. Creta
ceous to Holocene: cosmopolitan.

LAGENOSOLENIA McCulloch, 1977
Plate 465. figs. It) and 11

Type species: Lagenosolenia soulei McCulloch. 
1977; OD.
Lagenosolenia McCulloch. 1977 (*1961), p. 49.

Test ovate to elongate, flasklike, compressed 
and ovate to lenticular in section, may be 
laterally carinate; wall calcareous, hyaline to 
opaque, finely perforate, surface smooth, may 
have one or more peripheral keels; aperture 
ovale to slitlike, produced on a neck, pro
vided wiLh a central entosolenian tube and 
may be bordered by a phialine lip. Holocene: 
Pacific; Atlantic.

PALLIOLATELLA Patterson 
and Richardson. 1987 

Plate 465, figs. 12-14
Type species: Palliolatella avita Patterson and 
Richardson. 1987; OD.
Palliolatella Patterson and Richardson, 1987 1*2372), 

p. 219.
Test unilocular, elongate ovate, compressed, 

carinate, commonly with more than one keel;



wall calcareous, hyaline to translucent, sur
face smooth and unornamented other than 
by the lateral carinae; aperture terminal, 
rounded to ovate on a neck and partially 
enclosed by a hood formed by a widened 
expansion of the main carina. entosolenian 
tube present. U. Cretaceous (CampanianI to 
Holocene: Germany: Mediterranean: Atlantic: 
USA; Pacific: Antarctic.

PSEUDOOLINA R. W. Jones, 1984
Plate 405, figs. .1 and 4

Type species: Pseudoolina fissurinea R. W. 
Jones, 1984: OD.
Pseudoolina R. W. Jones. 14841*1615), p. 114.

Test unilocular, globular to ovate, nearly 
circular in section; wall calcareous, hyaline, 
optically radial, perforate, surface smooth to 
costate: aperture terminal, without a distinct 
neck, elliptical to slitlike, bordered by 
equally developed lips on the slightly pro
duced margins, and provided with a flared 
entosolenian tube that is attached to the inner 
dorsal wall of the test. Pleistocene to Holocene; 
cosmopolitan.

Subfamily PARAFISSURININAE 
R. W. Jones. 1984

Parafissurininac R. W. Jones. 1984 (*1615), p. 126.
Test unilocular: aperture asymmetrically 

placed, provided with an entosolenian tube. 
M. Eocene to Holocene.

Remarks: Although originally defined as a 
subfamily of the granular-walled Pleurosto- 
mellidae. the presently included genera have 
a hyaline radial wall, and the revised subfam
ily is placed in the Ellipsolagenidae.

CURSINA Patterson and Richardson. 1987 
Plate 466. figs. I and 2

Type species: Cursina ado mat a Patterson and 
Richardson. 1987; OD.
Cursina Patterson and Richardson, 1987 (*2372A I, in 

press.
Test unilocular, subglobular to slightly ovate 

in section with complete peripheral keel: wall 
calcareous, hyaline, surface with a coarse retic
ulum of raised ridges; aperture subterminal.

an elongate slit just ventral to the projecting 
keel, ventral margin of the aperture bordered 
by a short spatulate lip, provided internally 
with a long entosolenian tube that attaches to 
the inner dorsal wall and extends nearly to 
the base of the test. Pleistocene to Holocene; 
Atlantic.

IREN1TA R. W. Jones. 1984
Plate 466, figs. 3 and 4

Tvpe species: Lagem cornigera Buchner, 1940 
(*444), p. 514; OD.
Irenita R. W. Jones, 19841*1615), p. 116 (also err. cit. as

Irenia. p. 120. and as Iremila. p. 91).
Test unilocular, ovate, compressed, the dor

sal side terminally produced and spreading in 
a hoodlike structure over the aperture: wall 
calcareous, hyaline, periphery with a single 
or double, smooth or chainlike keel or may 
have a double keel in part of the test and 
a single one elsewhere: aperture broad and 
crescentic, subterminal between the asym
metrically developed lips, the dorsal border 
produced and the ventral one shorter, ento
solenian tube fastened to the midline of the 
dorsal wall in the upper part, then turns to 
one edge and continues into the lower half of 
the test. Pleistocene? to Holocene; Mediter
ranean: Southwest Pacific.

PARAFISSURINA Parr, 1947
Plate 466. figs. 5-9

Tvpe species: Lagena ventricosa A. Silvestri, 
19041*2931), p. 10; OD.
Parafissurina Parr. 1947 (*2362), p. 123.

Test unilocular, slightly compressed, periph
eral margin rounded to weakly carinate; wall 
calcareous, surface smooth: aperture crescen
tic, subterminal, the dorsal margin projecting 
beyond the opening in a hoodlike extension, 
entosolenian tube curved and attuched to the 
inner dorsal wall. M. Eocene to Holocene; 
cosmopolitan.

PSEUDOFISSURINA R. W. Jones, 1984
Plate 466, figs. 12-14

Tvpe species: Pseudofissurina mccullochae 
R. W. Jones. 1984; OD.
Pseudofissurina R. W. Jones. 1984 (*1615), p. 118.



Test small, rounded to ovate in outline, 
slightly compressed, but with low convex sides 
and carinate periphery, commonly tricarinate, 
with the median keel being most prominent: 
wall calcareous, perforate, hyaline radial, sur
face smooth and unomamented other than 
the peripheral keels: aperture subterminal, 
crescentic, one margin somewhat produced 
but does not form a hood like that of Para- 
fissurina. internally provided with a long 
entosolcnian tube attached to the dorsal wall 
and extending back nearly to the base of the 
chamber before flaring terminally. Oligocene 
to Holocene: cosmopolitan.

PSEUDOSOLENINA R. W. Jones. 1984
Plate 466. figs. 10 and 11

Type species: Pseudosolenina borealis R. W. 
Jones. 1984: OD.
Pseudosolenina R. W. Jones, 1984 (*1615), p. 120.

Test ovale in outline, produced at the 
apertural end, compressed, carinate, the sin
gle broad keel continuous with the margin of 
the neck: wall calcareous, hyaline, optically 
radial, surface smooth, possibly imperforate: 
aperture subterminal, crescentic, margins 
inequally developed but without a hood and 
with a straight entosolenian tube attached to 
the dorsal wall. U. Pleistocene to Holocene: 
Atlantic.

VENTROSTOMA Schnitker, 1970
Plate 466, figs. 15-19

Type species: Lagena fovigera Buchner. 1940 
1*444), p. 541: OD.
Venlrosloma Schnitker. 1970 1*2786), p. 46.
Arlhurina R. W. Jones. 1984(*1615),p. 104 (alsoerr. cit. as 

Arthuria, p. 95): type species: Lagena depressa Chaster, 
I892(*546), p. 62 (syn.: Lagena cymbula Heron-Allen 
and EartamJ. 1913 (*1470), p. 90); OL).
Test free, ovate to reniform in outline, slighdy 

flattened and asymmetrical, commonly with 
flat to concave ventral side and convex dorsal 
side, periphery may be rounded or have a 
thickened rim: wall calcareous, hyaline, finely 
perforate, surface smooth but may have a 
rounded scartike structure near the aboral 
end of the test on the dorsal side: aperture 
rounded, eccentrically located on the con

cave ventral side, commonly in a slight depres
sion or constriction of the test, provided with 
an entosolenian tube that arches inward across 
the chamber lumen to attach to the dorsal 
side and continues down the wall toward the 
aboral end. U. Miocene to Holocene: England; 
Ireland; Italy: USA: North Carolina.

WALTERPARR1A R. W. Jones, 1984
Plate 467. figs. 1-4

Type species: Lagena millettii Chaster. 1892 
(*546|, p. 61: OD.
Wallerparria R. W. Jones. 1984 (*1615), p. 129.

Test unilocular, subcircular to ovate in out
line. compressed, may be carinate: wall cal
careous. hyaline, surface smooth; aperture 
subterminal and rounded to slitlike, the two 
borders inequally developed and expanding 
to form a flared and almosi circular flange of 
suckerlike appearance, an entosolenian tube 
may be attached to the dorsal wall and may 
flare at its inner end. Holocene; British Isles; 
Atlantic: Pacific; Mediterranean.

WIESNERINA R. W. Jones, 1984
Plate 466. figs. 20-22

Type species: Lagena unguis Heron-Alien and 
Earland, 1913 (*1470), p. 86; OD.
Wiesnerina R. W. Jones. 1984 (*1615), p. 124.

Test unilocular, ovate to elongate, moder
ately compressed, carinate: wall calcareous, 
hyaline, surface smooth; aperture rounded to 
elliptical, subterminal, at the junction of carina 
and chamber body, the carina projecting above 
the opening on the dorsal margin, entosolenian 
tube attached to the dorsal wall and may flare 
within. Pleistocene to Holocene; Atlantic; 
Pacific; Mediterranean.

Subfamily SIPHOLAGENINAE Patterson 
and Richardson, 1987

Sipholageninae Paiterson and Richardson. 1987 (*2372), 
p. 224.
Test unilocular; wall calcareous, of two 

discrete layers; aperture terminal, rounded, 
and may have an entosolenian tube. U. Oligo
cene to Holocene.



BIFARILAMINELLA Patterson 
and Richardson, 1987 

Plate 467. figs. 13-15; plate 831, fig. 4 
Type species: Lagena advena Cushman. 1923 
(*723), p. 6; OD.
Bifarilaminella Patterson and Richardson. 1487 (*2372A), 

in press.
Test free, circular in section, globular, but 

produced into a neck at one pole: wall calcar
eous, translucent, of two discrete layers, the 
inner wall layer imperforate, with shagreenate 
surface, outer wall finely costate longitudinally, 
the fine costae bifurcating and anastomosing 
to maintain a nearly constant spacing, costae 
interconnected by narrow bars that leave small 
openings between them, a few much more 
elevated and flangelike costae present on the 
apertural neck, grading into the low costae at 
their base : base of the test with a ring of short 
blunt spines; aperture terminal, subtrigonal 
with short notches at the angles, at the end of 
the long neck that comprises about one-third 
the length of the test. U. Oligocene to Holo
cene: cosmopolitan.

PYTINE Moncharmont Zei 
and Sgarrella, 1978

Plate 467, figs. 5-4
Type species: Pytineparthenopeia Monchar
mont Zei and Sgarrella. 1978; OD.
Pytine Moncharmont Zei and Sgarrella, 1978 (*2166), p. 2.

Test unilocular, ovate to pyriform, circular 
in section, with distinct neck: wall calcare
ous. hyaline, optically radial, translucent, dou
ble, with inner thicker, smooth layer and outer 
layer consisting of long flat strips or ribs 
supported by pillars perpendicular to the wall 
surfaces; elongate apertural neck is an exten
sion from the inner wall layer, and the outer 
layer may not continue onto the neck, or only 
a few of the longitudinal ribs of the outer 
layer may continue up the neck to the ringlike 
apertural rim, the longitudinal ribs on the 
neck connected and supported by transverse 
plates that occupy the position of the pillars 
of the main chamber wall; aperture rounded, 
at the end of the elongate neck. Pleistocene 
to Holocene: Mediterranean; Pacific.

SIPHOLAGENA Moncharmont Zei 
and Sgarrella, 1980

Plate 467. figs. 10-12
Type species: Lagena benevestita Buchner. 
1940 (*444|, p. 445; OD.
Sipkotayena Moncharmont Zei and Sgarrella. 14801*2167), 

p. I (nom. subst. pro Buchneria Moncharmont Zei and 
Sgarrella. 1977).

Buchneria Moncharmont Zei and Sgarrella. 1977 (*2165), 
p. 5 (non Buchneria Bomer. 1952): type species: obj., Of). 
Test unilocular, ovale to pyriform, circular 

in section, with elongate neck: wall calcare
ous, perforate, optically radial, of two layers 
separated by numerous solid pillars perpen
dicular to the wall, inner wall layer entire, 
although it may have elongate tubercles at 
the innermost surface, outer layer ranging 
from one perforated with large teardroplike 
openings in diagonal alignment to a coarsely 
perforate or spongy structure; aperture ter
minal. rounded, on a neck that arises from 
the inner wall and continues as an elongate 
external tube, may flare terminally or have a 
cylindrical collar, internally with a short straight 
entosolenian tube. Pleistocene to Holocene: 
Mediterranean, Atlantic: Pacific.

Family GLANDULINIDAF. Reuss, 1861) 
Glandulinidac Reuss. 1860 (*2581), p. 151.

Test uniserial, biserial, or polymorphine; 
aperture terminal, radial, or slitlike. with an 
entosolenian tube. U. Triassic iCamian). 
Jurassic to Holocene.

Subfamily GLANDULININAE Reuss. 1860
Glandulininae Locblich and Tappan. 19611*1902), p. 299.

nom. corr. pro subfamily Glandulinideu. 
Glandulinidca Reuss. 1862 |*2586|, p. 307, nom. transl.

ex family Glandulinidac.
Glanduiinea Hantken. 1876 (*1398), p. 41. 
Laryngosigminae Said ova. 1981 1*2696), p. 39.

Test uniserial, biserial, or polymorphine; 
aperture terminal, radial, or slitlike, with 
entosolenian tube. U. Triassic (Carnian), 
Jurassic to Holocene.

BARNARDINA S. H. Taylor. Patterson, 
and H. W. Choi. 1985 
Plate 468, figs. 12 and 13

Type species: Barnardina thanetana S. H.



Taylor et al.. 1985 (syn.: Bamardina thanetana 
Haynes. 1981, *1437, Key fig. 9.7 (18/19). non 
fig. 20; name not available, ICZN Art. I3(a)(i). 
no description; = Glandulina? laevigata 
d'Orbigny of Haynes, 1958, *1434, p. 14. pi. 5. 
figs. 1, la-e, non G. laevigata d'Orbigny, 1826); 
OD.
Bamardinu S. H. Tuvlor. Patterson, and H. W. Choi. 1985 

1*3132), p. 20 (validated by provision of description for 
type species).

Barnardina Haynes. 1081 (*1437), p. 1981 name not avail
able. ICZN An. 13 lb), type species not described). 
Test fusiform, broadest near the lower third 

of the final chamber, chambers strongly over
lapping. microspheric test with triserially 
arranged chambers from the apiculate base, 
later chambers uniserial and rectilinear, 
megalospheric test with large proloculus and 
uniserial throughout; wall calcareous, surface 
smooth and unornumented: aperture termi
nal . radiate, with a short straight entosolenian 
tube. U. Paleocene (Thanetian); England.

DAJNITA Loeblich and Tappan. 1964
Plate 488. figs. 8 -11

Type species: Marietta sibirica Dain, in N. K. 
Bykova et al.. 1958 (*475), p. 41: OD.
Oainita Loeblich and Tappan. 1984 (*1910), p. C537 

mom. subst. pro Marietta Dain. 1958).
Marietta Dain. in N. K. Bykova et al., 19581*475), p. 41 

(non Marietta Nowak, 1918. nec M6rch, 1865 = err. pro 
Mariaetta Gray, 1855, nec Soyka, 1958); type species: 
obj.; OD.
Test elongate, subfusiform, slightly com

pressed and ovoid in section, early stage with 
triserially arranged chambers, later biserial, 
chambers increasing rapidly in height, strongly 
embracing: wall calcareous, radial, finely per
forate. surface smooth; aperture terminal, radi
ate. a surface groove reflecting the position of 
an entosolenian tube attached to the wall and 
extending from the aperture of the final cham
ber to the position of the aperture of the 
previous chamber. L. Cretaceous (Hauterivian 
to Barremian) to U. Cretaceous (Maastricht- 
ian); USSR: W. Siberia; Germany.

ENTOSIGMOMORPHINA
McCulloch, 1977
Plate 488. figs. 6 and 7

Type species: Entosigmomorphina angelensis 
McCulloch. 1977; OD.
t.nwsigmomorphina McCulloch. 1977 |*1961 ), p. 177.

Test palmate, flattened, periphery rounded, 
biserial and sigmoidal arrangement of broad 
and low chambers that increase rapidly in 
breadth but very little in height, sutures strongly 
oblique, depressed; wall calcareous, hyaline 
and translucent, finely perforate, surface 
smooth; aperture terminal, radiate, somewhat 
elongate, bordered by a narrow hyaline collar 
and provided with a short, narrow, and tapering 
central entosolenian tube. Holocene; Gulf of 
California, at 60 m.

ESOSYRINX Loeblich and Tappan, 1953
Plate 488. figs 14-16

Type species: Psetidopolymorphina curia Cush
man and Ozawa, 1930 (*835), p. 105; OD.
Esosvrinx Loeblich and Tappan. 1953 (*18871, p. 85.

Test ovate in outline, flattened, ovoid in 
section, chambers few. of nearly equal breadth 
and height and regularly biserial throughout, 
sutures distinct, depressed, oblique; wall cal
careous, surface smooth, a clear hyaline band 
surrounds the aperture just below the opaque 
collar; aperture terminal, radiate, provided 
with a short straight entosolenian tube. Holo
cene; Atlantic; Pacific.

EllGLANDULINA McCulloch. 1977
Plate 488. fig. 19

Type species: Euglandulina inusitata McCul
loch, 1977: OD.
Euglandulina McCulloch. 1977 (*1%1), p. 13.

Test elongate ovate, circular in section, 
chambers uniserial, rectilinear, and strongly 
embracing throughout, although possibly only 
the megalospheric generation is known, sutures 
slightly depressed, horizontal: wall calcare
ous. opaque, surface smooth to finely striate; 
aperture terminal, radiate, with a narrow 
entosolenian tube attached to one wall for up 
to half the chamber height. Holocene; Pacific: 
off Philippine Islands.

GLANDULINA d'Orbigny. 1839
Plate 488. figs. 1-5

Type species: Nodosaria (les Glandulines) lae
vigata d'Orbigny, 1826 (*2303), p. 252: SD 
Cushman. 1927 (*746), p. 189.
Nodosaria iGlandulinai d'Orbigny, 1839 (*2304), p. 12 

(described as subgenus but used in the text in the 
generic sensei.



Nodosaria lies Glandulines) d'Orbigny, IK26 1*23031. 
p. 252 (name not available. ICZN An. 11 (bllil. 11 tgi, 
vernacular!.

Clandulina d’Orbigny. 1846 (*2309), p. 30 (notn. transl. 
ex subgenusl.

Atmctolina von Schlichi. 18701*2756). p. 69: type species: 
obj.; SO Loeblich and Tappan. 19641*1910), p. C537. 

Psecadium Neugeboren, 18561*2242), p. 99: type species: 
Psecadium ellipticum Neugeboren, 1856: SD Galloway. 
19331*12051, p. 244.
Test elongate, ovate, tapering at each end, 

circular in section, microspheric generation 
with tiny and biserially arranged early cham
bers and uniserial and rectilinear later cham
bers, megalospheric test uniserial throughout, 
chambers increasing rapidly in size as added, 
strongly overlapping previous chambers, septa 
commonly resorbed, possibly as each new 
chamber is added or at the time of reproduc
tion, leaving only a single open internal cavity, 
external sutures distinct, flush; wall calcare
ous, radial, commonly opaque except for a 
narrow hyaline and translucent band just below 
the aperture, surface smooth or less com
monly finely striate; aperture terminal, radi
ate, provided with a short, straight entosolenian 
tube. Paleocene to Holocene; cosmopolitan.

GLANDULINOIDES Hu. 1977
Plate 468. figs. 17 and 18

Type species: Glandulinoidesyunrtanensis Hu. 
in He |Ho] and Hu, 1977; OD.
G7aftt/u//nu/dt,j Hu. in He |Ho| and Hu. 19771*14471, p. 15.

Test small, elongate, uniserial, rectilinear, 
circular in section, chambers wider than high, 
enlarging rapidly, final chamber comprising 
one-third or more of the test length, sutures 
distinct, straight, flush; wall calcareous, per
forate; aperture terminal, radiate, with ento
solenian tube. U. Triassic (Camian); China: 
Yunnan Province; USSR: N. Siberia.

Remarks: Rectoglandulina guttula Gerke 
(1961.*1225A,p. 16, pi. 1, fig. 8, pi. 5, figs. 4-6: 
1961, *1226, pi. 112, figs. 4-6) from the Camian 
of Siberia is referrable to Glandulinoides.

GLOBULOTUBA Collins, 1958
Plate 468, figs. 23 and 24

Type species: Globuiotuba enlosoleniformis 
Collins. 1958; OD.
Globuiotuba Collins. 1958 (*646), p. .385.

Test fusiform in outline, circular in sec

tion, chambers few, in a rapidly enlarging 
triserial series, final one occupying up to three- 
fourths the test length, sutures oblique, flush 
to slightly depressed; wall calcareous, hya
line. with translucent ring surrounding the 
aperture just beneath the collar; aperture ter
minal. radiate, with short, narrow, somewhat 
curved entosolenian tube. Holocene: Australia.

GLOBULOTUBOIDES McCulloch, 1977
Plate 469. figs. 18 and 19

Type species: Globuloluboides orbiculus 
McCulloch, 1977 (nom. imperf. as orbicula)', 
OD.
Globuloluboides McCulloch. 1977 1*19611. p. 182.

Test subfusiform. circular in section, cham
bers enlarging rapidly as added, strongly 
overlapping, early chambers added in five 
planes, later biserial, sutures oblique, flush to 
slightly depressed; wall calcareous, thin, hya
line, surface smooth, with clear and transpar
ent collar just beneath the region of the 
aperture; aperture terminal, radiate, with a 
slightly eccentric and curved narrow ento
solenian tube. Holocene: W. Pacific: off Korea, 
at about 45 m.

LARYNGOSIGMA Loeblich 
and T appan,1953 
Plate 468. figs. 20-22

Type species: Laryngosigma hvalascidia Loeb
lich and Tappan. 1953: OD.
Laryngosigma Loeblich and Tappan. 1953 |*I887|, p. 83.

Test elongate ovate, somewhat compressed, 
chambers biserial and sigmoid, added in planes 
slightly less than 180° apart, sutures oblique, 
curved, flush, internal septa subsequently 
resorbed; wall calcareous, hyaline, optically 
radial, surface smooth; aperture terminal, radi
ate. with a short straight entosolenian tube. 
Holocene: Atlantic: Arctic: Antarctic: Pacific: 
Australia.

PHLEGERIA Loeblich and Tappan. 1963
Plate 469. figs. I and 2

Type species: Phlegeria hyalina Loeblich and 
Tappan, 1963; OD.
Phlegeria Loeblich and Tappan. 19631*1909). p. 212.

Test narrow, elongate, tapering at each end. 
chambers in a uniserial and slightly arcuate 
series, strongly overlapping previous cham-



here, the final one occupying about one-half 
the test length, sutures curved, strongly oblique 
as seen from the side, earlier septa resorbed 
internally: wall calcareous, hyaline, finely per
forate, surface smooth: aperture terminal, radi
ate, eccentric in position and at the straighter 
test margin, provided with a slender entosolen- 
ian tube that projects inward from the aperture. 
Holocene: Gulf of Mexico: Atlantic.

R1MAL1NA P6r£baskine. 1946
Plate 464, figs, 6 and 7

Tvpe species: Rimalina pinatensis Perebaskine. 
1946; OD.
Rimalina Perebaskine. (*23AI), p. 3S9.

Test ovate in outline, lenticular in edge 
view, planispirally enrolled with broad low 
chambers, later somewhat flaring, sutures 
radial, arched, flush: wall calcareous, hya
line. surface smooth: aperture radiate at the 
dorsal angle, with an elongate slit extending 
from the margin of the opening to an expan
sion at the base of the apertural face, the 
margins of the slit closed in part, suggesting 
that it represents an attached entosolenian 
tube like that of Siphoglobulina. in part bro
ken open at the surface. U. Cretaceous (U. 
Campanian): France.

SIPHOGLOBULINA Parr. 1950
Plate 464. figs. .VS

Tvpe species: Siphoglobulina siphonifem Parr. 
1950: OD.
Siphoglobulina Parr, 1930 |*2363l, p. 332.

Test ovate in outline, circular in section, 
early chambers added in three planes, each 
added farther from the base but strongly 
overlapping, sutures oblique, gendy curved, 
flush: wall calcareous, hyaline,surface smooth: 
aperture radiate, with narrow entosolenian 
tube attached to the ventral wall of the cham
ber and expanding terminally near the base 
of the chamber, tube also opened to the exte
rior in part. Paleogene to Holocene: Aus
tralia: Antarctica.

TAPPANELLA Gudina and Saidova. 1969
Plate 469, figs. 8-10

Type species: Tappanella arctica Gudina and

Saidova. 1969 (*1333), p. 11 lOlsyn.: Glandulina 
laevigata d'Orbigny of Gudina. 1966 (*1329), 
p. 29, non Glandulina laevigata d’Orbigny, 
1839): OD.
Tappanella Gudina and Saidova. 1%91*13331, p. 1110.

Test elongate ovate, fusiform or subcylin- 
drical. tapering at both ends, circular in sec
tion. chambers enlarging rapidly as added 
and strongly embracing, biserially arranged 
for most of growth but terminally uniserial, 
final chamber comprising over one-half the 
test length, sutures oblique in early stage, 
final one or two nearly horizontal, slightly 
depressed, inner septa may be resorbed in 
later growth or during reproduction; wall cal
careous, optically radial, white to cream col
ored. with clear and translucent collar just 
beneath the apertural rim: aperture terminal, 
radiate, commonly with a short, straight, cen
tral entosolenian tube. Pleistocene to Holo
cene; USSR: Northwest Siberia; Japan; Alaska; 
Greenland; Sweden.

Remarks: Originally stated to differ from 
Glandulina in having an entosolenian tube 
and in the absence of septal resorption, but 
both features were shown to vary in both 
Tappanella and Glandulina (S. H. Taylor et 
al.. 1985. *3132). Tappanella differs from 
Glandulina in the much more extensive bise
rial stage, depressed sutures, and few uniserial 
chambers.

TOMACULOIDES Loeblich 
and Tappan,1963 
Piute 489, figs. 11-13

Type species: Tomaculoides lucidus Loeblich 
and Tappan, 1963 (as lucidum): OD. 
lomaculotdes Loeblich and Tappan. 1963 (*19091, p. 213.

Test elongate, subcylindrical. and sausage 
shaped, slightly curved, chambers very nar
row and elongate, each added farther from 
the base, overlapping on one side but more 
regularly spaced on the opposite hence appar
ently sigmoid, sutures oblique to nearly lon
gitudinal. flush, septa resorbed with growth 
so that test interior is not subdivided: wall 
calcareous, hyaline, thin, transparent, finely 
perforate, surface smooth and unomamented; 
aperture terminal, radiate, with a short cylin



drical entosolenian tube. Holocene; Gulf of 
Mexico.

TRJCAR1NELLA ten Dam
and Schijfsma. 1945 

Plate 469. tigs. 20-11
Type species: Rhabdogonium excavation Reuss, 
18631*2587), p.91;O D .
Tricarinetla ten Dum and Schijfsma. 1445 (*8881, p. 11.1,

Test lanceolate in outline, triradiale in sec
tion, each ray with nearly parallel sides and 
rounded angles, broad and low uniserial and 
rectilinear chambers strongly arched at the 
midpoint of each side, curving back toward 
the base at the test angles, sutures strongly 
arched on the sides of the test, slightly de
pressed; wall calcareous, hyaline, surface 
smooth; aperture terminal, triradiale. with 
an eniosolenian tube. L. Cretaceous (Albian); 
Europe.

Remarks: Previously regarded as a syno
nym of Tristix. but the latter has a radiate 
rather than triradiate aperture and lacks the 
eniosolenian lube of Tricarinella.

Subfamily ENTOLINGUL1NINAE 
Saidova, 1981

Entolingulininae Saidova, 1981 (*26961, p. 34.
Test biserial to uniserial, with chambers in 

a curved to rectilinear series; aperture termi
nal. slitlike to ovoid, with eniosolenian tube. 
Pleistocene to Holocene.

ALLANHANCOCKIA McCulloch, 1977
Plate 469, figs. 14-17

Type species: AUanhancockia hiculenta McCul
loch, 1977; OD.
AUanhancockia McCulloch. 1977 (*1961), p. 205.

Test ovate in outline, compressed, lenticu
lar to ovate in section, chambers biserially 
arranged, low and broad, strongly arched back 
at the margins nearly to the test base, sutures 
gently curved, strongly oblique, flush; wall 
calcareous, hyaline, with a transparent band 
adjacent to the sutures and just below the 
aperture; aperture elongate, slitlike, extending 
to the base of the final chamber against the 
penultimate one. provided with a short ento- 
solenian tube. Holocene; Pacific.

BOMBULINA Mikhalevich, 1983
Plate 470, figs. 1-5

Type species: Glandutina spinata Cushman. 
1935 (*778), p. 8: OD.
Bombulina Mikhalevich. 1983 1*21111, p. 170. 
Bomhulina Mikhalevich, 1978 (*21U6), p. 70. 72 I name 

not available. ICZN An. 13 (axil, no description). 
Test elongate, ovate, circular in seciion, 

uniserial throughout, chambers strongly em
bracing and distal wall of earlier chambers 
resorbed as in Glandulina. sutures horizon
tal, flush, may be somewhat obscure; wall 
calcareous, optically radial, surface finely his
pid: aperture terminal, rounded at the end of 
a short neck, bordered by a phialine lip and 
provided internally with a long entosolenian 
tube. Holocene; Caribbean: off Puerto Rico: 
off South America, from Trinidad to Surinam.

BRICEIA McCulloch, 1977
Plate 47fl, figs. 9-11

Tvpespecies: Briceia complectilis McCulloch, 
1977; OD.
Briceia McCulloch. 1977 (*1961), p. 3.

Test auriculute in outline, compressed but 
with rounded periphery, fusiform proloculus 
followed by later chambers in partial coil, 
chambers progressively higher and extending 
farther from the base on the dorsal margin 
but reaching back to the proloculus on the 
ventral margin, sutures straight, radial, flush; 
wall calcareous, thin, hyaline, and translu
cent. finely perforate, surface smooth; aperture 
at the dorsal angle, ovate, slightly elongate in 
the plane of coiling, with an entosolenian 
tube extending back across the chamber lumen 
nearly to the dorsal wall, somewhat flared 
terminally. Holocene; Pacific; off the Philip
pine Islands.

ENTOLINGULINA Loeblich 
and Tappan.1961 
Plate 470, figs. 22-24

Tvpe species: Lingulina aselliformis Buchner. 
1942 (*445), p. 121; OD.
Entolingulina Loeblich and Tappan, 1961 (*1904), p. 250.

Test elongate, flattened, periphery rounded, 
chambers uniserial and rectilinear, arched at 
the midline of the flat sides, overlapping ear-



tier chambers, sutures gently arched, slightly 
constricted: wall calcareous, hyaline, finely 
perforate, surface smooth: aperture termi
nal. ovate, in a slight groove at the distal end. 
provided with a short cylindrical entosolenian 
tube that nearly crosses the final chamber. 
Holocene; Europe: Antarctic.

ENTOMORPHINOIDES McCulloch. 1977 
Plait 470. figs. 6-8

Tvpe species: Entomorphinoides carlae McCul
loch. 1977: OD.
Entomorphinoides McCulloch. 1077 (*1961), p. 208.

Test elongate, ovale, compressed, biserial, 
with plane of biseriality sigmoid in plan for 
most of (he test length, chambers increasing 
rapidly in height, final one terminal and 
appearing rectilinear, sutures distinct, curved, 
strongly oblique, constricted, internal septa 
resorbed with growth: wall calcareous, hya
line. with opaque longitudinal bands along 
the periphery, surface smooth: aperture ter
minal, an elongate slit, leading into a funnel
like entosolenian tube that narrows rapidly, 
then bends sharply to a circular opening 
directed toward one wall. Holocene; E. Pacific: 
off Mexico; Galapagos Islands.

ENTOPOLYMORPHINA McCulloch. 1977
Plate 470, figs. 12 and 13

Type species: Entopolymorphina simulate! 
McCulloch, 1977: OD.
Entopolymorphina McCulloch. 1977 1*1961), p. 176.

Test elongate, flattened, ovate in section, 
biserial throughout, chambers enlarging rap
idly as added, the final one occupying nearly 
half the test length, sutures depressed, early 
ones very strongly oblique to almost vertical, 
later ones more nearly horizontal: wall cal
careous, hyaline, finely perforate, surface 
smooth: aperture a short terminal slit, pro
vided with a short tapering entosolenian tube. 
Holocene: Mexico: Korea.

Remarks: The “hypotype" |recte paratype), 
figured by McCulloch as fig. 11, pi. 91, does 
not appear to be congeneric as the test is 
subtriangular in section and the early cham
ber arrangement appears like that of Guttulina.

METALINGULINA McCulloch. 1977 
Plate 470. figs. 19-21

Type species: Metalingulina belluliformis 
McCulloch. 1977 (also as bellatuliformis, p. 
21): OD.
Metalingtilina McCulloch. 1977 (*1961), p. 21: OD.

Test elongate, compressed, with a few rec
tilinear. rapidly enlarging and very strongly 
embracing chambers with a carinate lower 
border, septa resorbed with growth, external 
sutures nearly straight and horizontal, con
stricted; wall calcareous, translucent, finely 
perforate, surface smooth, except for the car
inate lower margin of the chambers just above 
the sutures, and an apiculate projection at 
the lateral margins; aperture terminal, slitlike 
to ovate, with an entosolenian tube that is 
directed downward then bends at right angles 
toward the wall at one maigin and bends 
again to parallel the outer wall nearly to the 
base of the chamber. Holocene; Pacific: Bikini 
Atoll; Galapagos Islands; Gulf of California; 
USA: off California.

OBLIQUILINGULINA S. Y. Zheng, 1979
Plate 470, figs. 14-18

Tvpe species: Obliquilingulina oblonga S. Y. 
Zheng, 1979; OD.
Ohliquilingulina S. Y. Zheng, 1979 (*3449), p. 146, 212.

Test of moderate size, up to 0.34 mm in 
length, elongate, sides nearly parallel, slightly 
compressed and elliptical in section, cham
bers few, laige. biserially arranged but tending 
to become uniserial in the adult, sutures 
oblique, depressed; wall calcareous, thin, trans
lucent, finely perforate, surface smooth; 
aperture terminal, an elongate to ovate slit, 
provided with a long straight entosolenian 
tube. Holocene; China: Xisha Islands, at 6 m 
depth.

OOLITELLA Makiyama 
and Nakagawa, 1941 

Plate 470. figs. 25-27
Tvpe species: Oolitella irregularis Makiyama 
and Nakagawa. 1941; OD.
Oolitella Makivamaand Nakagawa. 1941 (*1987), p. 242. 

243.
Test irregular in growth, somewhat elongate.



chumbers inflated, globular to subpyriform, 
uniserial but slightly arcuate: wall calcare
ous, thin, finely perforate, no surface orna
mentation: aperture terminal, rounded, may 
be slightly produced, with a short entosolenian 
lube. Pleistocene: Japan.

Subfamily SEABROOK11NAE 
Cushman. 1927

Seabrookiinac Cushman. 1427 (*742). p. 8b.
Test compressed, each chamber completely 

enveloping earlier formed ones, added with 
successive apertures at opposite poles; aperture 
term inal, oval to slitlike, and may have 
thickened lip. U. Cretaceous (Maastrichtian) 
to Holocene.

SEABROOK1A Brady, 1890
Plnic 470. figs. 28-30

Type species: Seabraokia pellucida Brady, 
1890; OD(M).
Seabmokia Brady, 1890 (*3461, p. 570.
MilletiiiJ. Wright. 18891*3396), p. 4481 name not available, 

ICZN Art. 12 (a), no description: non Milletia Duncan, 
1889).

MiUettia Sherbom. 1893 (*2899), p. 206 (nom. eorr. pro 
Milletia J. Wright, 1889; not available, no description; 
non MiUettia Schubert. 1911).

Cerviciferina Goddard and Jensen, 1907 (*12531, p. 305; 
type species; Cerviciferina hilli Goddard and Jensen, 
1907: OD.
Test circular to ovate or pyriform in out

line. compressed, planoconvex in end view, 
enrolled, earliest whorl with three chambers, 
later chambers one-half coil in length, each 
later chamber completely enveloping the ear
lier ones to which one wall adheres; wall 
calcareous, hyaline, perforate, radial in struc
ture, surface smooth except for peripheral 
keel that may be somewhat fimbriate: aperture 
a terminal slit, bordered by a lip. with thick 
entosolenian tube, apertures of successive 
chambers at opposite ends of the test. U. 
Cretaceous (Maastrichtian) to Holocene; 
Atlantic: Pacific; Cuba: Netherlands; France; 
USA: California; New Jersey.

Suborder ROBERTININA Loeblich 
and Tappan.1984

Robertinina Loeblich and Tappan, 1984 (*I918|, p. 35. 
Conorbida Hofker. 1951 (*1498), p. 307 (suborder; inval

id. ICZN An. 39. based on Conorhix Hofker. 1951. non 
Conor!fix Swainson. 1840).

Rotaliea MikhaJevich. 19801*2108), p. 55 (class; partim). 
Rotaliatu Mikhalevich. 1980 (*2108), p. 5b i subclass: 

partim).
Robertinoida Mikhalevich, 1980 (*2l08k p, 59 (supetnrder). 
Roberlinida Mikhalevich. 19801*2108), p. 59 (orderl. 
CeralobuliminidaMikhalevich, I980(*2108).p, 59(orderl. 
Robertinicae Said ova. 1981 (*2696), p. 62 isubclass).

Test planispirally to trochospirally enrolled; 
chambers provided with internal partition that 
attaches near apertural foramen; wall of hya
line, perforate, ultrastructurally and optically 
radiate aragonite (orthorhombic crystal form 
of calcium carbonate), the hexagonal prisms 
with c-axis normal to the wall surface and 
basal pinacoid parallel to the surface, prisms 
in bundles surrounded by organic sheaths; 
extremely fine wall perforations may be local
ized in pore fields. M. Triassic to Holocene.

Superfamily DUOSTOMINACEA 
Brotzen, 1963

Duostominacea Loeblich and Tappan. 19741*1913), p. 29, 
47, nom. Iransl. ex family Duostominidae. 

Oberhausercllacea Fuchs. 19751*1194), p. 221.
Test enrolled, planispiral to high trocho- 

spiral. nonlamellar, possibly originally ara- 
gonitic but commonly poorly preserved, wall 
appearing granular and may incorporate some 
foreign matter; aperture single or double, 
interiomarginal. M. Triassic (Anisian) to L. 
Jurassic (Hettangian).

Family DUOSTOMINIDAE Brotzen. 1963 
Duostominidae Brotzen, 1963 1*432), p. 76. 
Variostomidae Kristan-Tollmann, 1963 (*1738), p. 152 

(nom, imperf.l.
Variostomatidae Loeblich and Tappan. 1964 (*1910). p. 29.

Test low to high spired: two interiomatginal 
apertures in the final chamber separated by a 
short tenon. M. Triassic (Anisian) to U. Triassic 
(Rhaetian).

DIPLOTREMINA Kristan-Tollmann. 1960 
Plate 471, figs. 1-3

Type species: Diplotremina astrofimbriata 
Kristan-Tollmann. 1960: OD.
Diplotremina Kristan-lollmann. 1960 (*17361, p. 64.

Test trochospiral, with strongly convex spi
ral side and flat, concave, or convex and deeply



umbilicate opposite side, umbilical depres
sion with radial extensions along the sutures 
to a fimbriate termination about half the dis
tance to the periphery, sutures curved back
ward at the periphery on the spiral side, radial 
on the umbilical side: wall calcareous, finely 
granular, perforate: aperture double, interio- 
marginal, primary opening about midway 
between the umbilicus and periphery, a cham
ber flap or tenon separating it from the sec
ond and umbilically placed opening. M. Triassic 
lAnisian) to U. Triassic (Norianl: Austria: 
Hungary: Bulgaria; Poland: Yugoslavia; China: 
USA.

DUOSTOMINA Kristan-Tollmann. 1960
Plate 471. figs 4-7

Type species: Duostomina biconvexa Kristan- 
Tollmann, 1960; OD.
Duostomina Kristan-Tollmann, 19601*1736), p. 6#.

Test lenticular, biconvex, trochospirally 
coiled, all chambers visible on the spiral side, 
only the nine of the last whorl visible on the 
umbonate opposite side, periphery subacute, 
a median internal plate obliquely divides the 
chamber into halves, and an oblique bridge 
extends across the chamber from front to 
back near the ventral side from the inner 
margin of the median plate, the two parti
tions cutting off an umbilical cavity, a dorsal 
cavity, and a ventral one, the chamber subdi
visions communicating through small open
ings above the partition near the dorsal wall: 
wall calcareous, aperture interiomatginal, dou
ble, primary opening situated midway between 
the umbilicus and periphery, a short flap or 
tenon separating it from the second nearly 
umbilical opening, each bordered by a thick
ened and radially grooved lip. M. Triassic 
(Anisian) to U. Triassic (Rhaetian); Austria; 
Italy: Yugoslavia; Bulgaria; Hungary: China.

VARIOSTOMA Kristan-Tollmann, 1960
Plate 471. figs. H-10

Type species: Variostoma spinosum Kristan- 
Tollmann, 1960: OD.
Variostoma Kristan-Tollmann, I960|*1736|, p. 55.

Test trochospiral, moderate to high spired, 
all chambers visible on the spiral side, oppo
site side involute and deeply umbilicate. umbil

ical margin lobulate; wall calcareous, finely 
microgranular with an organic matrix, sporad
ically and finely perforate, nonlamellar; pri
mary aperture simple, rounded to oval, or 
with fimbriate margin, separated from the 
umbilicus by a flap. M. Triassic (Anisian) to 
U. Triassic (Norian); Austria; China; USA.

Family ASYMMETR1NIDAE Brotzen, 1963
Asymmclriniduc Brotzen. 19631*432). p. 76.

Test nearly planispiral, but may be slightly 
asymmetrical; with a single interiomarginal 
lobulate aperture. U. Triassic (Camian to 
Rhaetian).

ASYMMETRINA Kristan-Tollmann. 1960 
Plate 471. figs. 11-13

Type species: Asymmetrina biomphalica 
Kristan-Tollmann, 1960; OD.
Asymmetrina Kristan-Tollmann. I960 (*1736), p. 74.

Test lenticular, planispirally enrolled and 
involute or slightly asymmetrical, biumbilicate, 
sutures radial, weakly depressed, periphery 
subacute: wall calcareous, perforate; aperture 
equatorial, interiomarginal. against the periph
ery of the previous whorl, with numerous 
radial grooves around the margin. U. Triassic 
(Rhaetian); Austria.

Remarks: Described from a single speci
men of the type species, the genus is as yet 
poorly known.

INVOLVINA Kristan-Tollmann. 1960 
Plate 472. figs. 1-3

Type species: Jnvolvina obliqua Kristan- 
Tollmann, i960; OD.
Invalvina Kristan-Tollmann. I9601*1736), p. 76.

Test lenticular, biconvex, umbilical region 
closed to umbonate. periphery subacute, cham
bers in a low trochospiral coil or tending to 
become planispiral, six to seven chambers in 
the final whorl, sutures depressed, oblique, 
curving backward at the periphery; wall cal
careous, coarsely granular and may include 
some agglutinated quartz grains, perforate; 
aperture a large oval equatorial opening that 
may extend slightly more on one side, bordered 
by a thickened and somewhat crenulate rim. 
U. Triassic (Rhaetian): Austria.
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PLAGIOSTOMELLA
Kristan-Tollmann. l%0 

Plate 472. figs. 4-6
Type species: Plagiostomeila inflate Kristan- 
Tollmann, I960: OD.
Plagiostomella Kristan-Tollmann. I9601*1736). p. 73.

Test enrolled in a low trochospiral and 
lending to become planispiral, few chambers 
per whorl, sutures radial, flush and slightly 
curved, umbilicus closed and filled with shell 
material, periphery rounded: wall calcare
ous. perforate: aperture nearly equatorial but 
slightly at one side of the median plane, a low 
arch with border marked by low radial striae. 
U. Triassic ICarnian); Austria.

Remarks: The genus is known from a sin
gle specimen of the type species.

Family OBERHAUSERELL1DAE 
Fuchs, 1970

Obcrhuusercllidae Puchs. 1970 (*11911, p. 112.
Low trochospiral test, chambers somewhat 

inflated dorsally; aperture single, an interio- 
marginal slit. M. Triassic (Anisian) to L. Jurassic 
(Hettangian).

KRIKOUMBIL1CA He. 19H4 
Plate 473. figs. I-8

Type species: Krikoumhilica pileiformis He, 
1984 (also a spileformis on p. 430): OD. 
Krikoumhilica He. 1984 (*1446). p. 426.430.

Test of medium size, up to 0.43 mm in 
diameter, enrolled in a low to moderate trocho
spiral coil, all chambers visible and sutures 
oblique on the spiral side, only the eight to 
ten chambers of the final whorl visible around 
the broad circular umbilicus on the flat umbil
ical side where the sutures are radial and 
slightly depressed, periphery subacute: wall 
calcareous, microgranular: aperture an inter- 
iomarginal arch. M. Triassic (Anisian and 
Ladinian); China: Guizhou Province.

OBERHAUSERELLA Fuchs. 1967
Plate 472. figs. 7-14 anil 21 -36 

Type species: Glohigerina mesotriassica Ober- 
hauser, 1960 (*2289), p. 42: OD.
Oherhauxervlla Fuchs, 1967 (*1190), p. 148. 
Kollmanmta Fuchs, 1967 |*I190), p. 142: type species: 

Olohigerina tudinica Oberhauser. I960 (*2289), p. 43; 
OD.

Praeguhkinella Fuchs. 1967(*I190), p. 167; type species: 
Praeguhkinella kryptumhilicata Fuchs. 1967 isvn.: 
Praeguhkinella tuigexcenx Fuchs. 1*467; Pivvguhkinella 
alia Fuchs. 1967l: OD.

Schlagerina Fuchs, 1967 |*I190). p. 164; type species: 
Schlagerina anguxtiumbiUcala Fuchs. 1967; OD.
Test in a low trochospiral coil of few whorls, 

about four to five inflated and rapidly enlarg
ing chambers in the final whorl, final cham
ber comprising one-fourth to one-third of the 
umbilical side, spiral side convex, umbilical 
side with depressed umbilicus, periphery 
rounded, peripheral outline lobulate, sutures 
depressed, curved backward at the periphery 
on the spiral side, nearly radial on the umbili
cal side: wall calcareous, perforate, hyaline, 
optically radial, aragonitic, surface smooth; 
aperture at the base of the last chamber on 
the umbilical side, consisting of two low inden
tations of the basal suture, separated by a 
tenon or umbilical flap. M. Triassic (Anisian) 
to L. Jurassic (Hettangian): Austria: Bulgaria: 
Poland: China.

SCHMIDITA Fuchs, 1967
Plate 472. ligs. 16-20

Type species: Schmidita hedhergeltoides 
Fuchs, 1967: OD.
Schmidita Fuchs, 1967 (*I190|, p. 146.

Test enrolled in a low trochospiral, spiral 
side flat to weakly convex, umbilical side with 
depressed umbilicus, periphery rounded, cham
bers increasing gradually in size, subglobular. 
sutures radial, slightly curved, depressed; wall 
calcareous, hyaline, surface smooth; aperture 
a low interiomarginal umbilical-extraumbilical 
slit on the umbilical side. U. Triassic (L Camian 
to Rhaetian); Austria.

Superfamily CERATOBULIMINACEA 
Cushman, 1927

Ceratobuliminidea Myatlvuk. in Ruuzer-Chemousova 
and Fursenko, 1969 (*25311, p. 273. nom. transl. ex 
subfamily.

CenitobuliminHcea Dain. in Subbotinaecal.. 19811*30831, 
p. 92 (nom. correct.).
Test trochospiral, chambers subdivided by 

an internal partition: wall aragonitic. perfo
rate. optically radial: aperture in the face or 
interiomarginal, intercameral foramen formed 
by resorption. L. Jurassic (Pliensbachian) to 
Holocene.



Family CERATOBULIMINIDAE 
Cushman. 1927

Ceratobuliminidae Glaessner. 1937 1*12441, p. 27. nom. 
trunsl. cx subfamily Ceratobulimininae.
Test trochospiral, primary aperture interio 

marginal. commonly closed as new chamber 
added, intercameral foramen produced by 
resorption above the internal partition that 
subdivides the chambers. L. Jurassic (Pliens- 
bachiani to Holocene.

Subfamily CERATOBULIMININAE 
Cushman. 1927

Ceratobulimininae Cushman. 19271*7421, p. 84. 
Lamarckininae Oain. in Subbotina ct al.. 1981 (*3083), 

p. 93.
Primary aperture interiomarginal or may 

diverge and one slit extend up the apertural 
face; coiling predominantly dextral. later stage 
may tend to uncoil. M. Jurassic (Bajocian) to 
Holocene.

CANCRISIELLA Dain. 1980
Plate 474. figs. 17-21

Type species: Ceratocancris ambitiosus Dain. 
1972 (*876), p. 176; OD.
Cancrisiella Dain. 1980 (*879), p. 101.

Test trochospiral, with few rapidly enlarg
ing chambers in up to three whorls, plano
convex, ovate in outline, septal face folded 
into two lobes, a smaller proximal one and a 
larger distal one that attaches near the umbil
icus and nearly closes it. bent internal plate 
extends from the septum to the preceding 
whorl but does not reach the dorsal wall; wall 
calcareous, radial, surface smooth; aperture 
umbilical, slitlike, with ovate intercameral fora
men above the internal plate at the umbilical 
margin of the septum. U. Jurassic (L. Kim- 
meridgian) toL. Cretaceous)Albian); USSR: 
E. slope of the Urals, Kazakh SSR.

CERATOBULIMINA Toula. 1915
Plate 473. figs. 9-13

Type species: Rotalina contraria Reuss, 1851 
(*2574), p. 76; OD(M).
Ceratobulimina Toula. 1915 (*3215), p. 654. 
Fissistomelia Clodius. 1922 (*615), p. 141: type species: 

obj.: SD Loeblich and Tappan. 1964 (*1910), p. C766. 
Test ovate in outline, robust, trochospirally

enrolled, spiral side slightly convex, opposite 
side deeply umbilicate. coiling dextral. with 
few rapidly enlarging whorls, sutures curved 
on the spiral side, straight and radial on the 
umbilical side, periphery broadly rounded; 
wall calcareous, of lamellar, optically radial 
aragonite, hyaline, finely perforate, organic 
lining in the pore tubes and between wall 
lamellae, surface smooth and polished; aper
ture interiomarginal, umbilical, an elongate 
slit within a groove that extends up the apertural 
face, internal partition attached to the poste
rior side of the apertural slit, bending around 
the aperture and crossing the chamber to 
attach to the spiral wall. L. Cretaceous (Albian) 
to Holocene; cosmopolitan.

CERATOBULIMINOIDES Parr. 1950
Plate 475. figs. 1-3

Type species: Ceratohuiiminoides bassensis 
Parr, 1950; OD.
Ceratohuiiminoides Parr, 19501*2363), p. 358.

Test auriculate in outline, biconvex but 
somewhat compressed, chambers broad, low. 
and inflated, trochospirally coiled with rap
idly enlarging whorl, sutures curved to sinu
ate. slightly depressed, periphery rounded, 
peripheral outline lobulate, a distinct depres
sion in the posterior of each chamber on the 
spiral side a short distance from the periph
ery may possibly represent a relict internal 
partition like that of Ceratobulimina: wall 
calcareous, surface smooth and polished: 
aperture a long narrow slit in a large depres
sion extending up the apertural face on the 
umbilical side, a short distance inward from 
and parallel to the peripheral margin. Holo
cene: S. Australia; Tasmania.

Remarks: McGowran (1966. *1968, p. 85) 
states that “examination of the holotype and 
only specimen of the type species. Ceratobu- 
liminoides bassensis Parr, suggests that there 
are no toothplates.. . .  |Hence] Parr’s (1950) 
comparison of Ceratohuiiminoides with 
Heronallenia is supported.” As differences 
from Heronallenia also appear important. 
Ceratohuiiminoides is herein retained tenta
tively in the Ceratobulimininae, pending study 
of additional material.



CERATOCANCRIS Finlay. 1939
Plate 474. figs. 1-9

Type species: Ceratobulimina tCeratocancris) 
clifdenensis Finlay. 1939; OD.
Ceratobulimina tCermocancris) Finlay. 1939 (*11271, p. 117. 
Cemlncancm Finlay. 1447 (*11301, p. 2H6 Inom. transit.

Test ovoid, biconvex, umbilicate, periph
ery rounded, low trochospiral coil of about 
two rapidly expanding whorls, sutures gently 
curved on the spiral side, nearly radial around 
the open umbilicus on the umbilical side, the 
lower chamber margin with a distinct notch 
at each end of a thin-walled bulging triangu
lar area at the base of the apertural face, the 
notch nearest the periphery lying at the last 
contact of the final chamber with the preced
ing whorl, the umbilical notch marks the posi
tion of attachment of an internal partition to 
the internal wall of the apertural face but not 
to the dorsal chamber wall. an accessory inter
nal partition attached to the surface of the 
previous whorl extends obliquely downward 
and inward from the upper end of the aperture; 
wall calcareous, aragonitic. thin, with an 
organic base; aperture a narrow interiomar- 
ginal. umbilical slit at the base of the apertural 
face on the umbilical side, between the two 
notches at the ends of the bulging triangular 
area, a secondarily formed areal intercameral 
foramen lies in the preceding septum just 
above the upper end of the triangular area. 
M. Eocene to L. Miocene: cosmopolitan.

CERATOLAMARCKINA Troelsen. 1954
Plate 473. figs. 14-20

Type species: Ceratobulimina tuberculata 
Brotzen. 1948 (*429), p. 124; OD.
Ceratobulimina iCerulolamarckituilTioeisen, 1954 (*32261, 

p. 452.
Ceralolamarckina Loeblich and Tappan. 1964 1*1910), 

p. C769 (nom. transl.l.
Test in a low trochospiral coil of few rap

idly enlarging and inflated chambers, periph
ery broadly rounded, sutures depressed, curved 
and oblique on the spiral side, radial around 
the open umbilicus of the opposite side, cham
ber subdivided by an internal partition that 
just reaches the dorsal chamber wall but is 
not attached to it. serrate free edge of the 
partition curved down toward the aperture;

wall calcareous, aragonitic. surface smooth 
and polished but may have low tubercles 
around the umbilicus: aperture a wide interio- 
marginal and wholly umbilical slit, extending 
from the point of attachment of the final 
chamber to the previous whorl, across the um
bilicus at the base of the bulge of the aper
tural face, to the very small notch at the 
opposite end of the bulge at the position of 
the lower end of the internal partition, pri
mary aperture closed as a new chamber is 
added and a large ovate intercameral fora
men is produced by resorption above the inter
nal partition in the septal face, the bulge of 
the apertural face also being replaced by a 
thin plate that extends from the umbilicus to 
the partition at the base of the intercameral 
foramen. L. Cretaceous (Albian) toPaleocene; 
Europe: North America.

CEROBERTUMELLA Myadyuk. 1980
Plate 474. figs. 10-12

Type species: Cerobertinella dossoriensis Fur
senko and Myadyuk. 1980 (*1200), p. 109; 
OD.
Cerobertinella Mvutlvuk. 19H0 (*22221. p. 109.

Test elongate.ovate in oudine, compressed, 
chambers in slightly trochospiral arrangement 
but whorl enlarging rapidly in breadth to result 
in a flaring test, chambers extending back to 
the early coil on the spiral side but leaving an 
elongate open umbilicus on the opposite side: 
wall calcareous, thin, finely perforate, opti
cally radial: aperture inieriomarginal. a broad 
slit at the basal margin of the final chamber. 
L. Cretaceous (Aptian to Albian); USSR: 
Kazakh SSR.

Remarks: Cerobertinella was originally 
described in the Robertinidae but appears 
closer to the Ceratobuliminidae. although no 
internal partitions have been reported. A study 
of the internal structure is necessary for posi
tive placement.

LAMARCKINA Berthelin. 1881
Plate 475. figs. 4-10

Type species: Pulvinulina erinacea Karrer, 
1868 (*1653), p. 187; OD.
Lamarckina Berthelin, IH81 |*222|, p. 555.
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M efialosw m inti Rzehak. 1891 |*268l|,p. 8; type species: 
M egalnstom ina fu ch x i Rzehak, 1895 (*2682), p. 228 
isvn.: D tu-orbim i fu ch sii Rzehak, I888(*2679|. p. 228: 
M eR ahstom ina  ftiL-hvi Rzehak. 1891 (*2681), p. 6: no 
description in either reference, hence name not avail
able. ICZN An. 12 lali; SDiSMl
Test planoconvex or inequally biconvex, 

trochospiral, coiling dextral. chambers enlarg
ing rapidly and becoming progressively broader 
and lower, final chamber strongly overlapping 
and comprising about one-half (he area on 
the deeply umbilicale umbilical side, internal 
partition present as in Ceratobulimina but 
where it attaches to the septal face the tooth- 
plate bends sharply to form a triangular struc
ture. sutures radial, periphery subacute to 
carinate: wall calcareous, aragonitic, finely 
perforate, surface smooth and polished on 
the umbilical side, may be pustulosc on the 
spiral side; aperture interiomarginal. umbili
cal, closed by a thin plate as the next cham
ber is added, and a septal foramen is formed 
by resorption. U. Cretaceous (Turonian) to 
Holocene: cosmopolitan.

PAULINA Grigyalis, 1977
Plate 474, figs. 1.1-16

Type species: Paulina furssenkoi Grigyalis, 
1977; OD.
Paulina Grigyalis. 1977 (*130.5), p. 149.

Test planoconvex, circular in outline, 
trochospiral, spiral side convex with all whorls 
visible and only a few crescentic chambers 
per whorl, only the four to five chambers of 
the final whorl visible around the small open 
umbilicus on the umbilical side, sutures curved 
and limbate on the spiral side, radial and 
depressed on the umbilical side, periphery 
carinate; wall calcareous, aragonitic, lamellar, 
finely perforate, surface may be somewhat 
pitted on the spiral side, smooth and polished 
on the umbilical side: aperture slitlike, umbil
ical. with a median loop, intercameral fora
men oval, near the base of the septum above 
a short transverse intercameral plate. M. 
Jurassic (Bajocian) to U. Jurassic (Kimmer- 
idgian); Poland; England; USSR: Lithuania.

ROGLICIA van Bellen. 1941
Plate 473. figs. 21 and 22

Type species: Roglicia sphaerica van Bellen. 
1941: OD(M).

Rofllicia van Bellen. 1941 1*1811, p. 1000.
Test subglobular, trochospiral, chambers 

increasing rapidly in size as added, all cham
bers visible and sutures curved and limbate 
on the spiral side, only those of the final 
whorl visible and sutures slightly depressed 
on the umbilical side, periphery broadly 
rounded; wall calcareous, thick, surface with 
fine pustules on the spiral side on all but the 
final one or two chambers: aperture large, 
rounded, interiomarginal, with a thickened 
border, and covered by a thin apertural plate. 
Eocene; Yugoslavia: Dalmatia.

RUBRATELLA Grell, 1956 
Plate 475, figs. 15-18

Type species: Rubratella intermedia Grell, 
1956: OD.
R ubratella  Grell. 1956 (*1295), p. 760.

Test small, with only one trochospiral whorl, 
four to seven chambers in the adult agamont. 
one to five in the smaller gamont adult, cham
bers lunate, broad and low. four in the final 
whorl, sutures strongly curved on the evolute 
spiral side, radial and straight on the involute 
umbilical side, umbilicus closed, chambers 
subdivided internally by a radial partition 
extending inward from the peripheral wall 
and dividing the chamber lumen into ante
rior and posterior halves, on the spiral side 
the anterior half remains visible around the 
proloculus as new chambers are added but 
only a small wedgelike part of the posterior 
half is visible adjacent to the periphery, whereas 
on the umbilical side only the posterior half 
remains visible as later chambers overlap the 
anterior half, peripheral outline lobulate; wall 
calcareous, mineralogy and optical characters 
unknown, posterior umbilical half of cham
ber wall perforate, anterior spiral half imper
forate: aperture a large open interiomarginal 
umbilical arch on the umbilical side, the two 
halves of a chamber connected by a small 
foramen in the internal partition; cytoplasm 
with numerous orange-red refringent xantho- 
somes, agamont generation heterokaryotic, 
the two to eight nuclei commonly including 
one vegetative nucleus and five generative 
nuclei with only the latter involved in asexual 
reproduction, entire protoplast escapes from 
the test following nuclear division but prior



to the cytoplasmic separation into young 
gamonts; gamont generation uninucleate, sex
ual reproduction plastogamic, individual 
gamonts joining by their umbilical surfaces 
for the formation of amoeboid gametes and 
zygotes. Holocene: France.

SAINTCLAIROIDES McCulloch. 1981
Flute 473. figs. 23-25

Type species: Saintclaimides marlysae McCul
loch. 1981: OD.
Saintclutmidei M cC ulloch . 1481 (*1962), p . 182.

Test auriculate in outline, a flat trochospiral 
coil of a single rapidly enlarging whorl of 
seven to eight chambers, spiral side flat with 
gently curved, flush, and thickened sutures, 
chambers slightly inflated and sutures de
pressed and nearly radial on the centrally 
excavated umbilical side, periphery narrowly 
carinate, presence of internal partition not 
known: wall calcareous, hyaline, mineralogy 
and optical character unknown, finely perfo
rate, pustulose in the umbilical area: aperture 
interiomarginal on the umbilical side, possi
bly extending in a groove up the apertural 
face. Holocene: Caribbean: off Aruba Island.

Remarks: Although tentatively recognized, 
accurate systematic placement of this genus 
must await additional information concern
ing the wall, possible internal partition, and 
aperture.

VELLAENA Srinivasan, 1966
Plate 475. figs. 19-22

Type species: Vellaena zealandica Srinivasan. 
1966: OD.
Vellaena Srinivasun, I486 1*30501, p. 254.

Test lenticular, trochospiral, with few whorls, 
chambers enlarging rapidly in breadth so that 
test is somewhat flaring, on the strongly con
vex spiral side all chambers are visible and 
the sutures strongly curved and limbate, a 
hooklike sutural branch midway between the 
periphery and umbo probably reflecting attach
ment of an internal partition, only the cham
bers of the final whorl visible on the umbilical 
side where the sutures are depressed and radial. 
periphery acutely angled to carinate; wall 
calcareous, aragonitic by X-ray determina
tion, surface smooth and polished, with trans
lucent band adjacent to the periphery on the

umbilical side; aperture umbilical and inierio- 
marginal, extending in a groove up the apertural 
face, covered by a plate as the new chamber 
is added, small areal ovate intercameral fora
men produced by resorption a short distance 
above the base of the septum. U. Eocene 
(Runagan) to L. Oligoccne (Whaingaroan); 
New Zealand.

ZELAMARCKINA Collen: 1972
Plate 475. figs. 11-14

Type species: Zelamarckina excavata Collen, 
1972; OD.
Zelamarckina Collen. 19721*6441. p. 380 (nom. imperf. 

as Zelamarkina).
Test trochospiral and sinLstrally coiled in 

two to three slowly enlarging whorls, sutures 
elevated, curved and oblique on the convex 
spiral side, only the final whorl and radial 
depressed sutures visible around the open 
umbilicus on the opposite side, periphery car
inate; wall aragoniuc, surface rough and sutures 
strongly elevated on the spiral side, umbilical 
side smooth and glossy; aperture interiomar
ginal, umbilical-extraumbilical and slitlike, 
closed as later chambers added, intercameral 
foramen near the base of the septum just 
beneath the attachment of the internal plate. 
U. Pliocene (Mangapanian Stage); New 
Zealand.

Remarks: The original spelling of a zoo
logical name is to be retained unless there is 
evidence in the publication of an inadvertent 
error, ICZN Art. 32 (c)(ii). In the present 
instance, Collen not only named the genus 
for the similarity to Lamarckina I which he 
incorrectly spelled Lamarkina), but also 
referred to Ceratolamarkina |sic) (correctly 
Ceratolamarckina). Thus the generic name 
Zelamarkina, as a patronymic based on the 
name of Lamarck, is to be corrected as 
Zelamarckina.

Subfamily REINHOLDELLINAE Seiglie 
and Bermudez. 1965

Reinholdellinae Seiglie and Bermudez. 1%5(*2K52), p. IM
Test trochospiral, a series of secondary 

chamberlets surrounding the umbilicus and 
produced by the internal partition that subdi
vides the chambers; aperture interiomarginal, 
near the periphery on the umbilical side, sec



ondary foramen present in the internal pillarlike 
partition. L. Jurassic (Pliensbachian) to L. 
Cretaceous (Aptian).

CHALILOVELLA Poroshina. 1985
Plate 477, figv 1-6

Type species: Chalilovella faveolata Poroshina. 
1985: OD.
Chalilovella Poroshina. I9H5 (*2459), p. 97.

Test planoconvex to biconvex, trochospiral. 
with one and a half to four whorls and up to 
sixteen chambers in the final whorl, sutures 
curved, thickened, umbilicus closed with an 
umbilical plug, periphery with narrow keel; 
wall calcareous, finely perforate, surface 
smooth to sculptured: aperture a small basal 
arch near the periphery on the umbilical side, 
extending as a slit around the umbilical end 
of the chamber where it connects to a looplike 
opening that later is closed by a porous plate 
as the next chamber is added, the arched 
opening remaining as an intercameral fora
men. L  Cretaceous(Hauterivian to L. Aptian); 
USSR: Southeast Caucasus.

LAMARCKELLA
Kaptarenko-Chernousova. 1956 

Plate 476. figs, l-h
Type species: Lamarckella media Kaptarenko- 
Chernousova, 1956 (*1646); OD.
Lam an-ki'lla  Kaptarenko-Chernousova. 1956 (*1646), 

p. 159; also see 19361*1647), p. 54.
Test trochospirally enrolled, lenticular to 

plant>convex, spiral side somewhat more con
vex. few chambers per whorl, umbilicus closed, 
sutures limbate, curved backward at the periph
ery on the spiral side, slightly curved and may 
be depressed on the umbilical side, periphery 
subacute, chamber interior divided by a trans
verse inner septum; wall calcareous, finely 
perforate; primary aperture has a sharp bend 
and extends from the inner margin of the last 
chamber toward its center, those of earlier 
chambers secondarily closed, resulting in a 
short clear area perpendicular to the septum 
and beginning near its midpoint on the umbil
ical side, intercameral foramen developed by 
resorption as an oblique ovate slit a short 
distance above the base of the septal face. L.

Jurassic (Aalenian) to M. Jurassic (Bajocian): 
USSR: Ukraine.

PSEUDOLAMARCKINA Myatlyuk. 1959
Plate 476, figs. 19-25

Type species: Pulvinulina rjasanensis Uhlig. 
1883 (*3240), p. 772: OD.
Pseudolam arckina  Myallyuk. in Rauzcr-Chemousova anil 

Fursenko. 1959 t*is31), p. 27H.
R einholdella  IP seudolam arckina  / Dain. 1967 (*874), p. 47 

inom. transl.l.
Test trochospiral. planoconvex, chambers 

low and lunate and sutures arched and lim
bate on the spiral side, chambers subtriangular 
and sutures radial and depressed on the umbil
ical side, chambers subdivided by an internal 
plate parallel to the plane of coiling, umbili
cus closed, periphery acute; wall calcareous, 
aragonilic. thin, finely perforate; aperture 
interiomaiginal, extraumbilical-umbilical. with 
a short looplike extension up the apertural 
face near the posterior margin of the cham
ber. intercameral foramen rounded, located 
above the attachment of the internal plate. 
ML Jurassic to L. Cretaceous (Valanginian); 
Europe; USSR.

PSEUDOSIPHONINELLA Poroshina, 1986
Plate 836, figs. 1-9

Type species: Siphoninella antique Gorbachik. 
1966 (*1267), p. 134: OD.
P\euiln\iphoiuiwtki Poroshina. 1986 (*2460), p. 105.

Test lenticular, trochospirally enrolled, final 
one to few chambers tending to uncoil, cham
bers enlarging rapidly as added, about seven 
or eight in the final whorl, sutures slightly 
depressed, curved, periphery carinate; wall 
calcareous, whether calcite or aragonite not 
indicated, surface smooth: aperture begin
ning as a low arch against the previous suture 
on the umbilical side, continuing as a slit to 
the center of the apertural face, the umbilical 
part of the aperture being closed by a porous 
plate that leaves only a rounded to oval areal 
open ing in the center of the septal face, porous 
plate present in all chambers, short, narrow, 
and curved with a free margin and approxi
mately parallel to the periphery. U. Jurassic 
(Tithonian) to L. Cretaceous (Valanginian): 
USSR: Crimea, Azerbaydzhan.



REINHOLDELLA Brotzen, 1948
Plate 476, figs. 7-|8

Type species: Discorbis dreheri Bartenstein. 
in Banenstein and Brand, 1937(*151), p. 192: 
OD.
Reinholdella  Brotzen, 1948 1*4291, p. 126.
Valanginella Dam. 1980 (*880), p. 106; type species: 

L am arckina taiarica  Romanova, in Balakhraalova ami 
Romanova. I9601*112), p. Ill: OD.
Test trochospiral, biconvex to planocon

vex, periphery subacute, sutures oblique and 
may be limbate on the evolute spiral side, 
sutures radial and depressed around the closed 
umbilicus on the involute umbilical side, cham
ber partially subdivided internally by a trans
verse curved or hooklike intracameral plate 
that generally parallels the peripheral mar
gin, those of earlier chambers not resorbed 
but remain intact; wall calcareous, aragonitic. 
finely perforate, surface smooth: aperture 
interiomarginal, near the umbilicus on the 
umbilical side, closed by a porous plate as 
new chambers are added, oval intercameral 
foramen produced by resorption in the sep
tum above the intracameral plate. L. Jurassic 
(U. Pliensbachian) to L. Cretaceous (Aptian): 
Europe: USSR: W. Siberia, Azerbaydzhan.

Remarks: Brotzen's original description of 
the genus indicated the type species as “Aster- 
igerina dreheri Bartenstein," but erroneously 
cited the type specimen as that illustrated by 
ten Dam and Reinhold (1941, *887A, p. 10, 
fig. 1). He later corrected this, stating that the 
type species should have been cited as Discorbis 
dreheri Bartenstein, 1937 (Brotzen, 1949. *430). 
The small original illustrations of D. dreheri 
show nothing of the central area or the pres
ence of the intracameral plate, and, as noted 
also by Hofker (1952, *1503, p. 21). the fig
ures given by ten Dam and Reinhold show a 
very broad stellate central pattern nearly 
reaching the periphery, although their figure 
of a section correctly shows the toothplates 
to be short, hooklike, and limited to the umbil
ical third of the test. Ohm (1967. *2292, p. 
106) noted that the holotype of D. dreheri is 
nearly destroyed and that extant paratypes 
represent two different species. The speci
men illustrated by us (Loeblich and Tappan. 
1964, *1910, p. C775. fig. 637. 21 was one of

numerous topotypessent to us by Banenstein. 
In view of the unrecognizable state of the 
holotype. and the ambiguous nature of the 
"paratypes" (see ICZN Art. 75. (b) to (d) and 
Recommendation 75A). the topotype that we 
illustrated in the Treatise (USNM No. 383567). 
from the Dogger a . Opalinus Schichten, 
Hambiihren, WA 2, Germany, is here desig
nated as neotype of Reinholdella dreheri.

Valanginella was said to differ in having a 
closed umbilicus and a stellate pattern resulting 
from the internal partitions: as both features 
are characteristic also of Reinholdella. Va
langinella is regarded as a junior synonym.

Family EPISTOM1NIDAE Wedekind. 1937 
Epistominidae Wedekind. 1927 (*3355), p. I IS.

Test with predominantly sinistra! trocho
spiral coiling, chambers subdivided by an inter
nal partition that attaches to the dorsal lip of 
the aperture; aperture a slit on peripheral 
margin, closed by clear shell material in older 
chambers. L. Jurassic to Holocene.

Subfamily EPISTOMININAE 
Wedekind. 1937

Epistomininue Loeblich and Tuppan. 1961 (*1902), p. .117. 
nom. transl. ex family Epistominidae.
Test coiled in low trochospire or may uncoil 

in later stage, flat or curved internal partition 
attached to lip of aperture, and proximal mar
gin may attach to the ventral chamber wall: 
slitlike aperture in lateromarginal or periph
eral position. L. Jurassic to Holocene.

EPISTOMINA Terquem, 1883
Piute 477. figs. 7-26; plate 478. figs. 6-9 

Type species: Epistomina regularis Terquem. 
1883(*3148), p. 379; SD Galloway and Wissler, 
1927 (*1209), p. 60.
E pistom ina  Terquem. 1882 (*3149), p. 27.
B rotzenia  Hofker. 1954 (*1S05), p. 169; type species;

Rolalia spinutifera  Reuss. 1863 (*2587). p. 93: OD. 
Voorthnysenia  Hofker. 1954 (*1505), p. 169: type species: 

E pistom ina tenu icosta ta  Bartenstein and Brand. 1951 
1*154), p. 327; OD.

H ilterm annia  Hofker. 19541*1505), p. 169; type species;
E pistom inachapm an iten Dam. 19481*886),p. 166: OD. 

E pistom ina (Brotzenia) Salaj. 1984 (*2708), p. 5851 nom. 
transl.).

K aptarenkoella  Antonova andG. K. Kasimova, in G. K. 
Kasimova and Antonovu. 1985 (*1659), p. 93; type



species: I jim a re ke lla  e p is to m in o id e s  Kaptarenko- 
Chernousova. 1959 1*16491, p. 95; OD.
Test trochospiral. lenticular to planocon

vex, chambers increasing gradually in size, 
internal partition slightly curved, present in 
all chambers or may be resorbed during later 
development, extending from the margin of 
the apertural opening nearly or completely 
to the base of the chamber against the pre
vious whorl, sutures slightly curved, commonly 
limbate to strongly elevated, periphery angu
lar to carinate: wall calcareous, aragonitic. 
finely perforate, surface smooth to strongly 
sculptured; aperture laleromarginal, adjacent 
to the peripheral keel on the umbilical side, 
closed with shell material as the new cham
ber is added, later formed intercameral fora
men oblique, oval and areal or may be 
interiomarginal. L. Jurassic to L. Cretaceous 
(Albian): cosmopolitan.

EPISTOMINITA Grigyalis, I960
Plate 478. figs. 10-12

Type species: Epistominila sudaviensis Gri
gyalis. 1960: OD.
Epistominila Grigyalis. I9601*1302), p. 98.
Bmtzenia IEpistominila) Kasimova. 19751*1657|, textfig. 

I on p. 238 (nom. transl.l.
Test trochospiral. close coiled, biconvex, 

chambers enlarging gradually, sutures radial, 
slightly depressed, internal partition flat, one 
margin attached to the dorsal lip of the aperture 
and the other attached to the chamber wall 
on the umbilical side, resulting in the appear
ance of supplementary sutures and supple
mentary chambers: wall calcareous, aragonitic. 
finely perforate, surface smooth: aperture a 
laleromarginal slit on the umbilical side of 
the test as in Epistomina, closed by test mate
rial as a new chamber is added, intercameral 
foramen areal. U. Jurassic (Oxfordian) to L. 
Cretaceous; USSR: N. Caucasus; Azerbay- 
dzhan: Lithuania.

UOEGLUND1NA Brotzen, 1948 
Plate 478. figs. 1-5

Type species: Rotalia elevens d'Orbigny, 1826 
1*2303), p. 272: OD.
H oeglundina  Brotzen. 1948 |*429|. p. 92.
E pistom ina iH oeg lund ina ) Salaj. 1984 (*27081, p. 5H4 

(nom. transl.l.

Test trochospiral, close coiled, biconvex, 
chambers enlarging gradually, eight or nine 
in the final whorl, internal partition flat, ear
lier ones resorbed as new chambers are added 
so that only the final chamber contains an 
intact partition, sutures curved backward at 
the periphery on the spiral side, straight and 
oblique on the umbilical side, periphery' sub
acute, carinate; wall calcareous, aragonitic, 
radial, lamellar, finely perforate, surface 
smooth: aperture laleromarginal and slitlike, 
parallel to the peripheral keel and opening on 
the umbilical side, those of earlier chambers 
commonly closed by shell material, may have 
a secondary interiomarginal aperture, inter- 
cameral foramen interiomarginal. Paleocene 
to Holocene; cosmopolitan.

MIRONOVELLA Dain. 1970
Plate 479. figs. 1-5

Type species: Mironovella mjatliukae Dain. 
1970: OD.
M ironovella  Dain. 1970 1*875), p. 72.

Test lenticular, early coiling trochospiral, 
later nearly planispiral and evolute. cham
bers enlarging slowly as added, narrow inter
nal partition extending into the chamber from 
the apertural border but not reaching the 
opposite wall, aligned perpendicular to the 
axis of coiling, earlier plates resorbed leaving 
intact only those of the later chambers, septa 
curved, thickened, and elevated on the spiral 
side, nearly radial and depressed on the umbil
ical side, peripheral margin bicarinate: wall 
calcareous, aragonitic. perforate, optically 
radial, surface with elevated sutures and periph
eral keels and may be papillate; aperture nearly 
peripheral, slightly on the umbilical side of 
the peripheral carina, an elongate oval slit 
bordered by a distinct lip, those of earlier 
chambers filled with shell material, intercam
eral foramen rounded, areal but near the base 
of the septum. U. Jurassic (Kimmeridgian) to 
L. Cretaceous (Hauterivian); USSR: Poland; 
Germany: England.

PSEUDOEPISTOMINELLA
Kuznetsova, 1958
Plate 478. figs. 13-15

Type species: PseudoepistomirwUa mirusa 
Kuznetsova, in N. K. Bykova et al.. 1958; OD.



P seudoepisw m tnella  Kuznetsova. in N. K. Bvkovu el al,.
19581*475), p. 48.
Test ovate in outline, slightly compressed, 

biumbonate, early stage in a low trocbospiral 
coil, later planispiral and evolute. numerous 
chambers per whorl, increasing more rapidly 
in breadth than height, the final ones extending 
back toward the early coil, small diagonal 
internal partition present, sutures curved, 
oblique, thickened and elevated, periphery 
subacute; wall calcareous, white, probably 
aragonitic. surface generally smooth, except 
for the thickened and elevated sutures and 
the knobs or pustules in the umbilical region 
on both sides of the test; aperture a small 
interiomarginal equatorial arch, intercameral 
foramen oval and areal, situated about one- 
third the distance from the base of the septal 
face, probably not present on the final cham
ber, both openings bordered by a thickened 
lip. L. C retaceous (Barrem ian): USSR: 
Caucasus.

Remarks: The original illustrations are of 
a specimen with broken final chamber, show
ing both basal and areal openings and the 
short oblique internal partition. Probably a 
peripheral opening also is associated with 
this partition, but additional material must 
be studied for verification.

RECTOEPISTOMINOIDES Grigyalis. I960
Plate 479. Hgs. 18-20

Type species; Rectoepisiominoides scientis 
Grigyalis, 1960: OD.
R ectoep isiom ino ides  Grigyalis. 19801*1302), p. 102.

Test elongate, somewhat compressed, early 
chambers in an incomplete whorl, later uncoil
ing and rectilinear, sutures distinct, depressed, 
oblique in the uncoiled stage, internal parti
tion attached to the wall on the umbilical side 
as in Epistominoides, resulting in supplemen
tary chamberlets and sutures; wall calcare
ous, finely perforate, surface smooth; aperture 
peripheral, slitlike, bordered by a distinct lip. 
U. Jurassic (Oxfordian); Lithuania.

Subfamily GARANTELLINAE 
Grigyalis. 1977

Garantellinae Grigyalis. 19771*13051. p. 148.
Test close coiled, planoconvex, internal

partition curved and diagonally placed; aper
ture ovate and areal. L. Jurassic (Aalenian) to 
L. Cretaceous (Hauterivian).

GARANTELLA
Kaptarenko-Chemousova, 1956 

Piute 479. figs. 8-11 anil 15-17 
Type species: Garantella rudia Kaptarenko- 
Chemousova. 1956: OD.
Garantella Kaptarenko-Chemousova. 19581*16461. p. 159: 

also see 1958(*1647|, p. 55; 1959 |*1649|, p. 102. 
Test trochospiral, planoconvex to inequally 

biconvex, umbilicus closed, internal partition 
curved and with folded maigin. sutures oblique, 
curved, thickened and elevated on the spiral 
side, nearly radial, flush to elevated, but some
what obscure on the umbilical side: wall cal
careous. perforate; aperture an areal slit 
paralleling the sutures on the umbilical side 
of the final chamber, those of previous cham
bers closed with shell material. L. Jurassic 
lAalenian) to L. Cretaceous (Hauterivian): 
Europe: USSR: Ukraine: Madagascar.

SUBLAMARCKELLA Antonova, 1958
Plan-479. figs. 12-14

Type species: Sublamarckella lerquemi An
tonova. 1958: OD.
Sublam arckella  Antonova. 1958 (*46), p. 88. 
Reinholdella  (Sublam arckellaI Kasimova. 1975 1*16571, 

p. 236 (nom. transl.l.
Test trochospiral. planoconvex to bicon

vex, chambers few. enlarging rapidly as added, 
internal partition curved, sutures thickened 
and elevated, curved and oblique on the spi
ral side, straight and radial on the umbilical 
side, umbilicus closed, periphery angular, car
inate: wall calcareous, perforate, surface 
smooth to pebbly; aperture broad, ovate, and 
areal, in the middle of the chamber wall on 
the umbilical side, earlier apertures closed 
with shell material, giving a stellate appear 
ance to the central region of the umbilical 
side. L. Jurassic (Aalenian) to M. Jurassic 
(Bajocian): USSR: N. Caucasus.

Subfamily EPISTOMINOIDINAE 
Saidova. 1981

Epistominoidinae Saidova. 1981 (*2696), p. 63.
Test nearly planispiral. internal partition



ondary foramen present in the internal pillarlike 
partition. L. Jurassic iPIiensbachian) to L. 
Cretaceous (Aptian).

CHALILOVELLA Poroshina, 1985
Pluie 477, figs. 1-6

Type species: Chalilovella faveolata Poroshina, 
1985; OD.
Chalilovella Poroshina. 1985 (*2459), p. 97.

Test planoconvex to biconvex, trochospiral. 
with one and a half to four whorls and up to 
sixteen chambers in the final whorl, sutures 
curved, thickened, umbilicus closed with an 
umbilical plug, periphery with narrow keel: 
wall calcareous, finely perforate, surface 
smooth to sculptured; aperture a small basal 
arch near the periphery on the umbilical side, 
extending as a slit around the umbilical end 
of the chamber where it connects to a looplike 
opening that later is closed by a porous plate 
as the next chamber is added, the arched 
opening remaining as an intercameral fora
men. L. Cretaceous (Hauterivian to L. Aptian); 
USSR: Southeast Caucasus.

LAMARCKELLA
Kaptarenko-Chemousova. 1956 

Plate 476. figs. 1-6
Type species: Lamarckella media Kaptarenko- 
Chemousova. 1956 (*1646); OD.
Lam arckella  Kaptarenko-Chemousova, 1956 (*1646), 

p. 159: also see 1956 (*1647), p. 54.
Test trochospirally enrolled, lenticular to 

planoconvex, spiral side somewhat more con
vex. few chambers per whorl, umbilicus closed, 
sutures limbate, curved backward at the periph
ery on the spiral side, slightly curved and may 
be depressed on the umbilical side, periphery 
subacute, chamber interior divided by a trans
verse inner septum; wall calcareous, finely 
perforate; primary aperture has a sharp bend 
and extends from the inner margin of the last 
chamber toward its center, those of earlier 
chambers secondarily closed, resulting in a 
short clear area perpendicular to the septum 
and beginning near its midpoint on the umbil
ical side, intercameral foramen developed by 
resorption as an oblique ovate slit a short 
distance above the base of the septal face. L.

Jurassic (Aalenian) to M. Jurassic (Bajocian); 
USSR: Ukraine.

PSEUDOLAMARCKINA Myatlyuk. 1959
Plate 476. figs. 19-25

Type species: Pulvinulina rjasanensis Uhlig, 
1883 (*3240), p. 772; OD.
P scudolam arvkim  Myallviik. in Ruuzer-Chemousova anil 

Fursenko. 19591*25311. p. 278.
Reinhaldelta iPseudiilamarckirtal Dain, 1967(*tl74l, p. 47 

inom. iransl.l.
Test trochospiral. planoconvex, chambers 

low and lunate and sutures arched and lim
bate on the spiral side, chambers subtriangular 
and sutures radial and depressed on the umbil
ical side, chambers subdivided by an internal 
plate parallel to the plane of coiling, umbili
cus closed, periphery acute: wall calcareous, 
aragonitic, thin, finely perforate; aperture 
inleriomarginal, extraumbilical-umbilical, with 
a short looplike extension up the apertural 
face near the posterior margin of the cham
ber, intercameral foramen rounded, located 
above the attachment of the internal plate. 
M. Jurassic to L. Cretaceous (Valanginian): 
Europe; USSR.

PSEUDOSIPHON1NELLA Poroshina, 1986
Plate 836. figs. 1-9

Type species: Siphoninella antiqua Gorbachik, 
1966 (*1267), p. 134; OD.
Pseudaxiphattinella Poroshina, 1986 (*2460), p. 105.

Test lenticular, trochospirally enrolled, final 
one to few chambers tending to uncoil, cham
bers enlarging rapidly as added, about seven 
or eight in the final whorl, sutures slightly 
depressed, curved, periphery carinate; wall 
calcareous, whether calcite or aragonite not 
indicated, surface smooth; aperture begin
ning as a low arch against the previous suture 
on the umbilical side, continuing as a slit to 
the center of the apertural face, the umbilical 
part of the aperture being closed by a porous 
plate that leaves only a rounded to oval areal 
opening in the center of the septal face, porous 
plate present in all chambers, short, narrow, 
and curved with a free margin and approxi
mately parallel to the periphery. U. Jurassic 
(Tithonian) to L. Cretaceous (Valanginian); 
USSR: Crimea, Azerbaydzhan.



RELNHOLDELLA Brotzen. 1948
Plate 476. figs. 7-18

Type species: Discorbis dreheri Bartenstein. 
in Bartenstein and Brand, 1937 (*151), p. 192; 
OD.
Reinholdella Brotzen. 1948 (*429), p. 126.
Valanginella Dain. I960 (*8801, p. 106: type species: 

Lamarckina latarica RomHnova. in Balakhmatovaand 
Romanova. I960 I*112), p. I ll:  OD.
Test trochospiral, biconvex to planocon

vex, periphery subacute, sutures oblique and 
may be limbate on the cvolute spiral side, 
sutures radial and depressed around the closed 
umbilicus on the involute umbilical side, cham
ber purtially subdivided internally by a trans
verse curved or hooklike intracameral plate 
that generally parallels the peripheral mar
gin, those of earlier chambers not resorbed 
but remain intact; wall calcareous, aragonitic, 
finely perforate, surface smooth; aperture 
interiomarginal. near the umbilicus on the 
umbilical side, closed by a porous plate as 
new chambers are added, oval intercameral 
foramen produced by resorption in the sep
tum above the intracameral plate. L. Jurassic 
(U. Pliensbachian) to L. Cretaceous (Aptian); 
Europe; USSR; W. Siberia. Azerbaydzhan.

Remarks: Brotzen's original description of 
the genus indicated the type species as “Aster- 
iHenna dreheri Bartenstein.” but erroneously 
cited the type specimen as that illustrated by 
ten Dam and Reinhold (1941, *887A, p. 10, 
fig. 1). He later corrected this, stating that the 
type species should have been cited as Discorbis 
dreheri Bartenstein, 1937 (Brotzen. 1949, *430). 
The small original illustrations of D. dreheri 
show nothing of the central area or the pres
ence of the intracameral plate, and. as noted 
also by Hofker (1952. *1503, p. 21). the fig
ures given by ten Dam and Reinhold show a 
very broad stellate central pattern nearly 
reaching the periphery, although their figure 
of a section correctly shows the toothplates 
to be short, hooklike, and limited to the umbil
ical third of the lest. Ohm (1967, *2292, p. 
106) noted that the holotype of D. dreheri is 
nearly destroyed and that extant paratypes 
represent two different species. The speci
men illustrated by us (Loeblich and Tappan, 
1964, *1910, p. C775, fig. 637, 2) was one of

numerous topotypes sent to us by Bartenstein. 
In view of the unrecognizable state of the 
holotype, and the ambiguous nature of the 
"paratypes" (see ICZN Art. 75. (b) to (d) and 
Recommendation 75A). the topotype that we 
illustrated in the Treatise (USNM No. 3835671. 
from the Dogger a , Opalinus Schichten. 
Hambiihren, VVA 2, Germany, is here desig
nated as neotype of Reinholdella dreheri.

Valanginella was said to differ in having a 
closed umbilicus and a stellate pattern resulting 
from the internal partitions: as both features 
are characteristic also of Reinholdella. Va
langinella is regarded as a junior synonym.

Family EPISTOMINIDAE Wedekind. 1937
Epistominidae Wedekind, 1937 |*3355|, p. 1|5.

Test with predominantly sinistral trocho
spiral coiling, chambers subdivided by an inter
nal partition that attaches to the dorsal lip of 
the aperture: aperture a slit on peripheral 
margin, closed by clear shell material in older 
chambers. L. Jurassic to Holocene.

Subfamily EPISTOMININAE 
Wedekind, 1937

Epistomininae Loeblich and Tappan. 1961 (*1902), p. 317, 
nom. iransl, ex family Epistominidae.
Test coiled in low trochospire or may uncoil 

in later stage, flat or curved internal partition 
attached to lip of aperture, and proximal mar
gin may attach to the ventral chamber wall; 
slitlike aperture in lateromargina] or periph
eral position. L. Jurassic to Holocene.

EPISTOMINA Terquem. 1883
Plate 477, figs. 7-26; plate 478, figs. 6-9 

Type species: Epistomina regularis Terquem. 
18831*3148), p. 379; SD Galloway and Wissler, 
1927 (*1209), p. 60.
Epistomina Terquem, 1883 (*3149). p. 37.
Bratzenia Hofker. 1954 (*1505), p. 169; type species: 

Ratatia spinutiferu Reuss. 1863 1*2587). p. 93: OD. 
Voorthuyseniu Hofker. 19541*15051, p. 169; type species: 

Epistomina tanuicostaia Bartenstein and Brand. 1951 
1*154), p. 327; OD.

Hiltermannia Hofker, 19541*1505), p. 169; type species: 
Epistomina chapmaniten Dam. 19481*8861, p. 166: OD. 

Epistomina tBrotzenia) Salaj. 1984 (*2708), p. 585 (nom. 
transl.l.

Kaptarenkoella Antonova and O. K. Kasimova, in G. K. 
Kasimova and Antonova, 1985 1*1659), p. 93: type



species: Lamareketla epistaminoides Kaplarcnko- 
Chernousova, W5M 1*1649), p. 95; OD.
Test trochospiral. lenticular to planocon

vex. chambers increasing gradually in size, 
internal partition slightly curved, present in 
all chambers or may be resorbed during later 
development, extending from the margin of 
the apertural opening nearly or completely 
to the base of the chamber against the pre
vious whorl, sutures slightly curved, commonly 
limbate to strongly elevated, periphery angu
lar to carinate: wall calcareous, aragonitic, 
finely perforate, surface smooth to strongly 
sculptured: aperture lateromarginal, adjacent 
to the peripheral keel on the umbilical side, 
closed with shell material as the new cham
ber is added, later formed intercameral fora
men oblique, oval and areal or may be 
interiomarginal. L. Jurassic to L. Cretaceous 
(Albian); cosmopolitan.

EPISTOMINITA Grigyalis, I960
Plate 478. figs. 10-12

Type species: Epistominita sudaviensis Gri
gyalis. 1960; OD.
Epistominita Grigyalis, I960 (*1302), p. 98.
Bmizcnia I Epistominita) Kasimova, 19751*16571, lextfig.

I on p. 238 (nom. iransl.).
Test trochospiral, close coiled, biconvex, 

chambers enlarging gradually, sutures radial, 
slightly depressed, internal partition flat, one 
margin attached to the dorsal lip of the aperture 
and the other attached to the chamber wall 
on the umbilical side, resulting in the appear
ance of supplementary sutures and supple
mentary chambers; wall calcareous, aragonitic. 
finely perforate, surface smooth: aperture a 
lateromarginal slit on the umbilical side of 
the test as in Epistomina. closed by test mate
rial as a new chamber is added, intercameral 
foramen areal. U. Jurassic (Oxfordian) to L. 
Cretaceous; USSR: N. Caucasus; Azerbay- 
dzhan; Lithuania.

HOEGLUNDINA Brotzen. 1948 
Plate 478, figs. 1-5

Tvpe species: Rotalia etegans d’Orbigny, 1826 
(*2303), p. 272; OD.
Hoeglundina Brotzen, 1948 (*429), p. 92.
Epistomina tHoeglundinal Salaj. 1984 1*2708). p. 584 

)nom. iransl.).

Test trochospiral, close coiled, biconvex, 
chambers enlarging gradually, eight or nine 
in the final whorl, internal partition flat, ear
lier ones resorbed as new chambers are added 
so that only the final chamber contains an 
intact partition, sutures curved backward at 
the periphery on the spiral side, straight and 
oblique on the umbilical side, periphery' sub
acute. carinate; wall calcareous, aragonitic, 
radial, lamellar, finely perforate, surface 
smooth; aperture lateromarginal and slitlike, 
parallel to the peripheral keel and opening on 
the umbilical side, those of earlier chambers 
commonly closed by shell material, may have 
a secondary interiomarginal aperture, inter
cameral foramen interiomarginal. Paleocene 
to Holocene; cosmopolitan.

M1RONOVELLA Dain, 1970
Plate 479, figs. 1-5

Type species: Mironovella mjalliukae Dain, 
1970; OD,
Mironovella Dain, 1970 1*875), p. 72.

Test lenticular, early coiling trochospiral, 
later nearly planispiral and evolute, cham
bers enlarging slowly as added, narrow inter
nal partition extending into the chamber from 
the apertural border but not reaching the 
opposite wall, aligned perpendicular to the 
axis of coiling, earlier plates resorbed leaving 
intact only those of the later chambers, septa 
curved, thickened, and elevated on the spiral 
side, nearly radial and depressed on the umbil
ical side, peripheral margin bicarinate; wall 
calcareous, aragonitic. perforate, optically 
radial, surface with elevated sutures and periph
eral keels and may be papillate; aperture nearly 
peripheral, slightly on the umbilical side of 
the peripheral carina. an elongate oval slit 
bordered by a distinct lip, those of earlier 
chambers filled with shell material, intercam
eral foramen rounded, areal but near the base 
of the septum. U. Jurassic (Kimmeridgian) to 
L. Cretaceous (Hauterivian); USSR: Poland; 
Germany; England.

PSEUDOEPISTOMINELLA
Kuznetsova. 1958
Plate 478. figs. I.V15

Type species: Pseudoepistominella mirusa 
Kuznetsova, in N. K. Bykova et al., 1958; OD.



Pseudoepistominella Kuznetsova, in N. K. Bykova el al..
1958 (*475), p. 48.
Test ovate in outline, slightly compressed, 

biumbonate, early stage in a low trochospiral 
coil, later planispiral and evolute, numerous 
chambers per whorl, increasing more rapidly 
in breadth than height, the final ones extending 
back toward the early coil, small diagonal 
internal partition present, sutures curved, 
oblique, thickened and elevated, periphery 
subacute: wall calcareous, white, probably 
aragonitic, surface generally smooth, except 
for the thickened and elevated sutures and 
the knobs or pustules in the umbilical region 
on both sides of the lest; aperture a small 
inleriomarginal equatorial arch, intercameral 
foramen oval and areal, situated about one- 
third the distance from the base of the septal 
face, probably not present on the final cham
ber. both openings bordered by a thickened 
lip. L. C retaceous (Barrem ian); USSR: 
Caucasus.

Remarks: The original illustrations are of 
a specimen with broken final chamber, show
ing both basal and areal openings and the 
short oblique internal partition. Probably a 
peripheral opening also is associated with 
this partition, but additional material must 
be studied for verification.

RECTOEP1STOM1NOIDES Grigyalis, I960
Plate 479. figs. 18-20

Type species: Rectoepistominoides scientis 
Grigyalis. 1960: OD.
Rectoepistominoides Grigyalis, I9601*1302), p. 102.

Test elongate, somewhat compressed, early 
chambers in an incomplete whorl, later uncoil
ing and rectilinear, sutures distinct, depressed, 
oblique in the uncoiled stage, internal parti
tion attached to the wall on the umbilical side 
as in Epistominoides. resulting in supplemen
tary chamberlets and sutures; wall calcare
ous, finely perforate, surface smooth: aperture 
peripheral, slitlike, bordered by a distinct lip. 
U. Jurassic (Oxfordian); Lithuania.

Subfamily GARANTELLINAE 
Grigyalis. 1977

Garamellmae Grigyalis. 1977 |*1305|, p. 148.
Test close coiled, planoconvex, internal

partition curved and diagonally placed: aper
ture ovate and areal. L. Jurassic l Aalenian) to 
L. Cretaceous (Hauterivian).

GARANTELLA
Kaplarenko-Chernousova, 1956 

Plate 479. figs. 6-11 ami 15-17 
Type species: Garantelia ruditt Kaptarenko- 
Chemousova. 1956: OD.
Gamrttella Kapturenko-Chemonsova, 19561*1646), p. 159; 

also see 1956 (*1647), p. 55: 1959 1*1649). p. 102.
Test trochospiral, planoconvex to inequally 

biconvex, umbilicus closed, internal partition 
curved and with folded margin, sutures oblique, 
curved, thickened and elevated on the spiral 
side, nearly radial, flush to elevated, but some
what obscure on the umbilical side: wall cal
careous, perforate; aperture an areal slit 
paralleling the sutures on the umbilical side 
of the final chamber, those of previous cham
bers closed with shell material. L. Jurassic 
(Aalenian) to L. Cretaceous (Hauterivian): 
Europe: USSR: Ukraine: Madagascar.

SUBLAMARCKELLA Antonova. 1958 
Plate 479. figs. 12-14

Type species: Sublamarckella terquemi An
tonova. 1958; OD.
Sublamarckella Antonova. 1958 1*46), p. 68. 
Reinboldella /Sublamarckella/ Kasimovu. 1975 1*1657), 

p. 2J6 inom. iransl.i.
Test trochospiral, planoconvex to bicon

vex . chambers few, enlarging rapidly as added. 
internal partition curved, sutures thickened 
and elevated, curved and oblique on the spi
ral side, straight and radial on the umbilical 
side, umbilicus closed, periphery angular, car
inate; wall calcareous, perforate, surface 
smooth to pebbly: aperture broad, ovate, and 
areal, in ihe middle of the chamber wall on 
the umbilical side, earlier apertures closed 
with shell material, giving a stellate appear
ance to the central region of the umbilical 
side. L. Jurassic (Aalenian) to M. Jurassic 
(Bajocian): USSR: N. Caucasus.

Subfamily EP1STOMINOIDINAE 
Saidova. 1981

EpiMominoidinue Saidova. 1981 |*2696|, p. 63.
Test nearly planispiral. internal partition



attaching to outer wall only on one side of the 
test giving an appearance of biseriality or 
may have a stellate arrangement of second
ary chamberlets about the umbilicus; broad 
apertural face with peripheral primary aperture 
and inner areal foramen, both equatorial in 
position. M. Jurassic to L. Eocene.

EPISTOMINOIDES Plummer. 1934
Plate -170. tips. 21-11

Type species: Saracenaria witenxensis Cush
man and Ponton, 1932 (*843), p. 34: OD.
Epistominoides Plummer. 1^34 (*24261, p. (*02.

Test biconvex, early chambers in slightly 
trochospiral to planispiral coil, later cham
bers enlarging rapidly so that test flares and 
tends to uncoil, periphery carinate, internal 
partition curved, surrounding the areal inter- 
cameral foramen, with proximal margin at
tached to the chamber wall on the umbilical 
side, producing a supplementary suture; wall 
calcareous, finely perforate, surface smooth: 
aperture peripheral, slitlike, asymmetrical, with 
more elevated bordering lip on one side, oval 
intercameral foramen in the upper third of 
the septal face. M. Jurassic to L. Eocene; 
Europe: North America.

Superfamily CONORBOIDACEA 
Thalmann, 1932

Conorboidacea Loeblich andTappan, nom. (ransl. herein 
ex family.
Test a low to high trochospiral. later stage 

with reduced number of chambers per whorl, 
and finally may become uniserial: aperture a 
low interiomaiginal umbilical slit in trochospiral 
taxa. becoming terminal and central in the 
uniserial stage; a prominent hemicylindrical 
toothplate projecting inward from the aperture 
as a columellalike structure that even in the 
uniserial stage changes in orientation from 
chamber to chamber, reflecting the ancestral 
coiled state. L. Cretaceous <U. Aptian) to U. 
Cretaceous iMaastrichtian).

Family CONORBOIDIDAE Thalmann. 1952 
C'onorboididae Thalmann. 1952 1*3172), p. 984. 
Conorhidae Hofker. 1*151 (*1498), p. 414 (invalid. ICZN 

Art. 54; based on Conorbis Hofker. 1951, non Conorbis 
Swamson. I840i

Conorlioidinae Reiss. 1 963 (*2561), p. 58 (subfamilyI

As for the superfamily. L. Cretaceous (U. 
Aplianl to U. Cretaceous iMaastrichtian).

COLOM1A Cushman and Bermudez, 1948 
Plate 480. figs. 10-13

Tvpe species: Colomia cretacea Cushman and 
Bermudez, 1948; OD.
Cnlimiia Cushman and Bermudez. 19481*811), p. 12.

Test elongate, conical in the early stage or 
throughout, or later stage may have nearly 
parallel sides, microspheric generation with a 
whorl of three chambers, then biserial, and 
finally uniserial for the major part of the test, 
megalospheric test with much reduced early 
stage of a few biserial chambers, and then 
uniserial, commonly with numerous low dish
like chambers, but in some species the later 
chambers are higher and slightly inflated, 
sutures in the uniserial stage straight and hor
izontal and may be incised, flush, or elevated; 
wall calcareous, aragonitic. hyaline, relatively 
thick, finely perforate, surface smooth to finely 
hispid: aperture in the early stage as in Con- 
urboides. becoming an arcuate slit in the 
uniserial chambers, those of successive cham
bers changing about 6.3° in orientation, 
reflecting the earlier trochospiral coiling, inter
nally a scroll-shaped toothplate extends from 
one margin of the slitlike aperture across the 
chamber lumen to the preceding septum. U. 
Cretaceous (Turanian to M aastrichtian); 
Germany: Austria: USA: California: Cuba; 
Australia: Victoria.

CONORBOIDES Hofker. 1952
Plate 480. figs. I -9

Tvpe species: Conorbis mitra Hofker, 1951 
(*1500), p. 357: OD.
Connrboidex Hofker. in Thalmann. 1952 1*3171), p. 14 

Inom. suhst. pro Conorbis Hofker. 19511.
Conorbis Hofker. 19501*1495), p. 68.761 name not avail

able, IC Z N  Art. 13 lb); no type speciesl.
Conorbis Hofker. 1951 1*1500). p. 357 (non Conorbis 

Swamson. 1840): type species: ohj.: OD. 
Manuxtiukella Tappan. 1957 (*3I24l,p. 218: type species: 

Nann.sbukcila umiaten.si.s Tappan. 1957: OD.
Test a low to moderately high trochospiral. 

planoconvex and umbilicatc, periphery sub
acute, few chambers per whorl, increasing 
rapidly in size as added, appearing low and 
crescentic and sutures strongly oblique on



the spiral side, sutures radial and final cham
ber nearly hemispherical and strongly over
lapping earlier chambers of the final whorl 
on the umbilical side, a central pillarlike inter
nal toothplate extending from the edge of the 
aperture along the coiling axis to the oppo
site wall of the chamber: wall calcareous, of 
aragonite as shown by X-ray determination, 
perforate, surface smooth; aperture a low 
interiomaiginal umbilical slit, partially cov
ered by a broad short flap that may have a 
fimbriate margin, openings of previous cham
bers may remain partially open along the 
sutures. L. Cretaceous I Albian): Europe; North 
America.

STEDUMIA Bertram and Kemper. 1982
Plait* 480. figs. 14-17

Type species: Stedumia lindertensis Bertram 
and Kemper, 1982; OD.
Stedumia Bertram and Kemper. 1982 1*226), p. 488.

Test small, to about 0.6 mm in length, elon
gate. early trochospiral stage with three cham
bers in a whorl and three to six total, later 
stage of four to five inflated uncoiled cham
bers, septa straight, constricted; wall aragonitic, 
optically and ultrastriicturally radial, surface 
covered with small pustules; aperture termi
nal and slightly eccentric in the uncoiled stage, 
produced on a short tubular neck and pro
vided with a toothplate that bisects the open
ing and connects within to the aperture of the 
previous chamber. L. Cretaceous (U. Aptian 
to L. Albian); Germany.

Superfamily ROBERTINACEA Reuss, 1850 
Rohertinaceu Loeblich undTappan. 1 % 11*19021, p. .117.

nom. trunsl. ex family Roberlinidae.
Robcrtinidea Saidova. 19811*2696), p. 62. 
Robcrlinoidca Tappan and Loeblich, 19821*3128), p. 5.19.

Test with chambers in predominantly dex- 
tral low to high trochospiral coil, or may be 
nearly planispiral; interior of chambers divided 
by double transverse partition resulting from 
infolding of the wall that forms small supple
mentary chambers on one or both sides of 
test or with primary and secondary chambers 
in distinct series; aperture interiomarginal or 
elongate loopshaped or both and may have 
additional areal or sutural supplementary open
ings, septal foramen homologous with part of 
the primary aperture. Paleocene to Holocene.

Family ROBERTINIDAE Reuss. 1850 
Roberlinidae Reuss. 18501*2573), p. 175.
Alliatiniduc Haynes. 1981 (*1437), p. 227. 212.

As for the superfamily. Paleocene to 
Holocene.

Subfamily ALLIATININAE 
McGowran. 1966

Alliatininae McGowran. I960 1*1968), p. 95.
Robertinidae with nearly planispiral coiling. 

L. Eocene lYpresian) to Holocene.

ALLIATINA Troelsen, 1954
Plate 481. figs. 1-8

Tvpe species: Cushmanella exceiurica di Napoli 
Alliata. 1952 (*2229), p. 105: OD.
Altiaiimi Troelsen, 1954 1*3226), p. 464. 
Pxeudononionclla S. Y- Zheng, in S. Y. Zheng, Cheng, 

Wang, and Fu. 1978 (*3453), p. 62. 77: type species: 
Pseudoiiiniionella variahilixS. Y. Zheng, in S. Y. Zheng 
et al.. 1978: OD.
Test almost planispiral but slightly asym

metrical and rending to coil dextrally, par
tially evolute. chambers enlarging rapidly and 
test somewhat flared, internal partition inverted 
V  shape, folding around the apertural open
ing, oblique and attached to the inside of the 
apertural face on the margin toward the umbil
ical side, opposite free margin extending inward 
from the aperture where both parts attach to 
the previous septum below the septal fora
men and diverge toward the side walls of the 
test, partitions of earlier chambers partially 
resorbed with growth, sutures nearly radial, 
slightly curved, depressed, periphery rounded: 
wall calcareous, aragonitic. finely perforate, 
optically radial, surface smooth; aperture a 
small oblique oval areal opening in the cham
ber face, and an interiomarginal equatorial 
slit at the base of the chamber, interiomaiginal 
opening closed as new chamber is added and 
areal opening enlarged as an intercameral 
foramen. Pliocene to Holocene; Europe; North 
America; China: Shandong Province: Pacific.

ALLIATINELLA D. J. Carter, 1957
Plate 481. figs. 9 -17 and 21 -23 

Type species: Alliatineila gedgravensis D. J. 
Carter, 1957; OD.
Alliatineila D. J. Carter. 1957 1*4%), p. 82.
Fawcettia McCulloch. 1977 (*19611, p. 377; type species. 

Fawcettia panayensix McCulloch. 1977: OD.



Subcushmanella McCulloch. 1977 (*1961). p. 380; type 
species: Subciishmanella difterens McCulloch. I977: OD  

'ISuhcemhenina McCulloch. 1977 (*19611, P- 376: type 
species: Subcemhertina simplisstma McCulloch. 1977; 
OD.
Test auriculate in outline, somewhat com

pressed and biconcave, resembling Alliatinu 
but distinctly trochospiral, small accessory 
chambers developed over the sutures on the 
umbilical side, reflecting the position of attach
ment of the internal partition, asymmetrical 
internal partition of inverted V shape, cross
ing the chamber obliquely to attach to the 
interior wall of the septal face where its posi
tion is marked externally by a groove from the 
areal opening to the proximal chamber mar
gin near the umbilicus, then extending back 
to attach to the base of the previous septum, 
sutures distinct, white in color, later ones 
slightly depressed, periphery broadly rounded; 
wall aragonitic. finely perforate, lamellar; 
aperture a low interiomarginal and equato
rial slit, with a rounded areal aperture as in 
Alliatina but slightly offset toward the umbili
cal side, aperture sealed in the final chamber 
by a thin calcareous plate that is resorbed 
when new chamber is added to leave a func
tional areal foramen. Pliocene to Holocene; 
England, Italy; Pacific: Philippine Islands; 
off Mexico.

Remarks: Subceroberiina appears to be a 
young specimen of Alliatinetfa. although the 
position of the aperture was not observed; 
the furrow on the apertural face may indicate 
the position of a resorbed internal partition.

CEROBERTINA Finlay. 1939
Plate 461. figs. IK-20

Type species: Cerobertina bartrumi Finlay, 
1939: OD.
Cemheruna Finlay. 1939 |*1127|, p. I IK

Test ovate to auriculate in outline, dextrally 
coiled and trochospiral in the early stage, 
later uncoiling as chambers increase rapidly 
in breadth, internal partition partially subdi
vides the chambers to form relatively large 
supplementary chamberlets around the umbil
icus on the umbilical side, sutures distinct, 
curved on the spiral side, nearly straight on 
the umbilical side, periphery rounded; wall

aragonitic. perforate, surface smooth; aperture 
an interiomarginal slit that extends into a 
furrowlike depression up the center of the 
apertural face on the umbilical side. L. Eocene 
(Ypresian) to Holocene; New Zealand: Malay 
Archipelago; Antarctic.

CUSHMANELLA Palmer 
and Bermudez. 1936 

Plate 482. figs. 1-4
Type species: Nonionina brownii d’Orbigny, 
I839(*2304), p. 45; OD.
Cushmanella Palmer and Bermudez. 19361*23301, p. 252.

Test nearly planispiral, involute, somewhat 
compressed, rapidly enlarging chambers result 
in an auriculate outline, one or more small 
supplementary chambers at the umbilical end 
of each chamber on both sides of the test, 
tubular internal partition attached to the inside 
wall at the upper and lateral margins of the 
areal aperture, free edges of the partition 
infolded at each side of the lower rim of the 
aperture, with branches from the tubular par
tition opening at the lateral accessory aperture, 
external sutures gently curved, depressed; wall 
calcareous, finely perforate except for a clear 
oval imperforate equatorial area just above 
the aperture on the apertural face; aperture 
consists of an areal slit and an interiomarginal 
equatorial opening, with supplementary sutural 
slitlike openings on both sides of test opening 
into the supplementary chambers. Holocene: 
Caribbean.

GEMINOSPIRA Makiyama 
and Nakagawa. 1941 

Plate 482. figs. 5-12
Type species: Geminospira simaensis Maki
yama and Nakagawa. 1941; OD.
Geminospira Makiyama and Nakagawa. 1941 1*1987), 

p. 243.
Geminospimiden McCulloch. 19771*1961), p. 381: type 

species: Geminospiroides bubitanensis McCulloch. 
1977: OD.
Test elongate, flattened, early chambers in 

a trochospiral coil, later uncoiled, arcuate, 
and asymmetrical with chambers highest on 
the dorsal margin, a series of secondary 
chamberlets on the ventral margin alternat
ing in position with the primary chambers



and extending back toward the proloculus on 
the inside of the curve, sutures distinct, flush 
on the spiral side, depressed on the umbilical 
side, periphery rounded: wall aragonitic, finely 
perforate, surface smooth; aperture an interio- 
marginal slit at the base of the final chamber, 
slightly on the umbilical side of the median 
plane, connecting with an elongate groove 
that extends up the apertural face on the 
umbilical side and terminates in an areal ovate 
opening near the upper margin of the face, the 
areal opening remaining as an intercameral 
foramen when the next chamber is added. 
Pliocene to Holocene; Japan; Philippine 
Islands.

PSEUDOBULIM1NA Earland. 1934
Plate 482. figs. 13-21

Type species: Bulimina c^a/tmawi'Heron-Allen 
and Earland, 1922 (*1473), p. 130 (syn.: Bul
imina seminuda Terquem of Chapman, 1914, 
non Terquem, 1882): OD(M(.
Pseudobutimina Earlund, 1934 (*10411, p. 133,

Test ovate in outline, trochospiral and com
monly dextrally coiled, chambers enlarging 
rapidly in a somewhat flaring whorl, internal 
partition extends from the margin of the 
hooklike aperture in the apertural face and is 
enrolled to produce a small vestibule into 
which lead the two openings, one part of the 
partition crossing the chamber to attach to 
the wall on the spiral side and forming a 
smaller closed chamberlet adjacent to the 
spiral suture and over the previous basal 
aperture and part of the vertical one. hence 
opening only into the previous chamber cav
ity, internal partition partially resorbed as 
later chambers are added; wall calcareous, 
surface smooth; aperture an interiomarginal 
slit, and a second hooklike slit extending up 
the center of the apertural face from the base 
of the chamber on the umbilical side, the two 
diverging slits separated by a subtriangular 
flap directed toward the umbilicus, both open
ing into the area enclosed by the inner parti
tion. septal foramen produced by resorption 
that enlarges the earlier openings. M. Eocene 
(Lutetian), Claibomian; Holocene; Antarctic; 
Pacific; North America.

SIDEBOTTOMINA Seiglie. 1964
Plate 4H2. figs. 22 and 23

Type species: Cassidulina bradvi Norman var. 
elongata Sidebottom. 19051*2909), p. 17; OD.
Sidebottomina Seiglie. 19641*2843). p. 510.

Test elongate, slightly arcuate, large glob
ular proloculus followed by low, biserially 
arranged chambers that increase slowly in 
size as added, sutures of primary chambers 
curved, slighdy depressed, and nearly hori
zontal, those separating the secondary cham
ber series oblique: wall calcareous, transparent, 
surface smooth; aperture a broad and high 
arch at the base of the terminal face, present 
only on one series of chambers, the second
ary series lacking a primary aperture but with 
numerous small sutural apertures. Holocene; 
Greece: Island of Delos; Venezuela.

Remarks: Sidebottomina is tentatively 
placed in the AUiatininae. although no infor
mation is available as yet concerning the wall 
mineralogy or internal structures.

Subfamily ROBERTININAE Reuss. 1850
Robertininae Sigal. in Piveteau. 1952 1*2413), p. 220. 

nom. transl. ex family Robertinidae.
Robertinidae with test in a high trochospiral 

coil. Paleocene to Holocene.

ROBERTINA d’Orbigny. 1846
Plate 483. figs. 1-4

Type species: Robertina arctica d’Orbigny, 
1846; OD(M).
Robertina d’Orbigny. 18461*2309), p. 202.

Test predominantly dextrally coiled in a 
high trochospiral, numerous broad and low 
chambers subdivided by transverse partition 
formed by infolding of the outer wall, sutures 
oblique, slightly depressed; wall aragonitic, 
hyaline, optically radial, very finely perfo
rate, surface smooth; aperture elongate, 
looplike, extending up the face of the final 
chamber, a small supplementary triangular 
opening on the opposite side of the test at the 
junction of the inner partition and previous 
septum, supplementary openings of earlier 
chambers closed as a new chamber is added. 
Paleocene to Holocene; Europe; North 
America: New Zealand: Atlantic; Pacific: Arc
tic; Antarctic.



ROBERTINOIDES Hoglund. 1947
Plate 483. figs. 5-14

Type species: Bulimina normani Goes, 1894 
(*1257), p. 47; OD.
Robertinoides Hoglund. 1447 (*1487), p. 222.

Test predominantly dextrally coiled in a 
high trochospiral, chambers somewhat inflated, 
internally subdivided by a transverse parti
tion produced by infolding of the outer wall, 
the proximal chamberlet covering the previ
ous aperture and opening into the preceding 
main chamber and not into that of the same 
instar, sutures oblique, depressed; wall ara- 
gonitic, hyaline, very finely perforate, surface 
smooth; aperture consisting of two slitlike 
openings, one interiomarginal at the proxi
mal margin of the chamber, the other diverg
ing from the chamber margin and directed up 
the apertural face, small supplementary tri
angular opening also present on the opposite 
side of the test at the junction of the internal 
partition and previous septum. L. Eocene to 
Holocene.

Suborder GLOBIGERININA Delage 
and Herouard, 18%

Globigerinina Loeblich and Tappan, 1984 |*191fi|, p. 37.
nom. corn pro suborder Globigerinidae. 

Globigerinidae Delage and Herouard, 18% I*9261, p. 141 
(suborderl.

Globigerinidea Lankester. 1885 {*17901, p. 847 (order). 
Globigerinidae Hartog, in Harmer and Shipley, 190b 

1*14241, p. 59 torderl.
Globigerinida Calkins. 1909 |*477A), p. 39 (order). 
Helerohelieida Fursenko. 1958 1*1199), p. 24) order I. 
Globigerinida Blow. 19741*259), p. 835 (suborder). 
Globigerinea Mikhalcvich. 1980 (*2108), p. 59 (class). 
Globoroiallida Mikhalcvich. 19801*21081, p. 59 (order). 
Hantkeninida Mikhalcvich. 1980 (*2108), p. 54 lorder). 
Rolaliicea Saidova, 1981 1*2696), p. 35 (class; panim). 
Rolaliicae Saidova. 1981 (*26961, p. 35 (subclass: partim).

Planktonic in habit: test wall of perforate 
hyaline calcite. optically radiate, preferred 
crystal orientation with c-axis normal to sur
face; primary lamination bilamellar, second
ary lamination due to addition of shell material 
during formation of new chamber; surface 
crust may develop at time of gametogenesis. 
M. Jurassic (Bathonian) to Holocene.

Superfamily HETEROHELICACEA 
Cushman. 1927

Helerohelicacea Grigyalis, 1978 (*1306), p. 9. nom. corr.
pro superfamily Heterohelicidea.

Heierohclicidea Atiyulla. 1977 (*24), p. 197. nom. ininsl. 
ex family Heterohelicidae.
Test biserial or triserial, at least in early 

stage, may be reduced to uniserial but more 
commonly shows chamber proliferation in 
the later stage; aperture a low to high arch at 
the base of the final chamber or terminal in 
the uniserial stage. L. Cretaceous (Aptian) to 
Holocene.

Family GUEMBEL1TRIIDAE 
Montanaro Gallitelli, 1957 

Guemhelilriidae El-Naggur, 1971 |*1103), p. 431 inom. 
Iransl. cx subfamily).

Gucmhelitriinuc Montanaro Gallilelli. 1957 (*2174), p. 136 
i subfamily).
Early stage trochospiral, triserial, or bise

rial, later may show serial reduction or prolif
eration. L. Cretaceous (Albian) to Holocene.

CHILOGUEMBELITRIA Hofker, 1978
Plate 484. figs. 3-14

Type species: Chiloguembelitria danica Hofker. 
1978; OD.
Chiloguembelitria Hofker, 1978 (*1527), p. 60. 
./enkimmuHuynes. 19811*14371, p.313,342; type species: 

Guembelilriaxtawtuis Bandy. 19491*115), p. 124: OD. 
Test high trochospiral, triserial, chambers 

globular and inflated; wall calcareous with 
very fine pores scattered over the surface but 
having an almost imperforate appearance, sur
face finely pustulose but lacks pore mounds; 
aperture a small arch at the base of the final 
chamber, bordered by an upper lip that may 
be slightly more produced on the margin far
ther from the test axis. Paleocene (Danian) to 
Oligocene; USA: Alabama, Louisiana; Aus
tralia: New Zealand; S. Pacific: S. Atlantic.

Remarks: Study with the SEM of topo- 
lypes of the type species of both genera as 
well as other species assigned to these, showed 
Jenkinsina to be a synonym of Chiloguembel
itria (Loeblich and Thppan, 1986, *1928, p. 249).



CORROSINA Thalmann, 1956
Plate 484, figs. I and 2

Type species: Corrosinapupoides Nyiro. 1954; 
OD?
Corrosina Thalmann. 19561*3175), p. .172.
Corrosina Nyirii, 1954 1*2286), p. 68. 71. 73 (name not 

available. IC Z N  Art. 13 lb); type species not designated!. 
Test small, up to 0.29 mm in length, trise

rial, chambers inflated, sutures depressed: 
wall calcareous, hyaline, perforate, surface 
rough; apertural opening twisted in the form 
of a curved slit extending from the base of 
the final chamber. U. Oligocene (Chatiian); 
Hungary.

Remarks: In the original description Cor
rosina was compared to both Bulimina and 
Guembelitria; it was regarded as a synonym 
of Turrilina by Loeblich and Tappan (1964, 
*1910, p. C543). However, the roughened sur
face, and the curved slit aperture differenti
ate it from Turrilina. The type specimens are 
not preserved, and no later studies have been 
made of the type species. The roughened 
appearance may indicate pore mounds or other 
sculpture, and the description of the aperture 
is suggestive of Gallitellia or Chiloguembelitria 
rather than Guembelitria.

GALLITELLIA Loeblich and Tappan, 1986 
Plate 485. figs. 1-3

Type species: Guembelitria? vivans Cushman. 
1934 (*7751, p. 105: OD.
Gallitellia Loeblich and Tappan. 1986 (*1928), p. 249.

Test tiny, elongate, chambers globular and 
enlarging rapidly as added, triserial through
out or with chamber proliferation in the final 
stage, sutures deeply depressed, margias lob- 
ulate: wall calcareous, hyaline, thin, and trans
lucent. surface smooth to grainy in appearance 
at high magnification, very fine pores sparsely 
scattered over the surface and not elevated 
on pore mounds; aperture a simple rounded 
and umbilical arch at the base of the final 
chamber, without a lip. Pleistocene to Holo
cene: N. and S. Pacific; Indian Ocean; Gulf 
of Mexico.

Remarks: Differs from Guembelitria and

Chiloguembelitria in the very thin, hyaline, 
smooth, and sparsely perforate wall, occa
sional chamber proliferation in the adult, and 
simple open aperture that has no bordering 
lip, and differs from the former also in lacking 
pore mounds. The middle Cretaceous Guem
belitriella also has chamber proliferation but 
differs in the finely pustulose surface wilh 
pores interspersed between the pustules and 
in the low arched aperture with bordering lip.

GUEMBELITRIA Cushman, 1933
Plate 485. figs. 8-12

Type species: Guembelitria cretacea Cushman, 
1933; OD.
Guembelitria Cushman, 1933 (*769|, p. 37 las Giim- 

helitria)
Test subconical, chambers globular and 

inflated, triserial throughout, sutures distinct, 
depressed; wall calcareous, optically radial, 
finely and irregularly perforate, with each 
pore elevated on a pore mound; aperture an 
interiomarginal arch at the base of the final 
chamber, with an imperforate bordering lip. 
L. Cretaceous (Albian) to U. Cretaceous 
(Maastrichtian); cosmopolitan.

GUEMBELITRIELLA Tappan. 1940
Plate 486, figs. 1-5

Type species: Guembelitriella grdysonensis 
Tappan, 1940: OD.
Guembelitriella Tappan. 19401*3120), p. 115.

Test small, triserial in the early stage as in 
Guembelitria but becoming multiserial in the 
adult, chambers inflated and globular, sutures 
distinct, depressed; wall calcareous, optically 
radial, surface finely pustulose, with fine pores 
interspersed between the pustules; aperture 
an interiomarginal arch at the base of the 
final chamber and in the later stage of cham
ber proliferation more than one aperture may 
occur per chamber. U. Cretaceous (L. Ceno
manian); USA: Texas, Oklahoma.

Remarks: Guembelitriella esphirae Suley- 
manov. 1971 1*3101) was described from the 
U. Eocene of N. Turkmen SSR, central Asia, 
but whether the wall has pore mounds like



Guembelitria or pustules with intervening pores 
but without pore mounds as in Guembelitriella 
and Chiloguembelitria is not known. Other 
known occurrences are only from the mid- 
Cretaceous.

WOODRINGINA Loeblich 
and Tappan, 1957 

Plate 485. figs. 4-7
Type species: Woodringina claytonensis Loe
blich and Tappan, 1957; OD.
Woodringina Loeblich and Tappan. 1937 (*1893), p. 39.

Test subtriangular in outline, chambers 
inflated and globular, with single early whorl 
of three chambers followed by biserially 
arranged chambers: wall calcareous, optically 
radial, finely perforate, surface smooth; aper
ture a low interiomarginal slit, bordered above 
by a small lip. L. Paleocene (Danian); USA: 
Alabama.

Family HETEROHEL1CIDAE 
Cushman, 1927

Heterohelicidac Cushman. 1927 (*742), p. .39. 
Gumbelinidae Wedekind. 1937 (*3355), p. 112. 
Heterohelicida Copeland, 19.36 (*680), p. 188.

Aperture symmetrical, ranging from a low 
slit to a high arch at the base of the final 
chamber, becoming terminal in uniserial taxa. 
L. Cretaceous (Aptian) to Paleocene.

Subfamily HETEROHELICINAE 
Cushman, 1927

Heterohelicinae Cushman, 1927 (*742), p. 59. 
Spiroplecrinae Cushman. 19111*702), p. 4 1 replaced prior 

to 1961. as type genus then regarded as junior synonym: 
see IC Z N  Art. 40 (bll.

Giimbelininae Cushman. 1927 (*742), p. 59. 
Ventilabrellinae Maamouri and Salaj, 1974 |*I956), 

p. 139 iname not available. IC Z N  A n. 13 la)fi): no 
description).

Pseudotextulaninae Maamouri and Salaj. 19741*1956), 
p. 139: Soliman. 1974 1*3020), p. 205 iname not avail
able, IC Z N  Art. 13 (a)(i): no description). 

Tesseraellinae Aliyulla. 1977 |*24|, p. 203. 
Ventilabrellinae Maamouri and Salaj, I978(*1957), p. 103. 
Pseudotextulariinae Maamouri and Salaj. 1978 (*1957), 

p. 104.
Early stage biserial or may be planispirally 

coiled, later stage biserial or with chamber 
proliferation. L. Cretaceous (Aptian) to 
Paleocene.

HETEROHELIX Ehrenberg. 1843 
Plate 487, figs. 1-6

Type species: Textilaria americana Ehrenberg. 
1843; OD(M).
Heterohelix Ehrenberg. 18431*1059), p. 429.

Test with early chambers in a tiny planispiral 
coil, at least in the microspheric generation, 
later with biserially arranged inflated to glob
ular chambers, final one to two pairs of cham
bers subtriangular in outline with a short blunt 
spine at the outer angle of the chamber, sutures 
depressed; wall calcareous, perforate, orna
mented with numerous fine longitudinal striae; 
aperture a high narrow arch at the base of the 
last chamber. U. Cretaceous (Santonian to 
Campanian); cosmopolitan.

Remarks: Heterohelix appears to be transi
tional between the globular chambered Spiro- 
plecta and Lunatriella whose chambers are 
laterally much elongated or tubulospinate. 
As noted by Frerichs and Gaskill (1978. *1182, 
p. 143), the type species of Heterohelix is 
Textilaria americana Ehrenberg. 1843 (*1059) 
by original monotypy (hence Cushman’s. 1927. 
*746, p. 190. designation of Spiioplecta ameri
cana as the type of Heterohelix is invalid). 
Textilaria americana was first illustrated by 
Ehrenberg (1854, *1068, pi. 3 2 1, fig. 4a), and 
similar specimens were illustrated by Frerichs 
and Gaskill. The latter authors regarded 
Ehrenberg’s pi. 32 l.figs. 13,14 of Spiroplecta 
americana to be the microspheric generation 
of Heterohelix americana.

LUNATRIELLA Eicher and Worstell, 1970 
Plate 487, figs. 7-12

Type species: Lunatriella spinifera Eicher and 
Worstell. 1970; OD.
Lunatriella Eicher and Worstell. 19701*1081), p. 117.

Test elongate, early chambers subglobular. 
inflated, and biserially arranged, later cham
bers more elongate and cuneate to nearly 
uniserial and rectilinear, the final one or more 
chambers commonly with an elongate tubulo- 
spinelike lateral projection, sutures depressed; 
wall calcareous, of optically radial caicite, 
finely perforate; aperture a high interiomaiginal 
arch with narrow bordering lip in the early 
biserial chambers, in later uniserial cham



bers (he aperture is terminal and the bordering 
lips merge to form a trough with lateral 
buttresses that connects directly to the pre
ceding chamber. U. Cretaceous (Turanian to 
Campanian); USA: Kansas, Colorado,South 
Dakota; Italy: Sicily: USSR: Azerbaydzhan.

PLANOGLOBULINA Cushman. 1927
Plate 488. figs. 1-10

Type species: Guembelina acervulinoides 
Egger. 1902 (*1049), p. 36 (as Giimbelina): OD.
P lanoglobulina  Cushman. 1927 1*739), p. 77. 
Plaiystaphyla  Masters. 1976 (*2055), p. 325: type species: 

P lanoglobulina brazoensi.s S. E. Martin. 1972 (*2051), 
p. 82: OD.
Test flabelliform, early biserial stage with 

rapidly enlarging chambers followed by a pro
liferation of chambeis in the same plane, cham
bers inflated, subglobular, sutures distinct, 
depressed; wall calcareous, hyaline, perfo
rate, surface with medium to coarse but dis
continuous longitudinal costae that parallel 
the margins of the chambers, lateral cameral 
flanges with bordering rims may merge and 
become continuous ridges on the later cham
bers; arched basal apertures in the adult com
monly at both sides of the m ultiseriate 
chambers. U. Cretaceous (U. Maastrichtianl: 
cosmopolitan.

Remarks: A neolype (USNM 170316) was 
designated for Planoglobulina acervulinoides 
(Egger) from the type locality by S. E. Mar
tin, 1972(*2051), p. 81.

PSF.UDOPLANOGLOBUL1NA
Aliyulla. 1977 

Plate 488. figs. 11-13
Type species: Pseudoplanoglobulina nakhit- 
schevanica Aliyulla, 1977: OD. 
Pseudoplanoglobulina  Aliyulla. 1977 (*24|, p. 204.

Test subtriangular in outline, chambers glob
ular, biserial in the early stage, later with 
some chamber proliferation but only one or 
two rows of three chambers each, no cameral 
flanges present, sutures distinct, depressed; 
wall calcareous, finely perforate, surface may 
appear smooth in the light microscope or on 
worn specimens, but very fine and closely 
spaced irregular costae are present: arched

basal apertures on both outer chambers in 
the multiserial stage. U. Cretaceous (Turonian 
to Campanian): Azerbaydzhan SSR: USA: 
Texas, Oklahoma. Arkansas. Nebraska, Kan
sas. Mississippi.

Remarks: Venlilabrella austinana Cushman 
is here transferred to Pseudoplanoglobulina 
as P austinana iCushman).

PSEUDOTEXTULARIA Rzehak, 1891
Plale 487. figs. 13-18

Type species: Cuneolina elegans Rzehak. 1891: 
OD(M).
P seudotextu taria  Rzehak. 1891 1*2681), p. 4. 
Pseudotextu taria  Rzehak. 1886 (*2678), p. 6 (nom. nud. i. 
Bronnibm w nia  Montanam Gallilelll. 19531*2172), p. 215. 

220. 222 (name do( available. IC Z N  Art. 13 (allil, no 
description).

Bronnim annella  Montanaru Gallilelll. 1956 (*2173), p. 35: 
type species: G uem belina  p lum m erae  Loctterle. 1937 
1*1930), p. 33 (as G iim belina ): OD.

Pseudotextutaria tBronnim anellal Dabagyan and Mykita. 
I97| 1*869), p. 13. pi. 3. fig. 1 (nom. transl.; err. cit.l. 
Test subtriangular in outline, with biserially 

arranged, inflated chambers compressed par
allel to the line of junction between the two 
series of chambers so that the test appears 
broader in apertural or edge view than from 
the sides with the zigzag suture between 
chambers, sutures depressed; wall calcare
ous, finely perforate, surface with longitudi
nal, slightly irregular to discontinuous fine to 
medium coarse costae; aperture a broad low 
to medium arched basal opening bordered by 
a narrow lip. U. Cretaceous (Maastrichtianl: 
cosmopolitan.

Remarks: A neotype (Natural History 
Museum, Vienna, Geol.-Palaeont. Coll. 
MI-465) was designated (S. Nash, 1981, *2231, 
p. 74) for Pseudotextutaria elegans (Rzehak) 
from the type locality.

RACEMIGUEMBELINA
Montanaro Gallitelli, 1957 

Plate 489, figs. 1-7
Type species: Guembelina fructicosa Egger. 
1902 (*1049), p. 35 las Giimbelina); OD.
R acem iguem belina  Montanan) Gallitelli. 1957 1*2174), 

p. 142.
Pseudotextu taria  tR acem iguem belina )  Berggrcn. 1962 

1*190), p. 22 (nom. transl.).



456 Hetarohelicinae—Spiroplecta

Test subconical. microspheric early stage 
may be planispiral and later stage biserial, 
regularly enlarging globular chambers prolif
erate in the later stage in a plane perpendicu
lar to the earlier plane of growth, forming an 
open cone only partially joined by a bridgelike 
coverplate, sutures depressed; wall calcare
ous. hyaline, surface with longitudinal irregu
lar to discontinuous imperforate costae, 
alternating with distinctly perforate areas of 
the wall, coverplate over the apertures with 
much finer perforations; aperture consists of 
broad arched interiomaiginal openings directed 
toward the umbilicus on all chambers in the 
final whorl, apertures may be partially cov
ered by the bridgelike cover plate that extends 
from one apertural face to another in the 
same series of chambers, each coverplate 
bordered by large infralaminal accessory 
apertures. U. Cretaceous (Maastrichtian); 
cosmopolitan.

SPIROPLECTA Ehrenberg, 1844
Plate 490. figs. 1-8 and 12-17 

Type species: Spiroplecta americana Ehren
berg, 1844 (non Textilaria americana Ehren
berg, 1843); (syn.: Heterohelix navarroensis 
Loeblich, 1951. *1875, p. 107); OD(M). 
Spiroplecta Ehrenberg, 18441*1062), p. 75.
Guembelina Egger, 1902 (*1049), p. 31 (as Giimbelinu: 

non Giimbelinu Kuntze. 1895): type species: 7exlularia 
globulosa Ehrenberg, 1839 (*1054), p. 135: SD  Cush
man. 1927 (*746), p. 190.

Tesseraella Aliyulla. 1977 (*24), p. 204: type species: 
Guembelina pseudateswm Cushman. 1938 (*785 f, p. 14: 
OD.
Test with early chambers in a planispiral 

coil, at least in the microspheric stage, later 
biserial, chambers globular and inflated, sutures 
depressed; wall calcareous, perforate, com
monly ornamented with fine longitudinal striae; 
aperture a symmetrical arch at the base of 
the final chamber. L. Cretaceous (Aptian) to 
Paleocene; cosmopolitan.

Remarks: With redescription by Frerichs 
and Gaskill (1978, *1182, p. 143) of Textilaria 
americana (type species of Heterohelix) as 
having prominently subtriangular to laterally 
apiculate chambers, the distinction between 
Heterohelix and the globular-chambered 
Spiroplecta appears sufficient for recognition

of both. Ehrenbetg's figure (1854, *1068, pi. 
32 II. fig. 25) was designated by Cushman as 
the "genotype" of Spiroplecta. This speci
men was later stated to be the lectotype of 
the species (Loeblich, 1951. *1875, p. 108). 
When regarded as congeneric with Heterohelix. 
Spiroplecta americana becomes a secondary 
junior homonym of Textilaria americana 
Ehrenberg, 1843 (the type species of Hetero
helix) and is then correctly known as Hetero
helix navarroensis Loeblich, 1951. However, 
if both genera are recognized as distinct, as 
they are herein, they are no longer secondary 
homonyms and the present type species is 
correctly cited as Spiroplecta americana.

VENTILABRELLA Cushman. 1928
Plate 489. figs. 8 and 9

Tvpe species: Ventilabrella eggeri Cushman. 
1928; OD.
Ventilabrella Cushman. 19281*748), p. 2.

Test subtriangular to flabelliform in out
line, laterally compressed, chambers globu
lar to pyriform, those of early stage biserially 
arranged, later with chamber proliferation in 
the plane of biseriality. sutures distinct, de
pressed; wall calcareous, hyaline, perforate, 
surface with longitudinal discontinuous and 
somewhat irregular low costae; arched basal 
apertures on both margins of many chambers 
in the multiseriate stage, cameral flanges pres
ent, and these and the camera! ridges may be 
merged on the final series of chambers. U. 
Cretaceous (Santonian to Maastrichtian): 
cosmopolitan.

Remarks: A neotype for Ventilabrella eggeri 
Cushman (USNM No. 170308) from the Taylor 
Marl of Texas was designated by S. E. Martin 
(1972. *2051, p. 86).

Subfamily GUBLER1NINAE Aliyulla. 1977
Gublerininae Aliyulla. 19771*24), p. 202.

Test with tiny initial coil or biserial in early 
stage, later biserial series may diverge or test 
may become uniscrial. L. Cretaceous (Albian) 
to Paleocene.

BIFARINA Parker and Jones. 1872
Plate 491. figs. 4-8

Tvpe species: Dimorphina saxipam Ehrenberg. 
1854 (*1068), pi. 32; OD.



Bifarina Parkerjiml Jones. 1872 (*23521, p. 198. 
Tubiiexrularia Side. 1929 1*3084), p. ISO: type species: 

Pseudotexlularia bnhemica Sulc. 1929; OD. 
Rectoguembelina Cushman, 1932 1*763), p. 6 (as 

Rcctogumbelina I: type species: Reriogumbelina ere- 
tacca Cushman. 1932: OD.

Neoguembelina Pandey. 1981 (*2333), p. 108: type species: 
Rectoguembelirut alahumensis Cushman. 19401 *788), 
p. 65; OD.
Test small, elongate, with early biseriaJ 

stage of inflated chambers, followed by a few 
cuneate chambers and finally uniserial and 
rectilinear with more elongate and slightly 
inflated to ovate chambers, sutures depressed; 
wall calcareous, optically radial, surface 
smooth; aperture an interiomarginal arch in 
the biserial stage, becoming terminal in the 
uniserial stage, and may be produced on a 
short neck. L. Cretaceous < Albian) to Paleo- 
cene: Europe; North America; Africa.

Remarks: Paleocene species were referred 
to Neoguembelina by Pandey (1981) on the 
basis that they were biserial in the early stage, 
whereas Cretaceous species had an early 
planispiraJ coil. None of the Cretaceous spe
cies that we have seen show such a coil, and 
none has been illustrated for the type species 
of Bifarina or Rectoguetnbelina.

GUBLERINA Kikoine, 1948
Plate 490, figs. 9-11

Type species: Gublerina cuvillieri Kikoine, 
1948 = Vemilabrella ornatissima Cushman 
and Church, 1929 (*817), p. 512: OD.
Gublerina Kikoine. 1948 (*1687), p. 26.

Test compressed, flabelliform, early stage 
planispiral. later biserial and increasing rap
idly in breadth, the two series of chambers 
diverging to leave a broad nonseptate central 
area that later is partially occupied by cham
ber proliferation, sutures depressed; wall cal
careous, finely perforate, ornamented with 
longitudinal costae and nodes, most promi
nently in the early stage; aperture an arch at 
the base of the final chamber. U. Cretaceous 
(Santonian to Maastrichlian); cosmopolitan.

S1GALIA Reiss. 1957 
Plate 491. figs. 1-3

Tvpe species: Guembelina deflaensis Sigal, 
1952 (*2917), p. 36: OD.
Sigalia Reiss. 1957 (*2555). p. v.

Test subtriangular in outline, compressed, 
biserial throughout, sutures moderately inflated 
but not globular, terminal face appearing trun
cate because of the elevated and beaded 
sutures; wall calcareous, surface with low and 
discontinuous ribs and distinctly perforate 
between the raised and strongly beaded sutures; 
aperture an arch at the base of the final cham
ber. U. Cretaceous (Coniacian to Santonian); 
cosmopolitan.

Remarks: The specimen shown in the top 
two figures of fig. 41 of Sigal (1952, *2917) 
was designated as the lectotype of Sigalia 
deflaensis (Sigal) by Salaj and Samuel (1963. 
*2715, p. 100). who restricted the genus as 
entirely biserial. However, both Reiss (1957, 
*2555) and Dowsett (1984, *1004, p. 133) noted 
that occasional chamber proliferation might 
occur and regarded the raised and beaded 
sutures as most characteristic of the genus.

Subfamily PSEUDOGUEMBELININAE 
Aliyulla. 1977

Pscuitogucmbelininae Aliyulla. 1977 |*24), p. 200.
Test biserial, primary aperture at base of 

final chamber, supplemental sutural apertures 
present along the zigzag suture. U. Creta
ceous (Coniacian to Maastrichtian).

PSEUDOGLIEMBELINA Bronnimann 
and Brown, 1953 
Plate 491, figs. 11-15

Tvpe species: Guembelina excolata Cushman, 
1926 (*736), p. 20: OD.
Pseudoguembelina Bronnimann and Brown. 19531*393), 

p. 150.
Test subtriangular in outline, microspheric 

early stage may have tiny planispiral coil, 
remainder of test biserial, chambers some
what inflated, sutures depressed; wall calcar
eous, low, and somewhat oblique imperforate 
longitudinal costae parallel the test periph
ery. intercostal surface perforate: aperture an 
interiomarginal arch, with secondary sutural 
apertures along the median zigzag suture 
between pairs of chambers, partially covered 
by very finely perforate tubular to flaring 
flaplike projections and may be bordered by 
a distinct imperforate lip. U. Cretaceous 
(Maastrichtian): cosmopolitan.



STRIATAELLA Aliyulla. 1977
Plme 441. figs. 4 and It)

Type species: Textilaria striata Ehrenberg. 
1839 (*1054|, p. 135: OD.
Striataella Aliyulla. 1477 |*24), p. 200.

Test with tiny planispiral early micmspheric 
stage, later biserial, chambers globular, inflated, 
sutures depressed and peripheral outline 
strongly lobate in the later stage: wall calcar
eous. finely perforate in the area between the 
imperforate, low and intermittant to continu
ous longitudinal costae: aperture a broad arch 
with lateral flanges and may be bordered by a 
narrow lip. an accessory median sutural 
aperture present on the last chamber. U. Cre
taceous (Coniacian to Maastrichtian); cos
mopolitan.

Remarks: A neotype for Striataella striata 
(Ehrenberg) was selected from Ehrenberg’s 
original material from the type locality at 
Moen, Denmark (Masters. 1980. *2057, p. 
10 1 .pl. 1 , figs. 10 , II).

Family CHILOGUEMBELINIDAE 
Reiss. 1963

Chiloguembelinidae Reiss. 1463 (*25611, p. 55.
Test biserial and somewhat twisted: aperture 

asymmetrical, extending up the face of the 
final chamber, bordered at one side by a pro
duced flaplike extension of the margin, so 
that aperture faces one of the flat sides of the 
test. L. Paleocene to Holocene.

CHILOGUEMBELINA Loeblich 
and Tappan, 1956 

Plate 493, figs. 1-9
Type species: Guembelina midwayensis Cush
man, 1940 (*788), p. 65; OD.
Chiloguembelina Loeblich and Tappan, 1956 1*1892), 

p. 340.
Chilnguembelinella El-Naggar. 19711*1103), p. 449: type 

species: Chiloguembelina subtriangularis J. R Beck
mann. 1957(*171), p. 91: OD.
Test subtriangular in outline, narrow to 

flaring, chambers slightly inflated, biserial 
throughout or with a tendency to be slightly 
twisted, sutures distinct, depressed; wall cal
careous, finely perforate, optically radial, sur
face granulate, aperture a simple arched 
opening, with inturned narrow bordering rim

on one margin but without an internal plate 
connecting to the previous aperture, oppo
site margin produced into a broad flap, so 
that aperture is directed toward one of the 
flat sides of the test, but with neither an infolded 
margin nor internal plate. L. Paleocene 
(Danian) to Oligocene; cosmopolitan.

LATEROSTOMELLA de Klasz 
and Rerat. 1962 
Plate 492, figs. 1-16

Type species: Lateroslomella nuembeliniformis 
de Klasz and Rerat. 1962; OD.
Ijiterostomella de Klasz and R6rat. 19621*1703), p. 177. 
Streptochilus Bronnimann and Resig. 19711*402), p. 1288: 

type species: Botivina tokelauae Boeisma. in Kiersiead 
el al.. 1969 (*1686), p. 329 = Bolivina globulosa Cush
man. 19331*7711, p. 80; OD.

'IPseudoheterohelix Aliyulla. 1977 (*24), p. 205; type 
species: Guembelina pumitia Subbotina. 19501*30771, 
p. 44: OD.
Test elongate, tapering, chambers inflated, 

biserial. sutures depressed, slightly oblique; 
wall calcareous, finely perforate, although 
pores may become enlarged by dissolution, 
surface commonly granulate, pustulate, or 
finely cancellate, pustules of earlier cham
bers may fuse into longitudinal ridges: aperture 
a slightly eccentric high arch at the base of 
the last chamber, rarely with a lower and 
more symmetrica] aperture that may divide 
into two openings, collarlike apertural bor
der has one margin turned inward as an inter
nal plate that connects with the proximal 
margin of the collar of the previous aperture. 
?Paleocene, U. Eocene to Holocene; Pacific 
Ocean: USSR: Caucasus; Indian Ocean; Red 
Sea; Atlantic Ocean: Gabon: Sierra Leone; 
Gulf of Mexico; Cuba.

Remarks: Lateroslomella was originally 
placed in the Bolivinitidae but is a planktonic 
taxon. Pseudoheterohelix was defined for 
Danian to Oligocene Chiloguembelinidae with 
a symmetrical aperture. However, Poore and 
Gosnell (1985, *2453, p. 1) demonstrated that 
the apertural symmetry varies in different 
species of Streptochilus = Lateroslomella. 
Although details of the aperture of Pseudo
heterohelix pumilia have not been illastrated, 
it appears externally similar to other species 
of Lateroslomella.
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Superfamily PLANOMALINACEA Bolli.
Loeblich, and Tappan, 1957 

Planomalinacea Loeblich. and Tappan. 1982 |*I9I7|, 
p. .13. nom. transl. ex subfamily Planomalininae.
Test planispiral but may tend to become 

trochospiral; aperture equatorial and inter- 
iomarginaJ with bordering lip, those of earlier 
chambers may partly remain open as relict 
apertures after new chambers are added. L. 
Cretaceous (Barremian) to U. Cretaceous 
(Maastrichtian).

Family GLOBIGERINELLOIDIDAE 
Longoria, 1974

Globigerinclloidulae Longoria. 1974 1*1933), p. 76. 
Globigerinelloididae Longoria-Treviflo. 1974 (*1936), 

p-1741-B I name not available. ICZN Art. 13 (al(i). no 
description).
Test planispiral, chambers globular to 

radially elongate; aperture at the base of the 
chamber face and equatorial in position, lat
eral portions of primary aperture may remain 
open as new chambers are added, forming 
relict openings around the umbilical region. 
L. Cretaceous (Aptian) to U. Cretaceous 
(Maastrichtian).

Subfamily GLOB1GERINELLOIDINAE 
Longoria, 1974

Globigerinelloidinac Loeblich and Tbppan. 19821*1917), 
p. 33, nom. transl. ex family Globigerinelloididae. 
Test planispiral, chambers globular through

out and not radially elongate. L. Cretaceous 
(Aptian) to U. Cretaceous (Maastrichtian).

BIGLOBIGERINELLA Lalicker. 1948
Plate 493, figs. 10-12

Type species: Biglobigerinella multispina 
Lalicker, 1948; OD.
Biglobigerinella Lalicker. 1948 (*1772), p. 624.

Test planispirally enrolled, nearly invo
lute, biumbilicate. chambers globular and few 
per whorl, later ones broadening perpendicu
lar to the plane of coiling, with final stage 
developing a multiple aperture and two oppos
ing chambers on opposite sides of the median 
plane, sutures depressed, periphery rounded; 
wall calcareous, perforate, radial in structure, 
surface smooth, hispid or pitted; aperture an 
interiomarginal equatorial arch, later divided

into two openings, and finally with one on 
each of the two opposed terminal chambers. 
U. Cretaceous (Campanian); cosmopolitan.

BLOW1ELLA Kretzschmar 
and Gorbachik, 1971 

Plate 493. figs. 13-18
Type species: Planomalina blowi Bolli, 1959 
(*288), p. 260.; OD.
Blowiella Kretzschmar and Gorbachik. in Gorbachik. 

1971 (*1269). p. 135.
Test small, planispirally coiled, slightly evo- 

lute and biumbilicate, chambers globular, 
enlarging rapidly, four to five in the final whorl. 
sutures radial, depressed, periphery broadly 
rounded, peripheral outline lobulate; wall cal
careous, finely perforate, known specimens 
with strong calcareous oveigrowths obscuring 
the original surface; aperture a low interio
marginal and equatorial opening, bordered 
by a narrow rim, may have poorly developed 
relict apertures. L. Cretaceous (Aptian to 
Albian); cosmopolitan.

Remarks: Differs from Globigerinelloides 
in the simple globular and rapidly enlarging 
chambers and few chambers per whorl.

GLOBIGERINELLOIDES Cushman 
and ten Dam, 1948
Plate 494. figs. 6 and 7

Type species: Globigerinelloides algeriana 
Cushman and ten Dam, 1948; OD.
Globigerinelloides Cushman and ten Dam. 19481*818), 

p. 42.
Planomalina f Globigerinelloides I Bciggren, 19621*190), 

p. 44 (nom. transl.).
Test planispirally enrolled, biumbilicate. 

involute to evolute, lobulate in outline, cham
bers globular to somewhat elongate in par
tially evolute species, sutures depressed; wall 
calcareous, perforate, optically radial; aper
ture equatorial and interiomarginal, bor
dered by a narrow imperforate lip, broad and 
low to moderately arched, the lateral por
tions remaining open as relict supplemen
tary apertures around the umbilicus when 
new chambers are added. L. Cretaceous 
(Aptian) to U. Cretaceous (Maastrichtian); 
cosmopolitan.



Subfamily EOHASTIGERINELLINAE 
Loeblich and Tappan. 1984 

Eohastigerinellinae Loeblich and Tappan. 1984 (*I918|, 
p. 38.

Eohastigerinellinae Loeblich and Tappan. 19821*1917), 
p. 3.1 inont. nud.i.
Test planispiral. chambers globular in the 

early stage, later radially elongate. U. Creta
ceous (Coniacian to Sanlonian).

Remarks: Differs from the subfamily 
Globigerinelloidinae in the presence of dis
tinctly radially elongate chambers.

EOHASTIGERINELLA Morozova. 1957
Plate 494, figs. 4 and 5

Type species: Hastigerinella watersi Cushman. 
1931 (*760), p. 86; OD.
Eohastigerinella Morozova. 1957 1*2188), p. 1112. 
Hthuckoina (Eohastlgerinella) El-Naggar, 1971 1*1103), 

p. 437 (nom. transl.).
Hastigerinoides (EohastigerinellaI Gorbachik and 

Moullade. 1973 (*1273), p. 2663 (nom. transl.).
Test planispirally enrolled and involute, 

biumbilicate. early chambers globular and 
inflated, later ones radially elongate, and final 
one or two chambers clavate, sutures dis
tinct, depressed; wall calcareous, moderately 
coarsely perforate, radial, surface pitted; 
aperture equatorial, an interiomarginal arch 
bordered with a distinct lip, lateral extremi
ties of the aperture commonly remaining open 
as relict supplementary apertures around the 
umbilicus as new chambers are added. U. 
Cretaceous (Coniacian to Sanlonian): USA: 
Texas: Alabama.

HASTIGERINOIDES Bronnimann, 1952
Plate 494. figs. 1-3

Tvpe species: HasligerineUa alexanderi Cush
man, 1931 (*760), p. 87: OD.
Hastigerinella I Hastigerinoides I Brbn n imann. 1952 (*373), 

p. 52.
Hastigerinoides Belli. Loeblich. and Tappan, 19571*292), 

p. 24 (nom. transl.).
Glohigerinelloide.i fHastigerinoides) Moullade. 1964 

1*2195), p. 60 (nom. transl.I.
Schackoina (Hastigerinoides) El-Naggar. 1971 (*1103), 

p. 437 Inom. transl.).
Test planispirally enrolled and involute, 

biumbilicate, early chambers globular and 
inflated, later ones radially elongate, and 
those of the final whorl long and tapering.

resembling tubulospines; wall calcareous, finely 
perforate; aperture a low interiomaiginal equa
torial arch bordered by a distinct lip. lateral 
part of the aperture remaining open as relict 
supplementary apertures around the umbili
cus on each side as new chambers are added. 
U. Cretaceous (Coniacian to Sanlonian); USA: 
Texas: Caribbean.

Family PLANOMALIN1DAE Bolli.
Loeblich. and Thppan, 1957 

Ptanomalinidae Sigal, 1958(*2919), p. 263. nom. transl. ex 
subfamily.

Planomulininae Bolli. Loeblich. and Tappan. 1957 (*292), 
p. 21 tsubfamllyi.
Test planispiral, biumbilicate, periphery 

carinate, sutures strongly arched; aperture a 
low equatorial opening. L. Cretaceous (Albian) 
to U. Cretaceous (Cenomanian).

PLANOMALINA Loeblich 
and Tappan. 1946 
Plate 494. figs. 8 and 9

Type species: Planomalina apsidostroba Loeb
lich and Tappan, 1946 = Planulina buxtorfi 
Gandolfi. 1942 (*1211), p. 103; OD. 
Planomalina Loeblich and Tappan, 1946(*1879), p. 257. 
(jtohigerinelloides tPlanomalinaI Sigal. in Collignon et 

al.. 1979 (*645), p. 218. 226 (nom. transl.).
Test planispiral. partly evolute, biumbilicate, 

about eight to ten chambers in the final whorl, 
sutures broadly curved, thickened, elevated 
and nodose, peripheral oudine lobulate, periph
eral angle carinate; wall calcareous, finely 
perforate, radial in structure, ornamented by 
the thickened and nodose sutures and periph
eral keel; aperture a basal equatorial arch 
with bordering lip, the opening extending to 
either side, where part of previous apertures 
and the bordering lip may remain exposed as 
relict apertures as the new chambers are added. 
L. Cretaceous (U. Albian) to U. Cretaceous 
(L. Cenomanian); Europe; N. and E. Africa; 
USA: Texas, California; Atlantic: Caribbean.

Remarks: Although Robaszynski and Caron 
(1979, *2630, p. 43) state that the stratigraphic 
range is Upper Albian (“Vraconnian”). the 
type locality of P. apsidostroba (type species 
of the genus but a synonym of P buxtorfi) was 
in the Main Street Limestone in Johnson Co.. 
Texas, a formation containing the ammonite 
Plesioturrilites brazoensis (Roemer), whose



first occurrence now is regarded as marking 
the Albian-Cenomanian boundary. P. buxtorfi 
also occurs in the underlying Paw Paw For
mation of the Fort Worth region of Texas 
(that we also regard as lowest Cenomanian); 
furtherm ore it has been recorded (as P. 
almadenensis Cushman and Todd) in the 
Cenomanian of California, as well as in the 
upper Albian Weno and Georgetown Forma
tions of central Texas.

Family SCHACKOIN1DAE Pokomy. 1958
Schackoinidae Pokorny. 195H (*2447), p. _348.

Test trochospiral to nearly planispiral. cham
bers with one or more hollow tubulospines; 
aperture equatorial and may have broad lip. 
L. Cretaceous (Barremian) to U. Cretaceous 
(Maastrichtian).

LEUPOLDINA Bolli. 1957
Plate 494. figs. 14 and 15

Type species: Leupoldinaprotuberant Bolli, 
1957; OD.
leupoldina Bolli, 1957 |*286|, p. 275.
Schackoina I Leupoldina) Gorbachik and Moullade. 1973 

(•1273), p. 2663 (nom. transl.).
Test irregular in form, in a low trochospiral 

coil, early chambers small and subglobular. 
then rapidly enlarging, becoming radially elon
gate and tapering distally, chambers of the 
final whorl clavate, the final one or two cham
bers commonly with two bulbous projections, 
one on each side of the median plane, sutures 
distinct, depressed; wall calcareous, perfo
rate, surface smooth, pitted or hispid; aperture 
interiomarginal and equatorial, with a nar
row bordering lip, final chamber may have an 
aperture at each side of the median plane. L. 
Cretaceous CM. Barremian) to U. Cretaceous 
(Cenomanian); Trinidad; Mexico; France: 
Tunisia.

SCHACKOINA Thalmann, 1932
Plate 494, figs. 10-13

Type species: Siderolina cenomana Schacko, 
1897 (*2740), p. 166; OD.
Hantkenina I.Sc hackoina) Thalmann, 19321*31511, p. 288. 
Schackoina Cushman. 19331*766), p. 267 (nom. transl.>.

Test small, with early low trochospiral stage, 
later nearly planispiral, early chambers glob
ular, later ones radially elongate and laterally

compressed, one or more elongate tubulospines 
extending from the midline of each chamber 
on the periphery, biumbilicate. sutures de
pressed: wall calcareous, very finely perfo
rate. optically radial, surface slightly hispid: 
aperture a low interiomarginal and equato
rial arch bordered by a distinct lip. part of the 
lateral extensions of the aperture into the 
umbilicus may remain as relict apertures. L. 
Cretaceous ( Albian) to U. Cretaceous (Maas
trichtian); cosmopolitan.

Superfamily ROTALIPORACEA Sigal, 1958
Rottliporacea Loeblieh and Tappan. 19821*1917), p. 33.

nom. iransl. ex family Roialiporidac.
Hedbergelloidea Longoria and Gamper. 1975 (*1934), 

p. 65.
Test trochospirally enrolled; primary aper

ture extraumbilical-umbilical, bordered by a 
lip, advanced taxa with secondary sutural 
apertures on the umbilical side of the test. L. 
Cretaceous (Hauterivian) to U. Cretaceous 
(Maastrichtian).

Family HEDBERGELLIDAE Loeblieh 
and T appan.1961

Hcdbergellidae Fuchs, 1971 (*II92|, p. 35. nom. Iransl.
ex subfamily Hedbergellinae.

Praegloboiruncanidae Ion. 19H3 1*1583), p. 101.
Test trochospirally coiled, primary aperture 

interiomarginal. extraumbilical-umbilical. with 
prominent apertural lip, apertures of earlier 
chambers remain visible around the umbili
cal region; no sutural secondary apertures. L. 
Cretaceous (Hauterivian) to U. Cretaceous 
(Maastrichtian).

Subfamily HEDBERGELLINAE Loeblieh 
and T appan.1961

Hedbergellinae Loeblieh and Ihppan, 1961 (*1902), p. 309.
Test trochospiral, chambers globular and 

inflated, no peripheral keel. L. Cretaceous 
(Hauterivianl to U. Cretaceous (Maastrichtian).

ASTEROHEDBERGELLA Hamaoui, 1964
Plate 494, figs. 16-18

Type species: Hedbergelia (Asterohedbergella) 
aslerospinosa Hamaoui. 1964; OD.
Hedbergella (Aslemhedbergetta I Hamaoui, I9M 1*1380). 

p. 133.
Test in a low trochospiral coil, early cham

bers globular. increasing rapidly in size, those



of the final whorl pyriform to subconical and 
may terminate in atubulospine, resulting in a 
stellate peripheral outline, umbilical side deeply 
excavated centrally, sutures radial, depressed, 
periphery angular but lacking an imperforate 
carinal band; wall calcareous, radiate, finely 
perforate, surface smooth to finely hispid but 
without costellae; aperture a low interiomar- 
ginal arch, extraumbilical-umbilical. bordered 
by a narrow lip. U. Cretaceous (M. to U. 
Cenomanian); Israel.

COSTELLAGERINA S. W. Petters. 
El-Nakhal, and Cifelli, 1983 

Plate 495. figs. 1-6
Type species: Rugoglobigerina bulbosa Belford, 
I960 (*177), p. 94; OD.
Costellagerina S. W. Petters. El-Nakhal, and Cifelli. 1910 

1*23911, p.248.
Test with low to medium trochospiral coil 

of few, rapidly enlarging, spherical chambers 
per whorl, sutures radial, depressed, periphery 
rounded, peripheral margin lobulate; wall cal
careous, hyaline, optically radial, finely perfo
rate, surface with meridionally aligned pus
tules and costellae resulting from fusion of 
adjacent pustules; aperture a low interiomar- 
ginal. umbilical to slightly extraumbilical arch, 
with a narrow bordering lip. U. Cretaceous 
(Cenomanian to Campanian); cosmopolitan.

HEDBERGELLA Bronnimann 
and Brown, 1958 
Plate 495, figs. 7-15

Type species: Anomalina lomeiana d'Orbigny 
var. trochoidea Gandolfi, 1942 (*1211), p. 98; 
OD.
Hedbergella Brflnnimann and Brown. 19581*395), p. 16. 
Praeglobotruncana I Hedbergella I Banner and Blow, 1959 

|*t24|, p. 18 (nom. transl.t.
Planogynna Zakharova-Alabekyan. 19611*3422), p. 50: 

type species: Globigerina gaultina Morozova. 1948 
1*21861, p. 41 ; Globigerina plunispira Tappan. 1940 
1*3120), p. 122; OD.

Praehedhergella Gorbachik and Moullade, 19731*127.3), 
p. 2662: type species: Globigerina tmchepsen.\L\ An
tonova, in Antonova et al., 1964 |*50|. p. 59: OD. 
Test with globular and gradually enlarging 

chambers in a low trochospiral coil, narrow 
umbilicus on the umbilical side, sutures radial, 
depressed; wall calcareous, finely perforate.

optically radial, surface smooth to hispid, 
without a poreless margin; aperture an inte- 
riomarginal, umbilical-extraumbilical arch, 
with a narrow lip or flap. L. Cretaceous 
(Hauterivian) to U. Cretaceous (Maastrichtian): 
cosmopolitan.

WHITEINELLA Pessagno. 1967
Plate 496. figs. I-15

Type species: Whiteineila archaeocretacea 
Pessagno. 1967: OD.
Whiteineila Pessagno. 1967 (*2387). p. 298.
Whiteineila Pessagno. 1966 1*2386), p. 631 inamc not 

available. ICZN An. 13 (a)iii, no description). 
Hedbergellitu Maslakova, 1983 (*2053), p. 29; type species: 

Whiteineila balnea Douglas and Rankin. 1969 (*973|, 
p. 197: OD.
Test in low trochospiral coil, chambers glob

ular, five to seven in the final whorl, increasing 
gradually in size, sutures radial, depressed; 
wall calcareous, finely perforate, surface pus- 
tulose. especially on earlier chambers; aperture 
an interiomarginal, umbilical-extraumbilical 
arch, bordered by a wide apertural flap or 
porticus that extends into the umbilicus, those 
of successive chambers overlapping but not 
attached to previous flaps. U. Cretaceous (M. 
Cenomanian to M. Turanian): cosmopolitan.

Remarks: Hedbergellita was said to differ 
from Whiteineila in having a porous margin 
but is similar to the type species and others 
retained in Whiteineila. Carinate species are 
not congeneric.

Subfamily ROTUNDININAE Bellier 
and Salaj. 1977

Rotundininae Bellier and Salaj. 1977 (*184), p. 3191 fam
ily group name valid. ICZN Art. 40. although type spe
cies considered to he a subjective synonymI. 

Rotundininae Bclller and Salaj. 1974(*183), p. 23 (name 
not available. ICZN Art. 13 talli), not described!. 

Pnieglobotruncaninae Loeblich and Tappan. 19821*1917), 
p. 33 inamc not available. ICZN Art. 13 lallil. nol 
described!.
Test trochospiral. periphery subangular. with 

keel or imperforate carinal band; wall sur
face smooth to pustulose or hispid; aperture 
an interiomarginal extraumbilical-umbilical 
arch with bordering lip and lacking second
ary sutural apertures. L. Cretaceous (Albian) 
to U. Cretaceous (Coniacian).



Remarks: Differs from the subfamily Hed- 
bergellinae in the presence of an imperforate 
carinal band or peripheral keel.

FALSOTRUNCANA Caron. 1981
Plate 497, figs. I -4

Type species: Falsotruncana maslakovae 
Caron, 1981: OD.
Falsotruncana Caron. 1981 (*483), p. 66.

Test in low trochospiral coil, compressed, 
chambers petaloid. sutures radial, slightly 
curved, depressed on the spiral side, radial 
and depressed around the shallow umbilicus 
on the umbilical side, peripheral margin trun
cate to narrowly rounded, with imperforate 
carinal band bordered in the earlier cham
bers of the final whorl by two low pustulose 
keels, peripheral outline lobulate; wall cal
careous. perforate, rare perforations may occur 
in the generally imperforate carinal band, 
surface of earlier chambers pustulose. espe
cially on the spiral side; primary aperture 
interiomarginal, umbilical-extraumbilical, 
nearly equatorial, bordered with a thin lip 
but lacking portici or umbilical extensions. 
U. Cretaceous (M. Turanian to L. Coniacian); 
Tunisia; Germany; USA: California; USSR: 
Caucasus.

PRAEGLOBOTRUNCANA
Bermudez. 1952
Plate 497. figs. 5-16

Tvpe species: Globorotalia delrioensis Plum
mer, 1931 1*2423), p. 199; OD.
Pracfflohoimncana Bermudez, 19521*205), p. 52. 
Rolundina Subbotinu. 19531*3079), p. 164: type species: 

Glnbnintncunu stephani Gandolfi, 19421*1211), p. 130; 
OD.

Globotruncana IRotundinal Kfipper. 19551*1754), p. 116 
inom. transl.l.

Globolruncuiut iPmcfthbotruncanat Kupper. 19561*17561. 
p. 43 Inom. transl.l.
Test trochospiral. biconvex to spiroconvex, 

umbilicate, periphery subangular with prom
inent nonporous carinal band that may have 
numerous pustules in the earlier part of the 
last whorl but is less distinct on the final 
chamber, sutures curved on the spiral side, 
radial on the umbilical side, flush to slightly 
depressed; wall calcareous, finely and densely

perforate, radial in structure, surface smooth 
to pustulose or nodose, most rugose on the 
early chambers and keel; aperture an interio
marginal, extraumbilical-umbilical arch that 
extends to the periphery, bordered by an imper
forate lip or flap. L. Cretaceous IU. Albian) to 
U. Cretaceous (M. Turanian): cosmopolitan.

Subfamily
HELVETOGLOBOTRUNCANINAE 

Lamolda, 1976
Helvelogtobotruncanmae Lamolda. 19761 •  1785I, p. 396.

Test trochospiral, primary aperture extra
umbilical-umbilical, with portici extending 
into the umbilicus. U. Cretaceous (Cenomanian 
to Santonian).

CONCAVATOTRUNCANA
Korchagin. 1982 
Plate 498. figs. 1-3

Tvpe species: Rotalia concavata Brotzen, 1934 
(*424), p. 66; OD.
Concavaloiruncunu Korchagin. 1982 (*1719), p. 118 lalso 

err. eit. as Concovatotruncana. p. 115. !19l.
Test trochospiral. biconvex to planocon

vex, sutures curved, elevated on the spiral 
side, radial and depressed around the broad 
umbilicus that comprises up to one-third the 
diameter of the umbilical side, peripheral out
line lobulate, periphery bicarinate. with inter
vening imperforate carinal band; primary 
aperture interiomarginal. extraumbilical- 
umbilical. with bordering porticus. succes
sive portici cover the umbilicus and are 
provided with infralaminal accessory apertures. 
U. Cretaceous IU. Cenomanian to Santonian).

Remarks: Concavatotrutwana includes spe
cies referred to Dicarinella by Robaszynski 
and Caron (1979, *2631). However, the type 
species of Dicarinella is unrecognizable and 
of uncertain stratigraphic occurrence.

HELVETOGLOBOTRUNCANA Reiss. 1957
Plate 498. figs. 4-7

Tvpe species: Globotruncana Helvetica Bolli, 
1945 (*280), p. 226.
Helvetof’lobotrum ana Reiss. 1957 1*2558), p. 137. 
Hcli'etoi’lobnlruncana Reiss. 1957 1*2557), p. 3 (name 

not available. IC7.N Art. 13 taltit. no description).



Test in low trochospiral coil, planoconvex, 
spiral side flattened, umbilical side inflated, 
with narrow to moderately wide central umbil
icus of about one-third to one-fourth the test 
diameter, chambers subtriangular, broad and 
inflated on the umbilical side, sutures radial 
and slightly depressed or may be elevated on 
the spiral side, peripheral margin marked by 
a row of pustules or a single keel, peripheral 
outline lobulute; primary aperture umbilical- 
extraumbilical, bordered by a well-developed 
flap or porticus. those of successive cham
bers overlapping in a ring about the umbili
cus but do not fuse. U. Cretaceous (Turonian 
to L. Coniacian); cosmopolitan.

Family GLOBULIGERINIDAE Loeblieh 
and T appan,1984

Globuligerinidae Loeblieh and Tappan. 19S4|*1918|, p.3H. 
Caucascllidae Longoria-Trevino, 1974 (*19361, p. 1741-B 

I name not available. ICZN Art. I3la)(i|, no description), 
Caucascllidae Longoria. 1974 (*1933), p. 4b linvalid. 

ICZN Art. 39: based on Caucasetla Longoria. 1974, non 
Moissicv, I934i.

Caucasellinae Loeblieh and Tappan. 1982 (*1917), p. 34 
isuhfamily: invalid. ICZN Art. 39).
Test trochoid, few chambers per whorl; 

wall with some distinctly perforate areas inter
spersed with imperforate inflational pustules; 
aperture umbilical, a high arch with bordering 
lip. M. Jurassic (Bathonian) to L. Cretaceous 
(Hauterivian).

Remarks: Family group names based on 
the homonym Caucasetla Longoria, 1974 (non 
Caucasetla Moissiev, 1934) are invalid. The 
Globuligerinidae has numerous inflational pus
tules on the surface but lacks true spines such 
as those of the Globigerinidae; pores are 
grouped in local areas as in the Favusellidae. 
but only discrete pustules are present, in con
trast to the imperforate reticulum surround
ing pore regions in the Favusellidae.

CONOGLOBIGERINA Morozova. 1961
Plate 499. figs. 1-6 and 15-17 

Type species: Globigerina (Conoglobigerina) 
dagestanica Morozova, in Morozova and 
Moskalenko, 1961; OD.

Globigerina iConoglobigerina) Morozova, in Morozova 
and Moskalenko. 1961 (*2191), p. 24.

Conoglobigerina Fuchs, 1973 (*1193), p.4541 nom. tronsl.l. 
Woleizina Fuchs. 1973 1*1193). p. 460: type species: 

Globigerina jumsxica Gofman. 19581 *12591, p. 125: (3D. 
Test subconical. high trochospiral coil of 

two to four whorls, three to six rapidly enlarg
ing spherical chambers per whorl, umbilicus 
small and shallow, peripheral outline lobulate, 
periphery rounded: wall calcareous, hyaline, 
surface with rounded to elongate imperforate 
tubercles that may fuse into short costellae, 
wall perforate between tubercles; aperture 
an umbilical arch, with narrow bordering lip. 
M. Jurassic (Bajocian) to U. Jurassic (Tithoni- 
an); USSR: Caucasus. Crimea, Azerbaydzhan. 
Tiirkmenia: Poland: Bulgaria; Canada: Nova 
Scotia. Grand Banks.

GLOBULIGERINA Big not
and Guyader, 1971 

Plate 499, figs. 7-14
Type species: Globigerina oxfordiana Grigyalis, 
1958 (*1301), p. 110; OD.
Globigerina I Globuligerina) Bignot and Guyuder, 1971 

(*236), p. 80.
Globigerina IGlobuligerina) Bignot and Guyader, 1970 

(*235), p. I (name not available. ICZN Art. 13 (u)(i), 
not described!.

Globuligerina Fuchs. 1973 (*1193), p. 4641 nom. tran.vl ): 
type species: Globuligerina frequens Fuchs, 1973, p. 4f>5 
(nom. superfl.) =  Globigerina oxfordiana Grigyalis. 
1958 - Globuligerina oxfordiana I Grigyalis) Bignot 
and Guyader. 1971 Isyn.: Globuligerina conflicia Hud
dleston, 1982, *1572, p. 637, nom. superfl.). 

Pnlskanella Fuchs. 1973 (*1193), p. 456; type species: 
»bj.: OD.

Caucasetla Longoria-Trevino. 1974 (*1936), p. 1741-B 
(name not available. ICZN Art. 13 tall il. not described I. 

Caucasetla Longoria. 1974 (*1933), p. 48 (non Caucasetla 
MoLsseev. 1934); type species: Globigerina hoterivica 
Subbotina. 1953 (*3079), p. 50: OD.
Test high to low trochospiral, with two to 

four whorls of rapidly enlarging globular cham
bers, umbilicus small, periphery rounded, 
peripheral outline lobulate. sutures radial, 
depressed; wall calcareous, hyaline, radial, 
finely perforate (about 30 pores per 100pm2). 
surface with imperforate small tubercles and 
costellae that rarely have a few pores and may 
appear cancellate; aperture a high umbilical
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arch, bordered above by a narrow lip. M. 
Jurassic I Ba(honian) to L. Cretaceous I Haute- 
rivian): USSR: Lithuania, Komi ASSR.Tltrk- 
men, Dagestan, N. Caucasus, Azerbaydzhan. 
Crimea: Sweden: France: Germany.

Remarks: In describing the genus Globu- 
ligerinu, Bignot and Guyader (1971, *236) 
Listed the type species as “Globigerina oxfor- 
diana Grigelis, 1956 emend. Bignot and 
Guyader, 1966 et 1970 119711." This was 
interpreted as a deliberately misidentified type 
species by Fuchs (1973, *1193) and by Hud
dleston (1982. *1572). If so. the species would 
be recognized as Globuligerina oxfordiana 
Bignot and Guyader (ICZN Art. 70 (cl), and 
both G. frequens Fuchs and G. conflicta 
Huddleston are superfluous names. However, 
the "emendation" by Bignot and Guyader 
consisted merely of a modified description 
based on SEM illustrations of specimens they 
identified without question as G. (Globu
ligerina! oxfordiana Grigyalis. Specimens of 
Globuligerina oxfordiana from the Soviet 
Kostroma region are seen in SEM (Gorbachik. 
1983, *12701 to be identical with those illus
trated by Bignot and Guyader from France, 
as the latter authors had indicated originally, 
and as was confirmed by Grigyalis and 
Gorbachik (1980, *1309). Grigyalis and 
Gorbachik (1980) noted that the specimens 
described as Polskanella oxfordiana by Fuchs, 
if correctly illustrated, are probably neither 
conspecific nor congeneric with Globuligerina 
oxfordiana. as they appear to have relict 
apertures.

According to Grigyalis and Gorbachik 
(1980. *1309, p. 25), the type species of 
Caucasella is referrable to Globuligerina. 
Although Globuligerina has been variously 
placed in the Giobigerinidae and Favusellidae. 
it differs in wall character from both.

Family FAVUSELLIDAE Longoria. 1974 
Favusellidae Longoria. 19741 *19331, p. 74.
Fuvusellinae Loeblich and Tappan. 1982 |*I917|, p. 34

(subfamily: nom. iransl.).
Test trochospirally coiled, chambers in

flated, rounded to ovate; wall cancellate. with

abundantly perforated fields bordered by 
imperforate ridges; primary aperture umbili
cal to slightly extraumbilical. with an imper
forate lip; umbilicus narrow to wide and deep, 
margin noncarinate. L. Cretaceous (Barremian I 
to U. Cretaceous (Cenomanian).

FAVUSELLA Michael. 1973
Plale 500. Tigs. 1-9

Tvpe species: Globigerina washitensis Carsey, 
1926 (*495), p. 44; OD.
Favusella Michael. 19731*20971, p. 212. 
Reticuloglnbigerina Banner. 1982 1*123), p. 18b. 199; 

type species: obj.: OD(M).
Test trochospirally coiled, globular cham

bers rapidly enlarging, four to five in each of 
the two to three whorls, sutures radial, 
depressed, umbilicus narrow to wide, periph
ery broadly rounded, peripheral outline lobu- 
late; wall calcareous, hyaline, optically radial, 
perforate, without keel or poreless carinal 
band, surface with a distinct honeycomblike 
pattern of costellae. few to many tiny pores in 
each of the rectangular to hexagonal areas, 
and rare pores on the elevated reticulum; 
aperture an interiomarginal arch of varied 
extent, ranging from umbilical to spiroumbilical 
and bordered by a narrow lip. L. Cretaceous 
(Barremian) to U. Cretaceous (L. Cenomanian); 
cosmopolitan.

Remarks: The status of Reticuloglobigerina 
is discussed by Loeblich and Tappan (1984, 
*1918, p. 38).

Family ROTAL1PORIDAE Sigal, 1958
Rolaliporidae Sigal. 1958 (*2919), p. 264.
Ticincllidae Longoria-Trevino, 1974 (*1936), p. 1741-B 

I name not available, ICZN Art. 13 (u)(i), no description!. 
Ticinellidae Longoria, 1974 (*|933|, p. 93.

Test trochospirally enrolled, primary aper
ture umbilical-extraumbilical in position and 
with bordering lip. secondary sutural apertures 
on umbilical side open into posterior edge of 
chambers. L. Cretaceous (Aptian) to U. Cre
taceous (Coniacian).

Subfamily TICINELLINAE Longoria, 1974
Ticinellinae Masters. 1977 (*20541, p. 5 |7  (nom. tTansl. 

ex family).



Periphery rounded, noncarinate. and with
out imperforate carinal band. L. Cretaceous 
I Aptian) to U. Cretaceous (Coniacian).

BITICINELLA Sigal. 1956
Plaie 500, figs. 10-12

Type species: Anonutlimi bivggiensis Gandolfi. 
19421*1211), p. 102; OD.
Biticinella Sigal. 1956 (*29181, p. 35.
Ticinella t Biticinella) Risch. 1971 (*2627), p_ 32 inom. 

transit.
Test with early whorls in a flat trochospiral 

coil, later whorls planispiral and biumbilicate. 
involute to partially evolute, sutures radial, 
depressed, peripheral outline lobulate. periph
eral margin rounded and noncarinate; wall 
calcareous, moderately coarsely perforate; 
aperture a low and commonly asymmetrical, 
interiomarginal, umbilical-equatorial arch, 
parts of successive apertures may remain as 
relict supplementary apertures on one side of 
the test, the other side with accessory apertures 
opening into the posterior part of the cham
ber and bordered by a lip that is a continua
tion from that of the primary aperture. L. 
Cretaceous (U. Albian) to U. Cretaceous (L. 
Cenomanian); Europe: N. Africa.

CLAVIHEDBERGELLA Banner 
and Blow. 1959

Piute 5(Xt. figs. I >13
Type species: Hastigerinella subcretacea Tap- 
pan. 19451*3121), p. 513: OD.
Prueglohotntncana iCIavihedbergelln) Banner anti Blow. 

19591*124), p. 8. 18.
ClavihedbergvHo Loehlich and Tuppan. 1961 1*1901), 

p. 278 inom. Iransl.l.
Hedbergella (Ctavihedbergelta) Moullade, 1964 (*2195), 

p. 60 Inom. transl.l.
Test flattened, early globular chambers in 

a low trochospiral coil, last few chambers 
radially elongate to subclavale in the plane of 
coiling, peripheral outline lobulate, rounded 
peripheral margin with an imperforate band 
on the globular chambers but absent from 
the elongate ones; aperture a moderately high 
interiomaiginal umbilical-extraumbilieal arch, 
with imperforate bordering lip, and poorly 
developed relict apertures remaining in the

umbilical area. L. Cretaceous I Aptian ) to U. 
Cretaceous (Coniacian); Europe; North 
America.

CLAVITICINELLA Banner. 1982
Plate 501, figs. 4-6

Type species: Claviticinella digitalis Banner. 
1982 (*123), p. 186. fig. 5.99 (validated by 
consideration as of specific rank. ICZN Arts. 
23 I j). 50 (ct(i)l: OD.
Claviticinella Banner. 1982 (*123), p. 154 I validated by 

reference to type species, made available by elevation 
to specific rank, p. 186).

Claviticinella El-Naggar. 1971 (*1103), p. 4361 name not 
available. ICZN An. 13(b). type species not available): 
type species: Ticinella ravnaudi var. digitalis Sigal. 
1966 (*2920), p. 202 Iname mil available, infrasub
specific, ICZN Art. 45 tel. tfltivt): OD.
Test low trochospiral, with chambers radially 

elongate to subclavate, sutures constricted, 
periphery rounded; wall calcareous, perfo
rate; primary aperture interiomaiginal, an arch 
with bordering lip extending from the periph
ery to the umbilicus, secondary sutural aper
ture at the proximal side of the chamber, 
sutural apertures remaining open as new cham
bers are added. L. Cretaceous (U. Albian); 
Madagascar.

TICINELLA Reichel. 1950
Plate 501. Tigs. 1-3

Tvpe species: Artomalina roherti Gandolfi, 
1942 (*1211), p. 100; OD.
(ilobotruncana t Ticinella) Rcichel. 1950 (*25501, p. 600. 
Ticinella Bermudez. 1952 (*205), p. 116 Inom. iTansl.). 
Rotalipora (Ticinella) Klaus, I960 (*1706), p. 800 (nom. 

transit
Hedbergelh ITicinella) Moullade. 1964 1*2195), p. 60 

(nom. Iransl.l.
Test trochospiral. biconvex to planocon

vex. umbilicate, chambers globular to ovate, 
sutures curved on the spiral side, radial on 
the umbilical side, depressed, periphery 
rounded and without a keel or poreless mar
gin. peripheral outline lobulate: wall cal
careous, optically radial, surface smooth, 
finely perforate, secondary lamellae empha
sizing the surface rugosity and obscuring some 
pores but enlarging others. L. Cretaceous (U.



Rotaliporinae—Rotalipora 467

Aptian) to U. Cretaceous (L. Cenomanian): 
cosmopolitan.

Subfamily ROTALIPORINAE Sigal. 1958
Rotaliporinae Banner and Blow. 1959 (*124), p. 8 (nom. 

transl. cx family).
Test with imperforate carinal band and 

peripheral keel, commonly resulting in an 
angular periphery. L. Cretaceous (Albian) to 
U. Cretaceous (Turanian).

ANATICINELLA Eicher. 1973 
Plate 501. figs. 7-14

Type species: Globorotalia'l multiloculata Mor
row, 1934 (*2192), p. 200; OD.
AnaticirwUa Either. 197.11Jan. I2J 1*1080), p. 185. 
Pseudoliiinella Longoria. 1973 [Sept. | (*1932), p. 418; 

type species: obj.: OD.
Test with inflated chambers in a low trocho- 

spiral coil of about three whorls, five to nine 
chambers per whorl, sutures straight to curved, 
radial, depressed, wide umbilicus partly ob
scured by an umbilical cover plate, periphery 
broadly rounded or with weakly developed 
keel, peripheral outline lobulate; wall calcar
eous. radial in structure, surface smooth to 
faintly papillose, perforated by small but 
abundant and randomly distributed pores 
but with poreless peripheral band or weak 
carina; aperture interiomarginal, umbilical- 
extra umbilical. bordered by a distinct lip that 
continues into a wide imperforate flap over 
the umbilicus, an asymmetrical fold in the 
flap resulting in an accessory umbilical aperture 
that in successive chambers gradually becomes 
aligned with the suture, occasional specimens 
may have two such openings in the later cham
bers. U. Cretaceous (M. Cenomanian to L. 
Turanian); USA: South Dakota. Kansas.Texas.

ROTALIPORA Brotzen, 1942
Plate 502. figs. 1-15; plate 833. figs. 1-4 

Type species: Rotalipora turonica Brotzen. 
1942 = Globorotalia cushmani Morrow. 1934 
(*2192), p. 199: OD.
Rotalipora Brotzen, 1942 (*428), p. 32.
Thalmanninella Sigal. I948(*2914|,p. 101: type species: 

Thalmanninella brotzeni Sigal, 1948 = Globorotalia 
ttreenhornensis Morrow. 19341*2192), p. 199: OD.

Rotalipora t Thalmanninella) Klaus. I9601*17061, p. 800 
(nom. transl.i.

Globotrurwarui I Rotalipora I Moulladc, 1964 (*2195), p. 60 
(nom. transl.I.

Pseudothalmanninella Wonders. 1978 (*3387), p. 125: 
type species: Glohotruncana tinnenso. forma tipica 
Gandolfi. 1942 1*1211), p. 113 |recte G. licinervii.i 
Gandolfi). OD.

Pseudorvtalipora Ion. 1983 1*1583), p. 95: type species: 
Rotaliporapmemontwhetuh Ion, 19761*1582), p. 431: 
OD.
Test trochospiral. biconvex to planocon

vex, umbilicate. chambers angular to rhom
boid in edge view, sutures elevated, curved, 
oblique on the spiral side, depressed to flush, 
straight to curved and radial on the umbilical 
side, periphery angular with a single keel, 
peripheral outline entire to lobulate: wall cal
careous. finely and densely perforate, optically 
radial, surface smooth to pustulose. sutures 
may be thickened to beaded; aperture interio
marginal, extraumbilical-umbilical. bordered 
by a narrow to wide imperforate lip. acces
sory apertures along the sutural margin formed 
by an umbilical flaplike extension from the 
chamber and bordered by a narrow imperfo
rate lip. L. Cretaceous (M. Albian) to U. Cre
taceous (Ibronian): cosmopolitan.

Superfamily GLOBOTRUNCANACEA 
Brotzen, 1942

Globotruncanucea Locblich and Tappan. 1982 1*1916). 
p. 381, num. transl. ex subfamily Globolruncaninae.
Test trochospiral, chambers globular to 

angular and may have peripheral imperforate 
carinal band; primary aperture umbilical, 
tegilla of successive chambers covering the 
umbilical area and may have accessory 
intralaminal and infralaminal apertures. U. 
Cretaceous (Turonian to Maastrichtian).

Family GLOBOTRUNCANIDAE 
Brotzen, 1942

Globotruncanidae Morozova. 1957 (*21881. p. 1111. nom.
transl. ex subfamily Globolruncaninae. 

Marginotruncamdae Pessagno. 1967 (*2387), p. 298. 
Abathomphalidac Pessagno. 1967 (*2387), p. 371.

Test trochospiral, chambers angular, periph
ery truncate or carinate: primary aperture 
umbilical, covered by a spiral system of tegilla



that is provided with accessory imralaminal 
and infralaminal apertures. U. Cretaceous 
iTuronian to Maastrichtian).

Subfamily GLOBOTRUNCANINAE 
Brotzen. 1942

Glohoiruncuninae Brotzen, 1942 1*4281, p. 28.
Primary aperture umbilical, and covered 

by spiral series of tegilla provided with acces
sory intralaminal and infralaminal openings: 
in addition, rarely may have sutural openings 
on spiral side. U. Cretaceous (Turonian to 
Maastrichtian).

CONTUSOTRUNCANA Korchagin. 1982 
Plate 503. figs. 1-7

Type species: Pulvinulina area var. contusa 
Cushman, 1926 (*736), p. 23: OD.
Contusotruncana Korchagin. 19821*17191, p. 119. 
Rosita Caron. Gonzalez Donoso, Robaszynski. and Won

ders. in Robaszynski et al.. 1984 1*26321, p. 244; type 
species: Globoiruncana farnicata Plummer. 1931 
1*24231, p. 198; OD.
Test trochospiral. with strongly convex spi

ral side, early chambers globular, later broad, 
low. and semilunate, with an undulating sur
face as seen from the spiral side, ovate from 
the umbilical side, sutures oblique, curved, 
thickened, elevated, and nodose on the spiral 
side, radial and depressed around the broad 
umbilicus that occupies up to one-half the 
test diameter on the flat to concave umbilical 
side, peripheral outline entire to lobulate, 
periphery with two very closely spaced keels 
separated by narrow imperforate carinal band 
and may be reduced to a single keel in the 
final few chambers; wall calcareous, finely 
perforate, radial, surface smooth between the 
elevated and nodose sutures and keel of the 
spiral side, finely pustulose on the umbilical 
side; aperture inieriomarginal and umbilical, 
portici of successive apertures protruding 
obliquely into the umbilicus, with a distal 
accessory aperture beneath each porticus. U. 
Cretaceous (Santonian to Maastrichtian); 
cosmopolitan.

GANSSERINA Caron. Gonzalez Donoso. 
Robaszynski. and Wonders. 1984

Plate 506. figs. 1-7
Tvpe species: Globoiruncana gansseri Bolli, 
1951 (*281), p. 1%; OD.

Ganssertna Caron. Gonzalez Donoso. Robaszynski. and 
Wonders, in Rohaszynski et al.. 1984 (*26321, p. 292. 
Test in a low to flat trochospiral coil, spiral 

side flat, umbilical side convex with wide 
umbilicus that is occupied by portici and tegilla, 
early chambers globular, later ones rhomboidal 
in section, sutures strongly curved, elevated 
and oblique on the spiral side, radial and 
depressed on the umbilical side, distinct periph
eral keel on the edge of the spiral side, the 
umbilical peripheral margin with a less de
veloped second keel consisting only of a row 
of pustules or this may be absent, peripheral 
outline entire to weakly lobulate; wall calcar
eous, perforate, surface pustulose, particu
larly on the umbilical side of the test; primary 
aperture interiomarginal, umbilical, and bor
dered by a wide porticus. those of successive 
chambers remaining as accessory apertures, 
and portici may fuse into tegilla in the later 
stage. U. Cretaceous (L. toU. Maastrichtian): 
Trinidad; Spain: Turkey: Egypt; Tunisia: 
Mid-Pacific.

GLOBOTRUNCANA Cushman, 1927
Plate 504. Figs. 1-10; plate 505. figs. 1-5

Type species: Pulvinulina area Cushman, 1926 
(*736), p. 23; OD.
Globoiruncana Cushman. 1927 1*742), p. 91. 
Rosalinella Marie, 1941 1*2031), p. 237. 256. 258: type 

species: Rosalina Unneiana d'Orbigny. 1839 (*2304), 
p. 101: OD.

Truncortiarginala Korchagin. 1982 I*1719), p. 117; type 
species: Globoiruncana linnet subsp. bulloides Vogler. 
1941 < *3305), p. 287 isyn.; Marginotruncana paraven- 
iricosa Hofker. 1956. *1509. p. 3261: OD. 

Rosalinolruncam Korchagin. 19821*1719), p. 118: type 
species: Globoiruncana Iapparenti Brotzen, 1936 
(*425), p. 175: OD.
Test high to low trochospiral, umbilicus 

occupying from one-fourth to one-half the 
diameter of the flat to concave umbilical side, 
peripheral margin truncate and bicarinate, 
keels separated by an imperforate carinal band, 
keel on the umbilical side less well developed 
and may be absent from the final few cham
bers. peripheral outline entire to lobulate: 
wall calcareous, finely perforate, surface gen
erally smooth on the spiral side, may be 
pustulose on the umbilical side, particularly 
on the earlier chambers, sutures curved to 
straight, elevated on the spiral side and 
depressed, flush, or elevated on (he umbilical



side: primary aperture interiomarginaJ and 
umbilical, may be bordered by portici in the 
early stage, later or always with a system of 
tegilla that cover most of the umbilicus and 
have both proximal and distal accessory 
apertures. U. Cretaceous (Santonian to U. 
Maastrichtian); cosmopolitan.

GLOBOTRU1NCANITA Reiss. 1957 
Plate 505. figs. 6-9

Type species: Rosalina stuarti de Lapparent, 
1918 (*1792), p. 11; OD(M).
G lubolruncanila  Reiss. 1457 lMayl(*2557), p. 3: also see 

Reiss. 1157 (Oct.l 1*2558), p. 1.16.
Test trochospiral. biconvex, chambers 

rhomboidal in section, sutures elevated, oblique 
or radial, straight or curved on the spiral side, 
depressed or elevated on the umbilical side, 
periphery with a beaded single keel that is 
continuous with the sutures on the spiral side, 
peripheral outline subcircular, polygonal, or 
lobate; wall calcareous, finely perforate, 
smooth except for the beaded sutures and 
peripheral keel and a concentric row of pus
tules near the umbilicus on the umbilical side: 
primary aperture interiomarginal, umbilical 
to slightly extraumbilical, successive apertures 
covered by portici that may remain free or 
may coalesce in the umbilicus to leave proxi
mal accessory apertures. U. Cretaceous 
(Campanian to Maastrichtian: cosmopolitan.

KASSAB1ANA Salaj and Solakius. 1984 
Plate 507. Tigs. I-1!

Type species: Globotruncana fulsocalcarata 
Kerdany and Abdelsalam, 1969 (*1674), p. 261; 
OD.
Kaiidbiaiid Salaj and Solakius, 1464 (*2716). p. 1201. 
Kassabiana Salaj, 1983 (*2707), p. 202 iname not avail

able. 1CZN Art. 13 (a)(il, no description).
Test trochospiral, planoconvex, spiral side 

flat to slightly convex, umbilical side convex, 
early chambers small and globular, then with 
triangular outline and peripheral spines, later 
chambers rectangular to crescentic, of rhom
boidal section and slightly excavated on the 
spiral side, sutures straight, oblique, and ele
vated on the spiral side, slightly curved and 
raised around the wide and deep umbilicus 
on the umbilical side, periphery with a single 
keel; wall calcareous, perforate, except for

the imperforate keel, surface smooth but with 
peripheral spines and surface pustules on the 
early chambers, of decreasing importance in 
later chambers; primary aperture interiomar
ginal and umbilical, with apertural flaps or 
portici extending into the umbilicus and hav
ing semiarcuate accessory apertures. U. Cre
taceous (U. M aastrichtian); Egypt; Iraq; 
Tunisia: Pakistan.

MARGINOTRUNCANA Hofker. 1956
Plate 503. figs. 8 -11

Tvpe species: Rosalina marginata Reuss. 1846 
(*2571), p. 36: OD.
Marginotruncana Hofker. 19561*1509), p. 319.

Test trochospiral. biconvex to planocon
vex. sutures sigmoidal, especially on the umbil
ical side, curved, elevated and may be beaded 
on the spiral side, imperforate carinal band 
between the two peripheral keels, peripheral 
outline entire to lobulate; wall calcareous, 
perforate, surface smooth to pustulose: pri
mary aperture interiomarginal and exlraum- 
bilical-umbilical, bordered by a triangular 
porticus, those of successive apertures fusing 
and may even form true tegilla. infralaminal 
and occasionally intralaminal accessory 
apertures present. U. Cretaceous IM. Turanian 
to Santonian): cosmopolitan.

RADOTRUNCANA El-Naggar, 1971
Plate 507. figs. 10-13

Type species: Globotruncana calcarata Cush
man. 1927 (*743), p. 115; OD.
Ptummerila t Radotruncana) El-Naggar. 1971 (*1103k p. 434. 
Radonita Salaj. 1986 (*2709A). p. 54 lerr. cit.'.\ includes

( / .  calcarataI.

Test trochospiral, planocovex with flattened 
spiral side and strongly convex umbilical side, 
chambers rhomboidal in section, the five to 
seven chambers of the final whorl each with a 
tubulospine at the proximal end of the cham
ber and in the plane of the spiral surface, less 
frequently a tubulospine may arise at (he junc
tion of two adjacent chambers, tubulospines 
increasing in size and length by lamellar growth, 
so that earlier ones of the final whorl may be 
larger than the later ones, umbilicus wide, up 
to one-half the lest diameter, sutures radial to 
curved, depressed to slightly elevated and 
may be nodose, periphery with a single keel.



peripheral outline polygonal; wall calcare
ous, densely perforate, surface smooth or with 
pustules covering the surface of early whorls 
and present along the sutures and peripheral 
keel; primary aperture umbilical, bordered 
by a large flat porticus. those of successive 
chambers imbricated within the umbilicus 
and may partially fuse. U. Cretaceous (U. 
Campanian): cosmopolitan.

RUGOTRUNCANA Bronnimann 
and Brown, 1956
Plate 506. figs. 8-10

Type species: Rugotruncana tilevi Bronnimann 
and Brown. 1956; OD.
Rugolnincaiui Bronnimann and Brown, 1956 (*3941, p. 546. 
G lobotruncana  t R ugotruncana  I Banner and Blow, 1959 

(*124|, p. 11 inom. transl.).
Test with a low trochospiral coil, early cham

bers subglobular and inflated, later chambers 
slightly compressed, sutures curved on the 
spiral side and continuous with the periph
eral carina, straight, radial, and depressed on 
the umbilical side, umbilicus wide, periphery 
with double-keeled imperforate carinal band; 
wall calcareous, finely perforate, surface 
strongly pustulose. adjacent pustules may coa
lesce into short costellae without distinct align
ment. although resulting in a rugose surface; 
primary aperture interiomarginal. umbilical, 
elongate portici in the early chambers, later 
with distinctly protruding tegilla provided with 
accessory apertures. U. Cretaceous (U. Maas- 
trichtianl: Cuba; Trinidad.

Remarks: The revised definition of this 
genus given by Pessagno (1967, *2387, p. 368) 
stated, in part "coarse rugosities or costellae, 
always arranged in a distinctive meridorial 
|sic| pattern, present on the surface of the 
test," but does not agree with the characters 
of the type species. Topotypes of R. tilevi 
(received from N. K. Brown) do not have the 
meridional alignment of costellae shown in 
the original drawing. Furthermore, as was 
correctly shown in the original illustrations, 
the chambers of R. tilevi are much more glob
ular and the costae more widely spaced than 
in Globotruncana circumnodifer subsp. sub- 
circumnodifer Gandolfi. hence the two spe

cies are not synonymous as had been stated 
by Pessagno. and R. tilevi remains the correct 
name for the type species of Rugotruncana.

SIGALITRUNCANA Korchagin, 1982
Plate 508. figs. 1-7: plate 833. figs. 5-12 

Tvpe species: Globotruncana sigali Reichel. 
1950 (*2550), p. 610: OD.
Sigulitnincana Korchagin. 1982|*1719|. p. 120.
Carvnita Salaj and Gasparikovi. 1983 1*2712), p. 598: 

type species: obj.: OD.
Curpathoglnbotnincana Ion, 19831*15831. P- 115: type 

species: Margtnntruncana pilcfilijormis Lamolda, 1977 
(*1786|, p. 399: also see Lamolda, 1978 ] May 11*17871, 
p. 472: OD.
Test a low trochospiral. planoconvex, with 

arched spiral side and flattened umbilical side, 
sutures straight to curved, radial, thickened 
and elevated on the spiral side, sinuate and 
depressed around the small umbilicus on the 
umbilical side, peripheral keel formed by two 
rows of closely spaced pustules in the early 
part and may grade into a simple imperforate 
band on the final chamber: wall calcareous, 
perforate, surface smooth except for the 
pustulose keel and sutures and early coils on 
the spiral side; primary aperture extraumbilical- 
umbilical and with a porticus, the portici of 
successive chambers overlapping and project
ing into the umbilicus, bordering or covering 
it. U. Cretaceous (Ihronian to L. Campanian); 
cosmopolitan.

Subfamily GLOBOTRUNCANELLINAE 
Maslakova, 1964

GlobotruncaneUinae Maslakova. 1*164 (*2052), p. 113.
Test with single keel and with umbilical 

tegilla and infralaminal accessory apertures. 
U. Cretaceous (Maastrichtian).

GLOBOTRUNCANELLA Reiss, 1957
Plate 508. figs. 8-10

Tvpe species: Globotruncana citae Bolli. 1951 
(*281), p. 197 = Globotruncana havanensis 
Voorwijk, 1937 (*3323), p. 195: OD.
Globotruncanella Reiss. 1957 1*25581, p. 135. 
Globotruncanella Reiss. 1957 (*2557), p. 3 (name not 

available. ICZN An. 13 laliil. no description).
Test a low trochospiral, planoconvex to 

concavoconvex. compressed, chambers pet-



aloid, about five in the final whorl, sutures 
radial, depressed, umbilicus of narrow to 
medium size, periphery acutely angled, with 
nonperforate carinal band or true keel. periph
eral outline lobulate; wall calcareous, perfo
rate, with pustulose suface and peripheral 
keel; primary aperture interiom arginal, 
extraumbilical-umbilical, in early chambers 
provided with a small triangular porticus, later 
with a distinct tegillum crossing the umbili
cus, and with accessory apertures around the 
maipns. U. Cretaceous IM. to U. Maastrich- 
tian): cosmopolitan.

Remarks: Robaszynski et al. (1984. *2632, 
p. 264) regarded Globotruncana citae as a 
junior synonym of Globoroialia pschadae 
Keller. 1946. However, the holotypeof Keller’s 
species shows no surface pustules, and no 
portici or legilla, and was stated to be of 
Senonian age. True Globotruncanella is re
stricted to the Maastrichtian. including the 
type species. Globotruncana citae and its prior 
synonym Globotruncana havanensis. The 
similarly Maastrichtian specimens figured as 
Globotruncanella pschadae by Robaszynski 
et al., 1984 (*2632), pi. 44. fig. 7 and as 
Globoroialia pschadae by Subbotina, 1953 
(*3079), pi. 16, figs. 2-6, should be placed in a 
distinct species, as they have a much narrower 
umbilicus and less distinct tegilla than does 
Globotruncanella havanensis.

Subfamily ABATHOMPHALINAE 
Pessagno. 1967

Abalhomphalinae Loeblich and Tappan, 1982 1*1917), 
p. 34. nom. transl. ex family Abuthomphalidae.
Test trochospiral, umbilical side lacking 

the wide umbilicus of the Globotruncaninae; 
early chambers with porticus. later with tegilla, 
that of the final chamber covering the umbili
cal area, infralaminal accessory openings pres
ent. U. Cretaceous (Maastrichtian).

ABATHOMPHALUS Bolli, Loeblich, 
and T appan.1957 

Plate 509, figs. 1-9
Tvpe species: Globotruncana ntavaroensis 
Bolli. 1951 (*281), p. 198; OD.
Ahathomphaiu.'i Bolli. Loeblich. and Tappan. 1957|*292|, 

p. 43.

Test in a low to flat trochospiral. umbili- 
cate, four to five petaloid chambers per whorl. 
sutures curved and oblique, depressed to 
thickened and nodose on the spiral side, 
depressed and radial around the small umbili
cus on the umbilical side, periphery angular 
to truncate, bicarinate. the two variously spaced 
keels bordering an imperforate carinal band, 
keel on the umbilical side may be reduced to 
a row of short transverse costellae: wall cal
careous, perforate, surface with pustules and 
short costellae in concentric alignment on 
the spiral side and radial on the umbilical 
side: primary aperture interiom arginal, 
extraumbilical-umbilical, and with a porticus, 
portici of successive chambers coalescing in 
the early stage, larger in the adult stage and 
joined only at a few points to form a tegilla 
having distal accessory apertures. U. Creta
ceous (U. Maastrichtian): cosmopolitan.

Family RUGOGLOBIGERINIDAE
Subbotina. 1959

Rugoglobigerinidae Loeblich and Tappan, I4H 2(*19I7|, 
p. 34, nom. transl. ex subfamily Rugoglobigerininae. 

Rugoglobigerininac Subbotina. in Rau/cr-Chernousova 
and Fursenko. 19391*2531), p. .103 (subfamily*. 

Helvetiellinae Longoria and Gamper. 19841 *1935). p. 172 
(subfamily).
Test trochospiral, chambers inflated, periph

ery rounded, not carinate; wall with pustules, 
costellae. or other rugosities: aperture umbil
ical. with portici or tegilla. U. Cretaceous 
(Coniacian to Maastrichtian).

ARCIIAEOGLOBIGERINA
Pessagno. 1967
Plate 510, figs. 1-10

Type species: Archaeoglobigerina blowi Pes
sagno. 1967; OD.
Archaeoglohigerina Pessagno. 1967 1*23871. p. 315. 
Fissoarchaeoglnbigvrina Abdel-Kireem, 19781*1), p. 58 

(also as Fissoarchaeglobigerinti. p. 581: type species: 
Fiswarchaeogtobigerina uegyptica Abdel-Kireem and 
Abdou. in Abdel-Kireem. 1978; OD.

Kaxsabeth El-Nakhal, 19841*1106), p. 140; type species: 
Loeblwhellu carton Kassab. 197ft (*1661 ),p. 2l7;OD.
Test a low to flat trochospire, chambers 

globular and enlarging rapidly, four to six in 
the final whorl, sutures radial and depressed, 
umbilicus wide, occupying one-fourth to one-



third of the diameter, periphery rounded, with
out keel or imperforate carina] band, peripheral 
outline lobate: wall calcareous, perforate, sur
face rugose, with irregularly arranged pus
tules and costellae, never meridionally aligned: 
primary aperture interiomarginal, umbilical, 
with tegilla filling the umbilicus and provided 
with both proximal and distal accessory 
apertures. U. Cretaceous (Coniacian to U. 
Maastrichtianl: cosmopolitan.

Remarks: As noted in the discussion of 
Rugotruncana, the type species of that genus 
has two peripheral keels und irregularly 
arranged costellae, hence Archaeoglobigerina 
is here restricted to those species without 
keel. It differs from Rugoglobigerina in lacking 
meridional alignment of pustules and costellae.

Both Fissoarchaeoglobigerina and Kassa- 
bella were described as having sutural sup
plementary apertures on the spiral side, the 
former said to have tegilla and the latter to 
have simple apertural lips. However, the pres
ence of true secondary openings appears ques
tionable. and the strongly thickened tegillum 
reported lor Fissoarchaeoglobigerina appears 
to be the result of secondary calcification 
rather than a characteristic feature of the 
foraminifer. The “well-developed lip extending 
into the umbilicus" of Kassabella is not shown 
in the original figures, although the umbilicus 
appears to show remnants of a tegillum. Both 
are regarded as synonyms of Archaeoglob
igerina, pending description of better pre
served material.

BUCHERINA Bronnimann and Brown. 1956
Plate 504. figs. I(M2

Type species: Bucherina sandidgei Bronnimann 
and Brown. 1956: OD.
Bucherina Bronnimann and Brown. 14561*3941, p. 557.

Test planoconvex, with low trochospiral 
coil, later commonly with a change in plane 
of coiling so that the final whorl is in a lower 
plane, chambers inflated on the spiral side, 
somewhat flattened on the umbilical side, 
sutures straight and depressed, umbilicus wide 
and deep, periphery truncate, with a single 
keel at the spiral margin; wall calcareous, 
perforate, surface prominently papillate to

hispid and lacking meridional costellae; pri
mary aperture interiomarginal, umbilical, with 
a delicate tegilla. that commonly is broken 
out. U. Cretaceous (U. Maastrichtian): Cuba:
N. and S. Atlantic: Egypt.

KUGLERINA Bronnimann 
and Brown, 1956

Plate 511. figs, 1-3 and 7-9
Type species: Rugoglobigerina rugosa subsp. 
rotundata Bronnimann. 1952 (*3731, p. 34; OD.
Kuglerinu Bronnimann and Brown. 1456 (*394), p. 557. 
Helvetiella Longoria and Gamper. 1984 1*19351, p. 174; 

type species: Helvetiella hetvelia Longoria and Gamper. 
1484: OD.
Test relatively large, up to 0.5 mm in di

ameter, with moderately high trochospiral coil, 
chambers globular to somewhat elongate as 
seen in edge view, enlarging gradually, four to 
six in the final whorl, sutures radial, depressed, 
umbilicus about one-fourth the test diameter, 
periphery rounded, noncarinate, peripheral 
outline lobulate: wall calcareous, perforate, 
surface with prominent pustules and rugosities 
but without regularly aligned costellae; pri
mary aperture umbilical, provided with tegilla 
and with both proximal and distal accessory 
apertures. U. Cretaceous (M. to U, Maastrich
tian); Trinidad; Tunisia.

Remarks: Helvetielia was described as 
differing from Rugoglobigerina in lacking a 
meridional alignment of rugosities and from 
Archaeoglobigerina in lacking an imperfo
rate carinal band (although none is present in 
the type species of either) and in the heavily 
ornamented surface. However, it appears very 
similar to Kugterina and is here regarded as 
synonymous.

PLUMMERITA Bronnimann. 1952
Plate 511, figs. 4-6

Type species: Rugoglobigerina (Plummerella) 
hantkeninoides subsp. hantkeninoides Bron
nimann, 1952; OD.
Rugoglobigerina (Plummerila) Bronnimann. 1452 (*3761, 

p. 146 Inom. subst. pro Rugoglobigerina (Plummerella) 
Brtinnimann, 19521.

Rugoglobigerina iPlummerella) Brtlnnimann. 19521*373), 
p. 37 (non Plummerella de Long. 1942): type species: 
obj.; OD.



Plummerita Bronnimann and Brown. 195rf> {*3941, p. 555.
55ft (nom. transl.l.
Test with inflated triangular chambers in a 

low to flat trochospire, those of the final whorl 
radially elongate and ending in a tubulospine. 
sutures radial, depressed, umbilicus small, 
periphery rounded to compressed between 
tubulospines, peripheral outline strongly lobate 
and stellate; wall calcareous, perforate, surface 
with rugosities and costellae in meridional 
alignment; primary aperture interiomarginal, 
umbilical, provided with tegilla. and having 
both proximal and distal accessory apertures. 
U. Cretaceous (Maastrichtian); cosmopolitan.

RUGOGLOBIGERINA Bronnimann. 1952
Plate 511, figs. I.VI5

Type species: Globigerina rugosa Plummer, 
1927 (*2421», p. 38: OD.
Rugoglobigerina Bronnimann, 1952 1*373), p. 16.

Test in low to flat trochospiral coil of rap
idly enlarging globular chambers, biconvex, 
umbilicate, umbilicus occupying up to one- 
half the lest diameter, periphery rounded, 
noncarinate: wall calcareous, perforate, sur
face with pustules, rugosities, and costellae 
in a meridional pattern; primary aperture 
interiomarginal. umbilical, with prominent 
tegilla and large proximal and distal acces
sory apertures. U. Cretaceous (L. Santonian to 
Maastrichtian); cosmopolitan.

TRJNITELLA Bronnimann. 1952 
Plate 511. figs. 10-12

Type species: Trinitella scotli Bronnimann. 
1952; OD.
Trinitella Bronnimann, 1952.1*3731, p. 5ft

Test in flat trochospiral. chambers enlarg
ing rapidly as added, early ones globular, later 
chambers compressed to rhomboidal in sec
tion, imperforate carinal band or faint keel 
in the final whorl, sutures radial, depressed, 
peripheral margin rounded to truncate, periph
eral outline lobulate; wall calcareous, perforate, 
surface covered with prominent pustules and 
costellae in meridional arrangement, less prom
inent on the final chamber; primary aperture 
interiomarginal. umbilical, bordered by an 
imperforate flap, those of successive cham

bers fusing into a tegillum having both proximal 
and distal accessory apertures. U. Cretaceous 
(M. and U. Maastrichtian): cosmopolitan.

Superfamily GLOBOROTAL1ACEA 
Cushman, 1927

Gkihorotaliacea Loeblich and Tappan. 1982 | * 19171, p. 34. 
nom. (ransl. ex family Globorotaliidae.
Test trochospiral, periphery rounded to 

carinate; wall finely lamellar, perforate, of 
optically radial calcite, with inner organic 
lining and a primary organic membrane cal
cified on both sides to produce a primary 
bilamellar structure, but with thicker outer 
calcite layers; surface smooth, nonspinose. 
but may be pustulose or pitted, inflational 
pustules most prominent in the apertural 
region, pits when present are bordered by 
ridges and have one or more large pores at 
the center; primary aperture interiomarginal 
and extraumbilical-umbilical. may be bordered 
by an imperforate lip; supplementary sutural 
apertures and bullae may occur, accompa
nied by infralaminal accessory apertures. L. 
Paleocene (L. Danian) to Holocene.

Family EOGLOB1GERINIDAE Blow. 1979
Eoglobigcrinidae Blow. 1979 1*259). p. 1203.

Test in low to moderately elevated trocho- 
spiral coil, small open umbilicus on umbilical 
side; wall smooth, nonspinose, and noncan- 
cellate, thin, finely perforate; aperture small 
to large, nearly circular to narrow and elongate, 
extraumbilical, interiomarginal. without a lip 
or thickened rim. L. Paleocene (L. Danian).

EOGLOBIGERINA Morozova. 1959
Plate 513. figs. I-ft

Type species: Globigerina I Eoglobigerina I 
eobulloides Morozova, 1959; OD.
G lobigerina tEoglobigerina) Morozova. 195^ | *21891, p.

1115.
Eoglobigerina Lipps. I9ft4(*1871), p. 129 (nom. transl.).

Test tiny, trochospiral. four to six globular 
chambers visible in the final whorl, sutures 
radial, depressed, umbilicus small and open, 
periphery broadly rounded, peripheral out
line lobulate: wall calcareous, thin, perforate, 
with finely pitied surface resulting from the



enlarged pores; aperture a low mteriomarginal 
arch situated near the umbilicus. L. Paleocene 
(L. Danian) to U. Paleocene (Thanetian): 
cosmopolitan.

GLOBOCONUSA Khalilov. 1956 
Plate 512. figs 1-4

Type species: Globoconusa conusa Khalilov. 
1956 = Globigerina daubjergensis Bronnimann. 
195.1 (*377|, p. .140; OD.
Globoconusa Khalilov. 1456 f * 1681), p. 244.
Globasiica Blow. 14791*2591, p. 1231: type species: Glo

bigerina daubjergensis Bronnimann. 1453: OD.
Test tiny, low to high trochospiral, spiral 

side strongly convex, three to four inflated, 
suhglohular, and rapidly enlarging chambers 
per whorl, umbilicus closed; wall calcareous, 
perforate, surface pustulose; aperture a small 
rounded interiomarginal opening near the 
umbilical area that may be covered by a bulla 
in the later stage and with one or more tiny 
sutural secondary openings against the previ
ous whorl on the spiral side. L. Paleocene 
(Danian): cosmopolitan.

Remarks: Loeblich and Tappan (1964. *1910, 
p. C670) noted that Globigerina daubjergemis 
was a senior synonym of Globoconusa conusa. 
Blow later (1979, *259, p. 1232. 1386) stated 
that they were neither conspecific nor con
generic, but based his discussion of G. conusa 
on a reworked specimen from the British 
Thanetian that he so identified. Globoconusa 
conusa Khalilov, 1956, was described from 
the Danian of Azerbaydzhan. and Khalilov 
(1967. *1684, p. 142) explicitly placed “Globo
conusa Khalilov 1956" and the holotype of G. 
conusa (specimen 242 in the Microfaunal Col
lections of the Institute of Geology, Akademiya 
Nauk Azerbaydzhan SSR) in the synonymy of 
Globoconusa daubjergensis. Globasiica Blow. 
1979 is a junior synonym of Globoconusa 
Khalilov. 1956.

PARVULARUGOGLOBIGERINA
Hofker, 1978 

Plaie 513. figs. 7-|5
Type species: Globigerina eugubina Luter- 
bacherand Premoli Silva, 1964 (*1950|,p . 105 
(syn.: Globonotalia iTurborotalia) longiaper- 
turn Blow. 1979. *259, p. 1085); OD.
Farrulantgoglabigenrta  Hofker. 197(4 (*1527), p. 60.

Test tiny, low to flat trochospire of rapidly 
enlarging subglobular chambers in two and a 
half whorls, sutures radial to slightly curved, 
depressed, umbilicus closed, periphery broadly 
rounded, peripheral outline lobulate: wall 
calcareous, thin, sparsely perforate, surface 
very finely pustulose; aperture interiomarginal, 
ranging from a moderately high extraumbilical 
arch to a long narrow rimless opening extending 
up the apertural face in nearly equatorial 
position. L. Paleocene (L. Danian); Italy; 
Germany; Spain; USSR: B. of Caspian Sea; 
Pacific; Caribbean; Atlantic: off Florida.

Remarks: The original descriptions of nei
ther the type species nor the genus correctly 
described the aperturaJ features. The high 
narrow opening was first well illustrated in 
SEM by Smit( 1977, *3003).

POSTRUGOGLOBIGERINA Salaj, 1986
Plate 512. figs. 10-13

Type species: Postrugoglobigerina banana 
Salaj, 1986; OD.
Postrugoglobigerina Salaj. 1986 (*2709), p. 52.

Test small, trochospiral, with small umbil
icus. chambers globular, sutures depressed: 
wall calcareous, finely and irregularly perforate, 
suface rough in appearance with abundant 
irregularly distributed pustules that may also 
be perforate, pustules few to abseni on the 
final chamber; aperture interiomarginal, um
bilical. a narrow slit, without a lip. L. Paleo
cene (L. Danian); Northwest Tunisia.

Family GLOBOROTALIIDAE 
Cushman. 1927

Globorotaliidae Cushman. 1927 (*742), p. 91. 
Globorotaliinae Chapman and Parr, 1936 (*542), p. 145 

(subfamily: nom. iransl.l.
Ihincoroiuliinne Subbotina, I97! (*3081 ),p. 69 (subfamily I. 
Planomtalitinae Banner, 19821*1231, p. 203 (subfamily). 
Glohorotaliini Ford ham. I486 |*I149A|, p. 53 (tribe: 

nom. iransl.l.
Truncorotaliini Fordham. 1986(*I149AI, p.53.56 (tribe: 

nom iransl.l.
Obandyellini Fordham. I486 (*1149Ah p. 53, 56 (tribe;

name not available. ICZN Art. 13 (a)(i). no description I. 
Turborotaliini Fordham. 1986(MI49AI, p. 53 ,56(tribe: 

name not available. ICZN Art. I3(allil.nodescriptionl. 
Test trochospiral. subglobular to lenticular, 

or compressed; wall surface smooth to mod
erately pustulose. nonmuricate and nonspinosc.



surface of the adult may have a secondarily 
formed thick calcite crust: aperture interio- 
marginal. umbilical-extraumbilical, with rim 
or flaplike lip. Paleocene to Holocene.

ASTROROTALIA Tumovsky, 1958 
Plate 514. figs. 1-5

Type species: Globorotalia (Astrorotalia) stel- 
laria Tbmovsky, 1958 = Globorotalia palmeme 
Cushman and Bermudez. 1937 (*806), p. 26: 
OD.
Globomtalia Mv/mro/uZ/ay Tumovsky, I SISK 1*3234), p. HI.

Test lenticular, a flat trochospiral coil of 
slightly inflated chambers enlarging gradually 
as added, early onessubglobular, later becom
ing radially elongate. Final whorl with a periph
eral spine from the midpoint of each chamber, 
sutures radial to slightly curved, depressed, 
umbilicus shallow, periphery with a weak keel, 
peripheral outline stellate: wall calcareous, 
coarsely perforate, smooth to pustulose; 
aperture a low interiomarginal extraumbilical- 
umbilical arch. U. part of L. Eocene (Ypresian); 
Cuba; Turkey.

BERGGREN1A F. L. Parker, 1976
Plate 514. tigs. 6-11

Tvpe species: Globanomalina praepumilio F 
L. Parker, 1967 (*2341), p. 148: OD.
Berggrenia F L  Parker. 19761*2342), p. 258.

Test tiny, coiled in a low to flat trochospiral, 
chambers globular to ovate, five to eight in 
the final whorl, sutures radial, depressed, 
periphery rounded, peripheral outline lobu- 
late; wall calcareous, thin, very finely perfo
rate, with more and slightly larger pores on 
the spiral side, including some along the spiral 
suture, surface smooth and nonspinose: aper
ture a low interiomarginal umbilical-extraum- 
bilical arch with a narrow bordering lip. M. 
Pliocene to Holocene; Caribbean; Pacific.

CLAVATORELLA Blow, 1965
Plate 517. figs, 1-8

Tvpe species: Hastigerinella bermudezi Bolli, 
1957 1*284), p. 1 12; OD.
Clavatorella Blow. 19651*257), p. 366.
Globomtalia IClavatorella) Blow, 1969 1*258), p. 357 

Inom. transl.).
Astrorotalia iClavatorella I El-Naggar. 1971 (*1103), p. 442 

Idoid. transl.).

Pmlentella tClamiarella) Snmvasan anti Kennell, 1975 
(*3051 I. p. 155 (nom. transl. I.
Test in an evolute low trochospiral coil, 

early chambers globular, those of final whorl 
radially elongate to clavate, sutures distinct, 
depressed, umbilicus broad and shallow, periph
ery rounded, peripheral outline lobulate; wall 
calcareous, coarsely perforate, surface finely 
cancellate, except for the smooth, thin, and 
very finely perforate umbilical flaps extending 
into the umbilicus, those of successive cham
bers coalescing; aperture a low interiomarginal 
opening extending from the umbilicus to the 
periphery, the finely perforate projecting lip 
continuous with the umbilical flaps. Upper 
part of Lower Miocene (Aquitanian) to Holo
cene; Trinidad; Venezuela; Indian Ocean.

GLOBOROTALIA Cushman. 1927 
Plate 515. figs. 4-6 and 16-22; plate 516. figs. 1-11 

Tvpe species: Pulvinulina ntenardii (d'Orbigny) 
var. tumida Brady, 1877 (*335), p. 535; OD.
Globorotalia Cushman, 1927 (*742), p. 91.
Planomtalia Morozova. 1957 (*2188), p. 1110; type spe

cies: Planulinamembrunacea Ehrenberg. I854(*IU68|, 
p. 25; OD.

Globorotalia iFohsellal Bandy. 19721*117), p. 297; type 
species: Globomtaliapmefnhsi Blow and Banner. 1966 
(*260), p. 295; OD.

Globorotalia <Menurdellal Bandy. 1972 1*1171, p. 297: 
type species: Rotalia menardii Parker, Jones, and Brady, 
1865 (*2354), p. 20 tsyn. Rotalia menardii d'Orbigny. 
1826 (*23031, p. 273. name not available, ICZN Art. 12 
(a), no description); OD.

Globomtalia tHirsutellal Bandy. 19721*117), p. 298 Inon 
Hinutella Cooper and Muii^Wood, 19511; type species: 
Rotalina hirsuta d'Orbigny, 1839 (*2305), p. 131: OD. 

Obandyella Hainan et at.. 1981 (*1376), p. 1265 Inom. 
suhsl. pro Globomtalia lHinulella)Bandy. 1972); type 
species: Rotalina hirsuta d'Orbigny. 1839. obj.: OD. 
Test lenticular, trochospiral, close coiled, 

chambers gradually enlarging, periphery car
inate; wall calcareous with closely spaced 
fine cylindrical pores, peripheral keel and 
apertural lip imperforate, surface generally 
smooth, pustulose in the umbilical and aper
tural areas, adult may develop a thickened 
calcite crust over the exterior: aperture a 
forward directed interiomarginal slit or arch, 
umbilical-extraumbilical, and bordered by a 
rim or lip. Miocene to Holocene: cosmopolitan.

Remarks: The various subgenera proposed 
for Globorotalia on the basis of postulated



lineages are contemporaneous and are not 
morphologically distinct, hence are synony- 
mized herein. Planorotalia was proposed for 
compressed Cretaceous and Paleocene spe
cies of "Glohorotalia" under the misconcep
tion that the type species was from the 
Cretaceous of Germany. However, Ehrenberg's 
specimens were from Cattolica Eraclea, south
ern Sicily, and are of Pliocene age (according 
to Italian geologic maps; Hay, 1962. *1431, p. 
1393). A topotype was illustrated by Loeblich 
and Tappan (1964. *1910, p. C667, fig. 533.5). 
McGowran. in Luterbacher (1964. *1949, p. 
639), invalidly proposed Glohorotalia pseudo- 
menardii Bolli “as new type-species of Plano
rotalia," but type fixation by original designa
tion takes precedence, and cannot be changed 
by a later author (ICZN Art. 68 (a), (b)).

The previous designation of a lectolype 
for the type species of Glohorotalia (Menar- 
della) was set aside by ICZN Opinion 1234. 
under the plenary powers, and the specimen 
illustrated by Stainforth el al. (1978. *3062,pi. 
1, fig. 1) from the upper Miocene (Tortonian) 
of Italy, was then fixed as the neotype of 
Glohorotalia menardii(Melville, 1982, *2090, 
p. 253).

IGORINA Davidzon, 1976 
Plaie 515, tigs. 7-15

Type species: Glohorotalia tadjikistanensis
N. K. Bykova. 1953 (*470), p. 86; OD.
/g«nna Davidzon. 1976 (*895), p. 197.

Test trochospirally enrolled, compact, bi
convex. commonly with more convex um
bilical side. Five to nine chambers in the final 
whorl, arched backward at the periphery on 
the spiral side, sutures flush to slightly de
pressed and oblique, chambers subtriangular 
on the umbilical side, and sutures radial and 
straight to gently curved, umbilicus small to 
absent, periphery subangular, outline weakly 
lobulate; wall calcareous, surface smooth to 
weakly and finely pustulose; aperture a low 
interiomarginal slit midway between the um
bilicus and periphery but may extend to the 
small umbilicus. U. Paleocene to L. Eocene, 
cosmopolitan.

NEOACARIN1NA R R. Thompson. 1973
Plate 518. figs. 1-5

Type species: Neoacarinirta blowi R R. Thomp
son, 1973; OD.
Neaacarmina R R. Thompson. 197.) 1*3196), p. 470.

Test large, subglobular, trochospiral, close 
coiled, and compact .with globular chambers 
increasing rapidly in size and strongly embrac
ing, somewhat flattened on the spiral side, 
three to four per whorl, sutures straight, de
pressed. umbilicus small, periphery broadly 
rounded: wall calcareous, finely perforate, 
densely hispid, the coaTse short spinules ter
minally bifurcate or multifurcate. and more 
thun one spinule may arise from a single base; 
aperture a low umbilical-extraumbilical interio
marginal opening bordered by a narrow lip, 
aperture and umbilicus may be covered by a 
perforate but nonhispid bulla in the final stage 
of growth. Pleistocene; Indian Ocean; Pacific;
N. Atlantic.

NEOGLOBOQUADRINA Bandy, 
Frerichs, and Vincent, 1967 

Plate 514, figs. 12-14: plate 515, figs. 1-5 
Tvpe species: Globigerina dutertrei d'Orbigny, 
1839 (*23041, p. 84; OD.
Neoglobotfuadrina Bundy. Frerichs, and Vincent. 1967

(M19), p. 152.
Test subglobular. low trochospiral. sub- 

globular chambers enlarging rapidly as added, 
five to six in the final whorl, sutures radial 
and straight to slightly curved, depressed, 
umbilicus open, moderately broad and deep, 
periphery broadly rounded; wall calcareous, 
uniformly perforate, smooth in the early stage, 
without spines, later becoming thickened and 
pitted as secondary layers of calcite are added, 
the pore pits distinct in tropical specimens; 
aperture interiomarginal, at first extraumbilical- 
umbilical but may tend to become umbilical 
in the adult, bordered with a subtriangular 
toothlike lip in the early stage, but this may 
be absent in adult chambers. L. Miocene to 
Holocene: cosmopolitan.

PARAGLOBOROTALIA Cifelli, 1982 
Plate 519, figs. 1-9

Tvpe species: Glohorotalia opima subsp. opima 
Bolli, 1957 (*284), p. 117; OD.



P aiuglobom tulio  Cifelli, 1982 I*6021, p. 114. 
G lohom ta lia  tJenkinse lla l Kennel! anil Srinivasan, 1983 

(*16731, p. |7 |;  type species: G lohigerina  s ia k e n m  
LcRoy. 1034 (*18251, p. 262; OD.
Test trochospiral, slightly flattened spiral 

side, about two and a half whorls and about 
four to five globular chambers in the final 
whorl, sutures radial, depressed, periphery 
rounded, peripheral outline tabulate; wall 
calcareous, perforate, surface pustulose. can- 
cellate, with a pore in the center of the fields 
between the polygonal ridges; aperture a low 
interiomarginal, umbilical to extraumbilical 
arch, bordered by a rim. U. Oligocene (Chattian) 
to M. Miocene (Senavallian): cosmopolitan.

PLANOROTALITES Morozova, 1957
Plate 518. Tigs. 6-11

Type species: Globorotalia pseudoscitula 
Glaessner. 1937 (*1247), p. 32; OD. 
Plannrom lite.i Morozova. 1957 (*2188), p. 1112.

Test small, planoconvex to biconvex, low 
trochospiral coil, early chambers globular, 
later ones conical to flattened, umbilicate, 
pseudoumbilicus shallow and poorly defined 
or narrow where umbilical shoulders are bet
ter defined, peripheral margin may be cari
nate; wall calcareous, perforate, with narrow 
tubular pores, may have imperforate periph
eral band or weakly developed keel, surface 
smooth and polished to slightly hispid; aperture 
small, low to slightly arched, interiomarginal, 
umbilical-extraumbilical, bordered with an 
imperforate lip. L. Paleocene (Danian) to M. 
Eocene; cosmopolitan.

TRUNCOROTALIA Cushman 
and Bermudez, 1949 

Plate 520. figs. 1-9
Type species: Rotalina truncatuiinoides d'Or- 
bigny. 1839 (*2305), p. 132: OD.
G lohom ta lia  i T runcom talia l Cushman and Bermudez. 

1949 (*8131. p. 35.
Truncorotalia Bermudez, 1461 ( *206), p. 1.331 inom. 

transl.).
G lohom ta lia  (G lohoconella ) Bandy, 1975 1*118), p. 56; 

type species; G lohom ta lia  c o n o m io ie a  Kenned. 1966 
1*1671), p. 235: OD.
Test low trochospiral. planoconvex, spiral 

side flat with curved and flush sutures, umbil
ical side strongly convex and subconical with

straight and depressed sutures, umbilicus open 
and deep, umbilical shoulder acutely angled, 
periphery subacute to carinate, peripheral 
outline circular; wall calcareous, finely perfo
rate. surface densely pustulose, particularly 
in the umbilical region, although final cham
ber may be smooth; aperture interiomarginal. 
a low to high umbilical-extraumbilical arch 
with a thin rimlike lip. LI. Miocene (Messinianl 
to Holocene: cosmopolitan.

Remarks: As the original specimen of 
Rotalina truncatuiinoides is not preserved in 
the MNHN, Paris, a neotype was designated 
by Blow (1969. *258, p. 403) as a specimen in 
the BMNH that originally had been identi
fied by H. B. Brady asPulvinulina micheliana. 
collected by the Challenger Expedition off 
Gomera, Canary Islands. As this specimen 
was neither from the original material nor 
locality, it was rejected and a neotype desig
nated by LeCalvez (1974, *1804, p. 76) from 
the topotypes in d'Orbigny’s original material 
from the He de Teneriffe (MNHN, Paris, Coll, 
no. FO 353).

TURBOROTALIA Cushman 
and Bermudez. 1949 

Plate 519. figs. 10-12
Type species: Glohomtalia centralis Cushman 
and Bermudez, 1937(*806),p. 26 = Globiger- 
ina cerroazulensis Cole, 1928 (*620), p. 217 
(as cerro-azulensis); OD.
G lohom ta lia  (Txirbom talia) Cushman and Bermtidcz.

1949 (*813), p. 42.
Turbom ta lia  N. K. Bykova. Vasilenko. Voloshinova.

Myatlyuk. and Suhbolina. in Rauzer-Chemousova and
Fursenko. 1959 (*25311. p. 303 Inom. transl.i.
Test globose to inflated, trochospiral. closely 

coiled, chambers ovate, somewhat flattened 
on the slightly convex spiral side, umbilical 
side strongly convex, umbilicus closed, su
tures radial, slightly depressed, periphery 
broadly rounded, without a keel or poreless 
margin; wall calcareous, finely perforate.sur
face appearing finely cancellate because of 
the perforations but otherwise smooth; 
aperture a curved low interiomarginal arch, 
umbilical-extraumbilical. with bordering lip. 
M. Eocene (Lutetian) to U. Eocene (Jack
sonian); cosmopolitan.



Remarks: Toumarkine and Bolli (1970, 
*3217, p. 132) noted that the type species of 
Turborotalia, Globorotalia centralis Cushman 
and Bermudez, 1949. is conspecific with G/o- 
bigerina cerroazulensis Cole. 1928.

Family TRUNCOROTALOIDIDAE 
Loeblich and Tappan, 1961

TVuncorotaloididae (nom. transl. herein ex subfamily I. 
Truncomialoidinae Loeblich and Tappan. 1%11*1902), 

p. 309 (subfamily).
Acarininae Subbotina. 1971 |*3081|,p.6H(nom. imperf.: 

subfamily).
Globigerapsidae Blow. 19791*259), p. 1117. 
Truncorotaloidini Fordham. 19861*1149A), p. 53 (tribe: 

nom. transl.l.
Test trochospiral, at least in the early stage: 

surface with inflational pustules or muricae; 
primary aperture interiomarginal, sutural sup
plementary apertures may be present on spi
ral side. M. Paleocene to U. Eocene.

ACARININA Subbotina, 1953
Plate 521. figs. 1-12

Type species: Acarinina acarinata Subbotina, 
1953 = Globigerina nitida L. T. Martin. 1943 
1*2050), p. 25; OD.
A carin ina  Subbotina. 19531*3079|, p. 219. 
Truncoroialoides I A carinina) McGowran. in Luterbacher, 

1964 |*1949l, p. 645: also see McGowran, 1968 (*1970), 
p. 190 (nom. transl.l-

P seudogloboquadrina  Jenkins. 1966 1*1605), p. 1122: 
type species: G loboquadrina  prim itiva  Finlay, 1947 
1*1130), p. 291; OD.

Turborotalia !A carin ina) Samuel. 1972 1*2723), p. 196 
Inom. transl.l.

G loborotalia t A carin ina) Blow, 1979 (*2591, p. 9001 nom. 
Iran si.).
Test subglobular, close coiled, low trocho

spiral, four to five subglobular to ovate rap
idly enlarging chambers per whorl, sutures 
depressed, poorly defined pseudoumbilicus; 
wall calcareous, perforate, surface pustulose 
or muricate: aperture an interiomarginal, 
extraumbilical arch. U. Paleocene to M. 
Eocene; cosmopolitan.

GLOBIGERAPS1S Bolli, Loeblich. 
and Tappan. 1957 
Plate 521. figs. 13-17

Type species: Glohigempsis kugleri Bolli et 
ai., 1957; OD.
G lohigem psis Bolli. Loeblich. and Tappan. 1957 (*292), 

p. 33.

Test trochospirally coiled in the early stage 
but with later change in coiling, so that the 
final chamber is deflected onto the umbilical 
side and obscures the umbilicus, chambers 
globular, enlarging rapidly, generally four per 
whorl, sutures depressed; wall calcareous, 
perforate, surface of closely packed muricae 
forming a murical sheath that suggests a 
thickened outer wall; primary aperture prob
ably interiomarginal in the early stage, in the 
adult with multiple arched sutural apertures. 
M. Eocene; cosmopolitan.

Remarks: Originally defined as having a 
large and embracing final chamber bordered 
by two or more sutural secondary apertures, 
but nonbullate, the genus later was consid
ered a synonym of the similar but bullate 
Globigerinatheka (Proto Decima and Bolli. 
1970, *2482, p. 888; Bolli, 1972. *291, p. 110). 
as both type species were found to have bul
late and nonbullate individuals. Blow (1979, 
*259, p. 865,1133) recognized both genera on 
the basis of differences in wall structure, the 
present genus having a muricate wall in con
trast to the typically spinose one in the early 
stage of Globigerinatheka, subfamily Portic- 
ulasphaerinae. This distinction is accepted 
here. Although Blow (1979. p. 11331 also 
included Orbulinoides as a synonym, that genus 
has a truly spinose wall in the early stage, 
hence we recognize it as a separate genus in 
the Porticulasphaerinae.

MOROZOV ELLA McGowran, 1968 
Plate 521. figs. 18-23

Type species: Pulvinulina velascoensis Cush
man, 1925 (*728), p. 19: OD.
Truncoroialoides t M orozovella) McGowran. 1968 (*19701, 

p. 189. 190.
Truncoroialoides (Morozovella) McGowran, in Luter

bacher. 1964 (*19491. p. 636, 641.645 (published as a 
synonym: unavailable. ICZN Art. II (e)lii)). 

M orozovella  Berggren. 1971 (*19l). p. 60. 74. 76 (nom. 
transl.).

G loborotalia  /M orozovella ) Blow, 1979 (*259), p. 972 
(nom. transl.l.
Test planoconvex, trochospirally enrolled 

with flattened spiral side and strongly convex 
umbilical side, chambers conical in form, 
enlarging rapidly as added, umbilical shoul
der low to high and angular, well to poorly 
defined pseudoumbilicus, periphery angular



to carinate: wall calcareous, perforate, sur
face smooth to pustulose. umbilical shoulder 
may be pustulose or distinctly hispid, periph
eral keel imperforate and pustulose; aperture 
a low interiomaiginal. umbilical-extraumbilical 
arch with well developed lip. M. Paleocene to 
M. Eocene; cosmopolitan.

MURICOGLOBIGERINA Blow, 1979
Plate 522. figs. J-7

Type species: Globigerina soldadoensis Bron- 
nimann, 1952 (*374), p. 157; OD.
M uhcoglob igerina  Blow. 1474 (*259), p. 111H.

Test trochospirally enrolled, spiral side low 
to high convex, umbilical side with distinct 
umbilical depression, chambers globular to 
subangular and may be laterally compressed, 
sutures depressed, periphery broadly rounded 
to truncate: wall calcareous, perforate, sur
face muricate, especially on the umbilical 
side of the test, muricae may be closely packed 
in the later stage to produce a murical sheath; 
primary aperture interiomarginal, umbilical, 
no true supplementary or accessory open
ings present, although small sutural openings 
occur rarely on the spiral side, no bullae 
present U. Paleocene (Thanetian) to U. Eocene 
(Priabonian): cosmopolitan.

TESTACARINATA Jenkins, 1971
Plate 523. figs. 1-5

Tvpe species: Gioborotalia inconspicua Howe, 
1939 (*1568), p. 85; OD.
(ilobom ittlia  (Testacurmala) Jenkins. 1971 1*1606), p. III). 
Testacarinata Banner, 1982(*1231, p. 164.(94.203(nom. 

transl.l.
Test small, enrolled in a low trochospire, 

planoconvex to inequally biconvex, cham
bers flattened on the spiral side in the early 
stage, strongly convex and angular on the 
umbilical side, six to seven chambers in the 
final whorl, final chamber globular, sutures 
radial, depressed, umbilicus open and deep, 
broad and somewhat truncate periphery with 
angular but noncarinate peripheral shoulder, 
peripheral outline angularly lobate: wall cal
careous. perforate, surface with numerous 
strongly developed pustules, commonly larger 
and spinulelike at the peripheral angle and 
umbilical shoulder, adjacent spinules occa
sionally may fuse to result in the false appear

ance of a keel on the peripherally produced 
chambers; aperture a small, high interiomar
ginal arch, extending from the umbilicus about 
half the distance to the periphery, those of 
earlier chambers may be visible in the open 
umbilicus. M. Eocene (Lutetian) to U. Eocene 
(L. Bartonianl; USA: Louisiana; New Zealand: 
Northwest Europe.

TRUNCOROTALOIDES Bronnimann 
and Bermudez. 1953 

Plate 523, figs. 6-8
Type species: Tnmcoroialoides rohri Bron- 
nimann and Bermudez, 1953; OD.
Truncorotuloides Bronnimann and Bermudez. 1953(*.t90|, 

p. 817.
Test trochospiral. early chambers globular, 

later becoming conical with angular margins, 
spiral side flat to slightly convex, sutures 
straight, radial, depressed, umbilical side 
strongly convex, umbilicus deep and open, 
periphery broadly rounded to subacute, periph
eral outline lobulate: wall calcareous, finely 
perforate, surface strongly pustulose. partic
ularly in the region of the umbilicus: aperture 
a high interiomarginal. extraumbilical arch 
with distinct lip, small secondary sutural open
ings on the spiral side. M. Eocene; Carib
bean; North America; Europe.

Family PULLEN1AT1NIDAE 
Cushman, 1927

Pullenialinidac Locblich and Tappan. 1984 (*1918), p. 41, 
nom. Iransl. ex subfamily Pulleniatininae. 

Pulleniatininae Cushman, 1927 (*7421, p. 89 I subfamily).
Test streptospirally enrolled, chambers sub- 

globular: wall perforate, surface smooth to 
pustulose but nonspinose, may have thickened 
surface cortex in adult stage; aperture 
interiomarginal. umbilical-extraumbilical. M. 
Miocene to Holocene.

GLOBIGER1NOPSIS Bolli. 1962
Plate 524. figs. 1-3

Tvpe species: Glohif>erinopsis aguasavensis 
Bolli. 1962: OD.
G loblgerinopsis Bolli, 1962 (*290), p. 281.

Test trochospiral in the early stage, later 
streptospirally coiled and turning toward the 
spiral side, retaining the ventral umbilicus, 
chambers globular to ovate, increasing rap



idly and steadily in size as added, sutures 
radial, straight to slightly curved, depressed, 
periphery broadly rounded, peripheral out
line slightly lobulate: wall calcareous, finely 
perforate, surface finely pitted: aperture an 
interiomaiginal. umbilical-extraumbilical arch, 
becoming spiroumbilicul in the later stage 
and continuing into the spiral suture of the 
spiral side. M. Miocene: Venezuela; Dominican 
Republic.

PULLENIATINA Cushman. 1927 
Plate 524. figs. 4-12

Type species: Pullenia obliquiloculala Parker 
and Jones. 1865 (*2351), p. 368; OD.
Pulleniatina  Cushman. 1427 |*742|, p. 40.

Test globular, early stage trochospirally 
enrolled, streptospiral in the adult, whorls 
progressively covering the umbilical side, cham
bers in the early stage spherical, later more 
embracing, about four to four and a half cham
bers in the final whorl, sutures distinct and 
depressed in the juvenile, flush and obscure 
in the adult, periphery broadly rounded: wall 
calcareous, perforate, juvenile stage with large 
pores in distinct pore pits and appearing 
cancellale, surface later completely covered 
by a thick smooth cortex that obscures the 
perforations and sutures, closely spaced pus
tules may occur both above and below the 
apertural opening: aperture a broad and low 
interiomaiginal arch.extraumbilical. U. Mio
cene to Holocene: cosmopolitan.

Family CANDEINIDAE Cushman, 1927 
Candeinidae F L. Parker. 1467 1*2341), p. 144, nom.

iransl. ex subfamily Candeininae.
Globigerinitidae Loeblich and Tappan. 14841*1918), p. 41.

nom. transl. ex subfamily Globigerinitinae.
Test trochospiral, wall microperforate, sur

face may be pustulose but is nonspinose. M. 
Eocene to Holocene.

Subfamily TENUITELLINAE Banner, 1982 
Tenuitellinae Banner, 1982 1*123), p. 202.

Test with inflated chambers in a low trocho
spiral coil: wall surface pustulose but not 
spinose, microperforate: aperture interio- 
marginal, bordered by small lip. M. Eocene 
to Holocene.

TENUITELLA Fleisher, 1974
Plate .S24, figs. 13-17

Tvpe species: Globorotalia gemma Jenkins. 
19661*1605), p. 1115; OD.
Tenuitella  Fleisher. 1474 (*1135), p. 1033.
U loborotalia  f Tenuitellal Srimvasan and Kennett, 1981 

(*3052), p. 411 (nom. tTansl.l.
Test small, low trochospiral. spiral side flat 

to slightly convex, chambers globular, increas
ing rapidly in size as added, four to six in the 
final whorl, umbilicus narrow, sutures radial, 
depressed, periphery rounded, noncarinate. 
peripheral outline lobulate; wall calcareous, 
extremely finely perforate, surface smooth or 
may have fine pustules; aperture a low interio- 
marginal arch, umbilical-extraumbilical, bor
dered by a narrow lip. M. Eocene (Lutetian) 
to Holocene; cosmopolitan.

Subfamily GLOBIGERINITINAE 
Bermudez. 1961

Globigerinitinue Bermudez. 1961 (*2061, p. 1.261. 
Tinophodellini Ford hum, 1986l*1149AI,p. 53,56 (tribe: 

name not available. ICZN Art. 13 (a)(it, no description!.
Test in the early stage as in the Tenuitellinae, 

later with final chamber ampullate. enlarged, 
and extending over the umbilical region or 
may have a separate bulla over the aperture; 
primary aperture interiomarginal and extra- 
umbilical-umbilical in the early stage, supple
mentary apertures at the margin of the umbilical 
extension of the final chamber replacing the 
primary aperture of earlier chambers. Miocene 
to Holocene.

ANTARCTICELLA Loeblich 
and Tappan,n.gen.

Plate 525, figs. 1-4
Type species: Candeina antarctica Leek ie and 
Webb. 1985 (*1810), p. 66: OD.

Test small, subglobular. rapidly enlarging 
rounded chambers in low trochospiral coil of 
one and a half to two and a half whorls, three 
and a half to five chambers in the final whorl, 
spiral side with approximately level spire and 
very slightly depressed radial sutures, umbili
cal side with slightly depressed sutures around 
the closed umbilicus, final chamber ampullate. 
from the spiral side appearing somewhat 
smaller than the penultimate one but extending



over the umbilicus on the opposite side as in 
Globigerinita. numerous small accessory aper
tures between bridgelike projections occur 
along the margin, periphery broadly rounded, 
peripheral outline lobulate; wall calcareous, 
very thin, finely perforate, smooth except for 
prominently developed pustules in the region 
adjacent to the sutures and umbilicus of the 
umbilical side; aperture of the early stage 
interiomarginal and umbilical, replaced by 
the row of small openings along the margin of 
the ampullate final chamber where this cov
ers the earlier umbilicus. U. Oligocene to M. 
Miocene; Antarctic: Ross Sea.

Remarks: Originally placed in Candeina. 
the present type species differs in lacking true 
sutural openings but has small openings along 
the margin of the ampullate final chamber as 
in Globigerinita. It differs from Globigerinita 
in having numerous small openings between 
distinctly projecting digitate extensions of the 
margin of the ampullate chamber and in the 
distinctly pustulose wall surface adjacent to 
the sutures and umbilicus.

GLOBIGERINITA Bronnimann, 1951
Plate 525. fins. 5-9

Type species: Globigerinita naparimaensis 
Bronnimann, 1951; OD.
Cilobigerinita Bronnimann, 1951 (*370), p. 18.

Test subglobular. rapidly enlarging globu
lar to ovate chambers in a low trochospiral 
coil, about four in the final whorl, final cham
ber becoming ampullate but remaining in the 
normal trochospiral coil as viewed from the 
spiral side, although extended over the umbil
ical region on the umbilical side, sutures radial, 
depressed, periphery rounded, peripheral out
line lobulate; wall calcareous, miemperforate, 
without pore pits, surface smooth; primary 
aperture in the early stage a low interiomar
ginal, extraumbilical-umbilical arch, in the 
adult covered by the strongly overlapping and 
inflated, ampullate final chamber, a few low 
small interiomarginal and infralaminal acces
sory openings on the margin of the ampullate 
chamber at the overlap of earlier sutures. L. 
to M. Miocene; Trinidad.

Remarks: Loeblich and Tappan (1957. *1894,

p. 1 12 ) noted that the original description of 
the type species of Globigerinita included 
both ampullate specimens (like the holotypel 
and others with simple chambers and distinct 
umbilical bulla; that genus was emended to 
indude only those with an ampullate final cham
ber. The original paratypes of G. naparimaensis 
having a distinct bulla were transferred to 
Tinophodella ambitacrena. Both genera were 
recognized on this basis by Loeblich and 
Tappan (1964. *1910, p. C676, C678). Although 
the ampullate nature of the holotype was 
confirmed by Blow (1979. *259, p. 470), con
fusion as to the nature of this genus has con
tinued. It differs from the similarly ampullate 
Turhomtalita in the smooth rather than spi- 
nose wall.

TINOPHODELLA Loeblich 
and Tappan, 1957 
Plate 525, figs. 10-15

Type species: Tinophodella ambitacrena Loe
blich and Tappan. 1957; OD.
7mo/>/wc/?//a Loeblich and Tappan. 19571*1894). p. 113.

Test small to medium in size, globular to 
ovate, with low trochospiral coil of few. nearly 
spherical chambers, about four per whorl, 
sutures distinct, depressed, in the adult an 
irregular to digitate bulla covers the umbili
cus and extends along the sutures, bulla formed 
as a separate structure and not a modified or 
ampullate chamber and not in the normal 
pattern of chamber growth, periphery rounder!. 
peripheral outline lobulate: wall calcareous, 
minutely perforate, surface with numerous 
pustules, those of the bulla of somewhat smaller 
size; aperture interiomarginal, umbilical in 
position in the early stage, adult chamber 
with primary aperture covered by the umbilical- 
sutural bulla that has interiomarginal infra
laminal accessory apertures at the margin, 
the small openings may be terminal on pro
jections along the sutures or may completely 
border the bulla. L. Miocene to Holocene: 
cosmopolitan.

Remarks: Specimens that had been referred 
to Globigerina glutinata Egger by Rhumbler 
(1911. *2620, p. 148) and others were assigned 
to T. ambitacrena by Loeblich and Tappan,
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1957 (*1894). Globigerina glutinata Egger 
(1893. *1048, p. 371) was described from the 
vicinity of New Guinea and Australia and the 
west coast of Africa as having three cham
bers in the final whorl and a much larger final 
chamber, although with no indication of a 
bulla. Tinophodella ambit acrena was described 
from off Brazil in the south Atlantic, has a 
large and distinct umbilical-sutural bulla, and 
is probably not conspecific. The repository 
of Egger's types is unknown.

Subfamily CANDEININAE Cushman. 1927
Candeininue Cushman. 1927 1*742), p. 90.
Candeininl Fordham. 1986 |*1149A|, p. 5.1 Itribe: nom. 

transl.l.
Test in relatively high trochospiral, early 

stage with umbilical aperture, later chambers 
more closely coiled and umbilicus closed; 
aperture consists of a series of rounded open
ings along the sutures, each with a small 
bordering lip. Miocene to Holocene.

CANDEINA d'Orbigny. 1839
Plate 526. figs. 1-5

Type species: Candeina nitida d'Orbigny, 1839; 
OD(M).
C andeina  d’Orbigny, 1839 (*2304), p. 107.

Test globose, three to five inflated cham
bers per whorl in a high trochospiral coil, 
sutures radial, depressed; wall calcareous, 
hyaline, radial, microperforate, the extremely 
fine pores irregularly distributed, surface 
smooth but at high magnification may appear 
finely pustulose or pebbly: primary aperture 
in the early stage a low interiomarginal umbil
ical slit, later chambers with tiny rounded 
secondary sutural openings bordered by raised 
narrow rims at each side of the primary 
aperture and completely replacing the pri
mary aperture in the adult, sutural openings 
surround the chambers of the last few whorls 
on both spiral and umbilical sides of the test. 
Miocene to Holocene; cosmopolitan.

Remarks] Eocene and Oligocene species 
that have been described as Candeina are not 
congeneric, as they do not have the smooth 
and microperforate wall of the present genus 
and family.

Family CATAPSYDRACIDAE Bolli, 
Loeblich, and Thppan, 1957 

Catapsydracidae Tappan and Lipps, 1966(*3I26|, p. 637.
nom. iransl. cx subfamily Catapsydiacinae. 

Catapsydracinae Bolli. Loeblich.and Tappan, 1957 (*292), 
p. 36 Isubfamily).

Globorotaloidinac Banner and Blow. 1959 (*124), p. 7 
I subfamily I.

Globoquadrinidae Blow. 19791*259), p. 1294. 
Globoquadrinini Fordham. 1986 IMI49A), p. 53 Itribe, 

nom. transl.l.
Globorotaloidini Fordham. 1986 (M149A), p. 53 (tribe, 

nom. iransl.).
Test trochospiral, wall surface pitted to 

cancellate but nonspinose. Paleocene to 
Holocene.

CASSIGERINELLOITA Stolk, 1965 
Plate 529, figs. 13-17

Type species: Cassigerinelloita amekiensis 
Stolk, 1965; OD.
C assigerinelloita  Stolk. 1965 (*3070), p. 264.

Test tiny, trochospiral or possibly slightly 
sireptospiral, with few rapidly enlarging glob
ular chambers, those of the final whorl obscur
ing chambers of the original whorl, sutures 
constricted; wall calcareous, finely perforate, 
optically radial, surface smooth to rugose: 
aperture an interiomarginal arch against the 
preceding chamber, bordered by a narrow 
lip; may have bulla over the umbilical region 
that may or may not have an infralaminal 
accessory aperture. Uppermost L. Eocene? 
to M. Eocene; Nigeria.

Remarks: Cassigerinelloita was described 
as belonging to the Cassigerinellinae, but the 
chamber arrangement does not appear to be 
biserial. Blow (1979. *259, p. 759) suggested 
that it represented “an abortive variant of a 
'IGlobigerinita sp.,” but it does not show the 
ampullate final chamber of that genus. The 
original illustrations suggest a microcancellate 
wall, hence it is tentatively placed with the 
Catapsydracidae. many of which also are char
acterized by the presence of bullae.

CATAPSYDRAX Bolli. Loeblich. 
and Tappan, 1957 

Plate 526, Tigs. 6-12
Type species: Globigerina dissimilis Cushman 
and Bermudez. 1937 (*806), p. 25; OD.



Calapsydrax Bolli, Loeblich, and Tappan. 1437 1*292), 
p. 36.
Test globular to ovoid, a low trochospiral 

coil of rapidly enlarging globular chambers, 
commonly four in the final whorl, sutures 
radial, depressed, umbilicus open, periphery 
rounded, peripheral outline lobulate; wall 
calcareous, coarsely perforate, surface dis
tinctly pitted, with prominent pore pits and 
pore ridges; primary aperture an interiomar- 
ginal, umbilical arch, in the adult may be cov
ered by a single small to moderate sized bulla, 
one to four infralaminal interiomarginal acces
sory openings commonly located just above 
the contact of the bulla and the sutures of the 
preceding whorl. M. Eocene to M. Miocene; 
cosmopolitan.

DENTOGLOBIGERINA Blow. 1979 
Plate 527, figs. 8-1 I

Type species: Globigerina galavisi Bermudez. 
1961 (*206), p. 1.183; OD.
Dentoglobigerina Blow. 1979 1*259), p. 1298.

Test trochospiral, resembling Catapsydrax 
in chamber form and arrangement; wall cal
careous, coarsely perforate, with prominent 
pore pits and pore ridges; aperture interio- 
marginal, umbilical in position, or may be 
slightly asymmetrically positioned, with imper
forate projecting triangular tooth, those of 
some earlier chambers also remaining visible 
in the open umbilicus. L. Eocene (Ypresian) 
to L. Pliocene; cosmopolitan.

EOCLAVATORELLA
Cremades Campos, 1980 

Plate 527, figs. 1-3
Type species: Eoclavatorella benidormensis 
Cremades Campos. 1980; OD.
Eoclavatorella Cremades Campos, 19801*688), p. 209.

Test in a low trochospiral coil, early cham
bers subspherical, rapidly enlarging as added, 
about four in the final whorl, later ones ovate 
and slightly radially elongate, sutures strongly 
constricted, umbilicus small, periphery round
ed, peripheral outline deeply lobulate; wall 
calcareous, perforate, surface cancellate; aper
ture interiomarginal. umbilical-extraumbilical. 
much enlarged in the equatorial plane and

extending up the apertural face in a high 
arch, bordered by a protruding lip. L. Eocene: 
Spain: Alicante Province.

GLOBICUNICULUS Saito 
and Thompson, 1976 

Plate 528. figs. 1-4
Type species: Globigerinoides mitra Todd, 
1957 (*3203), p. 302; OD.
Glohicuniculus Saito and Thompson, in Saito el al.. 

19761*2701), p.287.
Test with globular early chambers and later 

ovate to radially elongate chambers in a high 
trochospiral coil of about four chambers per 
whorl, sutures distinct, depressed, periphery 
rounded, peripheral outline strongly lobulate; 
wall calcareous, coarsely perforate, with pore 
pits and pore ridges, secondary calcile layers 
resulting in a pustulose surface on the early 
whorls, no true spines or spine bases present; 
primary aperture interiomarginal and umbil
ical, those of previous chambers remaining 
open, with smaller secondary sutural open
ings on the spiral side. L. Miocene (U. Burdig- 
alian) to M. Miocene (Langhian): tropical.

GLOBIGERINOPSOIDES Cita 
and Mazzola. 1970 

Plate 528, figs. 5-12
Type species: Globigerinopsoides algeriana 
Cita and Mazzola, 1970; OD.
Globigerinopsoides Cita and Mazzola. 19701*610), p. 470,

Test globular, trochospiral, spiral side con
vex, chambers enlarging rapidly, few per whorl, 
sutures curved to radial, depressed, umbili
cus small, periphery rounded; wall calcareous, 
perforate, with prominent funnel-shaped pore 
pits and pore ridges producing a cancellate 
surface; primary aperture interiomarginal, 
bordered by a beaded rim, umbilical-extra
umbilical in the early stage, later more exten
sive and spiroumbilical, accompanied by sec
ondary sutural apertures on the spiral side. 
M. to U. Miocene; Algeria.

GLOBOQUADRINA Finlay. 1947
Plate 527. figs. 4-7

Type species: Globorotalia dehiscens Chap
man, Parr, and Collins, 1934 (*543), p. 569; OD.
Glohoquadrina Finlay, 1947 (*1130), p. 290.



Test globular to subquadrate, trochospiral, 
umbilicate. chambers enlarging rapidly in the 
early whorls, about four to five in the final 
whorl, sutures radial and depressed, periph
ery rounded to truncate; wall calcareous, 
perforate, surface coarsely pitted or cancel- 
late with polygonal ridges, nonspinose: aperture 
interiomarginal, umbilical, with bordering rim 
that may become a prominent toothlike flap, 
those of preceding chambers may be visible 
within the open umbilicus. M. Eocene to U. 
Miocene; cosmopolitan.

GLOBOROTALOIDES Bolli, 1957
Plate 529, figs. 1-6

Type species: Globorotaloides variabilis Bolli, 
1957; OD.
C lnhom tatoiiJe.1 Bolli, 1957 (*284). p. 117.

Test subglobular to somewhat compressed 
in a low trochospiral coil, about five to six 
ovate tospherical chambers in the last whorl, 
final chamber may be inflated and offset to 
partly or completely cover the umbilicus; wall 
calcareous, surface distinctly cancellate, with 
pore pits and ridges; primary aperture an 
interiomarginal, umbilical-extraumbilical arch 
that becomes nearly umbilical in the final 
stage. M. Eocene (U. Lutetian) to U. M iocene; 
tropica] and subtropical, cosmopolitan.

GUEMBELITRIOIDES El-Naggar, 1971
Plate 529. figs. 7-12

Type species: "Globigerinoides" higginsi Bolli, 
1957 (*285), p. 164; OD.
G uem helitrioide.i El-Naggar, 1971 (*1103), p. 431.

Test with spherical to ovate chambers in a 
high trochospiral coil, about four chambers 
in the final whorl, sutures radial, deeply 
depressed, umbilicus wide and deep, periph
ery rounded, peripheral outline distinctly 
lobate; wall calcareous, coarsely perforate, 
surface cancellate, with pore pits and ridges, 
intersections of the ridges crowned by knoblike 
pustules or mounds: primary aperture a high 
interiomarginal. umbilical arch, one or more 
secondary supplementary apertures may occur 
on the spiral side of the final whorl. Upper L. 
Eocene (U. Ypresian) to M. Eocene (L. Lute
tian); N. and S. Atlantic; Trinidad.

PROTENTELLA Lipps. 1964
Plate 530, figs. 1-6

Type species: Protentella prolixa Lipps, 1964; 
OD.
P rotentella  Lipps. 1964 (*1871), p. 122.

Test small, flattened, biumbilicate. globu
lar chambers increasing rapidly in size as added, 
early stage in low trochospiral. later plani- 
spiral, five to six radially elongate chambers 
in the final whorl, sutures radial, depressed, 
periphery rounded, peripheral outline deeply 
lobulate; wall calcareous, perforate, surface 
cancellate in appearance with deep circular 
to polygonal pore pits and steep pore ridges: 
aperture a high interiomaiginal equatorial arch 
bordered by a thickened lip. L. Miocene 
(Burdigalian) to M. Miocene (M. to U. Ser- 
ravalianl; USA: California; English Channel.

SUBBOTINA Brotzen and Pozaryska, 1961 
Plate 530, figs. 13-15

Type species: Globigerina triloculinoides 
Plummer. 1927 (*2421), p. 134; OD.
Subbo tina  Brotzen and Pozaryska, 1961 (*433), p. 160. 
Eoglobigerina  (S u b b o tin a ) Blow, 1979 (*259), p. 1247 

(nom. transl.l.
Test inflated, trochospiral. with three to 

four rapidly enlarging globular chambers per 
whorl, sutures depressed, periphery rounded, 
peripheral outline lobulate; wall calcareous, 
perforate, pitted to cancellate, with funnel- 
like pore pits separated by polygonal ridges, 
slightly protruding pustules occur at the angles 
of the polygonal ridges: aperture an asym
metrical umbilical-extraumbilical arch, ex
tending across the umbilicus both posteriorly 
for a short distance, and anteriorly nearly to 
the equatorial plane, bordered by a porticus. 
L. Paleocene (Danian) to L. Oligocene (Latorf- 
fian); cosmopolitan.

VELAPERTINA Popescu, 1969 
Plate 530, figs. 7-12

Type species: Velapertina iorgulescui Popescu, 
1969: OD.
Velapertina  Popescu, 1969 (*2454), p. 105.

Test small, up to about 0.4 mm in diameter, 
subglobular, with few rapidly enlarging glob
ular chambers in a trochospiral coil of two



and a half to three whorls, about four cham
bers in the final whorl, sutures depressed, 
periphery broadly rounded, peripheral out
line lobulate; wall calcareous, perforate, radial 
in structure, surface pitted; primary aperture 
interiomarginal and umbilical in position.sec
ondary sutural apertures present on the spiral 
side, primary aperture in the adult covered by 
an umbilical bulla that may continue along 
the sutures and also cover the secondary 
openings, infralaminal accessory openings on 
the bulla margin. Miocene (U. Tortonian); 
Romania; Czechoslovakia.

Remarks: Velapertina was considered by 
Banner (1982, *123, p. 201) to be a junior 
synonym of Globigerinoita Bronnimann, but 
the two genera are here recognized as distinct 
on the basis of their described wall character. 
Globigerinoita has a spiny surface (such as 
characterizes the Globigerinidae), and Vela
pertina was described as having a pilled sur
face (like that of the Catapsydracidael. Nei
ther has yet been illustrated by electron 
microscopy.

Superfamily HANTKENINACEA 
Cushman. 1927

Hamkeninacea Haynes. 1981 1*1437), p. 343. nom. iransl.
ex family Hantkeninidae.
Test planispiral or enrolled biserial; cham

bers globular to elongate; primary aperture 
equatorial in position, single or multiple; may 
also have relict or areal secondary apertures. 
Paleocene to Miocene.

Family GLOBANOMALINIDAE Loeblich 
and Tappan, 1984

Globanomalinidae Loeblich and Tappan, 1984 (*1918),
p. 39.
Test planispirally enrolled or may be slightly 

asymmetrical, biumbilicate, nearly involute; 
chambers inflated, subglobular to radially elon
gate and terminally clavate; wall hyaline, 
perforate, optically radiate, surface smooth, 
nonspinose; primary aperture symmetrical and 
equatorial, with bordering lip. Paleocene to 
Ollgocene.

Remarks: Ancestral to the Hantkeninidae 
but without tubulospines and having a simple, 
low aperture.

CLAV1GERINELLA Bolli. Loeblich, 
and T appan.1957 
Plate 531, figs. 5 and b

Type species: Clavigerinella akersi Bolli et 
al., 1957: OD.
C lavigerinella Bolli. Loeblich, and Tappan. 1957 (*292), 

p. 30.
Test planispirally enrolled or may be slightly 

asymmetrical but not trochospiral. involute, 
biumbilicate. early chambers globular and 
inflated, later chambers radially elongate and 
terminally bulbous or clavate. peripheral out
line strongly lobulate to digitate; aperture a 
high narrow equatorial arch extending up the 
apertural face, bordered laterally by wide 
flanges that narrow upward to form a narrow 
lip at the upper margin. M. Eocene; Trinidad.

GLOBANOMALINA Haque. 1956
Plate 531. figs. 1-4. 7 and H

Type species: Globanomalina ovalis Haque, 
1956; OD.
G lohaiw m alinu  Haque. 195b 1*1418), p. 147 (also as 

Globanomalina, p. 147).
Pseudohaslifterina  Banner and Blow. 19591*124), p. 19: 

type species: N oninn  m icrus Cole. 1927 (*6191, p. 22; 
OD.
Test small, early chambers in a very low 

trochospiral coil, planispiral to slightly asym
metrical in the adult, biumbilicate, commonly 
with some earlier chambers visible in the 
umbilical region, early chambers enlarging 
gradually and moderately inflated, later ones 
enlarging more rapidly and tending to become 
evolutely coiled, sutures radial, straight to 
slightly curved, depressed, periphery narrowly 
to broadly rounded, peripheral outline lobu
late; wall calcareous, hyaline, finely perforate, 
surface smooth to very finely pustulate; 
aperture interiomaiginal, equatorial or slightly 
to one side of the median plane, may extend 
to the umbilical area on one or both sides, 
bordered by a narrow lip. occasional speci
mens with double aperture consisting of a 
low opening at each side of the peripheral 
margin. U. Paleocene to L. Oligocene (Ton- 
grian); cosmopolitan.

Remarks: Both the type species of Globa
nomalina and Pseudohastigerina (synonymized 
by Loeblich and Tappan, 1964. *1910, p. C665).



as well as other included species, commonly 
show evidence of their trochospiral ancestry 
in asymmetrical early whorls and aperture, 
although coiling is dominantly planispiral and 
the aperture equatorial. Illustrated topotype 
specimens of Globanomalina ovalis, received 
from A. H. M. Haque, as well as illustrated 
topotypes of Nonion micms show no appreci
able differences and are regarded as congeneric.

HASTIGERINELLA Cushman. 1927
Plate 531. tips. 9-12

Tvpe species: Hastigerinella eocanica Nut tall, 
1928 (*2275), p. 376; SD(SMl.
Hastigerinella Cushman, 1927 (*742), p. 87.

Test planispirally coiled, involute, bium- 
bilicate. early chambers spherical, later ones 
radially elongate and ovate to subcylindrical. 
sutures radial,depressed, appearing thickened 
and imperforate in the umbilical region in the 
later part of the test, as successive chambers 
fail to completely overlap the lateral apertural 
flaps of the preceding chamber, periphery 
lobulate; wall calcareous, finely perforate, 
pores rounded, surface smooth, without spines 
or spine bases; aperture interiomarginal, 
equatorial, a subtriangular opening extending 
up the apertural face, with wide bordering lip 
at each side. L. Eocene (uppermost Ypresian) 
to M. Eocene (Lutetian): Mexico: Trinidad: 
Adantic; USSR: Caucasus.

Remarks: The status of Hastigerinella 
Cushman, 1927 was discussed by Charmatz 
(1963, *544, p. 228) and Saito et al. (1976, 
*2701, p. 290). Although Cushman originally 
designated the type species as ”Hastigerina 
digitala Rhumbler,” Rhumblerdid not describe 
such a species but had transferred Globiger- 
ina digitata Brady to Hastigerina. As no true 
species was included originally, the type spe
cies became Hastigerinella eocanica Nuttall, 
1928, by subsequent monotypy. "Hastigerinella 
digitata " as described by Cushman is now Hasti- 
gerinopsis digitiformans Saito and Thompson.

Family HANTKENINIDAE Cushman. 1927 
Hantkeninidae Cushman, 1927 (*742), p. 64. 
Hantkcnininac Chapman and Parr. 1936 1*542). p. 145 

(subfamily).

Test planispirally enrolled, chambers 
rounded to weakly radially elongate, those of 
the final whorl with a distinct tubulospine 
arising from the peripheral margin: aperture 
a high interiomarginal and equatorial open
ing or may become cribrate. M. to U. Eocene.

ARAGONELLA Thalmann. 1942
Plate 532. figs. 1-6

Type species: Hantkenina mexicana Cushman 
var. aragonensis Nuttall. 1930 (*2276), p. 284; 
OD.
Hantkenina!Amgonella) Thalmann. 19421*3164), p. 8) I. 

813.
Hantkenina lApphnellai Thalmann. 1942 (*3164), p. 812. 

814; lype species: Hantkenina dumblei Weinzicrl and 
Applin, 1929 (*3358), p 402: OD.

Aragnnella Bolli el a).. 1957 (*292), p. 26(nom. Ininsl.l. 
Applinella Bolli e( al.. 1957 (*292), p. 26 Inom. transl.l.

Test flattened, stellate in outline, planispiral, 
biumbilicate, early chambers globular, rap
idly becoming radially elongate and ovate, 
those of the final whorl with thick elongate 
tubulospines that may have multifurcate termi
nations, tubulospines arise from the chamber 
midpoint on the periphery, but increased cham
ber overlap may result in the tubulospines 
appearing near the anterior margin of the 
chamber; wall calcareous, coarsely and regu
larly perforate but perforations absent at the 
base of the smooth and nonperforate tubulo
spines: aperture a high and narrow equatorial 
arch bordered by a simple lip. M. Eocene 
(Lutetian); cosmopolitan.

CRIBROHANTKENINA Thalmann, 1942
Plate 532. figs. 7-9

Type species: Hantkenina (Cribrohantkenina) 
bermudezi Thalmann, 1942 = Hantkenina 
inflata Howe. 1928 (*1565), p. 14; OD.
Hantkenina (Cribrohantkenina I Thalmann. 19421*3164), 

p. 812.815.
Cribrohantkenina Cushman. 1946 (*799), p. 38 inom 

transl.).
Test planispirally enrolled, close coiled, 

biumbilicate, chambers inflated and subglob- 
ular with prominent peripheral hollow tubulo
spine arising from the forward margin of the 
chambers, tubulospine may be overlapped by 
the succeeding chamber, sutures radial, distinct,



depressed; wall calcareous, finely perforate 
except for the imperforate apertural face and 
tubulospines, surface smooth; aperture interio- 
marginal and equatorial in the early stage 
with bordering flangelike lips, later accompa
nied by multiple areal secondary openings, 
each with a protruding narrow lip border
ing the rounded to irregular opening, well- 
developed specimens may have a protruding 
pore plate covering the apertural face, with 
imperforate wall between the apertural open
ings. multiple openings may be filled by sec
ondary shell deposition in gerontic individuals. 
U. Eocene; cosmopolitan.

HANTKENINA Cushman, 1924 
Plate 533. figs. 1-4

Type species: Hantkenina alabamensis Cush
man. 1924; OD.
H antken ina  Cushman. 1924 (*726), p. I (also err. cit. as 

H antkenia. p. I: non H antken ia  Fischer, 1885. nec 
Prever. 19021.

H antken ina  (S p o m h a n tk en in a l Bermudez, 1937 |*195|, 
p. 151: type species: H antken ina  brevispina C ushm an. 
1924 (*726), p. 2; OD.

H antken ina  (H a n tken in ella l Thalmann, 1942 (*3164), 
p. 817 (name not available. ICZN Art. 13 (anil, no 
description).

H antken ina  tH an tken inella l Bronnimann. 1950 (*366), 
p. 399; type species: H antkenina alabam ensis var. prim - 
itiva Cushman and Jarvis, 1929 (*8271, p. lb: OD. 

S porohan tken ina  Bolli el al.. 1957 (*292), p. 26 Inom. 
transl.l.

H antkeninella  Bolli et al.. 19571*292), p. 26mom transl.l.
Test planispirally enrolled, involute, bicon

vex, and biumbilicate, chambers globular, most 
chambers of the final whorl with a single long 
hollow tubulospine arising slightly anterior 
to the chamber midpoint on the periphery 
and in the plane of coiling, tubulospines with 
tiny distal opening, sutures depressed, radial; 
wall calcareous, hyaline, finely perforate except 
for the apertural flanges and tubulospines, 
surface of tubulospines with many slight, 
longitudinal, and faintly spiralling grooves; 
primary aperture interiomarginal, equatorial, 
extending up the apertural face, bordered 
laterally by two broad and imperforate apertural 
flanges that expand near the base and con
strict the vertical part of the opening, leaving 
a slitlike horizontal component beneath, the

flanges joining in a narrow bordering lip al 
the top of the apertural opening. Upper M. 
Eocene (Lutetian) to U. Eocene (Bartonian); 
cosmopolitan.

Family CASSIGERINELLIDAE Bolli.
Loeblich, and Tappan, 1957 

Cassigerinellidae Loeblich and Tappan. 1982 (*1917), 
p. 34, nom. iransl. ex subfamily Cassigerinellinae. 

Cassigerinellinae Bolli, Loeblich.and Tappan. 19571*292), 
p. 30 (subfamily I.
Test planispiral in early stage, later enrolled 

biserial; primary aperture interiomarginal. 
equatorial in planispiral stage, extraumbilical 
and alternating from side to side in later bise
rial stage. U. Eocene to L. Miocene.

CASSIGERINELLA Pokomy. 1955 
Plate 533, figs. 11-14

Type species: Cassigerinella boudecensis 
Pokomy. 1955 = Cassidulina chipolensis Cush
man and Ponton, 1932 (*844), p. 9b; OD. 
Cassigerinella Pokomy. 1955 1*2444), p. 136.

Test robust, chambers globular, early stage 
planispirally enrolled, then with biserially 
arranged chambers, the plane of biseriality 
same as that of the earlier planispiral coil, 
sutures radial, depressed, periphery broadly 
rounded, peripheral outline lobulate: wall 
calcareous, perforate, surface smooth, later 
stage may have secondary calcite crust resulting 
in a finely pustulose surface: aperture a low 
to high, asymmetrical, extraumbilical arch, 
alternately on opposite sides of the median 
plane and always facing the plane of biseriality, 
bordered by a rimlike protruding apertural 
flange that may be beaded, previous foramen 
identical to the final aperture, no toothplate 
present. U. Eocene to lower M. Miocene: 
cosmopolitan.

Remarks: Rogl (1985. *2637A, p. 319) and 
Li (1986. *1842A,p. 61) regard C. boudecensis 
as differing from C, chipolensis in having a 
papillose (with pore cones or pore mounds) 
rather than a smooth surface. However. Saito 
and Biscaye 11977. *2700, p. 321) found both 
smooth and pustulose specimens of C. chipo
lensis co-occurring, and regarded the latter 
as developing a secondary calcite crust simi
lar to that of other planktonic foraminifers.



RIVEROINELLA Bermudez 
and Seiglie. 1967 
Plate 533. figs. 5-10

Type species: Riveroinella martinezpicoi Ber
mudez and Seiglie. 1967; OD.
R ivem inella  Bermudez and Seiglie. 1%71*213). p. 177.

Test small, compressed lenticular, biumbil- 
icate. chambers inflated, ovoid, increasing 
rapidly in size as added, planispirally coiled 
in the early stage, later biserial with enrolled 
plane of biseriality as in Cassigerinella. about 
four to five chambers in the final whorl, sutures 
radial to curved, depressed, periphery subacute, 
peripheral outline lobulate; wall calcareous, 
of calcite by X-ray determination, finely 
perforate, surface smooth; aperture an elon
gate curved slit extending up the apertural 
face nearly to the periphery of the final 
chamber, bordered by a distinctly protruding 
flangelike rim with a serrate margin. L. Oligo- 
cenc to L. Miocene: Puerto Rico: W. Atlantic: 
E. Pacific.

Remarks: In a restudy of the type species 
by X-ray and SEM, Saito and Biscaye (1977, 
*2700, p. 322) demonstrated its morphology 
and correct relationship, although regarding 
the genus as a synonym of Cassigerinella. 
However, the compressed lenticular test and 
the very high and slitlike aperture are regarded 
as distinctive generic characters of planktonic 
taxa. hence Riveroinella is recognized herein.

Superfamily GLOBIGERINACEA 
Carpenter, Parker, and Jones. 1862 

Globigerinacea Loeblich and Tappan. I%l (*19021, p. 307.
nom. corn pro superfamily Globigerinidea. 

Globigerinidea Morozova, 1957 (*2188), p. 1110. nom.
trunsl. ex family Globigerinida.

Globigerinaceae Banner and Blow. 19591*124), p. 4. 
Globigerinoidea Tappan and Loeblich. 1982 1*31281, 

p. 541.
Test trochospiral but later chambers may 

be enveloping; wall perforate, with numerous 
small pores or fewer larger ones, surface may 
be covered with narrow elongate nonlamellar 
monocrystalline spines with calcite c-axis run
ning lengthwise of the spine; aperture interio- 
maiginal, umbilical, umbilical-extraumbilical, 
or equatorial, and relatively large secondary 
sutural apertures also may occur. Eocene to 
Holocene.

Family GLOBIGERINIDAE Carpenter. 
Parker, and Jones. 1862

Globigerinidae Schulze, 1877 1*2827), p. 29, nom. com.
pro family Globigerinida (nom. conserv., ICZN Op. 552). 

Orhulinida Schultze. 1H54 (*2824), p. 52.
Globigerinida Carpenter el at.. 1862 (*494). p. 171. 
Globigerinidee Schwager, 18761*2829), p. 479. 
Globigerinidea Schwogcr. 1877 (*2830|, p. 20. 
Globigerininae Biltschli. in Brnnn. 18801*421), p. 200. 
Orbulinetta Haeckel. 18941*1355), p. 164.
Orbulinidae Galloway. 1933 (*1205), p. 326. 
Turborotalitidae Hofker. 1976 (*1524), p. 47.

Test trochospiral in early stage, later may 
become planispiral, or final spherical cham
ber may completely enclose the early spire: 
wall strongly perforate, surface may be cov
ered with thin elongate nonlamellar and 
monocrystalline spines not directly connected 
to the wall but set into holes within it that 
may be readily dislodged; adult stage may 
develop a thick outer calcite crust or cortex 
over the test; aperture interiomarginal, um
bilical, extraumbilical. spiroumbilical, or equa
torial and may be accompanied by large sutural 
supplementary openings on the spiral side, or 
aperture may consist only of large areal pores. 
M. Eocene to Holocene.

Subfamily GLOBIGERININAE Carpenter, 
Parker, and Jones, 1862 

Globigerininae Cushman, 19271*742), p. 87, nom. com.
pro subfamily Globigerinae.

Globigerinae Carpenter, Parker, and Jones. 1862 (*494), 
p. 181 (nom. imperf.).

Globigerinina Jones, in Griffith and Henfrey, 1875 (*1300), 
p. 320,

Globigerinidae Schwager. 1877 1*2830), p. 20. 
Sphaeroidlnellinae Banner and Blow, 1959 (*124), p. 5. 
Globigerinini Ford ham. I986(*1I49A|, p. 53 (tribe; nom. 

transl.l.
As for the family, with test trochospiral 

throughout. U. Eocene to Holocene.

BEELLA Banner and Blow, 1960
Plate 5.34. figs. 1-4

Type species: Globigerina digitata Brady, 1879 
(*338), p. 286; OD.
Gfahamialiu iBeella) Banner and Blow, I960 |*125|, 

p. 2b.
Beella Loeblich and Tappan. 1964 1*19101, p. C669 

Inom. transl.l.
(Jlobigerina I Bee I la I Blow. 1969 1*258), p. 323 tnom. 

transl.l.
Schackainella I Beetle) El-Naggar, 1971 (*1103), p. 440 

(nom. transl.l.



Test trochospirally coiled, spiral side strongly 
convex, early chambers globular and increas
ing rapidly in size as added, those of the final 
whorl radially elongate and subconical. sutures 
radial, depressed, umbilicus open, periphery 
rounded, peripheral outline lobulate to stel
late; wall calcareous, perforate, pores may be 
grouped in clusters, surface between the pores 
covered by irregular ridges or costellae that 
may represent spine bases; aperture umbili
cal in position, a wide open arch. bordered by 
a recurved lip but without porticus or umbili
cal teeth. U. Miocene (Tortonian) to Holocene: 
tropical to temperate, cosmopolitan.

BOLLIELLA Banner and Blow. 1959
Plate 534, figs. 5-8

Type species: Hastigerina (Bolliella) adamsi 
Banner and Blow, 1959; OD.
Hastigerina) Bolliella! Bonner and Blow. 19591*1241, p. 12. 
Bolliella Loeblich and Tappun. 1964 1*19101, p. C665 

Inum. transl.l.
Globigerinella (Bolliella) Srinivasan and Kennett. 1975 

1*3051), p. 157 Inom. transl.).
Hanlkenina I Bolliella) El-Naggar. 1971 (*11031, p. 444 

Inom. trunsl.l.
Test large, chambers enrolled in a low to 

flat trochospire. final whorl tending to become 
planispiral. evolute, and uncoiling, early cham
bers globular, later ones ovoid and radially 
elongate, the five to six in the final whorl 
tending to become very elongate and distally 
tapering, sutures distinct, depressed, periph
eral outline stellate; wall calcareous, densely 
perforated by large circular pores separated 
by smooth interpore areas, surface with elon
gate spines on rounded and elevated spine 
bases, spines proximally round in section, 
and distally become triradiate in section; 
aperture interiomarginal, a symmetrical equa
torial arch with narrow recurved bordering 
lip. U. Pleistocene to Holocene; Indo-Pacific.

GLOBIGERINA d'Orbigny, 1826 
Plate 535. figs. 1-7

Type species: Glohigerina bulloides d’Orbigny, 
1826; SD Parker. Jones, and Brady, 1865 
(*2354), p. 36.
Glohigerina d'Orbigny. 1826 | *23031, p. 277. 
Rhynchospim Ehrenbeig, 18451*1065), p. 358: type spe

cies: Rhynchospira indica Ehrenberg. 1845: OD(Ml.

Pytodexta Ehrenberg. 1858 1*1072), p. 28; type species: 
Pylodexia letrutrias Ehrenberg, 1858: SD Cushman, 
1927 (*745), p. 489.
Test globose, trochospirally enrolled, cham

bers spherical to ovate but not radially elongate, 
enlarging rapidly as added, commonly only 
three to five in the final whorl, sutures distinct, 
depressed, umbilicus open, periphery rounded, 
peripheral outline lobulate; wall calcareous, 
perforate, with cylindrical pores, surface in 
life has numerous long slender spines of cir
cular cross section that are broken on dead or 
fossil shells, the short blunt spine remnants 
resulting in a hispid wall surface: primary 
aperture a high umbilical arch that may be 
bordered by an imperforate rim or narrow 
lip. no secondary apertures. U. Eocene to 
Holocene; cosmopolitan.

GLOBIGERINELLA Cushman. 1927
Plate 535. Tigs. 8-12

Type species: Glnbigerina aequilateralis Brady. 
1879 (*338), p. 285 (not = Glohigerina sipho- 
nifera d’Orbigny. 1839. *2304, p. 83): OD.
Globigerinella Cushman. 1927 1*742), p. 87.

Test with low trochospiral coil in the early 
stage, later nearly planispiral and evolute, 
globular to ovate chambers enlarging rapidly, 
about four to six in the final whorl, sutures 
radial, depressed, periphery rounded, periph
eral outline lobulate; wall calcareous, densely 
perforate, with numerous circular pores in 
slight depressions of the surface, interpore 
areas smooth and set with numerous fine elon
gate spines that are circular in section at the 
base, shorter spines remain circular in sec
tion but more elongate ones become triradi
ate distally, with smooth and unbarbed surface; 
aperture interiomarginal, a large open equa
torial arch that may be asymmetrical with 
respect to the plane of coiling, without a 
bordering lip. U. Oligocene to Holocene: trop
ical to subtemperate. cosmopolitan.

Remarks: Differs from Hastigerina in lacking 
distally pointing barbs on the numerous deli
cate spines and in the living individual lacking 
the frothy bubblelike capsule of cytoplasm 
characteristic of Hastigerina.

As noted by Saito et al. (1976. *2701, p. 
281), (he lectotype selected for Glohigerina 
siphonifera by Banner and Blow (1960, *125,



p. 22) is probably conspecific with G. aequi- 
laieralis, but differs from the specimen origi
nally illustrated by d’Orbigny. As there is some 
doubt as to the provenance of this specimen, 
hence as to its validity as a lectotype. Saito et 
al. maintained the original name for the pres
ent type species. We concur in this.

GLOBIGERINOIDES Cushman. 1927
Plate 536. figs. I -6

Type species: Globigerina rubra d'Orbigny, 
1839 (*2304), p. 82; OD.
Globlgerinoides Cushman. 1927 (*7421, p. 87. 
Globigerina (Globigerinoidesl Mouilade. 1964 (*2195), 

p. 60 (nom. transl.l
Test with globular to ovate rapidly enlarg

ing discrete chambers in a low to high trocho- 
spiral coil, few chambers per whorl, sutures 
radial, depressed, umbilicus open, periphery 
rounded, peripheral outline lobulate; wall 
calcareous, coarsely perforate and spinose, 
pores at the base of shallow pits, the smooth 
spines circular in section and set on slightly 
raised spine bases; primary aperture a large 
interiomarginal umbilical arch, one or more 
secondary sutural openings present on the 
spiral side at the intersection of the spiral and 
radial sutures. Uppermost Oligocene to Holo
cene; cosmopolitan.

GLOB1GERINOIDESELLA
El-Naggar, 1971 

Plate 536, figs. 7 and 8
Type species: Globigerina fistulosa Schubert, 
1910 (*2817), p. 323; OD.
Glohigerinoidesella El-Naggar. 19711*1103), p. 451.476.

Test large, trochospiral, early chambers 
spherical, few per whorl, increasing rapidly 
in size as added, one or more chambers of the 
final whorl compressed and radially extended, 
numerous fistulose extensions present at the 
peripheral margin, sutures radial, curved, 
depressed, umbilicus open, peripheral mar
gin lobulate to radiate; wall calcareous, densely 
perforate, surface with distinct polygonal pore 
pits; primary aperture interiomarginal and 
umbilical, with imperforate bordering rim. 
large arched supplementary apertures along 
the spiral suture on the spiral side. L. Mio
cene to Holocene; tropical to subtropical, 
cosmopolitan.

Remarks: This late evolutionary develop
ment differs from typical Globigerinoides in 
the compressed and radially elongate lobu
late to fistulose chambers of the final whorl.

GLOBIGERINOITA Bronnimann. 1932
Plate 5.37, figs. 1-6

Type species: Globigerinoila morugaensis 
Bronnimann, 1952; OD.
Globigerinoila Bronnimann. 1952 |*375|, p. 26. 
Globigerinanus Ouda. 19781*2314), p.358; type species:

Globigerinanus sudri Ouda. 1978: OD.
Test globose, trochospiral, spherical to ovate 

chambers enlarging rapidly, about three to 
four in the final whorl, sutures radial, depressed, 
umbilicus probably open in the early stage 
but covered by an umbilical bulla in the adult, 
periphery rounded, peripheral outline slightly 
lobulate; wall calcareous, perforate, surface 
hispid; primary aperture umbilical, one or 
more secondary sutural apertures present on 
the spiral side, in the final stage primary 
aperture and umbilicus are covered by an 
umbilical bulla that may have two to three 
infralaminal accessory openings at the margin, 
less commonly the supplementary spiral 
apertures also may be covered by bullae. L. 
Miocene (U. Burdigalian) to M. Miocene 
(Vindobonian): Egypt; Trinidad; Venezuela: 
USA: Virginia.

Remarks: Resembles Globigerinoides, but 
adult test has an umbilical bulla covering the 
primary aperture and rarely may have bullae 
over the supplementary apertures. The nature 
of the wall is uncertain; Globigerinoila was 
said to be spinose, and Globigerinanus was 
described originally as pitted, cancellate, or 
hispid. However, neither genus has been illus
trated by electron microscopy, and published 
drawings do not show sufficient detail to deter
mine whether this is a truly spinose wall, 
reflected by broken spine bases that give a 
hispid appearance, or if it was originally can
cellate or pitted, requiring transfer to the 
Catapsydracidae.

GLOBOTURBOROTALITA Hofker, 1976
Plate 537. figs. 7-15

Type species: Globigerina rubescens Hofker, 
1956 (*1511), p. 234; OD.
Globolurhomtalila Hofker. 1976 (*1524), p. 52 (also err.

cil. as Gloholurhorolalia. p. 52)



Globigerina I Zeaglobigerina) Kcnnett and Srinivasan, 
1983 (*1673), p. 42; type species: Globigerina woodi 
Jenkins. I960 (*16041, p. 352: OD.
Test trochospiral, globular chambers closely 

appressed and enlarging rapidly, few per whorl, 
sutures radial to curved, depressed, periph
ery rounded, peripheral outline lobulate: wall 
calcareous, perforate, pores with distinct pore 
pits resulting in a cancellate surface but also 
with true spines of circular cross section; 
aperture umbilical, a small to high arch 
bordered by a distinct rim, U. Oligocene to 
Holocene; cosmopolitan.

Remarks: Differs from Globigerina in hav
ing a cancellate wall in addition to the simple 
spines and differs from Globigerinoides, which 
has a similar wall, in lacking sutural supple
mentary apertures on the spiral side.

PROSPHAEROIDDNELLA Ujiie. 1976
Plate 538, figs. 1-4

Type species: Sphaeroidinella disjuncta Finlay, 
19401*1129), p. 467; OD.
Pmsphaemidinelh Ujiie. 19761 *32421, p. 9.

Test trochospiral. about three to five rap
idly enlarging globular chambers per whorl, 
sutures radial, deeply incised on the umbili
cal side and later also on the spiral side, periph
ery rounded, peripheral outline slightly lobate; 
wall calcareous, thick, coarsely perforate, sur
face cancellate in the early stage, secondary 
deposition in the pits of the honeycomb struc
ture later forming a calcite crust but surface 
remaining irregular and wall never as thick as 
the smooth surfaced cortex of Sphaeroidinella 
and Sphaeroidinellopsis: aperture interio- 
marginal. umbilical, a broad slit to low arch 
but without supplementary sutural openings. 
L. Miocene (Burdigalian) to M. Miocene 
(Tortonian); temperate to subtropical, western
N. and S. Pacific.

SPHAEROIDINELLA Cushman. 1927
Plate 539. figs. 1-5

Type species: Sphaeroidina dehiscens Parker 
and Jones, 1865 (*2351), p. 369; OD.
Sphaeroidinella Cushman. 1927 (*742), p. 90.

Test large, ovoid, with rapidly enlarging 
and strongly embracing globular chambers in 
a compact trochospiral coil, commonly three 
chambers in the final whorl, umbilicus deep, 
sutures depressed in the early stage, flush and

obscured by the surface cortex in the adult, 
periphery broadly rounded; wall calcareous, 
coarsely perforate in the juvenile stage as in 
Globigerinoides. in the adult covered by a 
thick, smooth and glossy secondarily deposited 
cortex that reduces the pore size at the surface, 
cortex extended at the chamber margins to 
form a projecting crenulated flange; primary 
aperture interiomarginal, umbilical in the 
juvenile, in the adult reduced to a slit in the 
thickened cortex, with a crenulate bordering 
lip that is continuous with Lhe intercameral 
cortex flanges, one or two sutural supplemen
tary apertures present on the spiral side. L. 
Pliocene to Holocene; tropical to subtropical, 
cosmopolitan.

SPHAEROIDINELLOPSIS Banner 
and Blow, 1959

Plate 539. figs. 14-16
Type species: Sphaeroidinella dehiscens (Par
ker and Jones) subsp. subdehiscens Blow, 1959 
(*256), p. 195; OD.
Sphaeroidinellopsis Banner and Blow. I959(*124|,p. 15.

Test with rapidly enlarging globular cham
bers in a low trochospiral coil, few per whorl, 
about three to four in the final whorl, periph
ery broadly rounded; wall calcareous, perfo
rate. early stage as in Globoturborotalita, adult 
with a heavy, smooth, and shiny cortex, as in 
Sphaeroidinella. that obscures some pores and 
reduces the pore diameter of others; aperture 
interiomarginal, umbilical, without supple
mentary sutural apertures. L. Miocene (Lang- 
hianl to L. Pliocene (Piacenzian): cosmopolitan.

Remarks: Kennett and Srinivasan (1983, 
*1673, p. 204) regarded Sphaeroidinellopsis 
subdehiscens as a junior synonym of Globig- 
erina seminulina Schwager. 1866, but the neo
type of Schwager's species (designated and 
figured by Banner and Blow. I960, *126, p. 
24, pi. 7, fig. 2) has more chambers in the final 
whorl, less rapid chamber size increase, and 
lacks the prominent cortex of S. subdehiscens. 
hence we regard the two species as distinct.

TURBOROTALITA Blow 
and Banner, 1962 
Plate 538. figs. 5-11

Type species: Truncatulina humilis Brady, 1884 
(*344), p. 665: OD.



Jurborotalita Blow and Banner, in Eames et al., 1%2 
1*1036), p. 122.
Test inflated, subglobular, coiled in a low 

to flat trochospire, chambers rounded to ovate, 
enlarging gradually as added, early stage umbil- 
icate but final chamber ampullate and extended 
over the umbilicus on the umbilical side, 
sutures radial, depressed, periphery rounded, 
peripheral outline lobulate; wall calcareous, 
thin, finely perforate, finely spinose but spines 
may be broken; primary aperture in the early 
stage a low interiomarginal. extraumbilical- 
umbilical arch, in the final stage replaced by 
small accessory infrataminal apertures at the 
umbilical margin of the ampullate chamber 
that covers the umbilicus and previous aper
tures. U. Miocene (Messinian) to Holocene: 
Atlantic; Pacific.

Remarks: Previously Turborotatita was in
cluded with the similarly ampullate Globigeri- 
nita in the Globigerinilinae, or variously placed 
in the Globorotaliinae or Globigerininae. The 
presence of elongate spines was shown by Be 
(1967, *165, p. 5l and with SEM by Holmes 
(1984, *1535, p. 102) for Turborotalita humilis 
(Brady), T. quinqueloba (Natland), and T. 
cristata (Heron-Alien and Earland). The 
previously reported pustules in the present 
genus are actually spine bases, these spinose 
structures even appearing to form chamber 
prolongations in T. cristata. Similar chamber 
shape has appeared in various unrelated groups, 
but wall characters, including porosity and 
spinosity, are considered to be a better indi
cation of relationship. So far as known, true 
Globigerinita is not spinose.

Subfamily PORTICULASPHAERINAE 
Banner. 1982

Porticulasphaerinae Banner, 19821*123), p. 205.
Early stage trochospiral, later with change 

in coiling direction or with enveloping final 
chamber; aperture in the early stage umbilical, 
sutural supplementary apertures absent in the 
trochospiral stage but may occur in the final 
enveloping stage, openings may be covered 
by bullae. M. to U. Eocene.

GLOBIGERINATHEKA Bronnimann, 1952 
Plate 539. figs. 6-13

Type species: Globigerinatheka barri Bronni
mann. 1952; OD.

Globigerinatheka Bronnimann. 1952 1*375), p. 27.
Test globular, early chambers spherical to 

ovate, trochospirally coiled, later chambers 
with changed direction of coiling so that the 
final chamber completely covers the former 
umbilical side of the test, sutures distinct, 
depressed; wall calcareous, perforate, with 
pore pits, interpore ridges, and long acicular 
spines that may be retained in well-preserved 
specimens, no muricate sheath present; pri
mary aperture interiomarginal, umbilical, later 
covered by the final enveloping chamber that 
has supplementary apertures along the margin, 
true bullae covering the supplementary aper
tures are bordered by multiple infralaminal 
openings. M. Eocene (M. Lutetian) to U. 
Eocene (Priabonian); cosmopolitan.

Remarks: Globigerapsis was regarded as a 
synonym of Globigerinatheka by Proto Decima 
and Bolli (1970, *2482, p. 888) as both may or 
may not have sutural bullae. However, we 
agree with Blow (1979, *259, p. 865. 1133) in 
separating these genera on the basis of the 
spinose wall of Globigerinatheka and muri
cate one of Globigerapsis I now placed in the 
Truncorotaloididae).

INORDINATOSPHAERA Mohan 
and Soodan,1967 
Plate 539, figs. 17-23

Type species: Inordinatosphaem indica Mohan 
and Soodan, 1967; OD.
Inontinaiosphaem Mohan anti Soodan. 1967(*2162), p- 24.

Test subglobular, early ovoid chambers in 
a trochospiral coil that may be slightly flattened 
on the spiral side, later chambers strongly 
enveloping, about three per whorl, sutures 
flush to slightly depressed; wall calcareous, 
hyaline, optically radial, perforate, with pore 
pits; aperture interiomarginal and umbilical 
in the early stage, later with multiple sutural 
supplementary apertures, covered by elon
gate meandriform bullae formed in more than 
one series and bordered by numerous infra
laminal accessory apertures. M. Eocene 
(Lutetian); India; W. Kutch.

ORBUL1NOIDES Cordey. 1968 
Plate 540. figs. 1-7

Type species: Porliculasphaera beckmanni 
Saito. 1962 (*2699), p. 222; OD.



Orbulininae — Candorbulina 493

Orbulinoides Conley. 1968 (July 2) 1*682), p. 371. 
Orbulinoides Blow and Saito. 1968 I Sept. 25t (*261),

p. 360; type species: obj.; OD.
Test spherical, early subgtobular chambers 

in a trochospiral coil, increasing regularly in 
size as added, five to six per whorl, final 
chamber strongly inflated, turned sharply to 
completely overlap the umbilical side of the 
earlier stage, sutures radial on the spiral side, 
depressed; wall calcareous, perforate, hya
line. optically radial, surface finely spinose, 
at least in the early stage: primary aperture 
single and interiomarginal in the early stage, 
adult with numerous small arched openings 
at the base of the final chamber and a few 
smaller supplementary sutural openings on 
the spiral side. Upper M. Eocene (M. Lutetian): 
cosmopolitan.

Remarks: Blow (1979. *259, p. 1133) 
included Porticulasphaera beckm anni in 
Globigerapsis and thus regarded the genus 
Orbulinoides as a synonym. However, both 
tire here recognized, as the early stage of P 
beckmanni is distinctly spinose, with long 
Globigerinahke spines, whereas the early stage 
of Globigerapsis is muricate and not spinose.

PORTICULASPHAERA Bolli, Loeblich. 
and Tappan, 1957 

Plate 540, figs. 8-15
Tvpespecies: Globigerina mexicana Cushman, 
1925 1*727), p. 6: OD.
Porticulasphaera Bolli. Loeblich. and Tappan. 1957 (*292),

p. 34.
Test spherical, early rapidly enlarging glob

ular chambers in a trochospiral coil, later 
with change in direction of coiling so that the 
final chamber covers the previous umbilicus 
but is not truly streptospiral, sutures depressed, 
peripheral outline lobulate; wall calcareous, 
perforate, pores within pore pits, surface with 
Globigerinacean spines that may be preserved 
in the early stage and not muricate; primary 
aperture lacking in the adult test, the final 
chamber having a few large arched supple
mentary apertures with distinct raised rim. 
M. Eocene (Lutetian) to U. Eocene (Bartonian): 
cosmopolitan.

Remarks: The genus was originally de
scribed from specimens incorrectly identi
fied as Globigerina mexicana. The holotype

of G. mexicana was redescribed by Blow and 
Saito (196b. *261, p. 357). and the genus was 
emended on this basis by Blow (1979. *259, 
p. 869).

Subfamily ORBULININAE Schultze. 1854 
Orbulininae Cushman. 1927 (*742), p. 89, nom. transl. ex 

family Orbulinida.
Orbulinini Ford ham, 1986 (M149AI. p. 53 l tribe, nom. 

iransl.).
Final chamber strongly enveloping and may 

enclose most or all of early formed part of 
test. L. Miocene (Burdigalian) to Holocene.

CANDORBULINA Jedlitschka, 1934 
Plate 542. figs. 1-6

Type species: Candorbulina universa Jedlits
chka, 1934 (syn.: Orbulina suturulis Brdnni- 
mann. 1951 (*372), p. 135): OD(M).
Candorbulina Jedlitschka, 1934 (*16021, p. 20.

Test spherical, early stage trochospirally 
enrolled as in Globigerina. final chamber much 
larger, spherical, and enveloping the umbili
cal side of the trochospiral part, trochospiral 
coil flush with the surface or protruding some
what above that of the spherical chamber, 
sutures flush to slightly depressed: wall cal
careous, perforate, surface with elongate spines, 
attached by a boss to the surface, spines may 
be cylindrical and circular in section or may 
become triangular or triradiatedistally: aper
ture interiomarginal and umbilical in the early 
trochospiral stage, replaced in the final stage 
by a series of large sutural supplementary 
openings at the contact of the early whorl 
and final chamber, and may have additional 
areal supplementary openings. M. Miocene 
(Helvetian to Tortonian); cosmopolitan.

Remarks: When regarded as congeneric 
with Orbulina, Jedlitschka's species from the 
Miocene of Czechoslovakia becomes a jun
ior subjective synonym of Orbulina universa 
d’Orbigny, and Bronnimann, 1951 (*372) 
included C. universa Jedlitschka (non Orbulina 
universa d’Orbigny) in the synonymy of Orbu
lina suturalis Brdnnimann. However, he se
lected a holotype from the Trinidad specimens. 
Candorbulina differs from Orbulina in hav
ing an incomplete globular final chamber 
attached to the umbilical side of the early 
trochospiral stage that commonly projects



above the surface, whereas in Orbulina the 
early trochospiral stage is isolated within the 
completely spherical final chamber but held 
in place by the elongate spines that project 
through the outer chamber wall. As the two 
genera are here regarded as distinct, Jedlits- 
chka's name is reinstated. The rare living 
"Orbulina sutumlis” described by Vilks and 
Walker (1974, *3293, p. 7) as having spines of 
simple rounded section probably is unrelated 
to the Miocene Candorbulina but may be a 
developmental stage of Glohigerinoides (Desai 
and Banner, 1985, *948, p. 87).

GLOBIGERINATELLA Cushman 
and Stainforth, 1945 

Plate 543. figs. 1-3
Type species: Globigerinatella insueta Cush
man and Stainforth, 1945; OD.
Globigerinatella Cushman uml Stainforth. 1945 1*848),

p. 68.
Test subglobular to ovoid, early chambers 

trochospirally enrolled, final chamber embrac
ing and covering the umbilical side of the 
test, sutures slighdy depressed; wall calcareous, 
perforate, surface pustulose; primary aperture 
in the early stage interiomarginal, umbilical, 
covered by the final embracing chamber, later 
chambers have secondary sutural and areal 
openings, each bordered by distinct thickened 
lips, the secondary openings may be covered 
by small areal bullae and by spreading and 
irregular sutural bullae, the bullae provided 
with numerous infralaminal accessory aper
tures. L. Miocene (Burdigalian) to lower M. 
Miocene (Serravallian); Caribbean; N. Africa.

ORBULINA d’Orbigny. 1839
Plate 541. figs. 1-11

Type species: Orbulina universa d’Orbigny, 
1839; OD(M).
Orbulina d'Orbigny. 1839 (*2304), p. 2.
Coscinosphuera Stuart. 1866 (*3076), p. 328; type spe

cies: Coscinosphaera ciliosa Stuart. 1866; ODIM). 
Biorhutina Blow. 19561*255), p. 69; type species: Globig- 

erina bilobata d’Orbigny, 1846 (*2309), p. 164; OD. 
Test spherical, early stage with up to fif

teen globular and trochospirally arranged 
chambers, four to five per whorl, those of 
first whorl slightly compressed, final cham
ber spherical and enveloping, early trochospiral

stage may be completely free within the spher
ical chamber but is held in place by long 
spines that perforate the outer chamber wall; 
wall calcareous, perforate, with two pore 
classes, the more numerous smaller ones inter
spersed among the fewer considerably larger 
pores, earliest whorl nonspinose and without 
sutural apertures, later chambers and adult 
test with long monocrystalline spines arising 
from a terraced base, spines proximally cir
cular in section, distally becoming triangular 
and finally triradiate, the triradiate spines being 
far more common on the test, spines from 
enclosed earlier chambers that penetrate the 
outer wall lack the terraced base at the outer 
surface, wall of earlier chambers very thin 
and delicate and may be resorbed in later 
growth, perhaps in relation to the reproduc
tive cycle, the dissolution proceeding first 
along the sutures and earliest chambers; pri
mary aperture in the young stage interiomaig- 
inal, umbilical, with irregular imperforate 
bordering lip, final chamber with sutural sup
plementary openings, the larger series of pores 
possibly also representing an areal aperture. 
Base of M. Miocene (Serravallian) to Holocene; 
cosmopolitan.

Remarks: Biorbulina has been recognized 
as distinct by some workers, but Vilks and 
Walker (1974. *3293, p. 7) noted that the trira
diate spines of Biorbulina bilobata are identi
cal to those of Orbulina universa. Biorbulina 
appears to represent only occasional aber
rant specimens. In contrast, living "Orbulina 
suturalis " has spines of circular section through
out and may be a stage of Glohigerinoides.

POLYPERIBOLA Liska, 1980 
Plate 542. figs. 7-11

Type species: Polyperibola Christiani Liska. 
1980; OD.
Polyperibola Liska. 1980 (*18741, p. 136.

Test subspherical, early globular chambers 
enlarging rapidly as added, in a trochospiral 
coil of two to three whorls, final chamber 
added in a different plane and overlaps the 
umbilical side of the previous test, bullae and 
supplementary chambers cover the sutures 
of the spiral side, and tend to obscure the 
early whorls, sutures distinct, depressed: wall



calcareous, of optically radial calcite. thin, 
finely perforate, surface of the trochospiral 
part of the test lightly pustulose (possibly 
representing broken spine bases), wall of sup
plementary chambers and bullae thinner, 
smoother, more finely perforate and more 
vitreous in appearance than that of the pri
mary chambers: primary aperture slitlike in 
the early stage, adult with numerous strongly 
arched sutural apertures at the maigin of the 
final chamber, bullae and supplementary cham
bers may have similar arched infralaminal 
openings, all openings bordered by narrow 
imperforate rims, no sutural supplementary 
apertures present on the spiral side. M. Mio
cene (Tortonian); Trinidad and Tobago: Cyprus.

PRAEORBULINA Olsson. I%4 
Plate 543, figs. 4-6

Type species: Globigerinoides glomerosa 
subsp. glomerosa Blow. 19561 *255), p. 64: OD. 
Pmeorbulinn Olssnn, l%4 |*2297|, p. 770.

Test spherical, early globular to ovate cham
bers in a trochospiral coil, chambers enlarg
ing rapidly as added, three to four per whorl, 
much enlarged final chamber turned to the 
umbilical side and embracing the early whorls, 
sutures flush to depressed: wall calcareous, 
coarsely perforate and appearing coarsely can- 
cellate because of the deep pore pits; pri
mary aperture in early stage is a large semi
circular interiomarginal umbilical opening, 
apertures of the trochospiral chambers cov
ered by the final enveloping chamber that has 
only small crescentic and slitlike sutural sup
plementary openings. Upper L. Miocene (U. 
Langhian) to lower M. Miocene (L. Serraval- 
lian); tropical to temperate, cosmopolitan.

Family HASTIGERINIDAE Bolli, 
Loeblich, and Tappan, 1957

Hastigerinidae Saito,Thompson.and Breger, 1976(*77011, 
p. 2H2. nom. transl. ex subfamily Hastigerininac. 

Hastigerininae Bolli. Loeblich, and Tappan, 1957 (*292), 
p. 29 (subfamily).

Hastigcrmini Ford ham. I986(*1I49A), p. 53 Itribe; nom. 
tTansl.l.
Early stage trochospiral, later streptospiral 

or planispiral. chambers globular to clavate 
or even terminally furcate: wall densely per
forate or with pores localized and separated

by intervening nonperforate areas, surface 
spinose, the elongate spines arising from basal 
collars at the test surface; aperture interio
marginal and equatorial, or may become 
spiroumbilical. M. Miocene to Holocene.

HASTIGERINA Thomson. 1876
Pluie 544, figs. 1-9

Type species: Hastigerina murrayi Thomson, 
in Murray. 1876 = Nonionina pelagica d’Or- 
bigny, 1839 1*2306), p. 27: OD(M).
Hastigerina Thomson, in Murray. 1H76|*2214|, p. 534. 
Globigerina (Hastigerina! Biiischli. in Brnnn, 18H0(*421), 

p. 202 (nom. transl.).
Test large, juvenile stage with low trocho

spiral coil, adult planispiral and involute, 
biumbilicate. spherical to ovate chambers 
increasing gradually in size as added, five to 
six in the final whorl, sutures radiate, depressed, 
periphery broadly rounded, peripheral out
line lobulate; wall calcareous on a thick organic 
matrix, densely perforate, surface smooth, 
massive elongate spines of triradiate section 
throughout their length are concentrated in 
the peripheral regions of the chambers, spine 
bases are large rounded triangular mounds 
with triradiate sockets, blade edges of the 
spines in the area of newly formed chambers 
have numerous closely spaced, distally point
ing, bifurcate barbs, possibly providing sup
port for the newly forming chambers as these 
are added, or perhaps aiding in the capture 
and securing of prey, the barbs gradually 
disappearing in older parts of the test: aperture 
a wide and high interiomarginal, equatorial 
arch that extends to the umbilicus on both 
sides, bordered by a thin lip; spines shed 
during gametogenesis, internal septa largely 
resorbed as are the apertural border and up 
to 75 percent of the final chamber wall to 
facilitate egress of the gametes, thereby pro
ducing a kummerform final chamber: in life 
the test is surrounded by a prominent cyto
plasmic bubble capsule that breaks apart at 
gametogenesis. U. Miocene (Messinian) to 
Holocene; tropical to temperate, cosmopolitan.

HASTIGERINOPSIS Saito
and R R. Thompson. 1976

Plate 545. figs. 1-H
Type species: Hastigerinopsis digitiformans



Saito and R R. Thompson, in Saito et al., 
1976; OD.
Haitigermopxis Saito and R R. Thompson, in Saito et al., 

1976 (*27011, p. 284.
"Bulava indica" Boltovskoy. 1976 (May) (*294), p. .9)1 

iname not available. ICZN Art. 13 fell.
Test in a low trochospiral coil in the early 

stage, later streptospiral, early chambers 
globular, later radially elongate and clavate 
with a bulbous terminal enlargement or the 
final one or two chambers may bifurcate and 
have two bulbous ends, sutures depressed, 
radial, peripheral margin strongly lobulate or 
digitate; wall calcareous, finely perforate, with 
widely spaced circular pores, surface smooth 
except for the long spines of triradiate trans
verse section and occasional lateral barbs and 
the occasional spine bases with triradiate cen
tral depression that are concentrated at the 
bulbous ends of the chambers; aperture an 
interiomarginal. extraumbilical-umbilical arch 
in the early stage, gradually becoming more 
extensive to reach the periphery or become 
spiroumbilical in the adult. M. and U. Miocene, 
Pleistocene (Calabrian) to Holocene: cosmo
politan, tropical to warm subtropical.

Remarks: Hastigerinopsis was proposed for 
the taxon previously known as Hastigerinella 
Cushman but whose originally designated type 
species was not valid. Hastigerinella is now 
based on the first valid species included, an 
Eocene species, and the present genus was 
proposed for the distinct Quaternary species.

"Bulava indica" (originally in quotation 
marks) was described from isolated broken 
chambers by Boltovskoy, without stating 
whether these names were proposed as a genus 
and species and with question as to its 
foraminiferal affinity. The description noted 
the presence of an occasional ’‘triradial slit
like pore" on the knobs at the spherical ends 
of the chambers. These appear to be identi
cal to the spine bases of the triradiate spines 
characteristic of Hastigerinopsis (such as H. 
digilifbrmans), of which "Bulava "is a synonym.

ORCADIA Boltovskoy 
and Watanabe, 1982 

Plate 543, figs. 7-12
Type species: Hastigerinella riedeli Rdgl and 
Bolli. 1973 (*2638), p. 567: OD.

Orcadia Boltovskoy and Watanabe. 1982 (*297), p. 6.
Test tiny, gradually enlarging, spherical 

chambers in a low trochospiral coil, about 
four and a half to five in the final whorl, the 
last somewhat displaced toward the umbilical 
side, sutures radial, gently curved, depressed, 
periphery rounded, peripheral outline lobulate; 
wall calcareous, thin, finely perforate with 
widely spaced pores, surface smooth in the 
proximal pan of the chambers, and spines 
concentrated near the periphery, the more 
delicate simple spines of rounded section in
terspersed between larger spines of triangu
lar section; aperture interiomarginal, a low 
umbilical-extraumbilical arch with a narrow 
but distinctly recurved bordering lip. Pleisto
cene to Holocene: Caribbean; N. Atlantic: 
Denmark Strait; Antarctic and Subantarclic 
S. Atlantic.

Suborder ROTALJLNA Delage 
and Herouard, 1896

Rolaliina Loeblich and Tappan. 1961 (*1902). p. 219, 
nom. corr. pro suborder Rotalidae.

Roialidae Delage and Herouard. IH96 (*926), p. 143 
isuborderl.

Chilostomellidea Lankester. 18851*1790), p. 847 (order). 
Rotalidea Lankester. 1885 1*1790), p. 847 (order). 
Nummulinidea Lankester. 1885 1*1790). p. 848 (order). 
Nummulitidae Delage and Herouard. I8%|*926|,p. 147 

Isuborderl.
Chilostomellidac Delage and H6rouard. 18961*9261. p. 138 

(suborder).
Tinoporinae Calkins. 1901 1*477). p. 109 (suborder). 
Nummulitidea Lister, in Lankester. 1903 (*1791). p. 146 

Isuborderl.
Rotaliaccae Hartog. in Harmcrand Shipley, 19061*1424), 

p. 59 (order).
Cheilostomellaceae Hartog. in Harmer and Shipley. 1906 

1*1424), p. 59 (order; nom. imperf.l.
Nummuliiaceac Hartog, in Harmer and Shipley. 0)06 

1*1424), p. 59 (order).
Chilostomellida Calkins. 1909|*477A), p. 39 (orderl. 
Rotalida Calkins. 1909 (*477A), p. 39 (order). 
Nummulitida Calkins. 1909 (*477A), p. 39 (orderl. 
Rotaliaridia Ktlhn. 19261*17511, p. 152 (orderl. 
Rotaliaeea Wedekind. 19371 *33551, p. 8.5,1 l5(suborderl. 
Nummulilacea Wedekind. 19371*3355), p. 119 (suborder). 
Nummulitinidea Copeland. 19561*680), p. 188 (order). 
Buliminida Fursenko. 1958 |*l 199), p. 24 (order). 
Rotaliida Fursenko. 19581*1199), p. 23 I orderl. 
Cassidulinlda Voloshinova. in Voloshinova el al., 1970 

1*3319), p. 74 (orderl.
Rotaliida Burmistrova, 1974 1*452), p. 134 (orderl, 
Orbitoidida Bashkirov and Anlonishin, 19741*155), p. 17, 

21 (orderl.



Roialieu Mikhalevich. 1980 (*2108), p. 55 (class; partim I. 
Rotaliaui Mikhalevich. 1980 1*2108), p. 56 (subclass; 

partim).
Rosalinida Mikhalevich. 1980 (*2108), p. 58 lorder). 
Chilostomellida Mikhalevich. 1980(*2108), p. 59(order). 
Orbitoidida Portnaya, 1981 (*2461), p. 39 I suborder I. 
Rotaliicea Saidova. 1981 (*2696), p. 35 (class; partim). 
Kotaliicae Saidova. 1981 (*2696), p. 35 isubclass; partim). 
Discorbina Saidova. 1981 (*2696), p. 43 Isuborderl. 
Anomalinina Saidova, 1981 (*2696), p. 49 (suborder). 
Noniomda Saidova. 1981 1*2696), p. 51 lorderl. 
Nonioninu Saidova. 1981 (*2696), p. 51 (suborder). 
Elphidiina Saidova. 1981 (*2696), p. 53 (suborderl. 
Turrilinina Saidova, 1981 (*2696), p. 54 Isuborderl. 
Buliminina Saidova, 1981 |*2696), p. 56 (suborderl. 
Eouvigerinina Saidova. 19811*2696), p. 58 Isuborderl. 
Slilostomellina Saidova. 1981 (*2696), p. 59 (suborder). 
Boliviniiida Saidova. 1981 (*2696), p. 59 lorderl. 
Cassidulinilida Saidova. 1981 (*2696), p. 62 (order).

Test multilocular. typically enrolled but 
may be reduced to biserial or uniserial or may 
be encrusting with proliferated chambers; 
chambers simple or subdivided by secondary 
partitions, and median and lateral chambers 
may be differentiated; wall calcareous, of per
forate hyaline lamellar calcite (hexagonal crys
tal form of calcium carbonate), formed by 
calcification at each side of an organic mem
brane, may be optically radial or granular 
(hyaline oblique), surface smooth, papillate, 
costate, striate, or cancellate; aperture sim
ple or with internal toothplate. entosolenian 
tube or hemicylindrical structure; internal 
canal systems or stolon systems may occur. 
Triassic to Holocene.

Superfamily BOLIVINACEA 
Glaessner, 1937

Bolivinacea LoeblichandTappan. nom. transl. herein ex 
subfamily.
Test biserial, at least in the early stage, 

later may become uniserial; aperture a high 
loop to an areal slit, provided with a toothplate. 
U. Cretaceous (Turonian) to Holocene.

Family BOLIVINIDAE Glaessner, 1937 
Bolivinidae Hofker. 1951 (*1498), p. 48. nom. transl. ex 

subfamily Bolivininae.
Bolivininac Glaessner. 1937 (*1249), p. 420 Isubfamily). 
Gabonitidae Odebode. 1987 (*2291 A), p. 151.

Test biserial, at least in the early stage, 
later may become uniserial; aperture a high 
loop-shaped opening, provided with a tooth
plate. U. Cretaceous (Turonian) to Holocene.

Remarks: The Gabonitidae was proposed 
to include genera that lack a toothplate. but 
as the type species of Gabonita has a distinct 
toothplate (see Plate 548, figs. 1 and 7) this 
family name is included in synonymy.

AFROBOLIVINA Reyment, 1959
Plate 546, figs. 1-7

Type species: Afmbolivina afru Revment. 1959:
o d .
Afmbolivina Reymem, 1959 (*2594), p. 19.

Test large, elongate, ovate to lanceolate in 
side view, rounded to ovate in section, cham
bers broad and low, biserial throughout, septa 
nearly horizontal, flush or slightly indented, 
outer part of chamber lumen subdivided by 
up to twelve imperforate vertically oriented 
struts or partial partitions, that extend up 
from the chamber floor and are reflected at 
the surface of the test as deep vertical inden
tations. proximal margin of the chambers com
monly with lobes that project back over the 
preceding chambers between the vertical inden
tations; wall calcareous, perforate, with coarser 
pores at the basal part of the chambers and 
finer ones distally, the finest pores irregularly 
distributed on the chamber roof, surface 
ornamented with anastomosing imperforate 
longitudinal costae; aperture basal to areal, 
loop shaped, without a lip but with a folded 
internal toothplate that has a long and nar
row free part, toothplate extending inward 
from the apertural opening along the cham
ber wall to attach to the margin of the preced
ing foramen. U. Cretaceous (Campanian to 
Maastrichtian) to basal Paleocene: Gabon; 
Nigeria; Cameroun: Senegal; Angola.

AITISTOMA de Klasz and Rerat, 1962
Plale 546. figs. 8-12

Type species: Altistoma scalaris de Klasz and 
Rerat, 1962; OD.
Altistoma de Klasz and Rerat, 1962 (*17031. p, 180.

Test elongate, rapidly widening, ovoid in 
section, chambers biserially arranged, or pos
sibly with a very short triserial early stage, 
strongly overlapping so that the final pair 
occupies over half the test length, sharp angle 
at proximal margin of chambers results in a 
distinct shoulder that may have a faintly lobu-



late lower margin, sutures straight, somewhat 
oblique, depressed: wall calcareous, finely 
perforate, surface smooth; aperture a high 
symmetrica] arch in a depression in the final 
chamber face, toothplate not known. M. 
Eocene to L. Miocene: Egypt: Gabon.

BOLIVINA d'Orbigny, 1839
Plate 547. figs. 1-4

Type species: Bolivina plicate d’Orbigny, 1839: 
SD Cushman, 1911 (*702), p. 31.
Bolivina d'Orbigny, 1839 (*23061, p. 60. 
Gmmmostomum Ehrenberg. IH39 (*1054), table opp. 

p. 120: type species: Gmmmostomum tenue Ehrenberg. 
1839: SD Cushman. 1927 (*745), p. 4KK.

Pmroporus Ehrenberg. IH44(*I062|, p. 75: type species: 
Proroporut lingua Ehrenberg. 1844: OD(Ml. 

Clidostomum Ehrenberg, 1845 (*1065), p. 310.558; type 
species: Clidostomum polystigma Ehrenberg. 1845: OD. 

Textularui tGromostumum) Schwager. 18831*2832), p. 114 
mom. tronsl.: err. cit.l.

Bolivina tPronoporu.it Yabe and Hanzawa. 1424 (*3410), 
p. 155 (nom. transl.i.
Test elongate, ovoid to triangular in outline, 

somewhat compressed, chambers broad and 
low, biserial throughout, rarely the final cham
ber may be nearly central in position, infolding 
of the perforate outer wall along the basal 
margin of the chambers commonly results in 
proximally directed digitate overlaps of the 
preceding chamber but without imperforate 
septula like those of Afrobolivirta. septa flush 
to slightly depressed, obscured by the surface 
ornamentation; wall calcareous, hyaline, opti
cally radial, perforate, surface ornamented 
with irregularly anastomosing imperforate 
costae, or costae may have an occasional 
pore: aperture a narrow loop at the base of 
the apertural face, bordered by a thickened 
and imperforate rim on one margin, the other 
margin continuing within as an internal folded 
toothplate with narrow attached pan extending 
to the previous foramen and broad and shon 
free part projecting through the opening as a 
long tooth, the two pans changing orienta
tion in successive chambers. U. Cretaceous 
(Maastrichtian) to Holocene; cosmopolitan.

BOLIVINELLINA Saidova. 1975
Plate 547, figs. 5-7

Type species: Bolivinellinapescicula Saidova, 
1975; OD.
Bolivinellina Saidova, 19751*2695), p. 301.

Bolivinellina Burmistrova. 1974(*452),p. 132, )34lname 
not available. (CZN An. 13 la)(il, no description!.
Test elongate, narrow, oval in section, cham

bers narrow and high, slightly inflated, bise
rial throughout, sutures oblique, slightly 
depressed: wall calcareous, hyaline, optically 
radial, distal part of chambers clear, translu
cent and poreless, wall perforate only in the 
proximal chamber half, coarser pores con
centrated nearest the sutures; aperture a basal 
loop-shaped opening with narrow lip and an 
internal toothplate with narrow free part. 
Pliocene to Holocene: Pacific; Indian Ocean; 
Atlantic: Gulf of Mexico; Mediterranean.

BR1ZALINA O, G. Costa, 1856
Plate 548. figs. 4-12

Type species: Brizalina aenariensis O. G. Costa, 
1856; OD(M|.
Brizalina O. O. Costa, 18561*686), p. 296.
Bolivina tBrizulina) Haynes, 1973 1*1436), p. 128 inom. 

transl.).
Test elongate, lanceolate, compressed, 

periphery acute to carinate, biserial through
out, chambers broad and low, sutures oblique: 
wall calcareous, hyaline, optically radial, finely 
perforate, may be basally apiculate. surface 
smooth or may have low and narrow imperfo
rate longitudinal costae, most prominently 
on the early half of the test; aperture a basal 
loop that extends up the apertural face, with 
bordering lip and internal tooth plate, trian
gular attached part of the toothplate extending 
within to the previous foramen and denticulate, 
narrow and elongate free part projecting 
through the apertural opening. U. Cretaceous 
(Campanian) to Holocene; cosmopolitan.

GABONITA Dieni. 1974 
Plate 548. figs. 1-8

Type species: Gabonellci elongata de Klasz 
and Meijer. in de Klasz et a!., I960 (*1701), 
p. 171; OD.
Gabanita Dieni. 1974 (*957), p. 1096 Imim. subsl. pro 

Gabonella de Klasz et al.. I960).
Gahonella de Klasz. Marie, and Meijer. I960 (*1701), 

p. 167 inon Gabonella Uvarov, 1940): type species: obj.: 
OD.
Test elongate, slightly compressed, ovoid 

to rhomboid in section. biserial. with plane of 
biseriality twisted and contact of chambers 
oblique, chambers broad, low, and may be 
arched, basal part of chambers with strong



reentrant, leaving a prominant ridge above 
the depressed sutures; wall calcareous, very 
finely perforate, radial in structure, surface 
smooth; aperture a low arch with narrow 
bordering lip on one side attached to the 
penultimate chamber and small siphonlike 
loothplate attached to the apertural face rather 
than being free, changing in orientation in 
successive chambers. U. Cretaceous (Coniacian 
to Maastrichtian): Gabon; Angola; Cameroun.

GRIMSDALE1NELLA Belli. 1959 
Plate 549. figs. 6-10

Type species: Grimsdaleinella spinosa Bolli. 
1959; OD.
Grimsdaleinella Bolli, 1959 (*287), p. I.

Test flattened, spherical proloculus followed 
by very broad and low biserially arranged 
chambers, with lateral spinose projections that 
curve downward or outward, sutures strongly 
oblique, depressed; wall calcareous, finely 
perforate, surface smooth to striate; aperture 
a loop at the base of the asymmetrical final 
chamber face, no bordering lip and no tooth- 
plate known. U. Cretaceous (Turonian to 
Coniacianl; Trinidad.

LAT1BOLIVTNA Srinivasan, 1966
Plate 549. figs. 1-5

Type species: Bolivine anastomose Finlay, 1939 
(*1128k p. 320; OD.
Latiholivina Srinivasan. 19661*3050), p. 240lalso eir. cit. 

as Latiholivina. p. 2411.
Test small, broad, and oval to rhomboidai 

in outline, laterally compressed, periphery 
acutely angled, chambers broad and low, 
biserially arranged, sutures obscured by the 
surface ornamentation; wall calcareous, finely 
perforate, surface with heavy sculpture of 
anastomosing longitudinal costae that obscures 
the sutures, median rib or ribs may be more 
prominent than the lateral ones; aperture a 
narrow and elongate loop, with bordering lip 
and an internal toothplate like that of Brizalina. 
U. Eocene to Holocene: cosmopolitan.

LOXOSTOMOIDES Reiss. 1957
Piute 549. figs. 11-16

Type species: Bolivina applinae Plummer. 1927 
(*2421), p. 69 (nom. imperf., as applini); OD.
Loxostamoides Reiss, 1957 (*2555), p. 241.

Bolivina ILoxostomoidesI Reymcnt. I9.i9 (*2594), p. 16 
mom. traml.l.
Test elongate, narrow, oval in section, cham

bers low, broad, and arranged biserially in the 
early stage. later chambers higher, cuneate, 
and uniserial, lower margin of the chambers 
with slight proximally directed projections 
overlapping and obscuring the depressed 
sutures; wall calcareous, hyaline, optically 
radial, perforate, pores smaller to absent in 
the distal part of the chamber wall, longitudi
nal surface ribs in the early part of the test 
reduced to the chamber overlaps of the later 
chambers; aperture a basal loop in the early 
stage, areal but slightly eccentric in the uniserial 
stage, with narrow bordering lip and an inter
nal toothplate like that of Brizalina. U. Creta
ceous I Senonian) to Paleocene; cosmopolitan.

LUGDUNUM Saidova, 1975 
Plate 550. figs. 1-4

Type species: Bolivina hantkeniana Brady, 1881 
(*339|, p. 58; OD.
Lugdunum Saidova. 1975 (*2695), p. .106.

Test ovate to subtriangular in outline, len
ticular in section, periphery carinate, cham
bers moderately inflated, biserially arranged, 
increasing in proportionate breadth as added, 
sutures straight to oblique, depressed; wall 
calcareous, finely perforate, thin, hyaline, 
optically radial, surface smooth to longitud
inally costate, with short, fine ribs, peripheral 
keel may be entire or may be interrupted at 
each suture and have a senate margin; aperture 
basal to areal, large and oval, with a thick 
bordering lip and an internal folded or 
{7-shaped toothplate, attached part broad and 
triangular, free part narrow, one angle show
ing through the aperture as a short tooth. 
Holocene; Pacific; Atlantic.

TAPPANINA Montanaro Gallitelli, 1955 
Plate 550. figs. 5-8

Type species: Bolivinita selmensis Cushman, 
1933 |*770), p. 58; OD.
Tappanina Montanaro Gallitelli. 1955 |*2t71|, p. 190.

Test small, biserial, slightly twisted, sides 
flattened, angles carinate, adult test rectan
gular to rhomboidai in section, sutures in the 
early stage flush, later ones depressed, with 
chambers inflated and carinate just distal to



the sutures: wall calcareous, optically radial, 
finely perforate, surface smooth except for 
the elevated and nodose lateral carina and 
basal margins of the chambers: aperture at 
the base of the final chamber narrow and 
elongate, with one margin produced as an 
elevated lip and the other bending inward to 
form a folded toothplate, free part of the 
toothplate showing through the aperture as a 
small tooth. U. Cretaceous (Coniacian) to L. 
Eocene: cosmopolitan.

Family BOLIVINOIDIDAE Loeblich 
and Tappan,1984

Bolivinoididae Loeblich and Tappan. 19841*1918), p.42. 
Bolivinoididae Loeblich and Tappan. 19821*1917), p. 32 

(name nol available. ICZN An. 13 (allil.no description).
Test biserial: wall calcareous, perforate, 

optically radiate; surface with heavy longitu
dinal costae that may bifurcate, interior surface 
tuberculate: aperture a high interiomarginal 
slit, tending to become areal in position, pro
vided with an internal toothplate. U. Creta
ceous (Santonian) to Paleocene.

BOLIVINOIDES Cushman. 1927
Plate 551. figs. 3-9

Type species: Bolivina draco Marsson, 1878 
(*2047), p. 157; OD.
Bolivinoides Cushman. 19271*740), p. 89.

Test large, robust, rhomboidal in outline, 
flaring, laterally compressed to lenticular in 
section, chambers broad and low, increasing 
rapidly in breadth as added, biserial throughout, 
basal margin of the chambers may have short 
and proximally directed projections over the 
preceding septa that merge into the longitu
dinal costae, sutures oblique, slightly depressed, 
commonly obscured by the surface ornamen
tation; wall calcareous, optically radiate, finely 
perforate, with dense and evenly distributed 
pores, surface with strong tubercles and lon
gitudinal costae that may bifurcate distally; 
aperture an elongate narrow opening, basal 
in the early stage and areal in later chambers, 
with smooth border and short internal tooth
plate, the broad, roughly triangular free part 
protruding through the opening as a long 
tooth. U. Cretaceous (U. Santonian) to Paleo
cene; cosmopolitan.

Superfamily LOXOSTOMATACEA 
Loeblich and Tappan, 1962

Loxostomatacea Loeblich ami Tappan. nom. corr. herein. 
LoxostomideaSaidova. 1981 (*2696), p. 60 (nom. imperf.: 

nom. trunsl, ex family).
Test biserial, at least in early stage, later 

may tend to become uniserial; wall calcareous, 
hyaline, optically radial or granular; aperture 
basal to terminal, no toothplate. U. Creta
ceous (Senonian) to Holocene.

Family LOXOSTOMATIDAE Loeblich 
and Tappan, 1962

Loxoslomalidac Loeblich and Ihppan. 19641*1910), p. 17.
33. nom. corr. pm family Loxostomidae. 

Loxusiomidae Loeblich and Tappan. 19621*1906), p. 110 
(nom. imperf.).

Loxostominae Said ova, 1981 (*2696), p. 60 (subfamily: 
nom. imperf.l.

Aragoniinac Saidova. 1981 (*2696), p. 60 (subfamily).
Test biserial, at least in early stage, later 

may tend to become uniserial; aperture a low 
interiomarginal opening in the biserial stage, 
a terminal slit in the uniserial stage. U. Creta
ceous (Santonian) to M. Eocene.

ARAGON1A Finlay. 1939
Plate 551. figs. I and 2

Type species: Amgonia zelandica Finlay. 1939; 
OD.
Amgonia Finlay, 1939 |*1128|, p. 318.

Test rhomboidal in outline, compressed to 
fusiform in section, biserial throughout, cham
bers increasing rapidly in breadth as added, 
sutures oblique, thickened, and elevated; wall 
calcareous, optically granular, apparently 
lacking pores, surface ornamented by lim- 
bate and elevated sutures and marginal keel 
and may have diagonally placed longitudinal 
costae; aperture a small opening at the base 
of the apertural face, no toothplate. L. 
Paleocene (Danian) to M. Eocene (Lutetian); 
North America; Caribbean; Italy; Morocco; 
New Zealand.

LOXOSTOMUM Ehrenberg, 1854
Plate 552. figs. 1-8

Type species: Loxostomum subrostratum  
EhrenbeTg, 1854: SD Cushman. 1927 (*745), 
p. 490.
Loxostomum Ehrenberg, 1854 (*10681, p.22.



Loxostoma Howe. 19301*15661, p. 329 (err. emend.: non 
Loxostoma Bivona-Bcmardi, 1838).

Bolivinitella Marie. 1941 1*2031), p. 189; type species: 
Bolivinita eleyi Cushman, 1927 (*740), p. 91: OD. 

Siphogaudrytnu I Bolivinitella/ Hofkcr, 1957 (*1512), p. 73 
Inom. transl.l.
Test elongate, compressed, quadrangular 

in section, sides flat to concave, margins trun
cate and carinate, chambers biserially arranged 
and increasing in relative breadth as added, 
later chambers arched over the midline with 
a tendency to become nearly uniserial, sutures 
strongly curved, flush to elevated, thickened, 
merging into the lateral carinae; wall calcare
ous, hyaline, optically radial, finely perforate, 
surface smooth to finely costate; aperture 
basal in the early stage, later terminal, slitlike 
to ovoid, with bordering lip that may have a 
faintly denticulate margin, no toothplate. U. 
Cretaceous (Senonian) to Paleocene; France; 
England: Ireland; USA: Arkansas, Texas.

TRACHELINELLA
Montanaro Gallitelli, 1956 

Plate 550. figs. 9-12
Type species: Bolivina watersi Cushman, 1927 
(*740), p. 88: OD.
Trachelinella Montanaro Gallitelli. 1956 (*21731, p. 36. 
Tmkelino Montanaro Gallitelli. 19551*2172),p. 215 (name 

not available. 1CZN Art. 13 (al(i), no description). 
Test elongate, somewhat compressed, en

larging gradually, chambers biserially arranged 
but may be twisted about the axis up to about 
90°, periphery subacute to carinate, sutures 
arched, depressed; wall calcareous, finely 
perforate, surface with prominent transverse 
and arched ribs paralleling the sutures just 
above the lower edge of the chambers, may 
fuse laterally into the marginal carinae; 
aperture terminal, rounded to ovate, with a 
short neck and lip. no toothplate. U. Creta
ceous (Campanian to Maastrichlian); USA: 
Texas, Mississippi.

ZEAUVIGERINA Finlay, 1939
Plate 552, figs. 16-19

Type species: Zeauvigerina zelandica Finlay, 
1939; OD.
Zeauvigerina Finlay. 1939 (*1126), p. 541.

Test elongate, flaring slightly, moderately 
compressed, oval in section, chambers bise

rially arranged, increasing gradually in rela
tive height as added, final chamber nearly 
central in position with thick elongate neck, 
sutures straight and depressed, nearly hori
zontal; wall calcareous, optical character 
unknown because of prevalent recrystallization, 
surface rough and pustulose, with thick sec
ondary layer of calcite; aperture terminal on 
the produced neck, with a broad phialine lip. 
no toothplate present, intercamera] foramina 
interiomarginal and arched, suggesting that 
the aperture is terminal only on the final 
chamber or that earlier necks with terminal 
apertures were resorbed and foramina sec
ondarily developed. U. Cretaceous to M. 
Eocene; cosmopolitan.

Family BOLIVINELLIDAE Hayward. 1980
Bolivinetlidae Hayward, in Hayward and Brazier. 1980 

(*1440), p. 108.’
Test biserial, later chambers increasing rap

idly in breadth so that test becomes broad 
and palmate; aperture cribrate, obscured by 
pustules on apertural surface, no toothplate. 
Eocene to Holocene.

BOLIVINELLA Cushman, 1927
Plate 553. figs. 1-9

Type species: Textularia agglutinans d'Orbigny 
var. folium Parker and Jones, 1865 (*2351), p. 
37(L 420; OD.
Bolivinella Cushman, 1927 (*739), p. 79.
Textularia tBolivinella) Yabe and Hanzawa. 1929 (*3410), 

p. 155 (nom. transl.l.
(Jeminanctu Cushman. 1936(*78l), p. 61: type species: 

Bolivinella virgata Cushman. 1929 (*752). p. 33: OD.
Test compressed, flabelliform to subquad

rate in outline, biserial throughout, globular 
proloculus followed by small early chambers, 
later ones increasing rapidly in breadth but 
more slowly in height to result in a flaring 
test, lateral margin of a few to most pairs of 
chambers may be produced into spinose 
projections, terminal face of the chambers 
truncate, sutures thickened and limbate, later 
ones strongly recurved laterally, periphery angu
lar; wall calcareous, finely perforate, surface 
ornamented by the nonperforate limbate 
sutures that may be broken up into nodes, 
and paired longitudinal costae along the 
median line of the test may be continuous or



broken up into short segments, terminal face 
of the chambers ornamented with radiating 
rows of tiny pustules: aperture cribrate. con
sisting of four to ten tiny openings near the 
base of the apertural face and may have a 
somewhat larger opening at the base: repro
duction plastogamic. microspheric lest (smaller 
proloculus) appears to be the schizont genera
tion, as only that with larger proloculus under
goes plaslogamy (the gamont) and may be 
found fused in pairs orwith the central part of 
the apertural region having been resorbed 
during the reproductive process, suggesting 
that the gametes of Bolivinella may be few, 
large and amoeboid as are those of Spirillina. 
Eocene to Holocene: tropical to subtropical 
shallow water, inner shelf, cosmopolitan.

Remarks: The holotype of Bolivinella virgata 
Cushman from the Miocene of Southwest 
France and the type species of Geminaricta 
was shown by Hayward and Poignant (1985, 
*1442, p. 251) to be a true Bolivinella and 
genetically distinct from late Oligocene spec
imens later referred to the species by Cushman 
in proposing the genus Geminaricta. The 
Oligocene specimens differ from Bolivinella 
in apertural character, toothplate, and uniserial 
later stage and were redescribed as Rectobo- 
livina sanctipauli Hayward and Poignant.

QUASIBOLIVINELLA Qiiilty, 1981
Plate 552. figs. 9-15

Tvpe species: Quasibolivinella larlori Quilty. 
1981; OD.
Quasibolivinella Quilty. 1981 (*2502|, p. 87.

Test flattened, flaring, and palmate to sub
quadrate in outline, chambers broad and low, 
biserial throughout, globular proloculus may 
be basally apiculate and is completely sur
rounded by the first biserial pair of chambers, 
later chambers increasing rapidly in breadth 
hut very little in height as added, sutures 
strongly oblique, flush: wall calcareous, per
forate, surface smooth or may have a median 
longitudinal ridge, apertural face with fine 
pustules; aperture cribrate on the face of the 
final two chambers; plastogamic reproduc
tion results in gamont test with wide area of 
the apertural face resorbed. U. Eocene to U. 
Miocene (Tortonian); Australia: New Zealand.

Family TORTOPLECTELLIDAE 
Loeblich and Tappan. 1985 

Tortoplecicllidae Loeblich and Tappan. 1985 1*1925), 
p. II.V
Test free, biserial throughout, although plane 

of biseriality may be slightly twisted with con
tinued growth; wall calcareous,optically hya
line oblique, perforate granular in structure: 
aperture an areul loop-shaped slit that runs 
obliquely up the apertural face. Holocene; 
Pacific Ocean: Indian Ocean.

TORTOPLECTELLA Loeblich 
and T appan,1985 
Plate 55.1. figs. 10-15

Tvpe species: Textularia crispata Brady. 1884 
(*3441, p. 359; OD.
Tortoplcaella Loeblich and Tappan, 1985 (*1925), p. 113.

Test free, flaring in side view, quadrangu
lar in section but rhomboid rather than rec
tangular, sides flattened, the distinctly angular 
posterior and lateral chamber margins resulting 
in a serrate test outline: chambers biserially 
arranged throughout; sutures slightly de
pressed: wall calcareous, hyaline oblique 
(optically granular), very thin, distinctly and 
coarsely perforate except for a narrow imper
forate region adjacent to the aperture, perfo
rations irregularly arranged and of varied size, 
wall surface smooth and polished: aperture 
an areal slit, commencing a slight distance 
above the base of the rhomboid apertural 
face near one edge and extending obliquely 
upward across the apertural face toward its 
midpoint, bordered by a distinct lip but not 
elevated on a neck. Holocene: Raine Island. 
Torres Straits, Coral Sea, at about 283 m: 
Rongelap, Marshall Islands, at 80 m to 300m: 
W. Indian Ocean, off Mozambique, from 0.5 m 
to 3.7 m.

Superfamily BOLIVINITACEA 
Cushman, 1927

Bolivinitaceu GrigyalU. 1978 1*1306), p. 9 (nom. com . 
Bolivinitidea Sold ova. 19751*26951, p. 299 Inom. transl. 

ex subfamily).
Test biserial. sides flattened, and edges 

truncate: aperture a high opening in the face 
of the final chamber, one border sharply bent 
inward to become an internal toothplate. M. 
Miocene to Holocene.



Family BOLIVINITIDAE Cushman, 1927
Bolivinitidae Glaessner, |916(*1245), p 127, nom. Iransl. 

ex subfamily Bolivinilinac.
Bolivinitinae Cushman, 1927 (*742). p. 61 (subfamily).

Test biserial, sides flattened, and edges 
truncate, angles of the test carinate: aperture 
a high opening in the face of the final chamber, 
one border sharply bent inward to become an 
internal toothplate. M. Miocene to Holocene.

ABDITODENTRIX Patterson. 1985
Plate >54. figs. 1-3

Type species: Abditodentrix asketocompteila 
Patterson, 1985 = Bolivinita pseudothalmanni 
Boltovskoy and Giussani de Kahn, 1981 (*296), 
p. 44: OD.
Abditodentrix Patterson. 1985 (*2368), p. 1.18 (also as 

Ahitodentrix. p. 140).
Abditodentrix Towe. 1984 |*3219|, p. 318 iname not 

available. ICZN Art. 13 (alii), no description).
Test elongate, saggitiform. sides flattened, 

edges truncate, biserial throughout, cham
bers enlarging gradually, sunken and concave 
on the sides, sutures elevated on the flat sides 
of the test and constricted laterally to result 
in serrate test margins; wall calcareous, hyaline, 
optically radial, perforate with pores of medium 
size, surface highly ornamented by elevated 
reticulations, prominent on the early part of 
the test and flat sides but not present on the 
apertural face; aperture basal.ovoid, extending 
up the apertural face, without a bordering lip 
but with an internal folded toothplate at one 
side of the opening, free part reduced and not 
projecting, one side of the folded toothplate 
terminating midway in the chamber, toothplates 
of successive chambers alternating in orien
tation. Pliocene to Holocene; Southwest 
Atlantic.

BOLIVINITA Cushman. 1927
Plate 354, figs. 6-10

Type species: Textilaria quadrilatera Schwager. 
1866 (*2828), p. 253: OD.
Bolivinita Cushman. 1927 |*740), p. 90.
Textularia (Bolivinital Yahe and Hanzawa. 1929 (*34101, 

p. 138 (nom. transl.i.
Test elongate, cuneiform in outline, com

pressed, sides flat, margins truncate and flar
ing in the microspheric generation, slowly

diverging to subparallel in the megalospheric 
one, angles carinate, proloculus commonly 
apiculate, chambers of somewhat greater 
breadth than height, biserial in arrangement, 
sutures oblique, flush on the flat sides, slightly 
indented on the matgins: wall calcareous, 
thin, optically radial, perforate, completely 
covered with fine pores but with some inter
spersed larger ones, surface smooth, slightly 
nodose or with a few short longitudinal ribs in 
the early stage, secondary calcite encrusta
tion may form a thin veneer or may be local
ized as domelike mounds around the pores: 
aperture basal, elliptical, extending up the 
apertural face, one margin bending inward to 
form a folded toothplate that extends back to 
the previous foramen, free part of the toothplate 
narrow and projecting through the aperture, 
continuing as a rim bordering the opening. 
M. Miocene to Holocene; Atlantic; Pacific: 
Indo-Pacific.

Superfamily CASS1DULLNACEA 
d’Orbigny. 1839

Cassidulinacea Loeblich and Tappun. 19611*1902), p. 1)1.
nom. iransl. ex family Cassidulinidac. 

Cassidulinoidea Ayala-Castanares. 1961 (*101), p. 101. 
Islandiellidea Saidova. 1981 1*2696), p. 60. 
Cassulutlnidea Saidova. 1981 (*2696), p. 61. 
Cassidulinitidea Saidova. 1981 (*26961, p. 62.

Test enrolled biserial or may be secondarily 
uncoiled: wall calcareous, perforate,optically 
radial or granular; aperture an interiomarginal 
slit, or may become terminal, may have 
bordering lip or flap, and may have toothplate. 
Paleocene to Holocene.

Family CASSIDULINIDAE d'Orbigny. 1839
Cossidulinidae d'Orbigny, 1839 (*2304), p. xxxix. 123. 
Cassidulinidca Reu.v. and Friisch, 1861 (*25931, p. 3. 
Cassidulina Lankestcr. 1885 (*1790), p. 847.
Cassiduline Delage and Herouard. 18% 1*926), p. 140. 
CassidulinidaCopeland. 19561*680),p. I88ferr.emend.l. 
lslandiellidae Loeblich and Tappan. 19641*1910), p. C536. 
Cassiclulinidae Saidova. 1981 (*2696), p. 60 lerr. ciu . 
Reissiidae Saidova. 1981 (*2696), p. 61. 
Ehrenbcrginidae Saidova, 1981 (*2696l, p. 62.

Test with biserially arranged chambers or 
derived from such, axis of biscriality enrolled 
in a planispiral coil, at least in early stage, 
later may uncoil. Paleocene to Holocene.



Subfamily CASSIDULININAE 
d'Orbigny, 1839

Cassidulininae Brady. 1884 1*344), p. 69. nom. curr. pro 
subfamily Cassidulinida.

Cassidulinida Schultce, IH.S4 (*2824|, p. 52 (subfamily.
nom. transl. ex familyl.

Cassidulinae Brady. 1881 1*339), p. 44.
Cassidulineae Calkins. 1901 1*477), p. 108.
Bradynellinae Saidova. 1981 |*2696|, p. 60. 
Cassisphacrininae Saidova. 1981 1*2696), p. 61. 
Lemininae Saidova. 1981 (*2696), p. 61.
Islandiellininae Saidova, 1981 (*2696). p. 61 Inom. imperf.: 

nom. transl. ex familyl.
Cassidulinoidinae Saidova. 1981 1*26%). p. 61. 
Cassilumcllmae Saidova. 19811*2696), p. 61 mom. imperf.l. 
lslandicllinae Loeblich and Tappan. 1982 (*1917|, p. 33 

(nom. corT. pro subfamily Islandiellininae).
Test biserial and enrolled in the early stage, 

coiling generally involute but may become 
evolute and may uncoil in the later stage. 
Paleocene to Holocene.

ANTICLEINA Saidova, 1975
Plate 555. fig. 9

Type species: Anticleina antarctica Saidova, 
1975: OD.
Anticleina Saidova. 1975 (*26951, p. 330.

Test subglobular to ovoid in outline, periph
ery broadly rounded, sides somewhat com
pressed, chambers biserially arranged, with 
plane of biseriality planispirally enrolled and 
zigzag suture at the periphery, chambers meet 
at the center of each side, without a clear 
umbonal thickening, sutures radial, slightly 
depressed; wall calcareous, optically granular, 
surface smooth: aperture double, a long 
interiomarginal slit along the base of the 
apertural face and a second shorter supple
mentary areal aperture paralleling the pri
mary one about midway between the base of 
the chamber and the periphery. Holocene; 
Antarctic region of the Pacific.

CASSIDULINA d’Orbigny. 1826
Plate 555, figs. 1-8

Type species: Cassidulina laevigata d'Orbigny. 
1826: OD(M).
Cassidulina d'Orbigny, 1826 (*2303), p. 282.
L'nimchusEhrenberg. I843(*I059), p.408: lypespecies: 

Entrochus septatus Ehrenberg. 1843; OD(M). 
Selenostomum Ehrenberg. 1858 (*1072), p. 12: type spe

cies: not designated, two species named, neither ever 
figured!- Cassidulina. fide Cushman. I944.*794,p. 158. 
after examination of type specimens).

Lemina Khusid, 1973 (*1685), p. 1071name not available.
ICZN Art. 13 (allit. no description. 

lamina Saidova. 1975 (*2695), p. 325; type species: Lernim
mi cue Saidova. 1975: OD.
Test lenticular to flattened and ovoid, periph

ery subangular to carinate, chambers biserially 
arranged and plane of biseriality planispirally 
enrolled, commonly with umbonal boss of 
clear calcite. sutures radial to oblique, straight 
to curved, flush; wall calcareous, hyaline, 
optically granular, perforate, surface smooth, 
polished; aperture a narrow arched slit at the 
base of the apertural face and parallel to the 
peripheral margin, partially closed by an 
apertural plate, no internal toothplate. U. 
Eocene to Holocene: cosmopolitan.

CASSIDULINELLA Natland, 1940
Plate 554. figs. 11-14

Type species: Cassidulinella pliocenica Nat
land. 1940; OD.
Cassidulinella Natland. 1940 (*2232), p. 568, 570 (non

Cassidulinella Suzin. in Voloshinova and Dain. 1952).
Test flattened to discoidal. chambers biser

ially arranged and plane of biseriality enrolled 
as in Cassidulina in the early stage, later flar
ing with chambers becoming very broad, low, 
and strongly arched, final chamber occupies 
nearly half the test circumference, sutures 
curved, depressed; wall calcareous, thin, fine
ly perforate; aperture an elongate slit at the 
base of the final chamber face and paralleling 
the periphery, no marginal flap or toothplate. 
L. Miocene (L. Burdigalian) to U. Pliocene; 
USA: California; Gabon.

CASSIDULINOIDES Cushman. 1927
Plate 555. figs. 10-13

Type species: Cassidulina parkeriana Brady, 
1881 (*339), p. 59: OD.
Cassidulinoides Cushman, 1927 (*742), p. 84.

Test elongate, robust, lituoline in form, 
periphery rounded, chambers biserially ar
ranged, with plane of biseriality planispirally 
coiled in the early stage, and later biserial 
chambers with plane uncoiling, chambers with 
small triangular overlap onto the opposite 
side at the periphery, sutures slightly depressed; 
wall calcareous, optically radial, perforate; 
aperture in the adult subterminal and loop 
shaped to terminal and ovate, with small folded 
toothplate. Pleistocene to Holocene.



EVOLVOCASSIDULINA Eade. 1%7
Plait* 555. figs. 14-18

Type species: Cassidulina orientalis Cushman, 
1922 (*722), p. 129: OD.
Evohocassidutina Eade. 1967 (*10331, p. 431.

Test free, elongate, early stage lenticular 
to subglobular, chambers biserially arranged, 
with the plane of biseriality in the early stage 
enrolled as in Cassidulina. some shallow water 
individuals enrolled throughout growth, where
as individuals in deeper water have uncoiled 
later stage and more elongate chambers; wall 
calcareous, optically granular, perforate, sur
face smooth; aperture subterminal, oval to 
an elongate loop bordered by a narrow lip, 
with a small spatulate tooth arising from the 
base of the face adjacent to the previous cham
ber and protruding from the aperture. U. 
Eocene to Holocene.

Remarks: Cassidulina orientalis was briefly 
described (Cushman, 1922) in the text of a 
discussion of Cassidulina bradyi. Reference 
was made to an earlier publication (Cushman. 
1919. *714, p. 606) in which specimens from 
New Zealand had been identified as C. bradyi 
that were now regarded as specifically distinct. 
No holotype was designated for Cassidulina 
orientalis. and the type specimens for the 
1919 article on New Zealand species had not 
been isolated from the original fauna] slides. 
One of the seven specimens of Cassidulina 
orientalis Cushman, 1922, now isolated from 
this faunal slide, was designated as lectotype 
and illustrated (Loeblich and Thppan. 1985, 
*1924, p. 106). the remaining specimens becom
ing paralectotypes.

FAVOCASSIDULINA Loeblich 
and T appan.1957 

Plate 556, figs. 1-6
Tvpe species: Pulvinulina favus Brady. 1877 
(*335), p. 535; OD.
Favoeassidulina Loeblich and Tappan. 1957 (*1897), p. 230.

Test lenticular, prominent surface reticu
lations obscure the sutures, but sectioned or 
dissected specimens show the chambers to 
be biserially arranged and planispirally enrolled 
as in Islandiella. alternate chambers extending 
to the umbilicus on opposite sides, periphery 
acutely angled; wall calcareous, primary wall 
indistinctly optically radial, as the calcite crys

tals are dendritic in form and occur in bundles, 
inner and outer surface of the wall covered by 
a microgranular veneer, the variation in wall 
structure resulting in thick walls appearing 
optically granular, finely perforate, surface 
covered with secondarily formed honeycomb 
network of narrow elevated ridges forming 
polygonal open areas, the polygonal mesh be
coming more prominent with lamellar growth, 
area immediately adjacent to the aperture 
smooth to radially grooved but without the 
polygonal mesh; aperture an elongate, slightly 
curved slit paralleling the chamber margin, 
anterior margin with a narrow lip. toothplate 
at the posterior margin, its slightly protruded 
external portion forming a narrow cristate 
tooth that fuses with the lip at the upper end 
of the aperture but leaves a gap between these 
at the lower end. internally a small primary 
tongue arises from the septal wall nearest the 
anterior end of the preceding apertural fora
men as in Islandiella. M. Miocene to Holo
cene: Pacific Ocean: Indian Ocean.

Remarks: The detailed wall structure and 
apertural anatomy of the type species were 
described by Nomura (1984, *2261, p. 94).

GLOBOCASS1DUL1NA Voloshinova. I960
Plate 557. figs. 1-13

Type species: Cassidulina fflobosa Hantken. 
1876 (*1398), p. 64; OD.
Gtobocassidulina Voloshinova. 19601*3316), p. 56. 
Cassilongina Voloshinova. 19601*3316), p. 56: type spe

cies: Cassidulina oblonga Reuss. 1850 (*2573), p. 376: 
OD.

Smyrnella 1. A. Basov. |974(*156|,p. 153.155,160|name 
not available. 1CZN An. 13 lalli). no descripliom. 

Sphaeroislandyella Burmistrova. 1974 (*452), p. 131; as 
Spbaemislandiello. p. 132 (name not available, 1CZN 
Art. 13 taxii. no description!.

Bradvnella Burmistrova. 1974 (*452), p. 131. 132. 135 
(name not available. ICZN An. 13 tailii.nodescriptioni. 

Cassidulinitella Saidova. 1975 (*2695), p. 329: type spe
cies: Cassidulinilella salebrosa Saidova. 1975: OD. 

Smyrnella Saidova. 1975 1*2695), p. 331: type species: 
Cassidulina subglnhasa Brady var. subeali/nrnica Dro- 
oger. 19531*1011), p. 140: OD.

Sphaemislandiella Saidova, 1975 (*2695), p. 342: type spe
cies: Sphaeroislandiella nolatnella Saidova. 1975: OD. 

Bradynella Saidova. 1975 (*26951, p. 344; type species: 
Cassidulina subglobasa Brady. 1881 (*339), p. 60: OD 
Test globular to lenticular, periphery 

rounded to acute, and may be carinate, cham
bers biserially arranged and enrolled, with



zigzag suture along the periphery, sutures radial 
to oblique, slightly depressed: wall calcareous, 
optically granular, perforate, surface smooth 
and polished or less commonly with low retic
ulations or papillae: aperture oval, slitlike or 
curved, extending up Lhe apertural face at an 
angle to the base, apertural toolhplate on 
posterior side, with cristate tooth projecting 
through the opening and with external apertural 
ridge. U. Eocene to Holocene; cosmopolitan.

HETEROCASSIDULINA McCulloch, 1977
Plate 556. figs. 7-9

Type species: Heterocassidulina erecta McCul
loch. 1977; OD.
Heterocassidulina McCulloch. 1977 1*1961), p. 400, 

Test elongate, flattened to lenticular in 
section, early chambers biserially arranged 
and enrolled as in Cassidulina. later chambers 
arched, low and much broader as in Cassid- 
ulinella but flaring and uncoiling, sutures radi
al to oblique in the early stage, later nearly 
horizontal but arched centrally, slightly de
pressed: wall calcareous, distinctly perforate, 
optical character unknown, surface smooth: 
aperture an elongate slit paralleling the periph
ery at the base of the final chamber, toothplate 
not reported. Holocene: E. Pacific, USA: off 
Catalina Island, California.

ISLANDIELLA Ndrvang, 1959
Plate 558, figs. 1-20: plate 559. figs. 1-9 

Type species: Cassidulina islandica Ndrvang, 
1945 (*2266), p.41:O D .
Islandiclla Norvang. 19591*22681, p. 26.
Cassilamellina Voloshinova. I960 1*33161, p. 59: type 

species: Cassidulina californica Cushman and Hughes. 
19251*826). p. 12: OD.

Planocassidulina Gudina, I960 (*1329), p. 69; type spe
cies: Cassidulina noremssiCushman. 19331*773), p. 7: 
OD.

Cassandra Gudina and Saidova. in Gudina el al.. 1968 
(*1334), p. 226: type species: Cassidulina inflate Gudinu. 
19661*1329), p. 63; OD.

Cavudulita Sellierde Civrieux. 19691*2864), p. 156: type 
species: Cassidulina noremssi Cushman subsp. australis 
Phlegcr and F L. Parker, 1951 (*2404), p. 27; OD. 

‘IRosaella Saidova. 1975 1*2695), p. 345: type species: 
Rosavlla rosae Saidova, 1975; OD.

Discoislandiella Saidova. 19751*2695), p. 346; type spe
cies: Cassidulina smechovi Voloshinova. in Voloshinova 
and Dain. 19521*3818), p. 90; OD.
Test lenticular to subglobular. periphery 

rounded to carinate, chambers biserially

arranged with plane of biseriality planispirally 
enrolled, alternate chambers reaching to the 
umbilical region on one side leaving only a 
small triangular part of the chamber visible 
at the periphery on the opposite side, sutures 
flush to slightly depressed, limbate. clear shell 
material in the umbonal region: wall calcar
eous. hyaline, optically radial, finely perfo
rate with distinct pore tubules, surface smooth 
and polished; aperture an elongate interio- 
marginal opening, with a toothplate on the 
posterior side and a secondary tongue on the 
anterior side, primary tongue of the toothplate 
connecting to the previous foramen and cris
tate tooth protruding from the aperture. Pal eo
cene to Holocene: cosmopolitan.

LERNELLA Saidova, 1975
Plate 559. fig. 10

Type species: Lernella auri Saidova, 1975 - 
Cassidulina inflata LeRoy. 1944 (*1826), p. 37: 
OD.
Lernella Saidova. 1975 (*2695), p. 327.

Test oval to elongate, periphery rounded, 
chambers inflated, biserially arranged and 
enrolled as in Cassidulina, sutures radial, flush 
to depressed: wall calcareous, optically gran
ular, finely perforate, surface smooth and pol
ished: aperture an arched narrow slit extending 
from the base of the final chamber, partially 
concealed by a large apertural plate from the 
lower rim. Oligocene to Holocene; Pacific.

PARACASSIDULINA Nomura. 1983
Plate 560. figs. 1-4

Type species: Globocassidulina nipponensis 
Eade, 1969 (*1034), p. 65 — Cassidulina 
orientate |sic| Cushman. 1925 (*729), p. 37. 
non Cassidulina orientalis Cushman, 1922; OD. 
ParacassiduHna Nomura. 1983 (*2260), p. 94.

Test free, compressed, slightly elongate in 
side view, low chambers biserially arranged 
and strongly recurved, plane of biseriality 
enrolled as in Cassidulina, later stage may 
uncoil: wall calcareous, optically granular, 
finely perforate, surface smooth: aperture a 
long narrow interiomarginal slit, parallel to 
the periphery of the preceding chamber. Mio
cene to Holocene; USA: Tennessee; Japan.

Remarks: Cassidulina orientate Cushman, 
1925 Irecte orientalis. as Cassidulina is femi



nine) is a primary junior homonym of Cassid- 
ulina orientalis Cushman. 1922. hence was 
renamed by Eade. The holotype is USNM 
Coll. No. 20279.

PSEUDOCASS1DUL1N01DES de Klasz 
and Rerat, 1963 
Plate 554. figs. 11-13

Type species: Pseudocassidulinoides galoa de 
Klasz and Rerat. 1963; OD. 
Pseudocasxidulinoides de Klasz and Rerat. 1963 (*1704). 

p. 78.
Test ovate in outline, compressed, oval in 

section, periphery rounded, chambers slightly 
inflated, enlarging rapidly as added, biserially 
arranged with plane of biseriality planispirally 
coiled, whorl tending to flare in the final 
stage although not completely uncoiled, cham
bers extending to the umbilicus on one side 
and only a small triangular part visible on the 
opposite side, sutures slightly depressed; wall 
calcareous, thin, finely perforate, wall struc
ture unknown, surface smooth; aperture a 
semicircular to reniform areal slit, terminal 
in position, presence or absence of loolhplatc 
unknown. L. Miocene; Gabon.

Remarks: Resembles Cassidulinoides in 
the tendency to uncoil and terminal aperture 
but never becomes completely uncoiled, and 
the aperture is not as closely related to the 
basal suture.

STICHOCASSIDULINA Stone. 1946 
Plate 559. figs. 16-18

Type species: Stichocassidulina thalmanni 
Stone, 1946; OD.
Stichocassidulina Stone. 1946 (*30711, p. 59.

Test subglobular, periphery rounded,cham
bers inflated, biserial, enrolled and involute 
as in Islandiella. sutures depressed; wall 
calcareous, finely perforate, wall structure 
unknown, surface smooth; aperture a large 
looplike opening in the apertural face, per
pendicular to the basal suture, partially ob
scured by a toothlike plate, with numerous 
small secondary sutural openings on all sutures. 
U. Eocene; Peru.

SUBSIDEBOTTOMINA McCulloch. 1977
Plate 559. figs. 14 and 15

Type species: Subsidebottomina parviformis 
McCulloch, 1977; OD.

Subsidebottomina McCulloch. 1977 (*t961), p. 402.
Test elongate ovate in outline, flattened, 

chambers biserially arranged, early ones in 
planispiral coil as in Cassidulina, later uncoiling 
with chambers projecting farther distally on 
the outer margin and extending back toward 
the early coil on the other margin, sutures 
oblique, nearly straight, flush to slightly de
pressed; wall calcareous, thin, hyaline, finely 
perforate, optical character not described; 
aperture an elongate slit near the base of the 
apertural face, nature of apertural margins or 
toothplate not reported. Holocene: Pacific; 
off Bikini Atoll.

TAKAYANAGIA Nomura. 1983 
Plate 560. figs. 5-10

Type species: Cassidulina delicate Cushman, 
1927 (*738), p. 168; OD.
Takavanaxia Nomura. 1985 (*2260), p. 52.

Test lenticular, compressed, periphery sub
acute to carinate, chambers biserially arranged, 
with planispirally enrolled plane of biseriality, 
commonly four pairs of chambers in the final 
whorl, alternate chambers extending to the 
closed umbilicus on one side, leaving only a 
small triangular portion visible near the periph
ery of the opposite side, sutures curved; wall 
calcareous, hyaline, optically radial, surface 
smooth and polished: aperture interiomarginal. 
a long narrow slit along the periphery of the 
preceding chamber, bordered by a small 
apertural ridge or lip. L. Pliocene to Holocene; 
Pacific margins; Caribbean.

Subfamily EHRENBERGININAE 
Cushman. 1927

Ehrenbcrginirme Cushman. 1927 t*7421, p. 84. 
Rcissiinae Saidova. 1981 (*2696), p. 61.

Test with enrolled biserially arranged 
chambers but later may tend to uncoil, test 
compressed perpendicular to the plane of bi- 
seriaJity; aperture interiomarginal or may be 
subterminal. U. Eocene to Holocene.

BURSEOUNA Seguenza, 1880 
Plate 560, figs. 11-18

Type species: Bursealina calabra Seguenza, 
1880; OD(M).
Bursealina Seguenza. 18801*2839), p. 158. 
Cassisphaerina Burmistrova. 1974 (*452), p. 131. 132 

I name not available. ICZN An. l.1(aUi),no description!,



Casxisphaerina Saidova. 1975 (*26951, p. 336: type spe
cies: Casxisphaerina glohula Saidova. 1975; OL). 

CuxhmanuUa Saidova. 19751*2695),p.336: type species: 
Casxidulina paci/ica Cushman. 19231*731), p. 53: OD.
Test globular to subglobular, periphery 

broadly rounded to angular, chambers biserially 
arranged, low and broad, with test compressed 
perpendicular to the plane of biseriality, sutures 
flush; wall calcareous, optically granular, finely 
perforate, surface smooth or with coarse retic
ular meshwork of low ridges; aperture an 
elongate narrow slit at an angle up the apertural 
face, lower margin with imperforate apertural 
flap and a poorly developed toothplate on the 
upper apertural margin. U. Eocene to Holo
cene; cosmopolitan.

EHRENBERGINA Reuss, 1850 
Plate 561. fit's. 14-16

Type species: Ehrenbergina serrata Reuss, 
1850; OD(M).
Ehrenbergina Reuss. 1850 (*2573), p. 377.

Test biserial and enrolled but evolute and 
tending to uncoil, compressed perpendicular 
to the plane of coiling, lenticular in section, 
dorsal margin convex, ventral inner side 
flattened or with median furrow, chambers 
broad and low, overlapping broadly at the 
midline of the periphery, lateral margins cari
nate to spinose. sutures slightly depressed; 
wall calcareous, finely perforate, optically 
granular, surface smooth, pustulate or with 
ridges, radiating grooves may surround the 
aperture on the apertural face; aperture a 
curved elongate slit perpendicular to the base 
of the apertural face and paralleling the periph
eral margin, with internal toothplate. Eocene 
to Holocene; cosmopolitan.

REISSIA Loeblich and Tappan, 1964 
Plate 561. figs. 1-4

Tvpe species: Ehrenbergina hystrix Brady, 1881 
1*339), p. 60; OD.
Rei.xxia Loeblich anti Tappan. 1964 (*1911), p. 28.

Test with chambers biserially arranged, the 
plane of biseriality planispirally enrolled in 
the early part, then uncoiling as in Cassidu- 
linoides but with test compressed perpendicular 
to the plane of biseriality as in Ehrenbergina, 
sutures strongly oblique, curved, slightly 
depressed: wall calcareous, optically radial, 
commonly with lateral spines and flangelike

carinae that are most prominent in the early 
stage, later chambers nearly smooth, apertural 
face may have grooves radiating from the 
aperture; aperture a large curved opening, 
with broad apertural flap protruding from the 
inner margin of the opening, against the pre
vious chamber. Holocene, deep water, at 3 .(XX) 
m to 4,500 m: N. and S. Pacific.

Subfamily ORTHOPLECT1NAE Loeblich 
and T appan,1984

Orthoplectinae Loeblich and'Ihppan. 19841*1918), p. 43. 
Orthoplectinae Loeblich and Tappan. 1982 (*1917), p. 33 

(name not available. ICZN Art. 13 (a)(i), no description(.
Test elongate, arcuate, with irregularly spi

ralling internal column, probably a modifica
tion of a toothplate, that results in irregular 
septation; not recognizably enrolled or bise
rial; aperture subterminal, elongate, just above 
the base of the final chamber. Holocene.

Remarks: Differs from other subfamilies of 
the Islandiellidae in the elongate uncoiled test 
and absence of distinct chambers and septa.

ORTHOPLECTA Brady. 1884
Plate 561. figs. 8-10

Type species: Cassidulina (Orthoplecta) clavala 
Brady. 1884: OD(M).
Cassidulina (Orthoplecta) Brady. 1884 (*344). p. 355.428. 
Orthoplecta Cushman. 1927 (*742), p. 84 Inom. transl.l.

Test elongate, narrow, slightly arcuate, sides 
nearly parallel, circular to oval in section, no 
regular chamber arrangement but possibly 
derived from an enrolled biserial ancestry, 
with spiralling internal column resulting in 
irregular septation where it touches the exter
nal wall, sutures flush; wall calcareous, finely 
perforate, optically radial, surface smooth; 
aperture subterminal, ovate, just above a sutural 
junction. Holocene: Pacific.

Family CASSIDUL1NITIDAE Saidova, 1981 
Cassidulinitidae Saidova. 1981 (*26961, p. 62. 
Cassidulinilinae Saidova. 1981 (*2696|, p. 62 (subfamily 1.

Test with biserial series of chambers ar
ranged in a trochospire, alternate chambers 
extending to the umbilicus on the flattened 
umbilical side: aperture a high slit near the 
midregion of the final chamber face on the 
umbilical side. Pliocene.



CASSIDULINITA Suzin. 1952
Plate 561. figs, n -iu

Type species: Cassidulinila prima Suzin, in 
Voloshinova and Dain, 1952;
Cassidulinila Suzin. in Voloshinovuund Duin, 19521*3318),

p. 102.
Cassidulinella Suzin, in Voloshinova and Dain. 19521*3318), 

p. 102 (quoting Suzin. 1937 ms., non Caxsidulinellu 
Natland. 19401.
Test tiny, up to 0.15 ram in diameter, 

planoconvex, chambers biscrially arranged, 
with plane of biseriality in a trochospiral coil, 
each side of the test showing one series of 
chambers nearly completely, but with only 
small triangular portions of the alternate cham
bers visible where they slightly overlap the 
periphery, all whorls visible on the strongly 
convex spiral side, only those of the final 
whorl visible on the flat umbilical side, sutures 
depressed, periphery rounded; wall calcareous, 
very finely perforate, surface smooth; aperture 
crescentic, in a depression on the umbilical 
side of the final chamber, extending from the 
umbilicus up the apertural face and bordered 
by a rimlike thickening. Pliocene: USSR:
N. Caucasus.

Remarks: Known only from the original 
description of the type species. Cassidulinila 
is still incompletely described. Neither wall 
composition, optical character, nor apertural 
features such as are characteristic of other 
Cassidulinacea are known for Cassidulinila. 
Although placed tentatively in the Ceratobu- 
liminidae (LoeblichandTappan, 1964. *1910, 
p. C767) "pending clarification of wall features,” 
there is no evidence of an internal partition, 
hence the "biserial" chamber arrangement 
probably does not reflect such internal 
structures. In spite of the incomplete knowl
edge of the genus and type species, it has 
been the basis of a separate subfamily, family, 
superfamily, and order, all monotypic (Saidova, 
1981, *26%, p. 62).

Superfamily EOUVIGERINACEA 
Cushman. 1927

Eouvigerinacea Loeblich und Tappan. 1984 (*1918), p. 42.
nom. coit. pro superfamily Eouvigerinidea. 

Eouvigerinidea Saidova. 1981 (*2696), p. 58. nom. transl. 
ex subfamily Fouvigerininae.
Test commonly biserial or uniserial, may 

have initial planispiral coil: wall calcareous,

perforate, optically radiate; aperture provided 
with hemicylindrical internal toothplate. L. 
Cretaceous (Albian) to U. Eocene, Pliocene.

Family LACOSTEINIDAE Sigal. 1952
Lacosteinidae Loeblich and Tappan, 19821*1917), p. 33.

nom. iransl. ex subfamily Laeosieininae. 
Laeosieininae Sigal. in Pivcteau. 1952 |*2413), p. 220 

Isuhfamilyl.
Flhasaeliinac Hamam. 1476 (*1365), p. 454 Isuhfamily; 

nom. imperf.).
Elhasaeilinae Loeblich and Tappan. 1984 (*1918), p. 43 

(subfamily, nom. corn.
Spirobolivinidae Saidova. 1981 (*2696), p. 59. 
SpirobolivininaeSaidovu. 1981 (*2696),p. 59(subfamily). 
Elhasaellidae Loeblich and Tappan. 1984 (*1918), p. 43.

Test planispirally enrolled in the early stage, 
then abruptly changing to an elongate growth 
axis with two to four chambers per whorl: 
aperture a high interiomarginal arch with an 
internal toothplate. U. Cretaceous (Campanian) 
to U. Eocene. Pliocene.

ELHASAELLA Hamam, 1976
Plate 486. figs. 6-12: plate 580. figs. 10-12 

Type species: Elhasaeita alanwoodi Hamam, 
1976; OD.
Elhasaella Hamam, 1976 |*1365), p. 454.
Jordania Hamam and Haynes. 1977 (*1367), p. 212; type 

species: Jordania urabica Hamam and Haynes. 1977 = 
Elhasaella alanwoodi Hamam. 1976: OD.

Ruseifaelta Hamam. 1978 1*1366), p. Ib; type species: 
Ruseifaelta jordanensis Hamam. 1978 = Elhasaeita 
alanwoodi Hamum, 1976; OD.
Test tiny, elongate, planispiral initial stage 

of less than a single whorl, then biserial with 
changed axis of growth and finally uniserial, 
chambers inflated, enlarging gradually as 
added, sutures distinctly constricted; wall 
calcareous, perforate, surface covered with 
numerous minute short spines; aperture 
terminal, rounded, bordered by a distinct neck. 
U. Cretaceous (Campanian to Maastrichtian); 
Jordan.

FELSINELLA Conato, 1964 
Plate 561. figs. 20-22

Type species: Felsinella diaphana Conato, 
1964: OD.
Felsinella Conato, 19641*654), p. 286.

Test elongate, narrow, subcylindrical, early 
chambers in a tiny planispiral whorl of four to 
five chambers, followed by a high trochospiral 
stage of three to four chambers per whorl



rapidly reduced to two per whorl, chambers 
in later stage relatively high and slightly inflated, 
sutures straight, weakly depressed; wall cal
careous, optically radial, finely perforate, sur
face smooth; aperture ovate, extending up 
the depressed face of the final chamber, mar
gins inturned and without a lip but with a 
simple, broad, and bandlike internal toothplate 
that twists about the axis of coiling and proj
ects slightly through the apertural opening. 
L. Pliocene; Italy.

LACOSTEINA Marie, 1945
Plate 361, figs. 11-13

Type species: Lacosteina gouskovi Marie, 1945: 
OD.
Lacosteina Marie. 19451*2032), p. 295.

Test small, elongate, robust, early cham
bers planispirally enrolled, later in a high 
trochospire of few volutions, axis of later coiling 
perpendicular to that of the early planispire, 
three to four chambers per whorl in the final 
stage, sutures slightly curved, oblique, de
pressed; wall calcareous, finely perforate, sur
face smooth; aperture a loop at the inner 
margin of the final chamber, presence or 
absence of toothplate unknown. U. Creta
ceous (Campanian); Morocco; USA: Alaska, 
California.

Remarkst Hofker (1970, *1519, p. 8) de
scribed as L  gouskovi specimens from the Maa- 
strichtian of West Africa that have an initial 
trochospiral coil, the axis of the early trocho
spire being at a slight angle to that of the 
later stage, and a distinct toothplate shown 
in section. However, these specimens appear 
to belong to Caucasina, which occurs widely 
in the Upper Cretaceous, and not to Lacosteina.

SPIROBOLIVINA Hofker, 1956
Plate 561. figs. 5-7

Type species: Bolivinopsis pulchella Cushman 
and Stainforth, 1947 (*849), p. 78; OD.
Spirobolivina Hofker. 19561*1510), p. 915.

Test elongate, flattened, early chambers 
planispirally coiled, with rapidly enlarging 
chambers forming about one and a half volu
tions, about nine chambers in the last whorl, 
followed by a 90° change in the axis of coiling 
and biserial later chambers, sutures strongly 
oblique; wall calcareous, thin, finely perforate.

aperture loop shaped, with BolivinaWVs tooth
plate, those of successive chambers changing 
orientation by 180°. Paleocene to U. Eocene, 
Pliocene: Ecuador: S. Atlantic.

Family EOUVIGERINIDAE Cushman, 1927 
Eouvigerinidae LoeWich and Tappan, 1961|*1902), p. 300.

nom. trails), ex subfamily Eouvigerininae. 
EouvigerininaeCushman. I927(*742),p.63(suhfamilyl.

Test biserial with tendency to become nearly 
uniserial in later stage; aperture produced on 
a neck with phialine lip and internal bandlike 
toothplate. L. Cretaceous I Albian) to U. Cre
taceous (Maastrichtian). ?M. Eocene.

EOUVIGERINA Cushman, 1926
Plate 562. figs. 1-7

Type species: Eouvigerina americana Cush
man, 1926 = Loxostomum aculeatum Ehren- 
berg, 1854 (*1068), p. 22: OD.
Eouvigerina Cushman. 19261*735), p. 4.

Test elongate, triangular in outline, sub
quadrate in section, biserial throughout but 
may be slightly twisted, early chambers low 
and closely appressed, later ones becoming 
higher and more loosely biserial and may 
have a sharply angular to distinctly carinate 
shoulder, final chamber may be nearly centrally 
located, sutures depressed: wall calcareous, 
finely perforate, surface smooth to finely 
pustulose, pore mounds secondarily developed 
around the perforations may have distinct 
carinae at the chamber shoulder; aperture in 
the adult stage terminal on a short neck, 
surrounded by a phialine lip and provided 
internally with a simple narrow bandlike 
toothplate. L. Cretaceous (U. Albian) to U. 
Cretaceous (M aastrichtian); YM. Eocene 
(Lutetian): cosmopolitan.

LABIOSTOMA de Klasz. Y. Le Calvez, 
and Rerat, 1964 
Plate 562. figs. 12-15

Type species: Labiostoma cretacea de Klasz,
Y. Le Calvez, and Rerat, 1964; OD.
Labiostoma de Klasz. Y. Lc Calvez. and Rcral. 1964

(*16991, p. 236.
Test small, elongate, circular in section, 

globular early chambers in loosely biserial 
arrangement, becoming cuneate and finally 
uniserial in the later stage, sutures depressed; 
wall calcareous, finely perforate, surface



smooth: aperture oval, terminal on a short 
neck, bordered with a thick low rim, pres
ence or absence of toolhplate unknown. U. 
Cretaceous (Senonian); Gabon.

Superfamily TURRILINACEA 
Cushman, 1927

Turrilinacea Loeblich and Tappan. 1984 (*1918). p. 42.
nom. corr. pro superfamily Turrilinidca 

Turrilinidea Saidova, 1981 (*26961, p. 54. nom. transl. ex 
subfamily Turrilininac.
Test trochospiral or triserial, later may 

become biserial or uniserial; wall calcareous, 
hyaline, perforate, may be either optically 
radiate or optically granular in structure; aper
ture simple, may have small simple toothplate 
or none. M. Jurassic (Bathonian) to Holocene.

Family TURRILIN1DAE Cushman, 1927
Turrilinidae Loeblich and Tappan. 1961 |*I902|, p. .100.

nom. iransl. ex subfamily TurrUininac.
Hirrilininae Cushman. 1927 (*742), p. 65 (subfamily). 
Praebuliminidae Loeblich and Tappan, 1962 (*1917), p. .V) 

I name not available. ICZN Art. 13 (al(i); no description). 
Praebuliminidae Loeblich and Tappan. 1984 (*1918), p. 43.

Test a high trochospiral coil of three or 
more chambers per whorl but may later be 
reduced to biserial or uniserial; wall calcareous, 
perforate, optically radial or granular: aperture 
an arch with simple internal toothplate or 
may become terminal and may be cribrate. 
M. Jurassic (Bathonian) to M. Oligocene.

CUNEUS Voloshina. 1974
Plate 562. fig. 16

Type species: Tritaxia minuta Marsson. 1878 
(*2047), p. 162 (syn.: Bulimina marssoniCush
man and F. L. Parker. 1940. *840, p. 46. nom. 
nov. pro Tritaxia minuta Marsson. 1878, non 
Bulimina minuta Hantken, 1883, nom. superfl.); 
OD.
Cuneus Voloshina. 1974 (*3313), p. IS.

Test pyramidal in form, triserial through
out but may be slightly twisted, triangular in 
section, sides flat to slightly excavated, sutures 
oblique, flush; wall calcareous, transparent, 
finely perforate, surface smooth; aperture a 
narrow loop extending up the apertural face 
from the base of the final chamber. U. Creta
ceous (Coniacian) to Paleocene; cosmopoli
tan in boreal regions.

Remarks: Differs born Pyramidina in lacking

a tendency toward uniseriality and in the basal 
rather than areal aperture.

NEOBULIMINA Cushman 
and Wickenden. 1928 

Piute 562. figs. 6 -11
Type species: Neobulimina canadensis Cush
man and Wickenden, 1928; OD.
Neobulimina Cushman ami Wickenden. 192»|*862|,p. 12.

Test elongate, enlarging gradually, ovate in 
section, chambers subglobular. inflated, early 
chambers in triserial arrangement, later bise
rial but slightly twisted, sutures distinct, 
depressed, nearly horizontal: wall calcareous, 
finely perforate, surface smooth: aperture a 
loop-shaped opening extending up the terminal 
face, toothplate not described. L. Cretaceous 
(Albian) to U. Cretaceous (Maastrichlian); 
cosmopolitan.

PRAEBULIMHMA Hofker, 1953
Rate 563. figs. 1-5

Type species: Bulimina ovulum Reuss, 1844 
(*2569), p. 215 (non Bulimina ovula d’Orbigny, 
1839) = Bulimina reussi Morrow. 1934 (*2192), 
p. 195: OD.
Praebulimimt Hofker. 1953 1*1504), p. 27.
Praebulimirm Hofker, 1951 (*1498), p. 144 (name not 

available. ICZN An. 13 ibi. type not designated). 
Pmebulimina Thalmann, 1952 (*3172), p. 979; type spe

cies; “Pmehulimina sp." Iname not available. ICZN 
Art. 13 (bl; type species not available!.
Test ovoid, inflated, chambers triserially 

arranged as in Bulimina. sutures distinct, 
depressed; wall calcareous, finely perforate, 
appearing thick and opaque, surface smooth; 
aperture a loop at the base of the Final chamber, 
a simple internal toothplate bordering one 
side of the opening and extending within to 
the margin of the previous apertural foramen. 
M. Jurassic (Bathonian) to U. Cretaceous 
(Maastrichtian): cosmopolitan.

PSEUDOUVIGERINA Cushman, 1927 
Rate 563. figs. 6-9

Tvpespecies: Uvigerina cristata Marsson, 1878 
(*2047), p. 150: OD.
Pseudouvigeriiw Cushman. 1927 (*739|, p. 81.

Test small, subpyramidal, triangular in sec
tion with rounded to bicarinate angles, cham
bers moderately inflated, triserial throughout, 
early chambers closely appressed. later ones



with increased relative height: wall calcar
eous, perforate, surface smooth to pustulose 
but may have one or two low longitudinal cari- 
nae at the angles; apectUre terminal, rounded, 
bordered by a low collarlike rim and with a 
narrow internal columellar toothplate. U. 
Cretaceous (Campanian to Maastrichtian); 
Europe; North America; USSR; Egypt.

PYRAMIDINA Brotzen. 1948
Plate 56.1. figs. 10-12

Tvpe species: Bulimina'! curvisuiurata Brot
zen, 19401*427), p. 29; OD.
Pyramidina Brotzen, 1948 (*429), p. 62.
Pymmidimi Brotzen. 1940|*427),p. 291 name not available.

ICZN An. 1.1 (hi. type not designated).
Test pyramidal, subtriangular in section 

with flattened sides, chambers triserial in 
arrangement, broad and low, increasing in 
relative breadth as added, later chambers 
progressively more overlapping at the mid
line and tending to become nearly central, 
sutures oblique, flush to slightly depressed; 
wall calcareous, finely perforate, surface 
smooth; aperture a high loop-shaped open
ing at the base of the final chamber, tending 
to close at the base and become nearly terminal, 
with only a suture connecting to the chamber 
base. U. Cretaceous (Santonian) to U. Eocene 
(Ludian); Europe; North America.

RECTOBULIMINA Marie. 1956
Plate 56.1. figs. 1.1 and 14

Type species: Rectobulimina carpenlierae 
Marie. 1956; OD.
Rectobulimina Marie. 1956 1*2037), p. B244.

Test narrow and elongate, triserial in the 
early stage, later biserial and finally unise- 
rial; wall calcareous, perforate: aperture 
terminal, rounded to oval, flush with the 
surface, presence or absence of internal 
toothplate unknown. U. Cretaceous (Maa
strichtian): Belgium.

Remarks: Tentatively recognized herein, 
although the base may be trochoid rather 
than t rise rial, and details of the wall structure 
and apertural features are unknown.

SITELLA Voloshina. 1974
Plate 56.1. figs. 15-19

Type species: Bulimina laevis Beissel, 1891 
1*174), p. 66: OD.

Siieltu Voloshina. 1974 |*3313|, p. 19.
Test elongate, subfusiform. high spired, 

chambers elongate, slightly inflated, rapidly 
enlarging and strongly overlapping, four to 
five per whorl, sutures depressed to flush; 
wall calcareous, hyaline, finely perforate, 
optically granular, surface smooth and may 
appear polished: aperture in the shape of an 
inverted T, one slit extending along the base 
of the apertural face and from its midpoint a 
broader slit extends a short distance up the 
apertural face, bordered on each side by a 
narrow rim. a narrow internal toothplate aris
ing from the distal margin of the aperture 
extends within to attach at the previous 
foramen. U. Cretaceous (Coniacian to Maas
trichtian); Germany: Czechoslovakia: Sweden: 
France; England; USSR: Caucasus. W. Siberia; 
USA: New Jersey. Texas, Arkansas.

SPOROBULDWINA Stone. 1949
Piute 564. figs. I and 2

Type species: Sporabulimina perfomla Stone. 
1949; OD.
Spombuliminu Stone. 1949 (*3072), p. 62.

Test elongate, robust, circular to oval in 
section, inflated chambers triserially arranged, 
with a slight tendency to become biserial in 
the adult, sutures slightly depressed: wall 
calcareous, finely perforate, surface smooth; 
primary aperture a narrow elongate slit ex
tending from the base of the final chamber 
about one-half the height of the apertural 
face, supplementary apertures consist of 
numerous oval to irregular openings extending 
from the distal side of the primary aperture 
over much of the depressed terminal face of 
the chamber, each bordered with a narrow 
lip. U. Cretaceous (Senonian) to M. Eocene; 
Peru: Gabon: Kazakh SSR.

SPOROBULIMINELLA Stone. 1949
Plate 564. figs. 1 and 4

Type species: Spombuliminella stainforthi 
Stone. 1949; OD.
Spomhuliminella Stone. 1949 (*3072), p. 81.

Test globular, closely coiled in a low trocho- 
spiral. with four very broad and low. rapidly 
enlarging chambers per whorl, sutures strongly 
oblique, depressed; wall calcareous, perforate, 
surface smooth; primary aperture a low interio-



marginal slit with narrow lip. with numerous 
circular supplementary openings covering a 
broad circular and pustulose region from the 
primary aperture at the base of the chamber 
to its distalmost part, supplementary open
ings each bordered by a low raised lip. U. 
Cretaceous; Peru.

TURRILINA Andreae. 1884
Plate 5M, figs. 5-7

Type species: Turrilina alsatica Andreae, 1884; 
OD(M).
Turrilina Andreae. 1KH4 (*38), p. 120.

Test elongate, (rochospirally enrolled in 
the early stage, later triserial, with rapidly 
enlarging and inflated chambers strongly 
overlapping those preceding, spiral suture 
nearly horizontal, intercameral sutures nearly 
vertical, depressed: wall calcareous, finely 
perforate, optically granular in an Eocene 
species, although the Oligocene type species 
is optically radial, surface smooth; aperture 
an ovate opening parallel to the basal suture, 
wider near the midpoint and bordered by an 
elevated narrow lip. a part of the lip near the 
test axis bends downward to continue as a 
simple columnar toothplate joining the aper
ture to the previous foramen. L. Eocene to M. 
Oligocene; France: Denmark: Netherlands: 
Poland.

Family TOSAIIDAE Saidova. 1981
Tosaiidae. nom. transl. herein, ex subfamily Tosaiinae. 
Tosaiinae Saidova. 1081 f *2696), p. 55 (subfamily).

Test triserial or with tendency to become 
biserial in the adult; wall calcareous, optically 
granular: aperture without toothplate. M. 
Miocene to Holocene.

TOSAIA Takayanagi, 1953
Plate 564, figs. W-12

Type species: Tosaia hanzawai Takayanagi. 
1953; OD.
Tosaia Takayanagi. 19531*31111, p. 30.

Test small, flaring, chambers globular and 
inflated and sutures depressed in the adult, 
three chambers per whorl in the early stage 
but later may be reduced to two per whorl: 
wall calcareous, hyaline, finely perforate, 
optically granular, surface smooth and pol
ished: aperture a short curved slit near the 
base of the apertural face, with narrow bor

dering lip on the upper margin but no inter 
nal toothplate. M. Miocene to Holocene; 
Japan: Pacific: off Panama; Egypt.

Family STAINFORTHIIDAE Reiss. 1963
Stainforthiidae Loeblich and Thppan. 1984 {*19181. p. 43.

nom. transl. ex subfamily .Stainfonhiinae. 
Stuinfonhiinae Reiss. 1963 (*25611, p. 53 (.subfamily). 
Hyalovirgulinidae Hofkcr. 19561*1511), p. 45 (name not 

available. ICZN Art. 29 (a), nol based on included genusl.
Test triserial in early stage, later twisted 

biserial, or may be biserial throughout, cham
bers relatively high: aperture a high loop in 
the apertural face, one margin produced and 
the other infolded and continuous with the 
internal toothplate. Eocene to Holocene.

CASSIDELINA Saidova. 1975 
Plate 565. figs. 1-3

Type species: Cassidelina profunda Saidova. 
1975: OD.
Cassidelina Saidova. 1975 (*2695), p. 313.
Caxsidellina Burmistrova. 19741*452), p. 131.132 (name 

not available. ICZN Art. 13 lul(i), no description). 
Test elongate fusiform, circular to oval in 

section, initial end pointed and commonly 
with a basal spine, inflated chambers in a 
twisted biserial arrangement, increasing rap
idly in relative height as added, final pair 
occupying over half the test length, sutures 
slightly oblique, depressed; wall calcareous, 
optically radial, perforate, pores of medium 
size, surface smooth: aperture a broadly oval 
interiomarginal opening occupying most of 
the apertural face, one margin with a low rim, 
the other bending inward to form an internal 
toothplate like that of Stainfonhia. spoonlike 
in form and nearly closing the apertural 
opening, the free part almost reaching the 
opposite apertural rim but not protruding 
above the apertural level. Pliocene to Holo
cene: Europe; North America: Atlantic: 
Pacific.

GALLIHERINA Kleinpell 
and Tipton. 1980
Plate 565. figs. 4 and 5

Type species: Bulimina uvigerinaformis Cush
man and Kleinpell. 19341*828), p. 5: OD. 
Galliherina Kleinpell and Tipton. 1980 (*1708|, p. 75.

Test elongate, tapered at the base, rounded 
in section, inflated chambers triserially ar



ranged and gradually enlarging, sutures de
pressed; wall calcareous, finely perforate, 
surface with narrow and elevated longitudi
nal costae, generally not continuous across 
the sutures; aperture elongate, arcuate, bor
dered with a slight lip and extending from the 
apex nearly to the base of the final chamber 
face, toothplate not known. M. to U. Miocene 
(Luisian to Mohnian): California.

HOPKJNSINA Howe and Wallace, 1932
Plate 565, figs. 6-H

Type species: Hopkinsina danvillensis Howe 
and Wallace. 1932 (syn.: Virgulina recta 
Cushman var. howei Cushman, 1936. *781, 
p. 47); OD.
Hopkinsina Howe and Wallace. 19321*15691, p. 61.

Test elongate, narrow, chambers slightly 
inflated, increasing in size as added, early 
stage triserial, later biserial, sutures depressed, 
oblique: wall calcareous, perforate, surface 
longitudinally striate or with low costae; 
aperture terminal, ovate, slightly produced, 
bordered with a lip, presence or absence of a 
toothplate unknown. Eocene to Holocene; 
North America: Europe.

MANDJINA de Klasz and Rerat. 1963 
Plate 566, figs. 1-4

Type species: Mandjina excavata de Klasz 
and Rerat, 1963: OD.
Mandjina de Klasz and Rerat. 1963 (*1705|, p. 116.

Test irregularly ovate in outline, rounded 
in section, spherical proloculus followed by 
somewhat twisted, biserially arranged, rap
idly enlarging, and irregularly shaped cham
bers, with angular lower margin just above 
the deeply constricted sutures: surface smooth; 
aperture a slightly arched slit extending up 
the apertural face in a slight depression, one 
maigin being somewhat more elevated than 
the other. U. Eocene; Gabon.

Remarks: Neither the character of the wall 
nor presence or absence of a toothplate is 
known.

STAINFORTHIA Hofker. 1956
Plate 565. figs. 9-12

Type species: Virgulina concava Hoglund, 
1947 1*1487), p. 257; OD.
Slainforthia Hofker. 19561*1510), p. 908.

"NeogUmbalina" Reiss. 1957 (*2557), p. 4 (name not 
available. ICZN An. 11 (cl. 13 (allil. no description, 
published us synonym of SlainforthiaI.
Test narrow, fusiform, rounded in section, 

inflated and globular to ovate chambers increas
ing in height as added, triserially arranged in 
the early stage at least in the microspheric 
generation, later in a twisted biserial arrange
ment, final chambers more loosely biserial, 
sutures oblique, distinct, depressed; wall 
calcareous, hyaline, finely perforate, optically 
radial, surface smooth to longitudinally striate. 
proloculus may have one or more long apical 
spines; aperture a loop in the face of the final 
chamber, with narrow incurved lip at one 
margin, and the opposite margin bent inward 
to form a broad folded toothplate that par
tially closes the opening, lower part of tooth- 
plate attached to the preceding chamber wall 
and long free part with serrate margin. Eocene 
to Holocene; cosmopolitan.

VIRGULINOPSIS Hofker. 1956
Plate 566. figs. 5-11

Tvpe species: Bolivina ettbana Bermudez. 1935 
(*193), p. 1%: OD.
Virgulinopsis Hofker. 1956 (*1511), p. 47.

Test elongate, early chambers form a short 
triserial stage, later biserial, slightly compressed 
and ovate in section, chambers increasing 
rapidly in height as added, sutures distinct, 
depressed, margins lobulate: wall calcareous, 
finely perforate but with poreless apertural 
face, surface striate to narrowly costate; aper- 
ture elongate, at the base of the chamber in 
the early stage, nearly terminal in the adult, 
flaring toothplate with folded and irregularly 
lobed attached part and folded narrow free pan 
with fimbriate margin. Holocene; Caribbean.

VIRGULOPSIS Finlay, 1939
Plate 566. figs. 12 and 13

Type species: Virgulopsis pustulata Finlay. 
1939; OD.
Virgulopsis Finlay. 1939 (*1128), p. 321.

Test elongate, enlarging gradually, oval in 
section, chambers subglobular, triserial in the 
early stage, later biserial, sutures straight, 
depressed; wall calcareous, finely perforate, 
surface finely pustulose to reticulate; aperture 
a curved loop extending up the apenural face 
in a slight depression, may be bordered by a



low rim, presence or absence of toothplate 
unknown. U. Oligocene (Chaitian) to Holo
cene; New Zealand.

VIRGULOPSOIDES McCulloch, 1977
Plate 566, Tigs. 14 and 15

Type species: Virgulopsoides razaensis McCul
loch. 1977; OD.
Virgutapsoides McCulloch. 197V (*1961), p. 254.

Test elongate, rounded to subquadrate in 
section, inflated chambers triserially arranged 
in the early stage, later biserial and twisted 
about the longitudinal axis, sutures distinct, 
depressed: wall calcareous, distinctly perforate, 
hyaline, surface smooth: aperture a curved 
loop or slit extending slightly obliquely up 
the apertural face from its base, bordered by 
a narrow rim, with one margin incurved to 
form a narrow toothplate. Holocene; Gulf of 
Mexico.

Superfamily BULIMINACEA Jones, 1875
Buliminacea Loeblich andTappan, l%l (*1902), p. 299.

noun. corr. pro superfamily Buliminidea. 
BuliminideaGlaessncr. 19451*12501, p. 134. nom. transl. 

ex family Buliminida.
Buliminicae Easton. I960 (*1044), p. 65.79. 
Buliminoidea Ayala-CastaAares, 1963 (*101), p. 69. 
Mlllettiidea Saidova. 1981 1*2696), p. 57.

Test forming a high trochospiral coil or 
may be modified to triserial, later stage may 
be reduced to biserial or uniserial; wall cal
careous, perforate, hyaline, optically radial; 
aperture a high, loop-shaped interiomarginal 
opening, internal toothplate connected to the 
apertural margin and may extend within to 
attach to the margin of the previous chamber 
foramen. U. Cretaceous (Turanian ) to Holocene.

Family SIPHOGENERINOIDIDAE 
Saidova, 1981

Siphogenerinoididae Loeblich and Tappan, 1982 (*1917), 
p. 33. nom. transl. ex subfamily Siphogenerinoidinae. 
Test triserial or biserial to uniserial: aperture 

with toothplate. U. Cretaceous (Turanian) to 
Holocene.

Subfamily SIPHOGENERINOID1NAE 
Saidova. 1981

Siphogenerinoidinae Saidova, 1981 (*2696), p. 60. 
Rectobolininae Saidova, 19811*2696), p. 59 (nom. imperL: 

recte Rectobolivininae).
Test biserial in early stage, later may be

uniserial; aperture terminal with bordering 
lip or rim and internal siphonlike toothplate 
that generally changes in orientation by 180° 
in successive chambers. U  Cretaceous (Turan
ian) to Holocene.

CLAVELLOIDES de Klasz and Rerat. 1962
Plate 566, figs. 27 and 28

Type species: Clavelloides tenuistriatus de 
Klasz and Rerat, 1962 (as tenuistriataY, OD. 
Clavelloides dc Klasz and Renit. 1962 (*1703), p. 182.

Test large, up to 2.5 mm in length, elongate 
and tapering, elongate ovate proloculus fol
lowed by broad and low arched uniserial 
chambers, slightly overlapping at the matgins. 
sutures horizontal, slightly depressed; wall 
calcareous, structure unknown, surface with 
numerous fine low longitudinal costae; aper
ture terminal, elliptical, in a slight depression 
of the apertural face, internal columcllar proc
ess connecting aperture and foramina of suc
cessive chambers. L. to M. Eocene; Gabon.

Remarks: Neither the wall structure nor 
the character of the internal siphon is known 
in detail.

EULOXOSTOMUM McCulloch, 1977
Plate 566, figs. 19-23

Type species: Loxostoma instabile Cushman 
and McCulloch, 19421*831), p. 221 = Bolivina 
bradyi Asano, 1938 (*83), p. 603; OD.
Euloxostomum McCulloch. 1977 (*1961), p. 262 (also 

err. cil. as Euloxostumum, p. 262).
Test elongate, narrow, compressed, cham

bers broad, low. and enlarging rapidly, early 
stage biserial, later chambers much higher, 
then cuneate and finally uniserial and appear
ing rhomboid, chambers produced laterally 
near their base into a short spine, sutures 
depressed; wall calcareous, distinctly perforate, 
thin, translucent, surface smooth, laterally 
carinate; aperture an elongate terminal slit in 
the adult, with distinct bordering lip and a 
prominent internal siphonlike toothplate vis
ible through the hyaline wall. Pliocene to 
Holocene; Pacific, off Mexico; off Califor
nia; Japan.

Remarks: Differs from Loxostomina in the 
smooth surface, laterally apiculate chambers, 
and keel. The original description of the type 
species (L. instabile) cited two specimens as



holotype, that figured on pi. 27, fig. 15. and 
that on pi. 28. fig. 1 . although the text indi- 
cated that the type specimen was No. AHF 
47: all specimens were said to be from the 
locality off Guadelupe Island, Mexico. Later, 
McCulloch (1977, *1961, p. 262) invalidly 
selected an additional specimen as a neotype 
"from the same population as the specimens 
previously designated as the holotype and 
paratypes.”

HILTERMANNELLA Bertels, 1971
Plate 566. figs. 1 (•*-1M

Type species: Hihermannia kochi Bertels, 1970: 
OD.
Hiltermannella Bertels. 1471 (*219), p. 104 Iriom. subsl.

pro Hihermannia Bertels, 19701.
Hihermannia Bertels, 1470 (*218), p. 104 (non Hihermannia 

Hofker. 19541; type species: obj.; OD.
Test elongate, laterally compressed, oval 

in section, margins rounded, broad, low, and 
inflated chambers in sinuate biserial arrange
ment. chambers of a single pair about 160° 
apart, with successive chambers on a single 
side added in planes about 60° apart, later 
chambers proportionately higher, and final 
chamber tending to become central in position, 
as if uniserial, sutures curved, oblique, de
pressed. resulting in a lobulate periphery; 
wall calcareous, finely perforate, surface 
smooth; aperture comma shaped, arising from 
the base of the apertural face, bordered by a 
narrow Lip. and provided internally with a 
simple toothplate. U. Cretaceous (M. Maas- 
trichtian); Argentina.

HOPKINSINELLA Bermudez 
and Fuenmayor, 1966 

Plate 567. figs. 1-5
Type species: Uvigerina auberiana d’Orbigny 
var. glabra Millett, 19031*2147), p. 268: OD.
Hnpkiminella Bermudez and Fuenmayor, 1966 1*209), 

p. 508.
Test tiny, elongate, flattened ovate in sec

tion. biserial throughout bul with tendency 
for final chamber to become terminal, cham
bers increasing in relative height as added, 
sutures oblique, depressed: wall calcareous, 
hyaline, no perforations evident at x 7000 
magnification, surface smooth; aperture loop
like at the base of the final chamber face, on a 
short neck and bordered above with a narrow

lip. may become subterminal and free of the 
base but completely surrounded by the re
curved lip. U. Miocene to Holocene: Malay 
Archipelago: Sahul Shelf off Northwest Aus
tralia: Pacific: Tonga Island; USA: E. coast; 
Trinidad; Venezuela: Greece: Delos Island.

LOXOSTOMINA Sellier de Civricux, 1969 
Pluie 567, figs, 6-10

Type species: Bolivina mavori Cushman, 1922 
1*721), p. 27: OD.
Loxostomina Sellier de Civricux. 1969 1*2864). p. 159 

inon l.oxo.ttomina Saidova, 1975i.
Loxostomellu Saidovu. 1975 (*26951, p. 311: type spe

cies: obj.: OD.
Test narrow, elongate, slightly compressed 

and ovate in section, early stage biserial, later 
with cuneate chambers and finally uniserial, 
chambers progressively higher as added, sutures 
oblique in the early stage, horizontal in the 
uniserial stage, slightly depressed: wall cal
careous, perforate, hyaline, optically radial, 
surface ornamented with very fine longitudi
nal costae; aperture terminal in the adult, 
oval, with a narrow lip, provided with an inter
nal subcylindrica] toothplate that extends from 
the aperture to the previous foramen, those 
of successive chambers changing orientation 
by 180°. one border being produced as a 
tooth. Eocene to Holocene: cosmopolitan.

PARABRIZAUNA Zweig-Strykowski 
and Reiss, 1976 

Plate 566. figs. 24-26
Type species: Bolivina porrecta Brady. 1881 
(*339), p. 57: OD.
Bnzalina fParabri-alina) Zweig-Strvkowski and Reiss, 

19761*3456), p. 100.
Test narrow and elongate, slightly flattened 

and oval in section, biserial, chambers mod
erately inflated, increasing rapidly in relative 
height, with later chambers cuneate and 
tending to become centered and uniserial. 
sutures oblique, depressed; wall calcareous, 
hyaline and transparent, optically radial, finely 
perforate, surface smooth: aperture basal in 
the juvenile stage, terminal in the adult, ellip
tical. with distinct bordering lip and internal 
siphonlike toothplate. the free part protrud
ing through the apertural opening. Holocene:
N. and S. Atlantic; Caribbean; West Indies; 
Red Sea.
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Remarks: Resembles Loxostomina but dif
fers in the surface being smooth rather than 
having fine longitudinal striae.

RECTOBOLIVINA Cushman. 1927
Plate 567. figs. 11-17

Tvpe species: Sagrina bifrons Brady, 1881 
(*339|, p. 64; OD.
Rectoholivina Cushman, 1927 |*742), p. 68.
Siphogerina /Rectoholivina) Yabe ami Hanzawa. 1929 

(*3410), p. 159lnom. Iran si.: err. cit. pmSiphogenerinal
Test elongate, slightly compressed and oval 

in section with median groove on the flat 
sides of the test, chambers broad and low, 
biserial in the early stage, later uniserial and 
rectilinear with chambers slightly arched at 
the midline of the test, sutures straight in the 
juvenile stage, later ones arched, depressed: 
wall calcareous, finely perforate, optically 
radiate, surface smooth or with longitudinal 
costae at the borders of the median sulcus, 
accompanied by additional longitudinal costae 
in the later part of the test; aperture in the 
adult a broad circular opening bordered by a 
projecting lip, provided with a twisted hemi- 
cylindrical toothplate that is folded at both 
edges, those of successive chambers 180° apart 
in orientation. M. Eocene to Holocene; 
cosmopolitan.

SAGR1NELLA Saidova, 1975
Plate 567, figs. 18-21

Type species: Sagrinella guinai Saidova, 1975; 
OD.
Sagrinella Saidova, 1975 (*2695), p. .109.
Brizalina /Pseudobri:alina) Zweig-Strykowski and Reiss, 

1976 (*3456), p. 109: type species: Bolivina lohaia 
Brady. 1881 (*339), p. 58; OD.
Test elongate, slightly compressed and oval 

in section, chambers broad, low. and biserially 
arranged in the early stage, later becoming 
relatively higher, loosely biserial and finally 
uniserial, chambers sharply angled about one- 
third the distance from the basal suture, with 
a prominent ridge or carina at the angle 
resulting in a serrate outline, terminal face 
convex, sutures depressed, strongly oblique; 
wall calcareous, optically radial, chamber angle 
variously pustulose or carinate, perforate, with 
large pores in the lower part of the chambers 
below the carinate angle; aperture large, oval.

areal to terminal, with bordering lip and a 
hemicylindrical toothplate that changes ori
entation about 180° in successive chambers. 
Holocene; tropical and subtropical Atlantic; 
Pacific; Timor Sea.

SAIDOVINA Haman. 1984
Plate 568. figs. 7-10

Type species: Bolivina karreriana Brady. 1881 
(*339), p. 58; OD.
Suidovina Haman. 1984 (*13721, p. 419 Inom. subsl. pro 

Loxostomina Saidova, 19751.
Loxostomina Saidova, 1975 (*2695), p. 311 (non Loxo

stomina Sellier de Civrieux. 19691; type species: obj.; 
OD.
Test elongate, tapering at the base, ovate 

in section, margins bluntly rounded, cham
bers biserially arranged, increasing in relative 
height as added, final chamber nearly central 
in position as if uniserial, sutures deeply 
depressed, slightly oblique; wall calcareous, 
optically radial, finely perforate, surface with 
closely spaced low longitudinal ribs that may 
be irregular and anastomose, base produced 
into short proximally directed spines: aperture 
large, areal, oval, with prominent lip, and 
with spoutlike toothplate having a subcylin- 
drical attached part and narrow free part that 
shows through the aperture as a tooth. Pliocene 
to Holocene; Atlantic; North America; Pacific.

SIPHOGENERINOIDES Cushman. 1927
Plate 568. figs. 1-6

Type species: Siphogenerina plummeme Cush
man. 1926 (*733), p. 18; OD.
Siphogenerinoides Cushman, 1927 (*742), p. 63.

Test small, elongate, slender, both micro- 
spheric and megalospheric generations with 
biserial early stage and uniserial and rectilin
ear later stage, chambers broad and low. closely 
appressed. sutures straight and horizontal in 
the adult: wall calcareous, perforate, surface 
with ten to twelve low and continuous longi
tudinal costae; aperture terminal, elliptical 
to reniform, bordered by a prominent and 
everted lip, and provided with an internal 
spoutlike toothplate that attaches at the con
cave side of the aperture, extending back to 
connect to the previous foramen, (oothplates 
change in orientation by 180° in successive 
chambers. U. Cretaceous (Turonian) to U.



Paleocene: North America; South America: 
Africa: Mideasl.

SPIROLOXOSTOMA Conato, 1964
Plate 568, figs. 11-16

Type species: Spiroloxostoma croame Conato. 
1964: OD.
Spiroloxostoma Conato. 1964 1*654). p. 264.
Vsertdodia KantorovA. 19751*16441, p. 67; type species: 

Vxevalodia czechoviczi KantorovA. 1975: OD.
Test small, elongate, oval in section, pro

loculus large, globular, chambers in a twisted 
biserial arrangement, early ones broad and 
low, increasing in height as added, final cham
ber tending to become terminal and produced, 
sutures oblique, depressed: wall calcareous, 
optically radial, finely and densely perforate, 
surface ornamented by short longitudinally 
aligned irregular ridges and nodes: aperture 
in the early stage an arch at the base of the 
chamber with a small lip at one margin, later 
becoming circular and areal and finally ter
minal. bordered by a lip and with a projecting 
tooth, internally the toothplate forms a narrow 
ridge running along the inside of the cham
ber wall to connect successive foramina. L. 
Miocene to L. Pliocene: Italy; Czechoslovakia.

Subfamily TUBULOGENERIN1NAE 
Saidova, 1981

Tubulogenerininuu. nom. corr. herein. 
Tahulogenerininae Saidova. 1981 (*2696), p. 56 Inom. 

imperil.
Siphogenerininae Loeblich and Tappan. 1982 1*1917). 

p. 33 I name nol available, ICZN A n  13 lal(i). no 
description!.

Siphogenerininae Loeblich and Tappan. 1984 (*1918), 
p. 44.
Test triserial in early stage, later may be 

biserial and finally uniserial, rarely uniserial 
throughout but with triserial ancestry reflected 
internally by the hemicylindrical toothplates 
that change orientation by 120° in successive 
chambers, as in the uniserial stage of those 
with triserial base; aperture terminal, rounded, 
with short neck or thickened rim. U. Creta
ceous (Turonian) to Holocene.

Remarks: Differs from the probably ances
tral Siphogenerinoidinae in the less well- 
developed biserial stage and ovate rather than 
arcuate or reniform aperture.

AMPLECTOPRODUCTINA
Patterson. 1986 
Plate 835, figs. 1-4

Type species: Amplecloproductina carnato- 
lintra Patterson. 1986: OD.
Amplecloproductina Fallerson, 19861*2369), p.190.

Test elongate, tapering, uniserial, circular 
in section, sutures straight, slightly constricted; 
wall calcareous, hyaline, nonperforate. sur
face with numerous longitudinal costae that 
are continuous from chamber to chamber: 
aperture terminal, circular, bordered by an 
elevated rim. internally provided with a verti
cal hemicylindrical toothplate that is oriented 
120° from that of the preceding chamber, the 
toothplate closing toward the base of the cham
ber to form a complete tube. Pliocene to 
Pleistocene; western S. Atlantic.

BITUBULOGENERINA Howe, 1934 
Plate 569. figs. I and 2

Type species: Bitubulogenerina vicksburgensis 
Howe, 1934; OD.
Bitubulogeneriiut Howe. 1934 |*I567|, p. 420.

Test small, flaring, short triserial early stage 
followed by biserially arranged and inflated 
chambers, sutures distinct, depressed; wall 
calcareous, perforate, surface smooth or 
pustulose, commonly with a transverse keel 
at the widest part of each chamber a short 
distance above its base, keel may be irregular 
to somewhat nodose or tubulose: aperture 
large, terminal, oval, surrounded by a distinct 
lip, toothplate siphonlike. M. Eocene (Lutetian) 
to M. Miocene (Tortonian): USA: Mississippi. 
Louisiana; France; Italy: Gabon; Nigeria.

ORTHOKARSTENIA Dietrich. 1933
Plate 569. figs. 3-16

Tvpe species: Orthocerina ewaldi Karsten, 
1858 (*1656), p. 114; OD.
Orthokarstema Dietrich. 1935 (*959), p. 8(1. 
Siphogenerita Furrcr, 1961 (*1198), p. 271; type species: 

Siphogenerinoidex clarkiCushman and Campbell. 1936 
1*816), p. 91: OD.
Test narrow, elongate, enlarging gradually 

from a rounded base, microspheric genera
tion with early triserial stage followed by a 
short biserial stage, megalospheric genera
tion with proloculus followed immediately by 
biserial stage, both generations with cham



bers subcylindrical and somewhat inflated in 
the uniserial adult, tower chamber margin 
crenulated, sutures distinct, depressed, over
lapped by the chamber crenulations; wall 
calcareous, finely perforate, surface smooth 
or with fine longitudinal striae or low costae; 
aperture terminal, elliptical to reniform, with 
short neck and distinct lip and provided with 
spoudike internal toothplate that extends to 
the previous foramen, those of successive cham
bers changing orientation by 120° to 180°, 
spout may terminate in a small opening adja
cent to the concave side of the aperture but 
not connected to it. U. Cretaceous (Turanian 
to Maastrichtian): North America; South 
America; Africa.

RECTUVIGERINA Mathews. 1945
Plate 569. figs. 28 and 24

Type species: Siphogenerina multicostata 
Cushman and Jarvis. 1929 (*827), p. 14; OD.
Recluvigerina Mathews. 14451*2058), p. 390. 598. 601. 
Uvigerina t Recluvigerina) dayon and Sigal. 19741*1244), 

p. 220 (nont. transl.).
Test elongate, rounded in section, early 

chambers triserial, later uniserial, and may 
have intervening biserial stage, sutures oblique 
in the early stage, horizontal and straight in 
the uniserial part; wall calcareous, perforate, 
surface with longitudinal costae that may be 
continuous across the sutures or discontinuous 
and may terminate in short spines: aperture 
terminal on a neck, rounded, and with a 
phialine lip, internal siphonlike toothplate 
connecting successive apertural foramina. U. 
Eocene to Holocene; cosmopolitan,

SAGRINA d’Orbigny. 1839
Plate 569. figs. 17-22

Tvpe species: Sagrina pulchella d’Orbigny, 
1839; OD(M).
Sagrina d'Orbigny. 18391*23041, p. 144.
Sagruma Bronn and Roetner. 185.3 1*4221, p. 92 lerr. 

emend.).
Test small, flaring, subtriangular in oudine, 

oval in secdon, short early triserial stage, 
later biserial with inflated chambers that are 
distinctly angular at the widest part and over
hang a deeply recessed lower margin a short 
distance above the previous suture; wall 
calcareous, finely perforate, surface orna

mented with numerous low and longitudinal 
costae that are not continuous from one cham
ber to the next and may end in short spinules 
at the angular chamber margin: aperture 
terminal, ovate, large, occupying a large area 
of the terminal face, bordered by a low nar
row lip. and with broad hemicylindrical inter
nal toothplate. Holocene; Atlantic; West 
Indies; Cuba; Red Sea.

SAGRINOPSIS Sellier de Civrieux. 1969 
Plate 569. figs. 23-27

Tvpe species: Siphogenerina ad vena Cushman, 
1922 (*721), p. 35; OD.
Sagritwpsis Sellier de Civrieux, 1969 (*2864), p. 151.

Test small, up to 0.45 mm in length, elongate, 
compressed, narrowly oval in section, cham
bers broad, low, and oblique in the early stage, 
triserial at Hist, then biserial and finally uniserial 
and rectilinear, with chambers becoming pro
portionately somewhat higher, moderately 
inflated, widest near the base and slightly 
narrower distally, sutures oblique and straight 
in the early part, gently curved and arched at 
the midline in the uniserial part: wall calcar
eous. hyaline, transparent, optically radial, 
finely perforate, surface pustulose. knobby 
and spinose in the early stage, ornamentation 
in the later chambers restricted to the widest 
part of the chambers a short distance above 
the preceding suture; aperture terminal, oval, 
bordered with an everted lip and provided 
with an internal siphonlike toothplate (hat 
connects to the previous apertural foramen. 
Miocene to Holocene: Atlantic; Pacific: 
Venezuela; Cuba.

SHASTRINA Huddleston and Kalia. 1981
Plate 570. figs. 12-14

Type species: Shastrina udbodhaka S. N. Singh 
and Kalia, 1970: OD.
Shastrina Huddleston and Kalia. 1981 1*1575), p. 653 

i validated by designation of type speciesi.
Shastrina S. N. Singh and Kalia. 1970 (*29801, p. 167 

(name not available. ICZN Art. I3lbland68lal(i); type 
not designated).
Test small, about 0.4 mm to 0.5 mm in 

length, early stage triserial, with rapidly enlarg
ing and moderately inflated chambers, later 
biserial, chambers of greater relative height 
and test of slightly reduced diameter, adult



with one to three uniserial chambers, oval in 
section, sutures depressed: wall calcareous, 
optically radial, coarsely perforate, surface 
hispid; aperture an inleriomarginal loop in 
the early stage, terminal and elongate ovate 
in the adult, no toothplate. M. Eocene (Lute
tian): India: Rajasthan.

Remarks: Although originally described 
as a planktonic genus in the Guembelitriinae. 
Shastrina appears closer to Trituhuiogenerina 
and other Tubulogenerininae.

SIPHOGENERINA Schlumbeiger. 1882
Plate 570. figs. 4-11

Type species: Siphogenerina costata Schlum- 
berger, 1883 (*2759), p. 2b; SD Cushman, 
1927 (*746), p. 190.
Siphogenerina  Schlumberger. in Milne-Edwards, 1882 

(*2150|, p. 51.
E llipsosiphogenerina  A. Silvestri. 1902 (*2927), p. 101: 

type species: obj.; SD Lneblich and lappan. 1964 
1*1910), p. C569.

Uvigerina <Siphogenerina) Gla^on and Sigal. 19741*1244), 
p. 225 mom. transl.).

RectuvigerineU a  Saidova. 1975 (*2695), p. 316: type spe
cies: Siphogenerina  raphanus (Parker and Jones) var. 
tropica  Cushman. 1926 (*733). p. b: OD.
Test elongate, large, robust, short triserial 

early microspheric stage or biserial megalo- 
spheric one, later uniserial, with closely 
oppressed subcylindrical chambers and straight 
and slightly depressed horizontal sutures; wall 
calcareous, hyaline, finely perforate, optically 
radial, surface with heavy and generally con
tinuous longitudinal costae; aperture terminal, 
rounded, with a short neck and phialine lip. 
provided with internal siphonlike toothplate. 
those of successive chambers changing ori
entation by about 120°. Eocene to Holocene; 
cosmopolitan.

TRANSVERSIGERINA Mathews, 1945
Plate 570. figs. 15 and 16

Type species: Siphogenerina mphanus (Parker 
and Jones) var. transversus Cushman. 1918 
(*711). p. 64: OD.
R ectuvigenna  i Trannersigerinai Mathews. 1945 (*20581, 

p. 599.
Trainversigerina Lamb and Miller. 1984 |*1784|, p. II 

mom. trunsl.).
Test elongate, robust, early stage triserial. 

later uniserial. with horizontal sutures arched 
between adjacent costae; wall calcareous.

perforate, surface with eight to twelve con
tinuous. broad, and platelike longitudinal 
costae: aperture terminal, rounded, may be 
on a short neck, and bordered with a narrow 
lip. provided internally with siphonlike tooth
plate. U. Oligocene to U. Miocene; Western 
Hemisphere.

TRITUBULOGENERINA Howe, 1939 
Plate 570, figs. 1-3

Type species: Trituhuiogenerina mauricensis 
Howe. 1939; OD.
Trituhuiogenerina Howe. 19391*15681. p. 69.

Test tiny, ovoid, circular in section, trise
rial throughout, chambers enlarging rapidly, 
slightly inflated, sutures moderately depressed; 
wall calcareous, perforate,surface pustulose; 
aperture terminal, large, circular, bordered 
by a narrow lip. M. Eocene to U. Eocene; 
USA: Louisiana.

TUBULOGENERINA Cushman. 1927
Plate 570. figs. 19-21

Type species: Textularia (Bigenerina) tubulifem 
Parker and Jones, 1863 (*2349), p. 94; OD.
Tuhuiogenerina  Cushman. 1927 (*739), p. 78.

Test elongate, subconical, rounded to oval 
in section, short early triserial stage, then 
biserial and finally uniserial. with closely 
appressed subcylindrical chambers that may 
appear nodose, terminal face convex, sutures 
straight and horizontal, deeply constricted; 
wall calcareous, surface nodose or ornamented 
with very fine irregular to anastomosing lon
gitudinal ribs: aperture a long narrow slit in 
the center of the terminal face, with one mar
gin slightly elevated and the other depressed, 
provided with a broad internal hemicylindrical 
toothplate. M. Eocene (Lutetian) to Oligocene: 
Europe: North America: Australia.

UN1COS1PHON1A Cushman. 1935
Plate 570, figs. 17 and 18

Type species: Unicosiphonia crenuiata Cush
man. 1935: OD.
U nicosiphonia  Cushman, 1935 (*777), p. 81.

Test elongate, cylindrical, uniserial and rec
tilinear throughout, early chambers broad and 
low. later ones of increased height, overlapping 
at the periphery, sutures straight to scalloped, 
slightly depressed: wall calcareous, finely



perforate, surface with distinct longitudinal 
costae that die out in the adult, later cham
bers with prominent and proximally directed 
projections resulting in a crenulate lower mar
gin; aperture terminal, rounded, in a depressed 
area of the terminal face, bordered by a nar
row lip and provided with an internal siphonlike 
toothplate- Late Tertiary; Atlantic.

Family BULIMINIDAE Jones, 1875
Buliminidae Eimer and Fickert, 1899 (*1088), p. 608, 

nom. coit . p m  family Buliminida.
BuJiminidu Jones, in Griffith and Henfrev, 18751*13001. 

p. 320.
Buliminidee Schwuger. 18761*28291, p. 479. 
Buliminidea Schwager. 1877 (*2830), p. 19.
Buliminidae Schwager. 1877 (*2830), p. 19 (subfamily!. 
Bulimininae Brady. 1881 (*339), p. 44 (suhfamily). 
Buliminina Lunkesler. 1885 (*1790), p. 847,
Buliminae Rhumbler, 1895 (*26161, p. 89 (subfamilyl. 
Buliminae Delage and Herouard, 1896 (*926|, p. 140. 
Globobulimminae Hofker. 19511 *1498), p. !48(subfamilyl. 
Globobuliminidae Hofker, 1956 (*1510), p. 908.

Test a high trochospiral of not more than 
three chambers per whorl, later may be reduced 
to biserial: aperture a loop in the apertural 
face, with distinct platelike toothplate that 
extends backward from the aperture to the 
previous foramen. L. Paleocene (Danian) to 
Holocene.

BULIMINA d’Orbigny, 1826
Plate 571, figs. 1-3

Type species: Bulimina maryinata d’Orbigny, 
1826; SD Cushman, I9J1 (*702), p. 76. 
B ulim ina  d'Orbigny. 1826 1*2303), p. 269.

Test elongate ovate to subcylindrical. cham
bers triserially arranged, but later ones may 
be nearly centered as if tending to become 
uniserial, septa distinct, depressed; wall cal
careous, finely to coarsely perforate, optically 
radial, surface smooth, but lower margin of 
chambers may be carinate, fimbriate, or spi- 
nose; aperture a loop extending up the face 
from the base of the last chamber, a free 
border having an elevated rim. and a fixed 
border continuous with an internal folded 
toothplate that attaches to the inside cham
ber wall below the aperture, and has a smooth 
to dentate, flaring to enrolled and almost 
tubular free shank. Paleocene to Holocene; 
cosmopolitan.

GLOBOBUL1MINA Cushman, 1927
Plate 571. figs, 4-12 and 17-19 

Type species: Glnbobulimina pacifica Cush
man. 1927; OD.
G lnholm lim ina  Cushman. 1927 (*742), p. 67.
B ulim ina iD esinobulim ina) Cushman and Parker. 1940

(*839), p. 19: type species: Bulim ina auriculaia Bailey.
1851 |*106|, p. 12: OD.

C uvittierellu  Kahaghi. 1977(*2508), p. 166: type species:
C uvilliem tla saubriguensis Rahaghi. 1977; OD.
Test ovate in outline, circular in section, 

triserial, with rapidly enlarging and strongly 
overlapping inflated chambers, later cham
bers may partially or completely overlap the 
preceding ones, sutures strongly oblique, 
slightly depressed; wall calcareous, finely 
perforate, thin, surface smooth: aperture loop 
shaped, with doubly folded tongue joined to 
one margin of the opening, the free upper 
part partially filling the opening and forming 
a projecting fanlike to comblike tip. internal 
part of the toothplate forming a trough that 
leads into the chamber then bends to the 
anterior comer of the aperture, attached at 
both ends, lower part of the trough contacting 
the free tip of the tongue of the previous 
chamber and connecting the aperture and 
foramen. L. Paleocene (Danian) to Holocene: 
cosmopolitan.

Remarks: As apertural characters appear 
to be more important genetically than are 
either the degree of chamber overlap or the 
occasional closing of the base of the aperture 
so that it appears areal, both Desinobulimina 
and Cu villierella are regarded as synonyms of 
Globobulimina. The type species of both 
Desinobulimina and Cuvillierella may become 
biserial in the adult.

PR AEGLOBOBULI1VUNA Hofker. 1951
Plate 571. figs. 13-16

Type species: Bulimina pvrula d’Orbigny var. 
spinescens Brady, 1884 (*344), p. 400; OD. 
P m eg lobobulim ina  Hofker. 1951 1*1498), p. 248.

Test elongate ovate, rounded in section, 
triserial, chambers somewhat inflated and 
strongly overlapping, sutures strongly oblique 
to nearly vertical, depressed; wall calcareous, 
optically radial, perforate, surface smooth, or 
may have tiny spines at the base of the cham
bers; aperture a high narrow curved slit, 
extending from the base of the final chamber.



Loothplate consists of a simple folded tongue 
that connects the aperture and preceding 
foramen, with fixed shank attached to the 
chamber wall below the aperture and wide 
free shank that may be dentate joined to the 
wall at the anterior end of the aperture, a 
small free tip protruding through the open
ing. U. Paleocene (Thanelian) to Holocene; 
cosmopolitan.

PROTOGLOBOBULIMINA Hofker, 1951
Plate 572. figs. 1-6

Type species: Bulimina pupoides d'Orbigny. 
18461*2309), p. 185: OD.
Protoglobobulim ina  Hofker. 1951 1*14981, p. 252.

Test triserial, rounded in section, rapidly 
enlarging globular to ovate chambers that do 
not strongly overlap earlier ones as in Prae- 
globobulimina, sutures depressed; wall cal
careous, thin, optically radial, finely perforate, 
with interspersed elongate larger pores, sur
face smooth; aperture loop shaped, with bor
dering rim, toothplate straight and troughlike 
throughout or may end in a slightly protrud
ing fanlike free part. M. Miocene (Tortonian) 
to Holocene; cosmopolitan.

Remarks: Papp and Schmid (1985, *2338, 
p. 69) regard Bulimina pupoides as a syno
nym of B. pyrula d’Orbigny, but the latter 
appears closer to Globobulimina than to the 
present genus.

Family BUL1MINELLIDAE Hofker. 1951 
Buliminellidae Hofker. 1951 (*1498), p. 121. 
Buliminellinae N. K. Bykovu. in Rauzer-Chemousova 

and Fursenko, 19591*2.531), p. 323 (subfamily).
Test a high trochospiral. with numerous 

chambers per whorl; aperture loop shaped, 
with internal toothplate connecting successive 
apertures. L. Paleocene (Danian) to Holocene.

BULIMINELLA Cushman. 1911
Plate 572. figs. 7-11

Tvpe species: Bulimina elegantissima d’Or
bigny. 1839 (*2306), p. 51: OD.
B ulim inella  Cushman. 19| 1 (*702|, p. 88.

Test elongate, a high trochospiral coil of 
only two to three whorls of numerous very 
broad low chambers, intercameral sutures 
slightly curved, perpendicular to the spiral 
suture and almost paralleling the long axis of

the test, slightly depressed: wall calcareous, 
optically radial, perforate, surface smooth, 
rarely striate; aperture a loop in the depressed 
face of the final chamber, broadest at the 
upper end. with high and denticulate rim, 
simple and ridgelike internal toothplate 
connecting the aperture to the previous 
foramen. M. Eocene (Lutetian) to Holocene; 
cosmopolitan.

BULIMINELLITA Cushman 
and Stainforth, 1947
Plate 572. figs. 12 and 13

Type species: Buliminellila mirifica Cushman 
and Stainforth, 1947; OD.
B ulim inellila  Cushman and Stainforth, 1947 (*849). p. 78.

Test elongate, about three to five wide and 
low chambers per whorl in a high trochospiral 
coil, chambers fewer and less broad than in 
Buliminella. intercameral sutures strongly 
oblique and depressed, final chamber may be 
nearly central in position; wall calcareous, 
optically radial, finely perforate, with evenly 
distributed pores, surface smooth; aperture 
in the early stage loop shaped as in Buliminella, 
but becoming terminal, rounded, and pro
duced on a neck in the adult, tubular toothplate 
visible within the apertural opening, continu
ing within to attach to the side of the previous 
foramen. U. Eocene toL. Pliocene; Ecuador; 
USA: California; Italy.

QUADRATOBULIMINELLA
de Klasz. 1953

Piute 572. figs. 19 and 20
Type species: Quadmlobuliminella pymmidalis 
de Klasz. 1953; OD.
Q uadm lobu lim inella  de Klasz. 19531*16961, p. 435.

Test trochospiral, flaring, subquadrate in 
section, about four slightly inflated chambers 
per whorl, sutures depressed; wall calcareous, 
perforate, surface smooth: aperture a short slit 
at the base of the final chamber, toothplate not 
described. L. Paleocene (Danian) to U. Paleo
cene (Montian); Germany: France; USA: 
California.

Family UVIGERINIDAE Haeckel. 1894
Uvigerinidae Galloway and Wissler. 1927 (*1209), p. 74, 

nom. cotT. pro family Uvigerinida.
Uvigerinida Haeckel. 1894 (*1355), p. 185.



Test triserial to biserial in early stage, later 
may be hiserial or tend to become uniserial, 
although commonly with oblique sutures: 
aperture terminal on a neck, internal toothplatc 
connecting aperture and foramina of succes
sive chambers. Paleocene to Holocene.

Subfamily UVIGERININAE Haeckel. 1894
Uvigerininae Cushman, 1913 1*704), p. 41. nom. transl. 

ex family tivigcrinida.
Test triserial, at least in the early stage, 

chambers rounded and inflated: aperture 
terminal, with neck and phialine lip and pro
vided with internal siphonlike toothplate. L. 
Eocene (Ypresian) to Holocene.

ATWILLINA Kleinpell and Tipton, 1980
Plate 572, figs. 14-18

Type species: Siphogenerina pseudncocoaensis 
Cushman and Kleinpell, 1934 (*828), p. 13; OD.
A iw illina  Kleinpell and Tipton. 1980 (M708), p. 77. 
Tiptonina  Lamb and Miller, 1984 1*1784). p. 10; type 

species; Siphngenerina  nodifern  Cushman and Klein
pell, 1934 |*828). p. 13; OD.
Test elongate, stout, circular in section, 

long triserial stage with depressed and oblique 
sutures, later chambers more loosely triserial, 
final one or two tending to become uniserial; 
wall calcareous, perforate, with narrow, ele
vated. and widely spaced longitudinal costae 
that commonly are continuous across the 
sutures but tend to die out early on the final 
chamber: aperture rounded, terminal, on a 
short and smooth cylindrical neck. M. Oligo- 
cene to L. Miocene: USA: California. Texas, 
Louisiana.

Remarks: The toothplate has not been 
described for either Aiwillina or Tiptanina. 
Lamb and Miller (1984, *1784, p. 10) cite the 
range of the monotypic Tiptonina as M. to U. 
Oligocene and illustrate as a “topotype" a 
specimen from the “upper Oligocene Lower 
Santos Shale . . .  Chico Martinez Creek, Cali
fornia.” However, the holotype of S. nodifera, 
the type species of Tiptonina. is “from the 
| lower | Miocene, 160+ feet stratigraphically 
above base of Temblor Formation, Cameras 
Creek, California,” from both a different local
ity and horizon; either the species described 
by Lamb and Miller is distinct from that of

Cushman and Kleinpell or the genus has a 
longer range than indicated. We regard it as 
congeneric with Aiwillina.

CIPEROZEA Vella, 1961
Plate 573. figs. 1-3

Type species: Siphogenerina onglevi Finlav. 
1939(*1127), p. I l l ;  OD.
C iperozea  Vella. 1961 1*3286), p. 481.
Estorffina  Kleinpell and Tipton. I980(*I708), p. 79; type 

species; S iphogenenna  m ayi Cushman and E L. Parker. 
1931 |*836). p. 10: OD.
Test elongate, robust, with elongate trise

rial stage and oblique sutures, final one to 
two chambers cuneate to nearly uniserial; 
wall calcareous, coarsely perforate, numer
ous low longitudinal costae on the main part 
of each chamber stopping abruptly as a blunt 
spine at the widest part of the chamber a 
short distance above the preceding suture, 
giving the chambers an overhanging appear
ance: aperture terminal, rounded, on a short 
neck. M. Oligocene (Rupelian) to M. Miocene 
(Tortonian): New Zealand; Trinidad; USA: 
California; W. Atlantic: off North Carolina.

Remarks: A toothplate has not been re
ported for either Ciperozea or Estorffina.

EUUVIGERINA Thalmann. 1952 
Plate 572. figs. 21-25

Type species: Uvigerina aculeata d’Orbigny, 
1846 (*2309), p. 191; OD.
E uuvigerina  Thalmann. 1952 (*3172), p. 974 (validated 

by designation of type species).
Tuiiv/gerifm Hofkcr. 19511 *14981, p. 217 (name not avail

able. (CZN Art. 13 lb), type species not designated). 
Test elongate, triserial, chambers inflated, 

sutures depressed; wall calcareous, perforate, 
surface with numerous fine spines; aperture 
terminal, rounded, on a tubular neck and bor
dered by a phialine lip. a narrow ribbonlike 
and twisted toothplate extends within from the 
aperture to fasten against the previous fora
men. M. Eocene to Holocene; cosmopolitan.

HOFKERUVA Vella, 1961
Plate 573. figs. 4-9 and 20

Type species: Hofkeruva f Hofkeruva) mala 
Vella, 1961: OD.
H ofkeruva  fH o fkeruva) Vella, 1961 (*3286), p. 473.



H ofkeruva  tL am in iuva l Vella. 1%1 1*3286), p. 474; type 
species; H o fkeruwi (Lam ininva) tu lam oea  Vella. 1%): 
(JD.

H ofkeruva (Trigonouva) Vella, 1961 (*3286), p. 476; type 
species: H ofkeruva  (Trigonouva) zeacum irutla  Vella. 
1961; OD.

B eckina  Klein pell and Tipton. 19601*1708), p. 78; type 
species: B eckina hom adayi Kleinpell and Tipton. 1980: 
OD.

Laim ingiiw  Kleinpell and Tipton, 1980 1*1708), p. 80: 
type species: Siphogenerina  sm ith i Kleinpell, 1938 
1*1707), p. 304; OD.
Test elongate, triserial throughout, rounded 

to subtriangular in section, chambers inflated 
and sutures depressed; wall calcareous, per
forate. surface with thin longitudinal costae 
that are narrower than the intervening spaces 
covering the chambers to the base of the 
apertural neck but commonly are not contin
uous across the sutures; aperture rounded, at 
the end of a short tubular neck, with phialine 
lip, a simple ribbonlike toothplate runs through 
the neck and to the preceding foramen. L. 
Oligocene (Latorffian) to L. Pliocene (Pontian); 
New Zealand; USA; California; probably 
cosmopolitan.

MINIUVA Vella. 1961
Plate 573. figs. 11-13

Type species: Miniuva minima Vella. 1961; 
OD.
M iniuva  Vella. 1961 1*3286), p. 480.

Test elongate, small, up to 0.3 mm in length, 
irregularly triserial in the early stage, with 
inflated chambers and constricted and oblique 
sutures, final chamber slightly compressed 
and tending to become uniserial; wall calcar
eous, perforate, surface with narrow and irreg
ular longitudinal costae that are not continu
ous over the sutures; aperture terminal, 
rounded. at the end of a short neck. bordered 
with a narrow lip. M. Miocene (Helvetian): 
New Zealand.

Remarks: No information is available as to 
the presence of a toothplate in Miniuva.

NEOUVIGER1NA Thalmann. 1952
Plate 573. figs. 14-17

Type species: Uvigerina asperula var. ampul- 
lacea Brady. 1884 (*344), p. 579; OD.
N eouvigerina  Thalmann, 1952 (*3172). p. 977 (validated 

by designation of type species).

N eouvigerina  Hofker. 1950 (*1495), p. 67 iname not 
available. ICZN Art. 13 (alii): no description). 

N eouvigerina Hofker. 1951 (*1498). p. 206 Iname not avail
able, ICZN Art. 13 lb): type species not designated).
Test small, with early triserial stage and 

later irregularly uniserial, chambers inflated, 
sutures depressed; wall calcareous, perfo
rate. surface finely hispid: aperture terminal, 
rounded, on a thin and elongate neck with 
a phialine lip. and with a narrow ribbon- 
like toothplate extending within the neck to 
attach at the side of the preceding fora
men. U. Oligocene (Chattian) to Holocene; 
cosmopolitan.

NORCOTT1A Vella, 1961 
Plate 573. fig. 10

Type species: Hopkinsina mioindex Finlay, 
1947 (*1130), p. 282; OD.
N orcoltia  Vella. 1961 (*3286), p. 478.

Test small, elongate, subfusiform in outline, 
triserial throughout, somewhat trigonal in sec
tion in the early stage, later chambers more 
inflated and increasing in relative height as 
added, final chamber tapering to the neck; 
wall calcareous, perforate, surface with fine 
longitudinal ribs that may appear somewhat 
pustulose; aperture terminal, rounded, on a 
short neck and with a phialine lip. M. Miocene 
(Helvetian to Tortonian); New Zealand.

Remarks: The presence or nature of a 
toothplate in Norcoltia is unknown, as speci
mens commonly are secondarily filled in 
preservation.

RUATOR1A Vella, 1961
Plate 573, figs. 18 and 19

Type species: Ruatoria ruaioria Vella, 1961; 
OD.
R uatoria  Vella. 1961 1*3286), p. 480.

Test narrow, elongate, small, up to 0.45 
mm in length, early stage triserial. later loosely 
triserial with cuneate chambers and finally 
somewhat irregularly uniserial, chambers 
inflated, sutures depressed; wall calcareous, 
perforate, surface with narrow and widely 
spaced longitudinal costae that are not con
tinuous over the sutures, the ribs dying out 
near the midline of the final chamber; aperture 
rounded, at the end of a short neck that nar



rows for a distance and then flares terminally 
to a somewhat irregular lip. L. Miocene 
(Aquitanian) toM. Miocene (Helvetian): New 
Zealand.

Remarks: A toothplate has not yet been 
described for Ruatoria.

SIPHOUVIGERINA Parr. 1950
Plate 574. Rgs. .1 and 4

Type species: LJvigerina porrecia Brady var. 
fimbriala Sidebottom, 1918 (*2913), p. 147: 
OD.
Siphouvigerina  Parr. I45() (•23631, p. 342.

Test elongate, early chambers triserially 
arranged and closely appressed. later loosely 
triserial and then biserial, upper chamber 
surface broadly domed to a carinate margin 
and sharply undercut chamber base a slight 
distance above the preceding suture, resulting 
in a series of umbrellalike and loosely appressed 
chambers, each attached just above the pre
ceding apertural neck, sutures constricted; 
wall calcareous, perforate, surface smooth 
other than the fimbriate carina at the lower 
border of the chambers; aperture terminal 
and rounded, at the end of a short tubular 
neck and bordered with a phialine lip. Holo
cene: Australia.

Remarks: No information is available as to 
the presence of a toothplate in Siphouvigerina.

UVIGERINA d’Orbigny. 1826
Plate 573, figs. 21-28

Type species: LJvigerina pygmaea d’Orbigny. 
1826 (also as pigmea, p. 269): SD Parker. 
Jones, and Brady, 1865 (*2354), p. 36.
U vigenna  d'Orbigny. 1826 (*2303), p. 268.
Uvigerina lU hlig ina l& chubert, 18991*20091, p. 222 inon 

U hliginat Yabe and Hanzawa, 1922); type species: 
U vigenna i U hligina) uhligi Schubert. 1899: ODtMt. 

A luvigerina  Hofker, 1951 (*1490), p. 20) (name not 
available. ICZN Art. 13 Ibl: type not designated). 

Aluvigerina  Thalmann, 1952 (*3172), p. 970; type spe
cies: U vigenna  pyg m a ea  d'Orbigny, 1826, obj.; OD. 

Uvigerina (Uvigerinoides) N. K. Bykova. 1959 (*4711, text- 
fig. 3 (name not available, Art. 13 (a)(i). no description). 

iVovmvo Vella. 196.1 (*32881, p. 10: type species: Uvigenna  
peregrina  Cushman. 19231*723), p. 166: OD.
Test elongate, rounded in section, triserial. 

early chambers closely appressed. later ones 
inflated, relatively higher and more loosely 
triserial. sutures distinct, depressed, some

what oblique: wall calcareous, perforate, sur
face with longitudinal platy costae or striae: 
aperture terminal, produced on a neck and 
bordered with a phialine lip, provided inter
nally with a hemicylindrical toothplate that 
may bear a winglike projection at one side 
and that connects the aperture and previous 
foramen. L. Eocene (Ypresian) to Holocene; 
cosmopolitan.

UVIGERINELLA Cushman. 1926
Plate 574. tigs. I and 2

Type species: Uvigenna IUvigerinella) cali- 
fornica Cushman. 1926: OD.
U vigenna  IU vigerinella) Cushman. 19261*737), p. 58. 
U vigerinella Cushman. 1927 |*742|, p. 69 mom. transl.).

Test elongate, ovoid in side view, circular 
in section, chambers triserial throughout, 
slightly inflated, increasing in height as added, 
those of the final whorl more elongate and 
tending to become uniserial, sutures slightly 
depressed; wall calcareous, finely perforate, 
surface smooth; aperture an elongate slit 
extending from near the base of the final 
chamber to the apex, with an elevated rimlike 
lip. L. Miocene (Aquitanian) to M. Miocene 
(Helvetian); USA: California.

Remarks: A toothplate has not yet been 
described for Uvigerinella.

Subfamily ANGULOGERININAE 
Galloway. 1933

Angulogerininae Galloway. 1933 (*1205), p. 377. 
Trifarininae Srinivasan. 1966 (*30501, p. 242.

Test triserial and triangular in the early 
stage, later reduced to uniserial; aperture 
terminal, with neck and internal siphonlike 
toothplate. Paleocene to Holocene.

ANGULOGERINA Cushman. 1927 
Plate 574, figs. 5-9

Type species: Uvigenna angulosa Williamson, 
1858 1*3379), p. 67; OD.
A ngulogerina  Cushman. 1927 (*742), p. 69.

Test elongate, triserial, and triangular 
throughout, angles carinate, sutures curved, 
oblique, and slightly depressed: wall calcar
eous. finely perforate, optically radial, sur
face smooth or with a few widely spaced lon
gitudinal costae that may not be continuous



over the sutures; aperture terminal, ovate, 
produced on a neck and bordered by a nar
row lip. provided with an internal toothplate 
like that of Uvigerina, a winglike projection 
of the toothplate just within the chamber is 
attached to the outer wall and the descending 
part of the toothplate attached at the side of 
the preceding foramen. U. Eocene to Holocene; 
cosmopolitan.

DYMIA N. K. Bykova. 1962
Plate 574. figs. 14 and 15

Type species: Trifarina labntm Subbotina, 1953 
(*3078|, p. 247; OD.
D ym ia  N. K. Bykova. 1962 (*473), p. 22lnom. subst. pro 

C andela  N. K. Bykova. 19581.
Candela  N. K. Bykova, in N. K. Bykova et al.. 19581*4751, 

p. 70 (non Candela  Hcrrmannscn. 1846); type species; 
obj.: OD.
Test elongate, early stage triserial, later 

uniserial, chambers broad, low, and closely 
appressed, test triangular throughout but with 
rounded angles, sutures flush, arched on the 
flat sides and curved back at the angles; wall 
calcareous, finely perforate, surface smooth; 
aperture terminal, rounded, elevated on a 
neck and bordered with a phialine lip. U. 
Eocene: USSR: Crimea.Ukraine. Mangyshlak.

Remarks: No toothplate has been described 
for this genus.

KOLESNIKOVELLA N. K. Bykova. 1958
Plate 574. figs. 16-18

Tvpespecies: Tritaxia elongata Halkyard, 1919 
(*1364), p. 45; OD.
Kole.tnikovella N. K. Bykova, in N. K. Bvkova et al.. 1958 

1*475), p. 68.
Test elongate, pyramidal, early stage increas

ing rapidly in diameter, later with nearly par
allel margins, triangular in section throughout 
but with rounded angles, chambers triserially 
arranged, with tendency for later chambers 
to become nearly rectilinear and uniserial, 
sutures oblique, irregularly lobulate at the 
lower chamber margin; wall calcareous, 
perforate, surface smooth; aperture terminal, 
rounded, on a short neck, with a low bordering 
lip. Eocene; W. Europe; USSR; West Indies; 
Cuba; USA: California.

Remarks: No toothplate has been described 
for this genus.

TRIFARINA Cushman. 1923
Plate 574. figs. 10-13

Tvpe species: Trifarina brudyi Cushman, 1923: 
OD.
Trifarina Cushman. 19231*723), p. 99.

Test elongate, sharply triangular in section 
and early stage triserial as in Angulogerina. 
later distinctly uniserial and rectilinear, angles 
sharp to longitudinally carinate, sutures slightly 
depressed to flush and thickened; wall calcar
eous, finely perforate, surface smooth; aperture 
terminal, rounded, surrounded by a low col
lar and provided with a narrow siphonlike 
toothplate. Paleocene to Holocene; Atlantic: 
Pacific; New Zealand; Egypt.

Family REUSSELLIDAE Cushman, 1933
Reussellidae Loeblich and Tappan, 1984 |•1918V, p. 44, 

ncun. imnsl. ex subfamily Reuxsellinae.
Reussellinae Cushman. 1933 1*766), p. 223 Isubfamily;

nom. subst. pro Reussiinae).
Reussiinflr Cushman. 1927(*742|,p.68lsubfamily; invalid. 

ICZN Art. 39; based on Reussia  Schwager. 1877. non 
McCoy. 1854).

Compressigenerinae Saidova. 1981 |*2696). p. 57 (sub
family; nora. impcrf.l,

Fijiellinae Saidova, 1981 1*2696), p. 56 (subfamily).
Test triserial, at least in early stage, later 

may be reduced to biserial or uniserial; aperture 
interiomargina) in early triserial stage, termi
nal in the uniseria! stage and may be cribrate. 
Eocene to Holocene.

ACOSTINA Bermudez, 1949 
Plate 575. figs. I and 2

Type species: Chrysalogonium piramidale 
Acosta, 1940 (*7), p. 4; OD.
A co stin a  Bermudez. 19491*201), p. 152.

Test elongate, pyramidal, triangular in 
section, angles carinate, chambers increas
ing rapidly in breadth but slowly in height as 
added, uniserial throughout, overlapping pre
vious chambers for about half their height, 
terminal face domelike, sutures slightly arched 
at the center of the flattened faces, curving 
back on the angles: wall calcareous, perforate, 
surface smooth; aperture cribrate, consisting 
of numerous small pores at the center of the 
terminal face and produced on a slight neck. 
U. Oligocene to Holocene; Cuba: Dominican 
Republic.
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CHRYSALIDINELLA Schubert, 1908
Plate 575, figs. 3-8

Type species: Chrysalidina dimorpha Brady, 
1881 (*339), p. 54; OD(M).
C hrysalidinella  Schubert. 1908 (*2816), p. 242. 
C hrysalidinoides Uchio, 1952 1*3236), p. 154: type spe

cies: C hrysalidin  o ides p a c ific  us Uchio, 1952: OD. 
Test elongate, early stage pyramidal, later 

with nearly parallel sides and triangular or 
rarely quadrangular in section, early cham
bers triserially arranged and enlarging rapidly, 
later chambers uniserial and rectilinear, sutures 
arched on the test faces and curving proximally 
at the angles, apertural face domed; wall 
calcareous, optically radial, coarsely perforate, 
surface smooth: early triserial stage with 
interiomaiginal aperture and a small spoutlike 
toothplate as in Reussella, uniserial stage with 
a cribrate aperture of numerous rounded pores 
scattered over the terminal face, each bordered 
with a small lip and without a toothplate. 
Eocene to Holocene; Caribbean: Cuba; USA; 
Kerimba Archipelago; Pacific: Indonesia.

COMPRESSIGERINA Bermudez. 1949
Plate 375. figs. 15-17

Type species: Uvigerina coartata D. K. Palmer. 
1941 (*2329), p. 304 (syn.: Uvigerina compressa
D. K. Palmer. 1941,*2328, p. 182, non Uvigerina 
compressa Cushman. 1925); OD. 
C om pressigerina  Bermudez. 19491 *2011. p. 219.

Test elongate, sublriangular in section in 
the early stage, later flattened and twisted, 
globular proloculus followed by triserially 
arranged early chambers, rapidly becoming 
biserial with inflated chambers and arched 
sutures, the plane of biseriality twisted about 
180° with growth, margins carinate; wall 
calcareous, optically radial, finely perforate, 
surface smooth except for the lateral carinae. 
but early stage may be slightly hispid: aperture 
terminal, ovate, produced on a slight neck 
and provided with an internal toothplate. 
Oligocene to Holocene: Caribbean; Cuba; 
Dominican Republic.

FU1ELLA Loeblich and Tappan, 1962 
Plate 575. figs. 13 and 14

Tvpe species: Trimosina simplex Cushman. 
1929 (*754), p. 158: OD.
Fidelia Loeblich and Tappan. 19621*1906), p. 109.

Test pyramidal, triserial, and triangular in 
section throughout, sutures gently arched, lira- 
bate. angles carinate; wall calcareous, coarsely 
perforate, surface smooth other than the lim- 
bate sutures and carinate to rarely spinose 
margins; primary aperture a narrow elongate 
interiomarginal slit, with terminal rounded 
supplementary openings on the central part 
of the terminal face. Holocene; Pacific: Fiji.

REUSSELLA Galloway. 1933
Plate 575. figs. 9-12

Type species: Verneuitina spinulosa Reuss. 
1850 (*2573), p. 374; OD.
Reussella  Oalloway. 19331*1205), p. 360lnom. subsl. pm

Reussia  Schwagcr, 1877).
Reussiu Schwager. 1877 (*2830), p. 21 Inon Reussia McCoy.

18541: type species: obj.: ODtMl.
Test pyramidal, triserial, and triangular 

throughout, angles carinate and may be spinu- 
late, chambers enlarging gradually, sutures 
curved and oblique; wall calcareous, optically 
radial, coarsely perforate, surface smooth to 
pustulose: aperture a slit at the base of the 
final chamber, with an internal spoutlike 
toothplate. M. Eocene (Lutetian) to Holocene: 
cosmopolitan.

VALVOBIFARJNA Hofker, 1951
Plate 575. figs. 18-23

Type species: Bifarina mackinnoni Milletl, 
19001*2145), p. 281; OD.
Valvnbifurina Hofker, 1951 1*1498), p. 39.

Test elongate, triserial, and triangular in 
section in the early stage, later twisted bise
rial and compressed, with chambers cuneate 
in outline, overhanging and recurved at the 
carinate lateral margins, sutures arched, 
oblique and depressed; wall calcareous, 
coarsely perforate, surface pustulate, mar
gins carinate: aperture terminal, a narrow 
and elongate slit occupying the full width of 
the apertural face and bordered by an everted 
rim. Holocene; Malay Archipelago; Timor Sea.

Family TRIMOSIN1DAE Saidova, 1981 
Trimosinidae Saidova. 1981 1*2696), p. 56.
Triniosininuc Saidova. 1981 (*2696), p. 56 isubfamilyl. 
Mimosininac Saidova. 1981 1*2696), p. 56 isubfamilv).

Test triserial, at least in the early stage, 
later may be reduced to biserial, chambers



sharply angled or each may be laterally pro
duced into a distinct spine: aperture consists 
of a large interiomarginal opening that may 
be accompanied by a second areal opening. 
Holocene.

MIMOSINA Milieu, 1900
Plate 576, figs. 1-4

Type species: Mimosina histrix Millett. 1900: 
SD Cushman, 1927 (*746), p. 190.
M im osina  Millett, 1*400 (*21461, p. 547.

Test triserial in the early stage, later biserial. 
chambers subglobular and inflated but pro
duced into a prominent spine at the test angles, 
sutures depressed: wall calcareous, hyaline, 
optically radial, finely perforate between the 
fine longitudinal ribs; aperture a wide and 
low basal arch, with a second ovate opening 
that is nearly terminal, each bordered by a 
narrow imperforate lip that also separates 
the two openings. Holocene: Malay Archi
pelago; tropical Pacific; Kerimba Archipel
ago; Atlantic; Caribbean: Mediterranean.

TRIMOSINA Cushman, 1927 
Plate 576, figs. 5 and 6

Type species: Trimosina milletti Cushman, 
1927 (syn.: Mimosina spinulosa var. Millett, 
1900, *2146, p. 548); OD.
Trimosina Cushman. 1927 |*742|, p. 64.

Test pyramidal, triserial, and triangular 
throughout, chambers inflated, a vertical carina 
at the angles produced laterally into a promi
nent proximally directed spine on each 
chamber, sutures depressed; wall calcareous, 
perforate, hyaline, optically radial, surface 
very finely hispid; aperture a low broad ovate 
opening parallel to the base of the aperlural 
face, bordered by a narrow lip. Holocene: 
Malay Archipelago; Timor Sea.

Family PAVON1N1DAE Eimer 
and Fickert, 1899

Pavoninidae Eimer and Fickert. 1899 (*1088), p. 606. 
Pavonininae Cushman, 1927 1*742), p. 59 isubfamily).

Test biserial in the early stage, later with 
broad low arched chambers that may pro
duce a flabelliform test; aperture terminal, 
multiple. U. Eocene to Holocene.

BIFAR1NELLA Cushman 
and Hanzawa, 1936

Plate 576. figs. 7-11
Type species: Bi/arinella ryukyuensis Cushman 
and Hanzawa, 1936; OD.
Bi/arinella  Cushman and Hanzawa. 19361*822), p. 46.

Test elongate, flabelliform, globular pro
loculus followed by a few biserial chambers, 
then becoming uniserial, with broad.arched, 
and flattened chambers that have a thickened, 
elevated, and commonly nodose lower margin, 
overhanging laterally so that test margins 
appear serrated, sutures arched across the 
flat sides of the test; wall calcareous, optically 
radial, distinctly perforate, surface smooth 
except for the nodose lower chamber mar
gins and occasional nodes elsewhere on the 
chambers; aperture not known, probably 
consisting only of pores as in Pavonine, 
intercameral foramina large, extending the 
length of the septal face and separated only 
by narrow bridges from one side of the test to 
that opposite. Pleistocene to Holocene: Pacific: 
Ryukyu Islands; Timor Sea.

FINLAYINA Hayward and Morgans, 1981
Plate 577, figs. 5-12

Type species: Finlayina hornibrooki Hayward 
and Morgans, 1981: OD.
Finlayina  Hayward and Morgans. 1981 (*1441), p. 439.

Test large, up to 2.0 mm long and 2.5 mm 
in breadth, flattened, broad and flabelliform, 
spherical proloculus followed by biserial 
chambers, the first pair completely encircling 
the proloculus, then with broad and low cham
bers expanding rapidly in breadth and curved 
back at the margins, final stage consists of 
strongly arched broad and low uniserial cham
bers occupying approximately a half circle, 
sutures flush, obscure at the surface, periph
ery bluntly rounded; wall calcareous, optically 
radial, perforate, surface smooth; aperture 
consists of a single row of coarse pores ex
tending across the apertural face, the apertural 
pores becoming more pronounced and devel
oping a raised border as they become inter- 
cameral foramina. U. Eocene to L. Oligocene; 
Mexico; New Zealand.



PAVONINA d'Orbigny, 1826
Plate 577, figs. 1-4

Type species: Pavonina flabeUiformis d’Or- 
bigny, 1826; OD(M).
Pavonina  d'Orbigny, 18261*2303), p. 260. 
V alvopavon ina  Hofker. 1951 1*1498), p. 35 (also as 

Valvopovonina. p. viil: type species: obj.; OD.
Test broadly palmate, flattened, with re

duced triserial stage of only three chambers, 
then biserial, with rapidly broadening cham
bers, and finally uniserial, with very broad, 
low, and semicircular chambers increasing 
rapidly in breadth and strongly curved proxi- 
mally at the margins, periphery blundy rounded 
to truncate and bicarinate on the apertural 
face. sutures strongly arched, depressed; wall 
calcareous, optically radial, coarsely perforate, 
surface smooth to puslulose; aperture not 
apparent on well-preserved specimens except 
for coarse perforations on the apertural face 
like those of the remainder of the test, larger 
intercameral foramina formed by resorption 
as new chamber is added. Miocene to Holo
cene; Atlantic: Pacific; Africa: Madagascar; 
North America.

Family MILLETT1IDAE Saidova, 1981 
Millclliidae Loeblich and Tappan, 1982 (*1917), p. 33, 

nom. transl. ex superfamily Mlllettiidea. 
Schubcrtiinae Reiss. I%31*2561 ),p. 53(subfamily: invalid. 

ICZN Art. 39. based on Sch u b ertia  A. Silvestri, 1912. 
nun Gistl. 1848).
Early stage biserial, later with a few sub- 

cylindrical uniserial chambers subdivided by 
vertical and horizontal partial partitions into 
numerous small chamberlets in honeycomblike 
arrangement: aperture terminal, with phialine 
lip and internal siphonlike toothplate. Holocene.

M U L fcll lA Schubert, 1911 
Plate 577, figs. 13-18

Type species: Sagrina tessellata Brady. 1884 
(*344), p. 85: OD.
M illettia  Schubert. 191) 1*2819), p. 89 tnon M illettia  

Sherbom, 1893. nom. eorr. pro MUletia Wright, 1889. 
name not available. ICZN Art. 12 (a), no description, 
non M Uletia Duncan. 1889).

Schubertia  A. Silvestri. 19121*2948), p. 68 (nom. suhst. 
pro M illettia  Schubert. 1911. non Sherbom, 1893. nom. 
superfl.: non Schubertia  Gistl. 1848): type species: 
obj.; OD.

Test elongate, cylindrical, rectilinear to 
arcuate, circular in section, base rounded, 
early chambers biserial, later with a few elon
gate subcylindrical chambers of rapidly 
increased height, chambers subdivided into 
chamberlets by longitudinal and horizontal 
partitions in a honeycomb pattern, the cham
berlets arranged in transverse rows; wall 
calcareous, finely perforate, optically radial, 
surface with hexagonal pattern formed by the 
junction of the chamberlet walls and outer 
wall but otherwise smooth: aperture terminal, 
rounded, surrounded by a collar and narrow 
rim, and provided with an internal toothplate. 
Holocene: Pacific.

Superfamily FURSENKOl NACEA 
Loeblich and Tappan, 1961 

Fursenkoinaeea Loeblich and Tappan, l484|*l91B),p.45.
nom. corr. pro superfamily Fursenkoinidea. 

Fursenkoinidea Saidova. 1981 (*2696), p. 58. nom. transl. 
ex subfamily Fursenkoininac.
Test triserial, twisted or flattened biserial; 

wall calcareous, perforate, optically granular 
(hyaline oblique); aperture loop shaped, with 
internal toothplate. U. Cretaceous (Ceno
manian) to Holocene.

Family FURSENKOINIDAE Loeblich 
and Tappan,1961

Fursenkoinidne Saidova, 1981 (*2696), p. 58, nom. transl.
ex subfamily Fursenkoininae.

Virgulininae Cushman. 1927 (*742), p. 68 tsubfamily: 
invalid, ICZN An. 39, based on Virgu/ina d'Orbigny, 
1826, non Bory de St. Vincent, 18231,

Virgulinidae Hofker, 1951 (*1498), p. 236 (nom. transl.). 
Fursenkoininae Loeblich and Tappan, 1961 |*!902),p. 314 

(subfamily).
Sigmovirgulininae Saidova, 1981 (*2696), p. 55 (subfam

ily: nom. imperf.).
Sigmavirgulininae Loeblich and Thppan, 1982 (*1917), 

p. 32 (subfamily; nom. corr.l.
Test biserial, early chambers added less 

than 180° apart, resulting in a sigmoid or 
twisted biserial appearance, later may become 
uniserial; aperture loop shaped in biserial 
stage and terminal in uniserial stage. L). Cre
taceous (Cenomanian) to Holocene.

Remarks: Although previously the Sigma
virgulininae was recognized for those with 
sigmoid arrangement of the early biserial



chambers, ihe same early chamber arrange
ment occurs in Fursenkoina, hence only a 
single family is recognized.

CASSIDELLA Hofker, 1951
Plate 578. figs. 26 and 27

Type species: Virgulina teyulata Reuss. 1846 
(*2571), p. 40: OD.
Cassidella Itofkcr. 1451 (*1498), p. 264.
Prw’vitgulina Hofker, 1951(*1499), p 11 name not available. 

1CZN An. 13 !al(i), no description).
Test narrow, elongate, ovoid in section, 

biserial, slightly twisted, early chambers low 
and closely appressed. later chambers higher, 
the final pair occupying about one-third the 
test length, sutures depressed, oblique: wall 
calcareous, finely perforate, optically granular, 
surface smooth; aperture a long narrow slit 
that extends up the face of the final chamber 
from its base, provided with an internal 
toolhplate. U. Cretaceous to M. Oligocene: 
cosmopolitan.

Remarks: Topotypes of the type species of 
Cassidella arc wholly biserial throughout, hence 
species with early triserial stage should be 
assigned elsewhere.

CORYPHOSTOMA Loeblich 
andTappan. 1962 

Plait- 578, figs. 1-3. 13-17
Type species: Bolivina plaitum  Carsey, 1926 
(*495), p. 26; OD.
C oryphostom a  Loeblich and Thppan. I%21*19061, p. 111. 
L a tem sto m a  Hamaoui. in Arkin and Braun, 1465 (*69|, 

p. 8. 9 (name not available. ICZN Art. 13 (a)(i), no 
description).

Laterostoma Hamaoui. 1965 1*13811. p. 17 (name not 
available. ICZN Art. 13 lb): no included species). 

Latemstama Hamaoui. 1479 (*1382), p. 344; type spe
cies: iMtemstoma neumamtae Hamaoui, 1979: OD. 
Test free, elongate, narrow, rounded to oval 

in section, early chambers biserially arranged 
and closely appressed, broad and low, strongly 
oblique, later chambers higher and cuneate 
in shape, with a tendency to become uniserial; 
wall calcareous, finely perforate, optically 
granular, surface smooth; aperture in the early 
stage an interiomarginal loop extending up 
from the base of the final chamber, becoming 
areal and terminal in the adult, internal 
toothplate connecting successive foramina and

the aperture. U. Cretaceous (Cenomanian I to 
Holocene; cosmopolitan.

Remarks: The diagnosis for Laterostoma 
appears identical to that for Coryphostoma. 
although the optical nature of the wall was 
not indicated.

FURSENKOINA Loeblich andTappan. 1961
Plate 578. figs. 18-25

Type species: Virgulina squammosa d'Orbigny, 
1826 (*2303), p. 267; OD.
Fursenkoina  Loeblich and Tappan. 1961 (*1902), p. 314 

tnom. subsl. pro Virgutina d'Orbigny. 1826),
Virgutina d’Orbigny, 18261*2303), p. 267 (non Virgulina  

Bory deSt. Vincent, 18231: type species: obj.; ODtMl. 
N eubuH m inoides McCulloch. 19771*19611, p. 247; type 

species: N e o h u lim in o id es  cedrosensis  McCulloch. 
1977: OD.
Test narrow, elongate, rounded to ovate in 

section, chambers high and narrow, slightly 
inflated, biserial throughout, although plane 
of biserialily twists about the test axis, sutures 
oblique, depressed; wall calcareous, hyaline, 
optically granular, very finely perforate, sur
face smooth; aperture narrow, elongate, 
extending up the face of the final chamber, 
lower part of the opening may be closed in 
the adult, leaving only a suture to the base of 
the chamber and the remaining areal open
ing comma shaped, toothplate attached to 
the closed aperlural suture, the free folded 
part projecting through the opening as a den
ticulate tooth, and the opposite end attached 
within to the previous apertural foramen. U. 
Cretaceous to Holocene; cosmopolitan.

NEOCASSIDULINA McCulloch. 1977 
Plate 578. figs. 4-6

Type species: Neocassidulitut evohtta McCul
loch. 1977; OD.
N eocassidulina  McCulloch. 1977 (*1961), p. 3%.

Test elongate, flattened, ovate in section, 
chambers biserial and rectilinear throughout, 
increasing rapidly in height and becoming 
more inflated as added, later stage with nearly 
parallel margins, sutures oblique, depressed; 
wall calcareous, glossy, and opaque, finely 
perforate, surface smooth; aperture an elon
gate curved slit extending up the face of the 
final chamber parallel to the distal margin 
and bordered by a narrow lip, presence or



nature of toothpiaie unknown. Holocene, at 
1,720 m to 2.300 m; Pacific: Bikini Atoll.

RUTHERFORDOIDES McCulloch. 1981
Plate 578. figs. 7-12

Type species: Rutherfordia rotundiformis 
McCulloch, 1977 (*1961), p. 249: OD!
Rutherfordoides McCulloch, 1981 (*1962). p. 6 (nom.

subsl. pro Rutherfordia McCulloch, 1977). 
Rutherfordia McCulloch. 1977 1*19611, p. 249 (non 

Rutherfordia Macgillivray, 1921): rype species: ob).; OD. 
HastiUna Nomura. 1983 (*2260|, p. 80; type species: 

Virgulina mexicana Cushman, 19221*722), p. 120; OD.
Test elongate, subfusiform, rounded to oval 

in section, chambers biserially arranged, axis 
may be slightly curved but not enrolled in the 
early stage, chambers strongly oblique, broad 
and low as seen from the dorsal side but more 
strongly overlapping and inflated on the ven
tral side, sutures oblique, flush to slightly 
depressed; wall calcareous, hyaline, optically 
granular, finely perforate, surface smooth and 
polished; aperture an elongate, subterminal 
loop, extending up the face of the final cham
ber. Oligocene to Holocene; cosmopolitan.

SIGMAVIRGULINA Loeblich 
and Tappan,1957 

Plate 579, Tigs. 1-5
Type species: Bolivina tortuosa Brady, 1881 
(*339), p. 57; OD.
Sigmavirgutma Loeblich and Tappan. 19571*1897), p. 227.

Test flaring, compressed, biserial through
out, early chambers added slightly more than 
180° apart, resulting in a sigmoid alignment 
of chambers that at first form a tight low 
spire, later biserial chambers of increasing 
relative breadth resulting in a widening test 
and added more nearly in a single plane, 
periphery acutely angled or carinate, sutures 
slightly depressed; wall calcareous, of calcite 
by X-ray determination, optically granular, 
coarsely perforate, surface smooth or early 
stage may have short spinules; aperture an 
elongate oval at the inner margin of the final 
chamber, surrounded by a lip that grades 
laterally into the marginal keel, more rarely 
closed basally so that the opening is subtermi
nal, situated a short distance above the cham
ber base, and provided with a simple twisted

and flaring toothplate. Miocene to Holocene: 
cosmopolitan.

STUARTIA McCulloch. 1977 
Plate 579. figs. 6-8

Type species: Stuartia ruthae McCulloch, 1977; 
OD.
Stuartiu McCulloch. 1977 1*1961), p. 397.

Test elongate, flattened, palmate in outline, 
biserial, chambers broad and low and sutures 
strongly oblique on the dorsal side, chambers 
more strongly overlapping and sutures less 
oblique on the ventral side where the final 
pair of chambers comprises about one-half 
the lest, proximal margin of chambers trun
cated, with a sharp and commonly fimbriate 
border and with lateral spinelike projections 
resulting in a serrate margin, sutures depressed; 
wall calcareous, finely perforate, glossy, sur
face smooth except for the fimbriate or ser
rate lower chamber margin: aperture an 
elongate slit paralleling the margin on the 
ventral side, extending from the base of the 
chamber nearly to the test apex. Holocene; 
Pacific: off Bikini Island, at about 1.700 m to 
2,300 m.

SUGGRUNDA Hoffmeister 
and Beny. 1937 
Plate 579. figs. 9-11

Type species: Suggrunda porosa Hoffmeister 
and Berry, 1937; OD.
Suggrunda HofTmeister and Berry. 1937 (M489I, p. 29.

Test small, tapering, biserial throughout, 
chambers broad and low. enlarging gradually 
as added, lower margin abruptly angled, over
hanging the slightly oblique and depressed 
sutures; wall calcareous, optically granular, 
finely perforate, somewhat larger pores near 
the basal margin of the chambers, surface 
smooth but with pustulose to spinulate lower 
margin; aperture an asymmetrical hooklike 
to comma-shaped opening. Miocene; Vene
zuela: Trinidad; USA: California.

VIRGULOIDES Srinivasan, 1966
Plate 579. figs. 12 and 13

Type species: Virguloides wellmani Srinivasan. 
1966; OD.
Virguloides Srinivasan. 1966 1*30501, p. 250.



Test free, narrow, and elongate, oval in 
section, biserial to loosely biserial, with a 
tendency to become nearly uniserial, cham
bers narrow and high, increasing in height as 
added, final chamber comprising about one- 
third the test length, sutures slightly depressed, 
strongly oblique: wall calcareous, surface 
smooth; aperture terminal. an elongate, curved 
slit. L. Oligocene; New Zealand; USA: 
Mississippi.

Family VIRGULINELLIDAE Loeblich 
and T appan,1984

Virgulinellldae Loeblich and Tappan. 1984 (*1918). p. 45. 
Virgulinellidac Loeblich and Tappan, 1982 (*1917), p. .Vi

(name not available, ICZN Art. I.i (a)(i), no description).
Test free, triserial to biserial; primary aper

ture a loop in the terminal face, internal tooth- 
plate extending within from the apertural 
margin to attach near the previous foramen: 
supplementary sutural apertures partially cov
ered by bridges across the sutures. L. Eocene 
to Holocene.

Remarks: Differs from the Fursenkoinidac 
in the presence of sutural apertures that are 
partially covered by bridges across the sutures.

PSEUDOBULIMINELLA de Klasz,
Y. Le Calvez, and R&rat. 1964

Plate 579. figs. 14 and 15
Type species: Pseudobuliminella triserialis de 
Klasz et al.. 1964: OD.
Pseudobuliminella de Klasz, Y. Le Calvez, and Rerat.

19641*1699), p. 237.
Test elongate, circular in section, slightly 

inflated chambers in a high triserial spire, 
basal chamber margin with numerous small 
bridgelike projections that overlap the pre
ceding suture, sutures depressed; wall calcar
eous. perforate, optical character unknown, 
surface smooth; aperture an elongate slit in 
the final chamber face, perpendicular to its 
base. L. to M. Eocene; Gabon: Nigeria.

Remarks: The original description did not 
indicate the optical character of the wall, 
whether the chamber projections over the 
sutures were accompanied by sutural openings, 
or the presence or nature of a toothplate.

VIRGULINELLA Cushman, 1932
Plate 579. figs, 16-22

Tvpe species: Virgulina pertusa Reuss, 1861 
1*2582), p. 362; OD.
Virgulina t Virgulinella I Cushman. 19.12 1*764), p. 9. 
Virgulinella Yabc and Asuno. 19171*3404), p. 121 (nom. 

transl.l.
Test elongate, fusiform in plan, oval in 

section, early stage triserial, later biserial, 
chambers slightly inflated and strongly over
lapping. final pair comprising about two-thirds 
the test length, lower margin of chambers 
with numerous narrow bridgelike projections 
that cross the slightly constricted sutures; 
wall calcareous, finely perforate, opaque, 
optically granular; aperture an oblique loop 
in the apertural face, provided with a reduced 
toothplate that commences near the previous 
foramen and attaches to the lower part of the 
chamber wall, continuing to the lower border 
of the aperture, with supplementary sutural 
openings between the sutural bridges. Miocene 
to Holocene; cosmopolitan.

Superfamily DELOSINACEA Parr. 1950
Delosinacea Loeblich and Tappan. 1984 (*1918), p. 46.

nom. corr. pro superfamily Delosinidea.
Delosinidea Saidova. 1981 (*2696), p. 57. nom. transl. es 

family Delosinidae.
Caucasinidea Saidova, 1975 (*2695), p. 115.

Test trochospiral or triserial, al least in 
early stage, later may be biserial or tend toward 
uniserial; wall of perforate, hyaline oblique 
lamellar calcile, appearing optically granular, 
surface smooth or with minor basal spines; 
aperture a high interiomaiginal slit, commonly 
with internal toothplate or may consist of 
sutural pores. L. Cretaceous (Barremian) to 
Holocene.

Family CAUCASINIDAE
N. K. Bykova, 1959

Caucasinidae Loeblich and Tappan, 1961 (*1902). p. 114. 
nom. transl. ex subfamily Caucaxininae.
Test trochospiral, at least in the early stage. 

L. Cretaceous (Barremian) to Holocene.

Subfamily BAGGATELLINAE
N. K. Bykova. 1959

Baggatcllinac N. K. Bvkova. in Rauzer-Chemuusova and 
Fursenko. 19591*2531), p. 125.



Test a low trochospiral throughout; aperture 
a high curved slit up the final chamber face.
M. Eocene to U. Oligocene.

BAGGATELLA Howe. 1939 
Plate 580, figs. I-.5

Type species: Baggatella incnnspicua Howe. 
1939; OD.
Baggatella Howe, 1959 1*1568), p. 79.

Test trochospirally coiled in two to three 
whorls of four to five inflated chambers each, 
sutures depressed, oblique on the spiral side, 
radial on the umbilical side; wall calcareous, 
perforate, surface smooth; aperture a curved 
slit extending up the apertural face from the 
umbilical margin of the final chamber, proxi
mal border curving inward and the distal bor
der projecting as a broad flap. M. Eocene 
I Lutetian) to U. Oligocene; North America; 
USSR: Ukrainian Carpathians. Turkmenia.

Subfamily CAUCASININAE
N. K. Bykova, 1959

Caucasininae N. K. Bykova, in Rauzer-Chemousova and 
Fursenko. 1959 (*2531), p. 328.
Test elongate, with trochospiral early stage, 

later triserial or biserial: aperture a loop in 
the apertural face. L. Cretaceous (Barremian) 
to Holocene.

AEOLOMORPHELLA Loeblich 
and T appan,1964

Plate 5M0. figs. 4-9
Type species: Aeolomorphella plectilis Loe
blich and Tappan, 1964; OD.
Aeolomorphella Loeblich and Tappan. 19641*1912), p. 84.

Test elongate, robust, circular to oval in 
section, early stage with up to six chambers 
per whorl in a close-coiled low trochospiral, 
spire later rapidly increasing in height, and 
reduced to triserial and finally biserial, cham
bers broad and low, final pair of chambers 
higher and occupying up to one-third the test 
height, sutures slightly oblique, depressed; 
wall calcareous, finely perforate, optically 
granular, surface smooth; aperture a high loop 
extending up the apertural face, with the pos
terior margin folded inward to become a 
toothplate. U. Cretaceous (Campanian); USA:
N. Alaska.

AEOLOSTREPTIS Loeblich 
and Tappan,1957 

Plate 581. figs. 8-10
Type species: Buliminella vilrea Cushman and 
Parker. 1936 (* 837), p. 7; OD.
Aenlostreptis Loeblich and Tappan, 19571*1897), p. 227.

Test ovate in outline, circular in section, 
base bluntly rounded, early stage in a low 
trochospiral coil of about three whorls and 
about six very low lunate chambers per whorl 
as seen from the test base, then abruptly 
increasing in chamber height and reduced 
number per whorl, final whorl of three cham
bers comprises most of the test height, inter- 
cameral sutures strongly oblique, slightly 
depressed; wall calcareous, finely perforate, 
optically granular, surface smooth: aperture 
a small loop at the base of the final chamber 
face perpendicular to the suture and with a 
narrow bordering lip at the distal margin. U. 
Cretaceous (Santonian to Campanian); USA: 
Mississippi, Texas.

Remarks: Although previously regarded 
as a synonym of Caucasina. Aeolostrepiis 
differs in the much broader and more com
pact test, higher, strongly overlapping and 
less inflated chambers, and small and rela
tively low aperture.

CAUCASINA Khalilov. 1951
Plate 580, figs. 13-22

Type species: Caucasina oligocenica Khalilov. 
1951 = Bulimina schischkinskavae Samoylova. 
1947 (* 2721), p. 82: OD.
Caucasina Khalilov. 1951 (*1680), p. 58.
Caucasina (Terebro) Yu, R Nikitina. 19581*2258), p. 53 

l name not available. 1CZN Art. 13 1aX i I. no description). 
Caucasinella N. K. Bykova. 19591*4711, p, 73 (name not 

available. ICZN Art. 13 lalli). no description). 
Caucasinella I Terebral N. K. Bykova. 1959 (*471), p. 73, 

textfig. 3 (name not available. ICZN Art. 13 (aMii. no 
description!.

Caucasinella N. K. Bykova, in Myallyuk el al.. 1973 
1*22251, p. 55; type species: Caucasinella pseudoelon- 
gata N. K. Bykova. 1973; OD.
Test elongate, subcvlindrical to flaring, base 

bluntly rounded, early chambers in a low 
trochospiral coil of four to eight chambers, 
later stage high spired, reduced to three cham
bers per whorl although not regularly triserial,



chambers may be inflated, intercameral sutures 
vertical to slightly oblique, flush to depressed: 
wall calcareous, finely perforate, surface 
smooth or may have short spines on the 
proloculus and basal part of early chambers; 
aperture an elongate narrow loop extending 
up the face of the final chamber, the posterior 
margin curving inward in a broad flaplike 
toothplate. the projecting anterior margin 
bordered by a narrow raised lip. L. Paleocene 
(Danian) to U. Miocene (Sarmatian): USSR: 
Crimea, Caucasus. Ukraine, Azerbaydzhan. 
Georgia. Armenia. Turkmenia: Austria; Yugo
slavia: France: Portugal: Algeria; USA: 
California.

EPISTOMINITELLA Poroshina. l% 6  
Plate 381. figs. 11-13

Type species: Epistominitella elongata Poro
shina. 1966; OD.
Epistominitella Poroshina. 1966 (*24571, p. 63 (also err. 

fit. as Epistomihitella, p. 62, and os Epistominitelln. 
p. 65l.
Test short, subeylindrical, circular in section, 

base broadly rounded, chambers trochospirally 
arranged, about five chambers per whorl in 
the early stage, rapidly reducing to three and 
finally to two in the final whorl, chambers 
progressively higher as added, sutures curved, 
nearly flush; wall calcareous, finely perforate, 
optical character unknown, surface finely his
pid in the early part, later smooth; aperture 
curved, slitlike, nearly terminal, provided with 
a narrow internal toothplate. L. Cretaceous 
(Barremian to L. Aptian): Azerbaydzhan.

FRANCESITA Loeblich and Tappan, 1963
Plate $81, tigs. 1-7

Type species: Virgulina'l advena Cushman. 
1922 (*722), p. 120; OD.
Fmncesita Loeblich and Tappan. 1963 (*19091, p. 215.

Test elongate, megalospheric test subey- 
lindrical with broadly rounded base, micro- 
spheric test slightly flaring from the narrow 
base, circular to oval in section, triserial in 
the early stage, later biserial, sutures slightly 
depressed to flush, oblique; wall calcareous, 
optically granular, finely perforate, surface 
smooth: aperture an elongate slit extending

from the base of the final chamber up the 
face, across the top. and about halfway down 
the opposite side, both margins poreless, one 
margin being curved inward and the opposite 
one projecting above like a narrow hood, 
bordered with a narrow rim. Holocene; N. 
Atlantic; E. Gulf of Mexico.

TERGRIGORJANZAELLA
N. K. Bykova, 1980

Plate 581. figs. 14-18
Type species: Caucasinal sec tile Ter-Grigor’- 
yants, 1965 (*3134), p. 231: OD. 
Tergrigorjanzaella N. K. Bykova, 1980 (*474|, p. 100.

Test elongate, early chambers in a low 
trochospiral coil of about two whorls of five 
inflated chambers each, later stage a high 
trochospiral coil of only three chambers per 
whorl and showing a slight tendency to become 
biserial. each chamber with a median thorn- 
like spine that projects laterally, sutures slightly 
depressed, umbilical area depressed centrally: 
wall calcareous, thin and translucent, finely 
perforate; aperture a broad loop at the base 
of the final chamber, may have a narrow lip. 
U. Eocene to L. Oligocene; USSR: N. Stavropol, 
Ustyurt.

Family TREMACHOR1DAE Lipps 
and K. L. Lipps. 1967

Tremachoridae Lipps and K. L. Lipps. 1967 (*1873), p. 497. 
Tremachorinae Saidova. 19811*2696), p. 55 (subfamily).

Test in a low trochospiral coil; primary 
aperture a low slit with narrow bordering lip, 
secondary sutural openings slightly produced 
on short tubelike necks. M. Miocene.

TREMACHORA Lipps and K. L. Lipps. 1967
Plate 581. figs. 19-21

Type species: Tremachora arga Lipps and K. 
L. Lipps, 1967; OD.
Tremachora Lipps and K. L. Lipps. 1967 (*1873), p. 497.

Test globular, spherical to ovate inflated 
chambers trochospirally enrolled, three to four 
and a half per whorl in three to five whorls 
that increase rapidly in size as added, sutures 
depressed, curved: wall calcareous, optically 
granular, finely perforate, surface smooth: pri
mary aperture a narrow areal slit a short dis



tance above the base of the final chamber 
and bordered by a thin lip, with numerous 
circular secondary sutural apertures, each 
bordered by a narrow lip and somewhat ele
vated above the general surface on short tubu
lar necks. M. Miocene (Mohnian; Helvetian); 
USA: California.

Family DELOSINIDAE Pair. 1950 
Delosinidae Parr. 1950 (*2363), p. 345.
Delosininae Saidova, 1981 1*2696), p. 57 (subfamily).

Test triserial. high spired; primary aperture! 
opening may be lacking and secondary sutural 
pores with bordering lip may be present, the 
large sutural pores opening into subsutural 
canals that terminate in a spongy area of the 
final chamber face. Holocene.

DELOSINA Wiesner. 1931 
Plate 582. figs. 1-6

Type species: Poly morphine'! enmplexa Side- 
bottom, 1907 (*2911), p. 16; OD(M|.
Delosina Wiesner, 1931 (*3375), p. 123.

Test elongate, ovate in form, rounded in 
section, chambers in a high trochospiral coil 
of three strongly overlapping chambers per 
whorl, increasing rapidly in height as added, 
final whorl occupying most of the test length, 
sutures depressed, strongly oblique; wall 
calcareous, optically granular, finely perforate, 
surface smooth; aperture consists of fine pores 
in an arched spongy area at the base of the 
apertural face, large secondary sutural open
ings lead into subsutural canals that termi
nate in this spongy area. Holocene: Mediter
ranean; Antarctic: Pacific.

NEODELOSINA McCulloch. 1977
Plaie 582. figs. 7-11

Type species: Neodelosina triangularis McCul
loch. 1977; OD.
Neodelosina McCulloch. 1977 |*196l), p. 219 (also err. 

cit. as Neodetesina. p. 2181.
Delosinoides McCulloch. 1977 (*1961), p. 218; type spe

cies: Delosinoides glenni McCulloch. 1977; OD.
Test elongate, ovate to subquadrangular in 

section, chambers inflated, elongate, and 
embracing earlier ones, added somewhat 
irregularly, arrangement of earlier chambers

obscured by the strongly overlapping later 
ones, sutures depressed; wall calcareous, finely 
perforate, opaque and highly polished, sur
face smooth; no primary aperture visible, a 
few sutural openings recognizable in rare 
specimens. Holocene, 30 m to 70 m; Peru: 
Galapagos Islands.

Remarks: The arrangement of chambers, 
character of openings, and possible presence 
of subsutural canals as in Delosina is not 
known and cannot be discerned externally 
on the type specimens.

Superfamily PLEUROSTOMELLACEA 
Reuss, 1860

Plcurostomellacea Loeblich and Tappan. 1982 (*1917), 
p. 32, nom. transl. ex family Pleurostomellidae. 
Early stage triserial or biserial. later may 

be reduced to uniserial with cuneate cham
bers or with biseriality reflected internally; 
wall calcareous, perforate, lamellar, optically 
granular, hyaline oblique in structure: aperture 
a subterminal straight to curved slit, eccen
tric and partially covered by a projecting hood 
or may be terminal and cribrate; internal siphon 
extends from the aperture to the previous 
chamber foramen, those of earlier chambers 
remaining as a columellalikc structure that 
may reflect the ancestral biseriality even within 
the uniserial chambers. L. Cretaceous (Aptian) 
to Holocene.

Family PLEUROSTOMELL1DAE 
Reuss, 1860

Pleurostomellidae Reuss, 18601 *2581), p. 151.203. 
Plcurostomellideae Giimbel. 1870 (*1337), p. 52  
Ellipsoidinidac A. Silvestri. 19211*29511, p. 246, 265. 
Pleurostomellida Copeland, 1956 |*680|, p. 188 lerr. 

emend.).
As in the superfamily. L. Cretaceous (Ap

tian) to Holocene.

Subfamily PLEUROSTOMELUNAE 
Reuss, 1860

Pleurostomellinae Loeblich and Tappan. 1%1 1*1902), 
p. 315. nom. corr. pro subfamily Pleurostomellidea. 

Pleuroslomellidea Reuss. 18621*2586), p. 368. nom. transl.
ex family Pleurostomellidae.

Ellipsonodosariinae A. Silvestri. 1901 1*2925), p. 109. 
Ellipsoidininae V. Petters. 1954 1*2392), p. 39.



Early stage biserial, later uniserial, or may 
be uniserial throughout: aperture simple. L. 
Cretaceous (Aptian) to Holocene.

DAUCINA G. Bomemann, 1855
Plate 582, figs. IK and 19

Type species: Daucina ermaniana G. Borne- 
mann, in Erman, 1855: OD(M).
D aucina  G. Bomemann. in Erman. I855(*1112),p. 15.1.

Test elongate, uniserial, circular in section, 
with slowly enlarging and strongly overlapping 
chambers, sutures arched, slightly depressed; 
wall calcareous, surface smooth to longitud
inally striate: aperture terminal, trilobate, prob
ably a modification of the arched or toothed 
aperture of other pleuroslomellids. L. Eocene 
to L. Miocene; Brazil; Angola; Cameroun; 
Gabon; Nigeria: Senegal.

Remarks: A lectotype for Daucina erman
iana (USNM Cushman Coll. 14223) was des
ignated by Loeblich and Tappan (1%4, *1910, 
p. C727).

DREPANIOTA Loeblich and Tappan, 1986
Plate 582. figs. 20-22

Type species: Drepaniota pachulaense Loe
blich and Tappan. 1986: OD.
Drepaniota Loeblich and Tappan. 1986 1*1928), p. 251.

Test narrow and elongate, arcuate, high 
and narrow uniserial chambers of nearly cir
cular section, sutures straight, horizontal, 
slightly depressed; wall calcareous, no pores 
present, surface smooth: aperture a narrow 
elongate slit, curving down at the ends, situ
ated slightly at one side of the median line of 
the test, opposite margin somewhat hoodlike 
and protruding above the opening, internally 
provided with a very narrow internal tube 
that extends from the aperture to the preced
ing foramen and may be visible through the 
thin wall of the final chamber. U. Cretaceous 
(Maastrichtian) to U. Eocene (Priabonian); 
USA: Alabama: New Jersey.

Remarks: Differs from Nodosarella in the 
high and narrow chambers, strongly curved 
test, elongate aperture with recurved ends, 
and absence of an elevated lip.

ELLIPSOBULIMINA A. Silvestri, 1903
Plaie 583, figs. 3-5

Type species: EUipsobulimina seguenzai A. 
Silvestri, 1903: OD(M).
EUipsobulimina A. Silvestri, 1903 (*2929), p. 210.

Test ovate to globular, early stage biserial 
with each biserial pair completely overlapping 
earlier chambers, later uniserial with cham
bers completely enveloping the lest so that 
externally it resembles Ellipsoidina; wall 
calcareous, surface smooth; aperture terminal, 
semilunate. provided with an internal tube 
that connects successive apertures. M. Miocene 
(Helvetian) to Holocene: Italy; Cuba.

ELLIPSODIMORPHINA A. Silvestri. 1901
Plate 583. figs. I and 2

Type species: Ellipsodimorphina suhcompacla 
Liebus, 1922 (*1845), p. 57; SD(SM).
Ellipsodimorphina A. Silvestri. 1901 |*2924|, p. 16, 18.

Test elongate, circular in section, early 
chambers biserially arranged, broad and low, 
with slightly depressed and oblique sutures, 
later chambers cuneate, then inflated and 
uniserial. of nearly equal breadth and height, 
separated by more strongly constricted sutures, 
final chamber tapering slightly to the aperture: 
wall calcareous, surface smooth; aperture a 
terminal arcuate slit. M. Eocene (Lutetian); 
Czechoslovakia; Austria; Albania.

ELLIPSOGLANDULINA A. Silvestri, 1900
Plate 583, figs. 17-11

Type species: Eilipsogtandulina laevigata A. 
Silvestri, 1900: OD(M).
Eilipsogtandulina A. Silvestri, 19001*29231, p. 12.

Test elongate, flaring, circular in section, uni- 
serial throughout, strongly overlapping cham
bers increase rapidly in size but never complete
ly envelop the test, final chamber comprising 
up to two-thirds the test length, sutures nearly 
straight and horizontal, slightly depressed; 
wall calcareous, surface smooth; aperture 
terminal, semilunate, with entosolenian tube 
connecting successive apertures. U. Creta
ceous (Thronian) to Holocene: cosmopolitan.



ELLIPSOIDELLA Heron-Alien 
and Earland. 1910 
Plate 582. figs. 12-1-1

Type species: Eltipsoideila pleurostomelloides 
Heron-Alien and Earland. 1910; OD(M). 
Ellip.widella Heron-Alien and Earland, 1910 (*1467|, 

p. 410,414.
Test elongate, early stage biserial, later 

(ending to become uniserial but with alter
nating cuneate chambers, rarely completely 
rectilinear in the final stage, sutures depressed, 
slightly curved: wall calcareous, perforate, 
optically granular, surface smooth; aperture 
subterminal, an arched slit with overhanging 
hoodlike margin. with internal tube that extends 
from an expansion just within the aperture 
through the chamber to attach to the previ
ous apertural foramen. U, Cretaceous (Turan
ian); Europe.

Remarks: A lectotype (BMNH P4162) was 
designated from the English Cretaceous mate
rial of Heron-Alien and Earland by Loeblich 
and Tappan (1964, *1910, p. C728).

ELLIPSOIDINA Seguenza. 1859
Plate 582. figs. 15-17

Tvpe species: Ellipsoidina ellipsoides Seguenza, 
1859; SD Brady, 1868 (*326), p. 338.
E llipsoidina  Seguenza. 1859 (*M37|, p. 12.

Test ovate, circular in section, chambers 
uniserial and completely enveloping, each 
attached to the preceding chamber at the 
base of the test and successive chambers 
attached at the apertural end by an entoso- 
lenian tube; wall calcareous, finely perforate, 
optically granular, white and opaque in ap
pearance, surface smooth; aperture terminal, 
an arched to chevronlike slit, provided with 
an internal tube that connects to the preced
ing foramen. Eocene to Pliocene: Europe: 
Caribbean.

ELUPSOLINGULINA A. Silvestri, 1907 
Plate 583. figs. h-IO

Tvpe species: Lirtgulina impressa Terquem. 
1882 (*3147), p. 38; OD.
EUipsalingutina A. Silvcsiri. 1907 (*29381, p. 69.

Test elongate, slightly compressed, oval to 
fusiform in section, chambers uniserial, over
lapping earlier ones, sutures straight, hori
zontal, weakly depressed; wall calcareous, 
surface smooth; aperture an arcuate terminal 
slit with an internal tube. M. Eocene (Lutetian) 
to Oligocene; France: Italy.

ELL1PSOPOLYMORPHINA
A. Silvestri, 1901 
Plate 583. figs. 11-16

Type species: Dimorphina deformis (Costa) 
Fbmasini, 1890(*1151|,p.471 (non Giandulina 
deformisCosta. 1853) = Ellipsopoly morphine 
fornasinii Galloway, 1933 (*1205), p. 382; 
OD(M).
Ellipsopolymorphina A. Silvestri. 1901 |*2924|, p. 14. 
Ellip.wpleumstnmella A. Silvestri. 19031*29291. p. 209. 

216 Inom. superfl.t: type species: obj.; OD.
Test elongate, fusiform, rounded in section, 

chambers strongly overlapping, biserially 
arranged in the early stage, later uniserial, 
sutures slightly depressed; wall calcareous, 
smooth; aperture a terminal curved slit with 
entosolenian tube connecting the aperture to 
the foramina of earlier chambers. M. Eocene 
(Lutetian) to Pliocene: Europe.

Remarks: Ellipsopieurostomella was p ro  
posed originally as a replacement for Ellipso- 
polymorphina. hence is a superfluous name, 
with the same type species. Of two species 
llabiata and schlichti) mentioned by Silvestri. 
Ellipsopieurostomella schlichti Silvestri was 
not validated until 1904, hence its designa
tion by Cushman (1933, *766) as type species 
of Ellipsopieurostomella is invalid. The neo  
type designated for Polvmorphina lahiata 
Schwager, 1866 (*2828), p. 246. by Srinivasan 
and Sharma, 1980 (*3053), p. 59 is an Ellipso- 
glandulina (see plate 583. figs. 22.23).

NODOSARELLA Rzehak, 1895
Plate 584, figs. 11-14

Type species: Lingulina tuberosa Giimbel, 
18701*1337), p.629: SD Cushman. 19281*747),
p. 261.
Nodosarella Rzehak. 1895 (*2682). p. 219.



EUipsonodosaria A. Silveslri. 1900 1*2923), p. 4: type 
species: Lingulinu m iu n d a la  d'Orbigny, 1846 (*23091, 
p. 61: OD(M).
Test elongate, circular in section, chambers 

inflated, uniserial, and rectilinear throughout, 
sutures straight, horizontal, depressed; wall 
calcareous, finely perforate, surface smooth 
to finely striate: aperture terminal, an arcu
ate slit with bordering lip, one side may be 
slightly produced and hoodlike. U. Cretaceous 
(Maastrichtian) to Holocene; cosmopolitan,

PINARIA Bermudez. 1937
Plate 584. Tigs. 19 and 20

Type species: Pinaria heterosculpta Bermudez. 
1937; OD.
Pinaria Bermudez, 1937|*196|, p. 242.

Test elongate, robust, circular in section, 
consisting of a few strongly overlapping uni- 
serial and rectilinear chambers, sutures straight, 
depressed; wall calcareous, smooth; aperture 
a terminal circlet of small slits, possibly resulting 
from fusion across an arcuate opening, with 
apertural tooth and internally provided with 
an entosolenian tube. Eocene; Cuba.

PLEUROSKELIDION Patterson. 1987 
Plate 835. figs. 5-7

Type species: Pleuroskelidion undo Patterson. 
1987; OD.
P leuroskelidion  Patterson. 1987 (*2370), p. 143.

Test elongate, tapering to the base, early 
chambers biserially arranged, later chambers 
cuneate and tend to become uniserial, slightly 
compressed, sutures slightly depressed, strongly 
oblique: wall calcareous, hyaline, finely per
forate. surface ornamented by low longitudi
nal costae that may be continuous from cham
ber to chamber, costae dying out and may be 
lacking on the final one or two chambers; 
aperture subterminal, eccentric, lower mar
gin forming a projecting lip. upper margin an 
overhanging hoodlike projection of the cham
ber. an internal tube connecting the aperture 
with the preceding foramen. Pliocene: South
west Atlantic.

PLEUROSTOMELLA Reuss. 1860
Plate 584, figs. 1-10

Type species: Denialina subnndosa Reuss. 
1851 (*2575), p. 24 — Denialina nodosa d’Or- 
bigny of Reuss, 1846 (*2571), p. 28 (non d’Or- 
bigny, 1840); SD Cushman, 1911 (*702), p. 49.
P leu m slo m ella  Reuss, 1860 (*25811, p. 203. 
P leurosiom etlina  Schubert. 1911 1*2819), p. 58: type 

species: P leu m slo m ella  barm isi Berthclin, 1880( *2211, 
p. 30 = P leu m sm n w lta  fusiform is Reuss. 18601*2581), 
p. 203; SD Cushman, 1928 (*747), p. 261. 

Eltipsanodasaria lEllipsodeiUaliruil Franke. 1928 (*I 173), 
p. 54: type species: D enialina  subnndosa  Reuss. 1851. 
obj.: SD Loeblich and Tappan. 1964 (*1910), p. C725. 

Clarella  Fuchs. 1967 | *1189), p. 333: type species: 
N ndosarellaanicula ta  Brotzen. I936(*425),p. 139: OD. 
Test small, elongate, circular in section, 

early chambers biserially arranged or cune
ate and alternating in position, later uni- 
serial, sutures depressed, oblique in early 
stage, later nearly horizontal; wall calcareous, 
finely perforate, optically granular, surface 
smooth; aperture terminal, with projecting 
hood on one side and opposite side partially 
obstructed by two triangular teeth or a bifid 
tooth. L. Cretaceous (Aptian) to Holocene: 
cosmopolitan.

Subfamily WHEELERELL1NAE 
Petters, 1954

Wheelerellinae V. Petters. 1954 1*2392), p. 39.
Test with early triserial stage, later uniserial; 

aperture a terminal curved or hooded slit. U. 
Cretaceous (Coniacian to Campanian).

BANDYELLA Loeblich and Tappan. 1962 
Plate 584. figs. 21 and 22

Type species: Pleuroslomella grealvallevensis 
Trujillo. 1960 (*3229), p. 345; OD.
Bandyella  Loeblich and Tappan. 1962 (*1906). p. III.

Test short, robust, circular in section, early 
stage triserial, later biserial, final chambers 
cuneate in form and uniserial, sutures de
pressed: wall calcareous, finely perforate, op
tically granular, surface smooth; aperture 
subterminal, a crescentic slit overlapped on 
one margin by a broad hood and a perpendic
ular short median slit on the opposite side



bordered by a triangular tooth at each side. 
U. Cretaceous (Coniacian to Campanian): 
USA: California.

WHEELERELLA Petters. 1954 
Piute 584, figs. 15-18

Type species: Wheelerella magdalenaensis 
Petters. 1954: OD.
Wheelerella V. Petters. 1954 1*2392). p. 38.

Test elongate, compressed, and ovate in 
section, early stage triserial, later uniserial, 
with broad and low chambers that show con
siderable overlap, sutures slightly depressed; 
wall calcareous, finely perforate, surface 
smooth; aperture an elongate curved slit with 
narrow bordering lip, slightly more elevated 
at the outside of the curve, provided with an 
internal tube. U. Cretaceous (Coniacian): 
Colombia.

Subfamily
CRIBROPLEUROSTOMELLINAE 

Owen. 1971
Cribropleuroslomellinae Owen, 1971 (*2315), p. 120.

Early stage with cuneate chambers or may 
be uniserial throughout; aperture cribrate. U. 
Cretaceous (U. Cenomanian).

CRIBROPLEUROSTOMELLA Owen. 1971 
Plate 585. figs. M

Type species: Cribropleurostomella plenus 
Owen, 1971; OD.
Cribropleurouomella Owen. 1971 1*2315), p. 120.

Test narrow, elongate, uniserial, rectilin
ear to slightly arcuate, chambers relatively 
elongate, sutures depressed; wall calcareous, 
finely perforate, optically granular, surface 
smooth; aperture terminal, cribrate, consisting 
of a series of pores on a somewhat produced 
neck, an internal siphon connecting the 
aperture and previous foramina. U. Creta
ceous (U. Cenomanian): England.

Superfamily STILOSTOMELLACEA 
Finlay, 1947

Stilostomellacca. nom. corr. herein. 
StilostomellideaSaidovn. 19811*2696). p. 591 nom. transl. 

ex subfamily).

Test uniserial and rectilinear or arcuate; 
aperture terminal, with phialine lip and with 
a toothlike projection from one margin. U. 
Cretaceous (Campanian) to Holocene.

Family STILOSTOMELLIDAE 
Finlay. 1947

Slilosioniellidae Saidova, 19811*2696), p. 59. nom. transl.
ex subfamily Stilostomcllinae.

Stilostomellinae Finlay. 19471*11301. p. 275 Isubfamilyl.
As for the superfamily. U. Cretaceous 

(Campanian) to Holocene.

NODOGENERINA Cushman. 1927 
Plate 585. figs. 13-15

Type species: Nodogenerina bradyiCushman, 
1927; OD.
Nodogenerina Cushman, 1927 1*739), p. 79.

Test narrow, elongate, uniserial. and recti
linear. chambers campanulate in form, widest 
at the shoulder near the base of the chamber, 
sharply curving inward to the suture below, 
upper part of chamber domed, sutures con
stricted: wall calcareous, finely perforate, 
hyaline, commonly with a row of small spines 
at the edge of the chamber shoulder; aperture 
terminal and ovate, bordered by a somewhat 
produced lip and with one margin indented 
as a simple tooth. U. Cretaceous (Campanian) 
to Holocene; cosmopolitan.

Remarks: The specimen illustrated by 
Loeblich and Tappan (1964, *1910, p. C559, 
fig. 440, 10) was incorrectly indicated as the 
lectotype of Sagrina virgula Brady, but is instead 
the lectotype of Nodogenerina bradyi Cushman 
(= S. virgula Brady, 1879 (*338), p. 8, fig. 21: 
Brady's figs. 19 and 20 are neither conspecific 
nor congeneric).

ORTHOMORPHINA Stainforth. 1952
Plate 440. figs. 17 and 18

Type species: Nodogenerina havanensis Cush
man and Bermudez, 1937 (*806), p. 14; OD. 
Orthomorphina Stainforth. 19521*3061), p. 8.

Test uniserial, rectilinear, proloculus glob
ular, later chambers increasing rapidly in height 
and slowly in breadth, so that they are ovoid



540 Stilostomellidae — Siphonodosaria

in outline, sutures straight, slightly depressed: 
wall calcareous, finely perforate, surface 
smooth or with very faint striae, particular
ly near the sutures; aperture terminal, round
ed, with everted rim. Eocene to Holocene; 
cosmopolitan.

SIPHONODOSARIA A. Si I vest n , 1924
Plate 585. figs. 3-7

Type species: Nodosaria abvssorum Brady. 
1881 (*339), p. 63; SD(SM) Cushman. 1927 
(*742), p. 67.
Siphonodosaria A. Silvestri. 1924 (*2954). p. 18. 
5agntinonoc/o«in'a Jedlitschka, 1931 (*1601), p. 123; type 

species: obj.: SD Loeblich and Tappan, 1964 (*1910), 
p. C339.
Test narrow, elongate, uniseriai, straight to 

arcuate, proloculus apiculate or with numer
ous small spines, chambers subglobular to 
pyriform with moderate overlap, sutures con
stricted; wall calcareous, perforate, thick, 
optically radial, surface smooth; aperture 
rounded, produced on a slight neck, with 
bordering phialine and crenulate lip and with 
a distinct tooth projecting into the aperture 
at one side. Eocene to Holocene: cosmopolitan.

STILOSTOIVIELLA Guppy. 1894
Plate 583. figs. 8-12

Type species: Stilostomella rugosa Guppy, 
1894; OD.
Stilostomella Guppy. 1894 (*1342), p. 649.

Test short, robust, uniserial, and rectilin
ear to slightly arcuate, chambers subglobular. 
enlarging rapidly and strongly overlapping, 
sutures distinct, constricted: wall calcareous, 
hyaline, finely perforate, surface finely pustu- 
lose to hispid; aperture arcuate to V-shaped, 
as a result of a small toothlike projection 
from one side, terminal on a short neck, 
bordered with a distinct lip. Miocene; Trinidad.

Remarks: Differs from Nodogenerina in 
the shorter and more robust form, rounded, 
more rapidly enlarging and overlapping cham
bers. and absence of a spinose shoulder at the 
lower chamber margin.

STRICTOCOSTELLA Patterson, 1987
Plate 834, figs. 9-11

Type species: Ellipsonodosaria modesta Ber

mudez var. prolate Cushman and Bermudez, 
1937 (*807), p. 109: OD.
Sinciocosiella Patterson. 1987 (*2370), p. 141.

Test uniserial and rectilinear, circular in 
section, chambers inflated, strongly overlap
ping. final chamber appearing pyriform and 
tapering to the aperture; wall calcareous, 
hyaline, nonperforate, surface longitudinally 
costate, the costae continuous from chamber 
to chamber but commonly dying out on the 
final chamber: aperture terminal, rounded, 
bordered by a phialine lip. with a denticulate 
margin, and one large tooth projecting far
ther into the opening. Eocene to Holocene; 
Cuba; Atlantic.

Superfamily ANNULOPATELLINACEA 
Loeblich and Tappan. 1964

Annulopatellinucea. nom. transl. herein ex family.
As for the family. Miocene to Holocene.

Family ANNULOPATELL1N1DAE 
Loeblich and Tappan. 1964 

Annulopatellinidae Loeblich and Tappan. J964 (*I910|, 
p. C730.
Test conical, proloculus followed by reni- 

form second chamber, then uniserial, with 
low chambers appearing annular on the con
vex side, overlapping on flattened side, cham
bers subdivided by radial tubules that open as 
pores at the surface. Miocene to Holocene.

ANNULOPATELLINA Parr
and Collins, 1930

Plate 386. figs. 1-3; plate 587. figs. I and 2 
Type species: Orbitolina annularis Parker and 
Jones, 1860 (*2348), p. 31: OD(Ml. 
Annulopatellina Pan and Collins. 1930 (*2364), p. 92.

Test low and conical, concavoconvex, small 
globular proloculus followed by an embrac
ing reniform second chamber and then by 
narrow annular chambers as viewed from the 
convex side, each chamber completely cov
ering the concave side, chambers subdivided 
by numerous tiny radiating tubules that open 
as pores at the surface, anastomosing in a 
central vesicular region at the center of the 
concave side: wall calcareous, perforate, 
optically granular, surface smooth: no visible



aperture other than the pores; commonly pairs 
of tests are joined by their umbilical surfaces, 
suggesting a plastogamic reproductive cycle. 
Miocene to Holocene; Australia; Trinidad.

Superfamily D1SCORBACEA 
Ehrenberg, 1838

Discorbacea Loeblich amt Tappan. 19641*1910), p. C572.
nom. corr. pro superfamily Discorbidea.

Discorbidea Smoul, 1954 1*3008), p. HI. nom. transl. ex 
family Discorbina.

Discorbinidea Saidova. 1981 (*2696), p. 43. 
Discorbiacea Kalla. I9HI (*1635), p. 246.
Oiscorboidea Tappan and Loeblich, 19821*31281. p. 543.

Test in low trochospiral coil; wall of perfo
rate, hyaline, optically radiate calcite: aperture 
interiomarginal on the umbilical side of the 
test, and may be bordered by a nonperforate 
area or umbilical flap. L. Jurassic (Aalenian) 
to Holocene.

Family CONORBINIDAE Reiss. 1963
Conorbinidae Loeblich & Tuppan, 1984 (*1918), p. 47: 

nom. transl. ex subfamily.
Conorbininae Reiss. 1963 (*2561), p. 58 (subfamily). 
Conorbinidae Hofkcr, 1954 (*15051, table, p. 167 I name 

not available, no description. 1CZN Art. 13 lahil.and 
included only CnnorbaidesS.
Test low to high trochospiral. chambers 

lunate as seen from spiral side, final chamber 
occupying up to one-half of the umbilical 
side, periphery angled. U. Jurassic (Oxfordian) 
to U. Cretaceous (Coniacian).

CONORBINA Brotzen. 1936
Plate 587. figs. 6-8

Type species: Conorbina marginata Broken. 
1936: OD.
Conorbina Brotzen, 1936 (*425), p. 141.

Test planoconvex, trochospiral. chambers 
crescentic and sutures oblique as seen from 
the convex spiral side, wedgelike with nearly 
radial and slightly curved sutures on the flat 
umbilical side, up to seven or eight small 
chambers in each early whorl, later cham
bers progressively larger and fewer per whorl, 
periphery acutely angled to carinate: wall 
calcareous, smooth; aperture a low extraum- 
bilical and interiomarginal slit, in a slight reen
trant of the chamber margin. L. Cretaceous

(Berriasian) to U. Cretaceous (Coniacian): 
Europe; North America.

EURYCHEILOSTOMA Loeblich 
and Tappan, 1957 

Plate 587. figs. 9-11
Type species: Eurvcheilostoma altispira Loe
blich and Tappan. 1957: OD.
Eurvcheilostoma Loeblich and Tappan. 1957 (*1897),

p. 228.
Test trochospiral. high spired, with con

cave umbilical side, chambers broad and low. 
semilunate on the spiral side, decreasing in 
number per whorl from four to six at first to 
only three or four, the final chamber compris
ing about half the umbilical side, final whorl 
may be abruptly wider and result in a some
what flaring test, sutures oblique and slightly 
depressed on the spiral side, curved on the 
umbilical side; wall calcareous, surface smooth; 
aperture a broad interiomarginal and umbili
cal arch on the excavated umbilical side, par
tially covered by a broad umbilical flap that 
may have a serrate margin. L. Cretaceous 
(Albian); USA: Texas.

IULIUSINA Fuchs. 1971
Plate 588. figs. 6-8

Type species: Iuiiusina grata Fuchs. 1971; OD. 
luliusina Fuchs. 1971 (*1192), p. 34.

Test tiny, 0.20 mm in diameter, trochospiral, 
spiral side evolute and subconical, about two 
and a half whorls of inflated chambers, four 
to five chambers in the final whorl, sutures 
depressed, slightly oblique on the spiral side, 
radial on the flattened to concave umbilical 
side, umbilicus open, periphery rounded, out
line lobulale: wall calcareous, finely perforate, 
surface smooth; aperture a small interiomar
ginal umbilical arch. L. Cretaceous (M. Bar- 
remian): Austria.

Remarks: Originally regarded as a mem
ber of the planktonic Guembelitriidae./u/iu- 
sina is here placed in the Conorbinidae because 
of the distinctly trochospiral rather than tri
serial test and low rather than high arched 
aperture. The original description mentioned 
neither the character of the wall nor distribu
tion of pores, and although the aperture was



said to possibly have a bordering lip, this 
appears to be uncertain. It differs from 
Conorbina in having an umbilical aperture, 
radial sutures, and inflated chambers.

NOTOCONORBINA Malumian 
and Masiuk, 1976 

Plate 388. figs. 1-5
Type species: Notoconorbina leanzai Malum
ian and Masiuk, 1976; OD(M).
N otoconorb ina  Malumian and Masiuk, 1976 1*2003), 

p. 399,
Test trochospiral, planoconvex, spiral side 

strongly convex, early whorls with up to seven 
chambers, then reduced to fewer chambers 
per whorl, with about three to three and a 
half crescentic and rapidly enlarging cham
bers in the final whorl, final chamber occupy
ing about one-half the umbilical side, sutures 
oblique, thickened, and elevated on the spiral 
side, umbilical side flat to slightly concave, 
involute, sutures nearly radial, depressed and 
slightly curved, periphery angular, carinate: 
wall of calcite, spiral side coarsely perforate, 
umbilical side imperforate, with small pus
tules just above the aperture on the Final cham
ber; aperture a strongly curved slit arching 
from the umbilicus toward the periphery and 
giving the appearance of a valvelike projec
tion from the base of the chamber against the 
previous whorl. L. Cretaceous; Argentina.

TOPALODISCORBIS Neagu, 1970
Plate 587, figs. > 5

Type species: Discorhis (Topalodiscorbis) 
danubiensis Neagu, in Barbulescu and Neagu. 
1970; OD.
D iscorhis (Topalodiscorbis) Neagu. in Barbulescu and 

Neagu. 1970(*133),p. llOlalsocrr. cit. a sD. (Topolo- 
discorhis). p. 1061.

Topalodiscorbis Neagu, 19791*2237), p. 276 (nom. transl.).
Test large, up to 2.2 mm in diameter, 

discoidal. low trochospiral coil, all of the two 
to two and a half whorls visible on the weakly 
convex evolute spiral side, chambers rapidly 
increasing in breadth as added, later ones 
broad and low, nine to ten in the final whorl, 
sutures strongly curved and oblique, flat to 
slightly concave umbilical side partially evolute, 
part of the penultimate whorl remaining visi

ble around the central umbilical boss, sutures 
less strongly curved than on the spiral side 
and slightly depressed, periphery subacute, 
peripheral outline entire: aperture interio- 
marginal, a short slit at the base of the final 
chamber in young individuals, more elongate 
in large specimens and extending from the 
umbilical margin along the basal suture about 
half the distance lo the periphery, bordered 
by a narrow lip and may have a somewhat 
sinuate margin, previous apertures of the final 
whorl remain open around the umbilicus. U. 
Jurassic (U. Oxfordian to L. Kimmeridgian); 
Romania.

Family PLACENTULINIDAE
G. K. Kasimova, Poroshina, 

and G eodakchan,1980
Placentulinidae Kasimova. Poroshina. and Geodakchan. 

1980 (*1660), p. 121.
Test a low trochospiral coil, without a tubu

lar undivided second chamber, but with few 
chambers per whorl. L. Jurassic (Aalenian) to 
U. Cretaceous; Holocene.

Subfamily PLACENTULININAE 
G. K. Kasimova, Poroshina. 

and G eodakchan,1980 
Placentulininae Loeblich and Tappan. 1984 (*19181, p. 32. 

nom. transl. ex family Placentulinidae.
Test a low cone, proloculus followed by 

two to four or more chambers in the first 
whorl and lacking a tubular undivided sec
ond chamber, chambers lack secondary par
titions. L. Jurassic (Aalenian) to M. Jurassic 
(Callovian).

TRISPIRINA Danich. 1977
Plate 588. figs. 9-17

Type species: Trispirina tirasica Danich, 1977 
(also as tiruca in fig. expl.); OD.
Trispirina Danich, 1977 |*890), p. 117.
P lacen lu lina  G. K. Kasimova. 19781*1658), p. 138: type 

species: P lacen tu lina  te rq u e m iG . K. Kasimova, 1978; 
OD.
Test conical, spiral side strongly convex, 

umbilical side flat to slightly concave, periph
ery angular to carinate, small rounded pro- 
loculus followed by three to five low chambers 
per whorl, chambers of successive whorls



aligned, early chambers rounded, those of 
later whorls low and crescentic as seen from 
the spiral side and wedgelike from the umbili
cal side, no marginal septula like those of 
Patellina but with a hooklike vertical plate 
midway on the umbilical edge of each cham
ber that resembles the columella of Patellina 
and probably results similarly from a sharp 
turn of the final chamber at the aperturaJ 
end; wall calcareous, hyaline, finely punctate, 
surface smooth. L. Jurassic (Aalenian) to M. 
Jurassic (Callovian); USSR: Azerbaydzhan, 
Moldavian SSR; France.

Subfamily ASHBROOKIINAE Loeblich 
and Tappan,1984

Ashbroukiinae Loeblich and Tappan, 1984 |*1918U p. 32.
Test a low conical spire, proloculus imme

diately followed by two to four rounded cham
bers in the first whorl, later whorls may have 
reduced number of chambers per whorl; cham
bers with peripheral septula as in Patellina. 
M. Jurassic (Bajocian) to U. Cretaceous. 
Holocene.

ASHBROOKIA McCulloch. 1977
Plate 584, figs. 5-7 and 11-13 

Type species: Ashbrookia ornata McCulloch, 
1977; OD.
A sh b ro o k ia  McCulloch. 1977 (*19611. p. 282. 
Pseudopaieltina  S. Y. Zheng, 1980 (*3450|, p. 168. 182 

(non P seudopateilina  Haque. 1960. nee Kenawy and 
NyirO, 1967); type species: P seudopateltina com pressa  
Zheng. 1980; OD.

Exopatellina  S. Y. Zheng, 1981 (*3452), p. 906 (notn. 
subst. pro Pseudopateilina  Zheng, 1980); type species: 
Pseudopaieltina  com pressa  Zheng. 1980: OD.
Test planoconvex, low trochospiral coil of 

approximately two whorls, about three strongly 
overlapping chambers per whorl, without a 
tubular undivided second chamber like that 
of Patellina, chambers low and crescentic 
and sutures strongly curved as seen from the 
convex spiral side, final chamber occupying 
well over half the periphery and umbilical 
side, outer margin of the chambers with short 
radial septula, umbilical margin of the final 
chamber projecting at the center, and with a 
curved reentrant at each end; wall calcareous, 
hyaline, finely punctate; aperture umbilical

in position but without the columella struc
ture of the Patellinidae. Holocene; Philip
pine Islands; China: Zhongsha Islands.

PAALZOWELLA Cushman. 1933
Plate 588. figs. 24-34: plate 589, Tigs. 1-4 

Type species: Discorbina scalariformis Paalzow. 
1917 (*2321), p. 247 = Rotalina turbinella 
Giimbel. 1862 (*1336), p. 230: OD.
P aahow ella  Cushman. I933 l*766|, p. 234.

Low conical test, trochospirally enrolled, 
evolute on spiral side, involute on umbilical 
side, four to five chambers per whorl, sutures 
indistinct, periphery and spiral suture with 
elevated flangelike keel: wall calcareous, 
translucent, very thin, surface may show fine 
striae; aperture a low interiomarginal bent 
slit, extending from near the periphery nearly 
to the umbilicus. M. Jurassic (Bajocian) to U. 
Jurassic (Oxfordian); Germany: Poland: USSR: 
Ukraine, Belorussia.

Remarks: The genus previously was placed 
with the Involutinidae (Loeblich and Tappan. 
1964. *1910). but the test is subdivided into 
chambers, rather than having an undivided 
spiralling tube. The internal structure is not 
clear. It has been interpreted either as having 
a single secondary partition per chamber, 
extending from the umbilical margin into the 
chamber rather than from the periphery, or 
as four vertical radial plates projecting from 
the umbilical region through all whorls. Pos
sibly the indentation in the surface of the 
final whorl of chambers reflects the alternat
ing position of the septa of the preceding 
whorl, as the chambers are very low and the 
whorls tightly appressed.

PALEOPATELLINA Kasimova, Poroshina, 
and G eodakchan.1973

Plate 588. figs. 18-23
Type species: Patellina aptica Agalarova, in 
Dzhafarov, Agalarova, and Khalilov, 1951 
(*1030), p. 47; OD.
Paleopatellina  Kasimova. Poroshina, and Geodakchan. 

in Geodakchan el al., 1973 (*1220), p. 41.
Test conical, all chambers visible from the 

convex spiral side, only those of the final 
whorl visible from the flattened umbilical side.



periphery acutely angled, earliest whorl with 
small rounded chambers, probably about five, 
those of later whorls low and crescentic and 
decreasing to about three per whorl; radial 
septula project into the chambers for a short 
distance from the peripheral margin: wall 
calcareous, hyaline, finely porous, surface 
smooth; aperture a narrow interiomarginal 
slit, partially covered by an umbilical flap 
that resembles the apertural plate of Patellina. 
the bent margin of the apertural wall produc
ing a triradiate central columella rather than 
the 5-shaped one of Patellina. M. Jurassic to 
L. Cretaceous (Aptian); USSR: Caucasus, 
Turkmenia. Carpathians.

PATELLINELLA Cushman. 1928
Plate 589. figs. 14-19

Type species: Texiularia inconspicua Brady. 
1884 (*344), p. 357: OD.
Patellinella Cushman. 1928 (*748), p. 5.

Test conical, planoconvex, trochospiral. 
earliest whorl with three chambers, later with 
two chambers per whorl, all visible on the 
convex spiral side, only the final pair visible 
on the flat umbilical side: wall calcareous, 
finely perforate, optically radial: aperture a 
broad umbilical arch that is not covered by 
the opposing chamber, only by the next one 
on the same side. M. Jurassic (Bathonian), 
Holocene; USSR: Poland; S. Pacific; Japan.

PSEU DOPATELLINELL A
Takayanagi, 1960

Plate 590. Tigs. 1-6
Type species: Pseudopatellinella cretacea Tak
ayanagi, 1960: OD.
Pseudopatellinella Takayanagi, I960 (*3112|, p. 121.

Test low trochospiral. spiral side convex 
and evolute, umbilical side flattened, two cham
bers per whorl, early ones subglobular and 
directly opposed, later ones increasing rap
idly in breadth, low and crescentic as seen on 
the spiral side, added slightly more than 180° 
apart so that the midline of the chambers 
forms a sigmoid curve, only the final pair of 
chambers visible on the umbilical side, each 
occupying half the surface and separated by a 
straight and slightly depressed suture; wall 
calcareous, perforate, microstructure un
known. inner surface somewhat undulating

but without septula; aperture a narrow slit on 
the umbilical side, extending up the face of 
the chamber, those of the final pair remaining 
visible on the umbilical side. U. Cretaceous; 
Japan; USSR: Azerbaydzhan.

SUBPATELLINELLA McCulloch. 1977
Plate 5«9. figs. 8-10

Type species: SubpatellineHa symmetrica 
McCulloch, 1977: OD.
Suhpatellinella McCulloch. 1977 |*1961), p. 285.

Low planoconvex test of ovate oudine, two 
chambers per whorl, all of the five pairs of 
low chambers visible on the convex spiral 
side, increasing rapidly in breadth as added, 
only the final pair visible on the flattened 
umbilical side where chambers appear hemi
spherical and somewhat inflated, sutures flush, 
periphery broadly rounded; wall calcareous, 
hyaline, and transparent, finely perforate, 
smooth; aperture a slit extending a short dis
tance up the final chamber face from the 
umbilical margin, that of the penultimate cham
ber closed by secondary shell deposition. 
Holocene: S. Pacific: Galapagos Islands.

Family BAGGINIDAE Cushman. 1927 
Bagginidae Haynes. 1981I*l437),p. 217.260.nom. transl.

ex subfamily Baggininae.
Valvulineriidae Brot/en. 1942 (*428). p. 16.
Cancrisidae Haynes, 1981 (*1437), p. 237,259.

Trochospiral. test finely perforate but with 
imperforate area near aperture and umbili
cus on umbilical side. L. Cretaceous (Bar- 
remian) to Holocene.

Subfamily SEROVA 1NINAE Sliter, 1968 
Serovaininae Sliter. 1968 1*3002), p. 91.

Test trochospiral, periphery broadly 
rounded, sutures radial on both sides of test: 
aperture extending from umbilicus to periphery. 
L. Cretaceous (Barremianl to Paleocene.

OZOURINA de Klasz, Y. Le Calvez. 
and Rerat. 1969
Plate 590, figs. 7-9

Type species: Ozourina concavospira de Klasz 
et al.. 1969: OD.
Ozourina de Klasz. Y. L. Calvez. and Rerat. 19691*1700), 

p. 279.
Test planoconvex loconcavoconex. troche- 

spirally coiled, with flat to excavated spiral



side and strongly convex umbilical side, periph
ery broadly rounded to the sharp angle at the 
edge of the spiral side, peripheral outline 
entire to lobulate, umbilicus closed, sutures 
sightly curved, depressed: wall calcareous, 
finely perforate, surface smooth; aperture a 
thin extraumbilical slit at the base of the last 
chamber on the umbilical side. Paleocene; 
Gabon.

ROTAMORPHINA Finlay. 1939
Plate 540. figs. 10-12

Type species: Rotamorphina cushmani Finlay, 
1939 (syn.: Valvulineria teuriensis Loeblich 
and Tappan, 1964 (*1910), p. C587,nom. nov. 
pro/?. c«.v/mwn/Finlay, 1939.non Valvulineria 
cushmani Coryell and Embich, 1937): OD. 
R otam orphina  Finlay. 1434 (*1128), p. 325.

Test biconvex, trochospiral, chambers 
enlarging rapidly as added, six to seven per 
whorl, sutures flush and oblique on the spiral 
side, depressed and radial on the umbilical 
side, periphery rounded; wall calcareous, thin, 
surface smooth: aperture a low extraumbilical- 
umbilical arch on the umbilical side, covered 
by an umbilical flap from the final chamber. 
U. Cretaceous (Campanian): cosmopolitan.

Remarks: As Rotamorphina is recognized 
as a distinct genus rather than a synonym of 
Valvulineria, the type species is no longer a 
secondary junior homonym of V. cushmani 
Coryell and Embich and is correctly known 
as Rotamorphina cushmani.

SEROVAINA Sliter, 1968
Plait' 540. figs. 13-21

Type species: Gvroidina glohosa (Hagenow) 
var. orhicella Bandy. 1951 (*116), p. 505: OD. 
Sem vaina  Sliter. 1468 1*3002). p. 4 |.
C tm orbinopsis Myallyuk. 14K3(*2224), p. 36: type spe

cies: D iscorbu  barrem icus Myallyuk, 1453 (*2217). 
p. 44: OD.
Test trochospiral. biconvex, or may have 

nearly flat spiral side, umbilicus small and 
depressed, periphery broadly rounded, cham
bers enlarging rapidly as added, sutures distinct, 
depressed, radial, and very slightly curved: 
wall calcareous, finely perforate, optically 
radial, surface smooth; aperture an extraum- 
bilical-umbilical interiomarginal slit with a 
slight lip on the upper border. L. Cretaceous

(Barremian) to U. Cretaceous (Campanian to 
Maastrichtian): cosmopolitan.

Subfamily BAGGININAE Cushman. 1927
Baggininae Cushman. 1427 (*742), p. 77.

Test trochospiral, umbilical area closed: 
broad area of final chamber adjacent to umbil
icus clear and imperforate: aperture interio
m arginal. U. C retaceous (Senonian) to 
Holocene.

BAGG1NA Cushman, 1926
Plate 541. figs. 5-7

Type species: Baggina califomica Cushman. 
1926: OD.
Baggina Cushman. 1426 (*7371, p. 63.

Test subglobular, with low trochospiral coil 
of few inflated and rapidly enlarging cham
bers per whorl, final chamber occupying about 
one-half the umbilical side, umbilicus closed, 
sutures gently curved, depressed, periphery 
broadly rounded: wall calcareous, optically 
radial, perforate but with a broad clear 
nonperforate area on the umbilical side just 
above the aperture, surface smooth: aperture 
a broad umbilical opening at the base of the 
apertural face. U. Cretaceous to Holocene; 
cosmopolitan.

CANCRIS de Montfort. 1808
Plate 541, figs. I-4

Type species: Cancris auriculatus de Montfort, 
1808 = Nautilus auricula Fichtel and Moll. 
1798 (*1124), p. 108; OD.
C ancris de Montfort. 1808 1*2176), p. 267.
R otatina  d'Orbigny, 1834 1*2304), p. 71: type species: 

Rntalina sagrn d’Orbigny. 1834, p. 77, p|. 5. figs. 13-15; 
SD herein.

P ulvinulinella  Pinter and Fickerl. 1844 (*1088), p. 628 
inon P uhinu lm ella  Cushman. 14261: type species: obj.: 
SD Cushman and len Dam. 14481*819), p. 44.
Test elongate ovate to auriculate in outline, 

lenticular in section, periphery angled to 
carinate, chambers increasing rapidly in 
breadth as added in a flaring trochospiral 
coil, sutures depressed, arched on the spiral 
side, nearly radial around the open umbilicus 
on the opposite side; wall calcareous, optically 
radial. perforate, but with an imperforate area 
above the aperture continuing into the imper
forate umbilical apertural flap, surface smooth 
other than the peripheral keel: aperture a low



interiomarginal opening on the umbilical side, 
with a broad aperturai flap that begins at the 
base of the imperforate area extending across 
the opening to project over the umbilicus. 
Eocene to Holocene; cosmopolitan.

Remarks: As apparently no type species 
has been designated previously for Roialina 
d'Orbigny, we here so designate Roialina sagra 
d'Orbigny, 1839, one of the originally included 
species. According to Y. Le Calvez 11977. 
*1806, p. 118). the original type specimen of 
Roialina sagra is completely broken. A single 
specimen found in the original d'Orbigny mate
rial appeared close to d’Orbigny’s figures and 
was illustrated by SEM (Y. Le Calvez. 1977, 
*1806, p. 118, fig. 1). This specimen (MNHN, 
Paris) is here designated as the neotype of 
Roialina sagra d'Orbigny = Cancris sagra 
(d'Orbigny).

CIBICORBIS Hadley, 1934
Plate M l. figs. 8-10

Type species: Cibicorbis herricki Hadley. 1934: 
OD.
Cibicorbis Hailley. 14.14 |*1353), p, 2fv

Test trochospiral, planoconvex, with flat
tened and partially involute spiral side and 
involute umbilical side with closed umbilicus, 
chambers broad and low, increasing rapidly 
in breadth so that whorls are flaring, triangu
lar in section, inflated and with sharply angled 
aperturai face on the umbilical side, margin 
of the spiral side carinate, sutures thickened, 
curved, slightly elevated; wall calcareous, 
perforate, optical character unknown, sur
face smooth; aperture an interiomarginal slit 
on the umbilical side, extending from the 
umbilicus to the periphery, with a large imper
forate aperturai flap projecting over the 
umbilicus. M. Miocene; Cuba; Haiti.

CRIBROBAGGINA McCulloch, 1977
Plate 591. figs. 11-20

Type species: Cribrobaggina socorroensis 
McCulloch. 1977 (also as C. sorcorroensis, 
p. 342): OD.
Crihmbayigiiui McCulkich. 1977 |*1961), p. 342. 
LaieceUa T. C. Cheng and S. Y. Zheng. 1978 1*557).

p. 20H; tvpe species: Discorbina reniformis Heron- 
Alien and Earland. 19151*1472), p. 6%; OD.
Test ovoid to reniform, oval in section, 

with a low trochospiral coil of about two 
whorls, seven chambers in the final whorl 
although both chambers and sutures are 
obscure from the exterior, periphery broadly 
rounded; wall very thick and opaque, very 
coarsely perforate except for an imperforate 
area^at the base of the aperturai face, adja
cent to the umbilicus; aperture a low interio
marginal slit. Holocene; Socorro Island, 
Mexico: China: Xisha Islands; Samoa; Ifalik 
Atoll; E. Australia: off Mozambique: Cabo 
Delgado.

Remarks: Examination of the type speci
mens of Cribrobaggina socormensis showed 
only an interiomarginal aperture, the reported 
areal aperture apparently being a misinterpre
tation of the very coarse wall perforations.

NATLANDIA McCulloch. 1977 
Plate 592. figs. 4-6

Tvpe species: Natlandia secasensis M cCulloch. 
1977; OD.
Natlandia McCulloch. 1977 (*1961), p. .346.

Test in a low trochospiral coil, sides flat
tened, spiral side evolute, with seven to eight 
rapidly enlarging and slightly inflated cham
bers per whorl, umbilical side involute, inner 
margin of chambers with small triangular flap 
that extends into the umbilicus, those of the 
final whorl closing the umbilicus, sutures 
straight, radial, and weakly depressed, periph
ery carinate, peripheral outline lobulate; wall 
calcareous, hyaline, distinctly perforate on 
the spiral side, umbilical side with perfora
tions in the outer part of the chambers but 
with broad triangular imperforate area extend
ing peripherally from the umbilical flap, those 
of the final whorl covering nearly one-half 
the umbilical side, imperforate area extending 
farther along the basal suture of each cham
ber than toward the aperturai face, surface 
smooth; aperture interiomarginal, a low slit 
extending from the peripheral keel to the 
umbilicus beneath the umbilical flap. Holo
cene: at 28 m, off Panama.



NE0CR0SBY1A McCulloch. 1977 
Plate 592. figs. 9-11

Type species: Neocrosbvia dissensa McCul
loch. 1977: OD.
Neocrosbvia McCulloch. 1977 (*19611. p. 296.

Test auriculate in outline, trochospiral, about 
two and a half rapidly expanding whorls with 
eleven chambers in the final whorl, spiral side 
evolute, umbilical side pardy evolute, sutures 
gendy curved, limbate on the spiral side, periph
ery rounded; wall calcareous, hyaline, spiral 
side distinctly perforate, umbilical side more 
finely perforate, apertural face, septa, and 
thickened sutures of the spiral side nonperfo- 
rate. umbilical side granulate or pustulose 
centrally, with a few radial grooves around 
the umbilicus: aperture a low slit at the base 
of the last chamber on the umbilical side. 
Holocene, at 160 m; Galapagos: Albemarle 
Island (Isabella).

PHYSALIDIA Heron-Alien 
and Earland. 1928 
Plule 592. figs. 7 and 8

Type species: Physalidia simplex Heron-Alien 
and Earland, 1928; SD Galloway, 1933 (*12051, 
p. 337.
Physalidia Heron-Allen and Earland. 1928 (*1475), p. 288.

Test ovale to reniform. with two to four 
inflated chambers arranged in opposition; wall 
calcareous, very thin, hyaline, optically radial, 
perforate, a nonperforate area just below the 
aperture on the opposing chamber, surface 
smooth; aperture an equatorial and interio- 
marginal slit at the base of the final chamber, 
bordered with a narrow lip on the upper margin. 
Holocene; Pacific.

PSEUDOCANCRIS McCulloch. 1977 
Plate 592. figs. 12-14

Type species: Pseudocancris ecuadorensis 
McCulloch, 1977; OD.
Pseudocancris McCulloch. 1977 (*1961), p. 346.

Test trochospiral but partially involute on 
the flattened spiral side as well as the convex 
umbilical one, about six chambers in the final 
whorl, chambers inflated on the umbilical 
side, each having a hyaline imperforate trian
gular umbilical flap, those from chambers of 
the final whorl overlapping only slightly and

remaining visible around the umbilicus, sutures 
slightly depressed, radial to curved, periph
ery carinate, peripheral outline lobulate; wall 
calcareous, hyaline, perforate, may have an 
imperforate area on the midregion of the cham
bers on the umbilical side, surface smooth; 
aperture interiomarginal at the base of the 
final chamber, bordered by a narrow lip. 
Holocene; shallow water, at 38 m off Ecuador.

RUGIDIA Heron-Alien and Earland, 1928 
Plate 592. figs. 1-3

Type species: Sphaeroidina corticata Heron- 
Alien and Earland. 1915 (*1472), p. 681; OD.
Rugidia Heron-Alien and Earland, 19281*14751, p. 289.

Test small, reduced trochospiral, with four 
subglobular chambers arranged in opposed 
pairs, all visible externally, sutures depressed; 
periphery broadly rounded; wall calcareous, 
optically radial, perforate, surface pustulose 
and highly rugose; aperture consists of large 
pores between pairs of chambers on the umbil
ical side, separated by short pillarlike projec
tions from the final chamber. Holocene; Indian 
Ocean: Mozambique.

Remarks: A lectotype was designated for 
Rugidia corticata (BMNH ZF 3623) from the 
original type material (Loeblich and Tappan, 
1964, *1910, p. C587, fig. 462.4).

SAKHIELLA Haque. 1956 
Plate 593. figs. 9-11

Type species: Sakhiella nammalensis Haque. 
1956: OD.
Sakhiella Haque. 1956 (*1418), p. 155.

Test biconvex, trochospiral but with spiral 
side nearly completely involute, chambers 
broad and low, sutures strongly curved, 
thickened, depressed, periphery carinate; wall 
calcareous, hyaline, perforate, optically radial, 
surface smooth; aperture interiomarginal, 
extending from the umbilicus to the periphery, 
covered by a distinct umbilical flap. Paleocene: 
Pakistan: Nammal Gorge.

VALVULINERIA Cushman. 1926
Plate 593. figs. 12-17

Type species: Valvulineria californica Cush
man, 1926; OD.
Valvulineria Cushman, 1926 (*737), p. 59.



Test rounded in outline, robust, trocho- 
spirally coiled, with about two and a half 
whorls, periphery broadly rounded, spiral side 
flattened to moderately convex, umbilical side 
with depressed umbilicus, chambers enlarg
ing gradually as added, sutures straight to 
gently curved, thickened, radial and depressed: 
wall calcareous, optically radial, finely perfo
rate. surface smooth: aperture an interiomar- 
ginal, umbilical-extraumbilical arch, with broad 
thin imperforate apertural flap projecting over 
the umbilicus and generally covering those 
from previous chambers but rarely only par
tially covering them. Paleocene (Danian) to 
Holocene: cosmopolitan.

VALVULINOIDES Podobina, 1975
Plate 593. figs. I-ft

Type species: Valvulirteria umovi Kipriyanova. 
I960 (*1690), p. 125: OD.
Valvulinoides Podobina. 1975 1*2434). p. 86.

Test trochospiral, with about two and a 
half whorls, spiral side flattened, umbilical 
side convex, eight to nine chambers in the 
final whorl, periphery subangular, with sub- 
angular shoulder on the umbilical side, sutures 
depressed, oblique, and strongly arched on 
the spiral side, radial on the umbilical side; 
wall calcareous, finely perforate, surface 
smooth: aperture a basal umbilical-extraum
bilical slit, extending onto the spiral side, 
with a valvelike umbilical extension from the 
last chamber partially covering the aperture. 
U. Cretaceous (Senonian): USSR: W. Siberian 
lowland, E. Urals.

Family EPONIDIDAE Hofker. 1951
Eponididae Thalmann, 1952 (*3172), p. 984, nom. corr. 

pro family Eponidae.
Eponidae Hofker. 1951 (*1498), p. 321 Inora. imperf.). 
Pidvinulinidue Hofker. 1951 |*1498|, p. 448. 
Eponidopsidae Reiss. 19631*2561), p. 82.

Test trochospiral. at least in early stage; 
aperture interiomarginal, extending from 
periphery to umbilicus on umbilical side, or 
may be cribrate and areal. Paleocene to 
Holocene.

Subfamily EPONIDINAE Hofker. 1951
Eponidinae Suhbolina, in Rauzer-Chemousova and 

Fursenko. 19591*2531), p. 269, nom. iransl. ex family 
Eponidae.

Pulvinulininae Schubert. 1921 (*2823), p. 152. 
Cribroeponidinae Shchedrina. 1964 (*2891), p. 99. 
Alabaminellinae Saidova. 1981 (*2696), p. 47.

Test trochospiral throughout, with interio- 
maxginal primary aperture. Eocene to Holocene.

ALABAMINELLA Saidova. 1975
Plate 593. figs. 18-22

Type species: Eponides weddellensis Earland, 
1936 (*1042), p. 57: OD.
Alabaminella Saidova. 1975 1*2695). p. 240. 
Alabaminella Khusid. 1973 (*1685), p. 107 inume not 

available. ICZN Art. 13 inl(i). no description), 
Alabaminella Saidova el al.. 19741*2697), textfig. 1 (name 

not available. ICZN Art. I3(a)ii>. no description).
Test tiny, trochospiral, biconvex, more con

vex spiral side with broad low chambers and 
oblique sutures, five to six chambers in the 
final whorl, umbilical side with depressed and 
closed umbilicus and depressed and radial 
sutures, periphery rounded: wall calcareous, 
hyaline, surface smooth; aperture a minute, 
slitlike interiomarginal and extraumbilical 
opening on the umbilical side. Holocene; 
Antarctic.

Remarks: The description of the aperture 
is taken from Earland: Saidova described the 
aperture as extending to the periphery and 
then continuing parallel to the peripheral 
margin, apparently basing this on Earland's 
original figure of the spiral side of E. wed
dellensis. However, this figure apparently is 
erroneous, as the original description does 
not mention such an extensive aperture, nor 
does Saidova's illustration show this. In addi
tion to the type species, Saidova included 
Epistominella levicula Resig in Alabaminella. 
but as it is the type species of Eilohedra Lipps,
1965. the latter genus would have priority if 
the two were congeneric. However. Eilohedra 
has an L-shaped aperture, extending along 
the base of the apertural face and then bend
ing to continue a short distance up the face of 
the final chamber.

CRIBROGLOBOROTAL1A Cushman 
and Bermudez, 1936 

Plate 594. figs. 14-16
Type species: Cribrogloborotalia marielina 
Cushman and Bermudez, 1936; OD.
Cribrvj’loborotalia Cushman and Bermudez. I936(*805), 

p. 63.



Test trochospiral, planoconvex, spiral side 
flattened, umbilical side elevated, aperlural 
face with sharply angular margins and sub- 
conical chambers, commonly four chambers 
per whorl, umbilicus closed, sutures depressed, 
curved and oblique on the spiral side, nearly 
radial on the umbilical side; wall calcareous, 
finely perforate, surface smooth; aperture areal, 
of numerous rounded pores scattered over 
the flattened and sharply defined apertural 
face. Eocene: Cuba: USA: Florida.

DONSISSONIA McCulloch. 1977
Plate 595. figs. 11-15

Type species: Donsissonia florae McCulloch. 
1977: OD.
Donsissonia McCulloch, 1977 1*19611, p. 500.

Test planoconvex with low trochospiral coil 
of about two and a half gradually expanding 
whorls, spiral side convex and evolute. with 
curved and oblique sutures, umbilical side 
flat to concave and involute, six to seven cham
b e r  in the final whorl, sutures straight, radiate, 
and depressed, central area of the umbilical 
side excavated and umbilicus small and open, 
periphery narrowly rounded, peripheral out
line weakly lobulate; wall calcareous, hyaline, 
finely perforate, surface smooth; aperture 
interiomarginal, extending from the umbili
cus nearly to the periphery. Holocene; at 41 
m, off Peru.

EPONIDES de Montfort, 1R08
Plate 594. Tigs. 1-15

Type species: Nautilus repandus Fichtel and 
Moll, 1798(*1124), p. 35; OD.
Eponides de Montfort. 1808 (*21761, p. 127.
Putvinuius Lamarck, 1816 |*178I|, p. 14: type species: 

obj.: SD Galloway. 19551*12051, p. 281.
Ptucennilu Lamarck. 18221*1782), p. 620(non Placentulac 

Soldani. 179S>; type species: Placenlulu pulvinata 
Lamarck. 1822 - Nautilus repandus Fichtel and Moll. 
1798; SD Children, 1825 (*586), p. 157.

Pulvinulina Parker and Jones, in Curpenter. Parker, and 
Jones. 18621*494), p. 200,210: type species: obj.: OD. 

Eponidopsis Reiss. I960 (*2560), p. 16; type species: 
Eponides lornensis Finlay. 1959 (*1126), p. 522 Ifirst 
illustrated by Finlay, 1959, *1127): OD. 

Cribroeponides Shchedrina. 1964 (*2891), p. 95: type 
species: Poroeponides crihrorepandus Asano and 
Uchio. in Asano. 1951 (*88), p. 18; OD.

Pndoliellu Pishvanova. 1972 1*2412), p. 225; type spe
cies: Eponides prabatus Krasheninnikov, 19581*17281, 
p. 228; OD.
Test biconvex, periphery angular to carinate, 

a low trochospiral coil of about two to three 
whorls, with about six to seven chambers per 
whorl, umbilicus closed, sutures curved and 
limbate on the spiral side, continuing into the 
peripheral keel, nearly radial on the umbili
cal side; wall calcareous, optically radiate, 
finely perforate, sutures and keel imperforate, 
surface smooth to faintly pustulose: aperture 
a broad low interiomarginal arch extending 
from the umbilicus to the periphery, bordered 
by a narrow lip. and may have a few supple
mentary areal openings. Eocene to Holocene: 
cosmopolitan.

Remarks: The neotype designated for 
Eponides repandus (Loeblich and Tappan, 
1962, *1907, p. 35. 361 became superfluous 
when the original types of Fichtel and Moll 
were discovered and the holotype of E. 
repandus was redescribed by Rogl and Hansen 
(1984. *2639, p. 31,32). Furthermore, as the 
holotype appears to have a few areal open
ings in the final septal face that is preserved, 
Poroeponides crihrorepandus Asano and Uchio 
is congeneric with Eponides repandus. and 
Cribroeponides becomes a subjective syno
nym of Eponides.

10ANELLA Saidova. 1975 
Plate 595. figs. 4-10

Type species: Truncatttlina tumidula H. B. 
Brady, 1884 (*344), p. 666; OD.
loanella Saidova, 1975 (*26951. p. 242 (also err. cil. as 

Jounella. expl. pi. 66 |recte 671. fig. 5), 
loanella Khusid. 1975(*1685),p. 107(name not available. 

1CZN Art. 15 lal(i). no description!.
Test small, about 0.2 mm in diameter, 

trochospiral. inequally biconvex, spiral side 
strongly elevated, about two and a half to 
three whorls visible, umbilical side with deep 
narrow umbilicus, five to seven chambers in 
the final whorl, produced at their umbilical 
ends, sutures radial, depressed, periphery 
rounded, peripheral outline lobulate: wall 
calcareous, perforate, optically radial; aperture 
an interiomarginal arch near the umbilicus 
on the umbilical side, with small secondary



openings at the produced umbilical ends of 
the chambers. Holocene, bathyal to abyssal: 
cosmopolitan.

Remarks: The aperture was not described 
in the various references to the type species 
that we have seen; thus the above description 
is based on Saidova's observations.

POROEPONIDES Cushman. 1944
Plate 595. figs. I-.1

Type species: Rosalina lateralis Terquem, 1878 
|*314S|, p. 25: OD.
Poroeponides Cushman. 1944 1*7921, p. .14.

Test trochospiral, planoconvex to bicon
vex with strongly elevated spiral side, periph
ery carinate, sutures curved and oblique on 
the spiral side, nearly radial on the umbilical 
side, meeting in the umbilical region at a 
clear calcite boss but with final few chambers 
lending to flare and failing to reach the center, 
resulting in a depressed umbilical region or 
pseudoumbilicus that may be partially closed 
by a small umbilical flap from each chamber; 
wall calcareous, perforate, surface smooth; 
primary aperture interiomarginal. extending 
from the umbilicus to the peripheral keel 
and bordered above by a narrow lip. supple
mentary rounded areal pores scattered over 
the apertural face. Pliocene to Holocene; 
cosmopolitan.

Remarks: Differs from Eponides in having 
an umbilical boss on the umbilical side in the 
early stage and in the later development of a 
pseudoumbilicus, in having a lower aperture 
that extends onto the periphery and numer
ous areal pores scattered over the entire umbil
ical side of the final chamber. Sestronophora 
has an open umbilicus in the adult, covered by 
a perforated plate that extends from the umbil
ical chamber margins, with only a very few 
areal pores near the base of the apertural face.

VERNONINA Puri, 1957
Plate 595. figs. 14-16

Type species: Vernonina tuberculata Puri. 
1957: OD.
Vernonina Puri. 1957 (*2484), p. 124.

Test planoconvex, low trochospiral coil with 
convex spiral side, sutures oblique but obscured

by the surface ornamentation, umbilical side 
flattened, sutures straight, slightly oblique to 
nearly radial and depressed, umbilical region 
with central plug, periphery angular; wall 
calcareous, perforate, thickened and with 
strongly tuberculate surface on the spiral side: 
aperture interiom arginal. about midway 
between the umbilicus and the periphery on 
the umbilical side. U. Eocene; USA: Florida: 
New Zealand: W. Australia.

VONKLEINSMIDOEDES McCulloch, 1977
Plate 595. figs. 17-19

Type species: Vonkleirismidoides unica McCul
loch, 1977; OD.
Vonkteinsmidoides McCulloch, 1977 (*1961), p. .167.

Test low trochospiral, lenticular, spiral side 
weakly convex, chambers crescentic, the two 
rapidly enlarging whorls visible on the spiral 
side, prominent beads at the junction of spi
ral and radial sutures being the equatorial 
remnants of former apertural lips, umbilical 
side flattened to centrally depressed, partially 
evolute. nine chambers in the final whorl, 
sutures curved backward at the periphery, 
thickened and elevated on the spiral side, 
depressed on the umbilical side, umbilicus 
covered with clear shell material. small umbil
ical flap present at the junction of the umbili
cal margin and basal suture of the final 
chamber, flaps of earlier chambers of the 
final whorl remaining as nodelike elevations 
around the spiral suture, periphery carinate: 
wall calcareous, perforate but with imperfo
rate apertural face, sutures, and keel, surface 
smooth and polished: aperture a low interio
marginal arch with protruding lip on the umbil
ical side adjacent to the peripheral keel and 
nearly equatorial, the opening continuing as 
a spiralling slit around the umbilical margin 
of the chambers of the final whorl. Holocene; 
Mexico.

Remarks: The beadlike remnants of the 
apertural lip on the spiral side originally were 
described as supplementary openings, but 
restudy of the type specimen shows that no 
openings are present. On the umbilical side, 
the primary opening continues as a spiralling 
slit at the umbilical margin of the later



chambers, but it does not have radial slits 
along the sutures as had been reported.

Subfamily SESTRONOPHORINAE 
Saidova. 1981

Sestronophorinae Saidova. 1981 1*2696), p. 47. 
Paumotuinae Saidova, 19811*2696), p. 47.

Test trochospirally enrolled about an open 
umbilicus, chambers broad, low, appearing 
crescentic on the spiral side; aperture an 
interiomarginal umbilical-extraumbilical arch 
with additional secondary openings on the 
umbilical side, may have a perforated plate 
over the umbilicus. M. Eocene to Holocene.

HOFKER1NA Chapman and Parr, 1931
Plate 5%. figs. 1-5

Type species: Pulvinulina semiomata Howchin. 
1889 1*1561), p. 14; OD.
Hofkerina Chapman and Parr. 1931 1*5411, p. 237.

Test large, up to 2.2 mm in diameter, trocho- 
spiral, few strongly inflated and subglobular 
cham bers per whorl, periphery broadly 
rounded, umbilicus depressed; wall calcareous, 
thick and laminated, finely perforate, optically 
radial, spiral side with prominent secondarily 
thickened irregular pustules; primary aperture 
a small arched interiomarginal and umbilical 
opening that may be closed in the final stage, 
secondary areal and sutural pores present on 
the apertural face and umbilical region, and 
additional umbilical openings into chambers 
of the final whorl may be produced by 
resorption. Miocene; Australia: Victoria.

NEOCR1BRELLA Cushman. 1928 
Plate 596, figs. 6-8

Type species: Discorbina globigerinoides Par
ker and Jones. 1865 (*2351), p. 385.421: OD.
Neocribrella Cushman, 19281*748), p. 6.

Test trochospiral with about two whorls of 
rapidly enlarging subglobular and inflated 
chambers, sutures nearly radial on both sides, 
periphery broadly rounded, peripheral out
line lobulate; wall calcareous, optically radial, 
perforate, surface smooth; primary aperture 
not observed but umbilical region in the adult 
covered by a large protruding hemispherical 
plate with numerous rounded to irregular 
perforations. M. Eocene (Lutetian): France.

Remarks: A lectotype for the type species 
was designated (Loeblich and Thppan, 1964, 
*1910, p. C680) from Parker and Jones's origi
nal material (BMNH P41661).

PAUMOTUA Loeblich, 1952 
Plate 5%. figs. 11-13

Type species: Eponides terebm Cushman, 1933 
(*771), p. 89: OD.
Paumotua Loeblich. 19521*1876), p. 192.

Test trochospiral with about two and a half 
whorls, planoconvex, spiral side convex, umbil
ical side flattened and umbilicate, chambers 
enlarging slowly as added, about nine in the 
final whorl, sutures flush to slightly depressed, 
strongly oblique on the spiral side, curved 
and radial on the umbilical side, periphery 
subangular; wall calcareous, hyaline, finely 
perforate, surface smooth: aperture a low 
interiomarginal arch midway between the 
umbilicus and periphery, supplementary aper
tures on the umbilical side consist of one or 
two rounded to ovate openings per chamber, 
aligned parallel to the periphery, in line with 
the primary aperture and progressively larger 
in later chambers. Holocene; Pacific Ocean: 
Paumotu Island.

PLANOPULVINLILINA Schubert. 1921
Plate 597. figs. 1-10

Type species: Pulvinulina dispansa Brady, 1884 
(*344), p. 687: SD Cushman. 1928 (*747), p. 273.
Plannpulvinulina Schubert. 1921 1*2823), p. 153.

Test probably attached, large and plano
convex. spiral side arched, with few rapidly 
enlarging chambers, at first trochospirally 
enrolled, later with more irregular arrange
ment and chambers of varied size and form, 
spreading over the attachment surface, sutures 
depressed, oblique on the spiral side, more 
nearly radial on the umbilical side; wall 
calcareous, hyaline, surface strongly tuber- 
culate on the spiral side, the tubercles enlarged 
on earlier chambers and finer and more widely 
spaced on the later spreading chambers, wall 
finely perforate between the tubercles, more 
extensive perforate area in later chambers: 
aperture consisting of widely spaced large 
pores scattered over the umbilical surface



and additional openings along the sutures on 
the umbilical side. Late Tertiary to Holocene; 
Atlantic.

Remarks: A lectotype was designated and 
illustrated for Pdispama ILoeblich and Tappan, 
1964. *1910, p. C683) from among Brady's 
original syntypes (BMNH ZF 3641, ex ZF2210). 
from off the coast of Madeira Island.

SESTRONOPHORA Loeblich 
and Tappan, 1957 

Plate 598. figs. 1-11
Type species: Sestronophora amoldi Loeblich 
and Tappan. 1957; OD.
Sestmnnpham Loeblich and Tappan. 19371*18971, p. 22*1.

Test large, up to 2 mm in diameter, trocho- 
spirally coiled and planoconvex, strongly con
vex spiral side with broad crescentic cham
bers and thickened, flush, and oblique sutures, 
somewhat flattened umbilical side with 
depressed radial sutures around the broad 
umbilicus that is covered by a series of plates 
arising from the umbilical margin of each 
chamber, periphery acute to carinate: wall 
calcareous, finely perforate, surface smooth: 
aperture a low slitlike interiomatginal open
ing on the umbilical side, accompanied by a 
few supplementary rounded pores near the 
base of the apertural face, numerous large 
rounded to irregular accessory openings also 
pierce the umbilical plate to open into the 
umbilicus and connect to the various cham
ber cavities. Pliocene to Pleistocene: USA: 
California: England.

Remarks: Specimens referred to Eponides 
repandus by Resig (1962, *2566) belong instead 
to Sestronophora amoldi and were obtained 
from correlative Pleistocene material about 
100 km farther south along the California 
coast from its type locality. Sestronophora 
differs from true Eponides in being about 
twice as large and in having a distinct and 
wide umbilicus covered by apertural umbili
cal flaps with accessory openings. Although 
juvenile specimens may not be distinctive, as 
in many other taxa, morphologic differences 
of the adults of Eponides. Poroeponides. and 
Sestronophora are sufficient to differentiate 
the three genera.

VONKLEINSMIDIA McCulloch. 1977
Plate 5%. figs. 9 and 10

Type species: Vonkleinsmidia elizabethae 
McCulloch. 1977: OD.
Vonkleinsmidia McCulloch. 1977 (*1961), p. 366.

Test large, about 3 mm in diameter, low 
trochospiral coil of few whorls, planoconvex 
with convex spiral side, seven to eight lunate 
chambers in the final whorl separated by 
strongly oblique sutures, umbilical side with 
strongly sinuate sutures around the open 
umbilicus, a subtriangular umbilical flap 
projecting from each chamber, periphery 
carinate, somewhat elevated on the spiral side; 
wall calcareous, finely perforate, surface 
smooth: aperture interiomarginal, extraum- 
bilical, extending somewhat under the umbil
ical chamber flap, supplementary' openings 
on both sides of the umbilical flap, and numer
ous smaller sutural openings present along 
the inner half of the sutures. Holocene: E. 
Pacific: off California.

Subfamily RECTOEPON1DINAE 
Saidova. 1981

Recloeponidinae Saidova, 1981 (*26961, p. -t7.
Early stage trochospirally enrolled, later 

uncoiling and uniserial, rectilinear and com
pressed: aperture a terminal slit in the adult, 
slightly eccentric and offset toward the side 
of the test that is umbilical in the enrolled 
portion. Paleocene to U. Eocene.

RECTOEPON1DES Cushman 
and Bermudez, 1936 

Plme 399. figs. 7-9
Type species: Rectoeponides cuhensis Cush
man and Bermudez, 1936; OD.
Kectneponides Cushman and Bermudez, 1936 1*8041.

P- 3 -̂
Test trochospiral and biconvex in the early 

stage, periphery carinate, sutures strongly 
oblique on the spiral side, curved and nearly 
radial on the opposite side, umbilicus closed, 
later stage uncoiled and rectilinear, flattened 
and fusiform in section with broad and tow 
chambers and sinuate and depressed sutures; 
wall calcareous, finely perforate, surface 
smooth: aperture subterminal in the adult, an 
elongate slit set slightly on the umbilical side



of the test. Paleocene to U. Eocene: Cuba; 
Europe.

Family HELENINIDAE. n. fam.
Test in a low trochospiral coil; aperture 

interioraarginal on the umbilical side and sup
plementary sutural apertures present on one 
or both sides. L. Eocene to Holocene.

Type genus: Helenina Saunders, 1961.

HELENINA Saunders, 1961
Plate 599, figs. 1-6

Tvpe species: Pseudoeponides anderseni War
ren. 1957 (*3351|, p. 39: OD.
Helenina Saunders, 1961 (*2737), p. 146 (nom. subsl, pro 

Helenia Saunders, 1957),
Helenia Saunders. 1957 (*27361, p. 374 (non Helenia 

Walcott. 1889); type obj.: OD.
Test low trochospiral, both sides flattened. 

all chambers of the two whorls visible on the 
flattened spiral side, chambers enlarging 
gradually, of greater breadth than height, six 
in the final whorl, sutures curved, oblique, 
depressed, on the opposite side the some
what produced umbilical flaps of successive 
chambers overlap to close the umbilicus, 
sutures nearly radial, straight toslighdy curved, 
depressed, periphery rounded, peripheral out
line slightly lobulate; wall calcareous, finely 
perforate, surface smooth: aperture an extra- 
umbilical interiomarginal slit, bordered by a 
lip. supplementary sutural apertural slits pres
ent on both sides, those on the umbilical side 
begin at the back of the umbilical chamber 
flap and extend nearly to the periphery, and 
those of the spiral side extend along the 
intercameral suture but stop a short distance 
from the periphery at each end. Holocene: 
Trinidad; USA: Louisiana.

HYDER1A Haque, 1962 
Plate MX), rigs. 1-3

Tvpe species: Hvderia dttbia Haque, 1962: 
OD.
Hvderia Haque, 19621*1421), p. 23.

Test low. trochospiral, spiral side flattened, 
semi-involute but with part of penultimate 
whorl visible, umbilical side involute, sub- 
globular chambers enlarging rapidly as added, 
about four to five in the final whorl, each 
produced into a broad umbilical flap on the 
umbilical side, flaps of successive chambers

overlapping, sutures gently curved, nearly 
radial, depressed, periphery broadly rounded, 
peripheral outline lobulate: wall calcareous, 
hyaline, coarsely perforate but otherwise 
smooth: aperture a low interiomarginal slit 
that opens beneath the umbilical apertural 
flap, supplementary sutural apertures on both 
sides produce a sharp notch in the sutures, 
adjacent to the proximal end of the apertural 
flap on the umbilical side, and near the mid
point of the sutures on the spiral side. L. 
Eocene; W. Pakistan.

PSEUDOHELENINA Collins. 1974
Piute 600. figs. 4-6

Tvpe species: Discorbis coilinsi Parr, 1932 
(*2356), p. 230; OD.
Pseudohelenina Collins. 1974 (*647), p. 37.

Test trochospiral, biconvex, all of the two 
to three whorls visible on the more convex 
spiral side, chambers enlarging gradually, 
sutures depressed, oblique and curved back 
at the periphery, only the six chambers of the 
final whorl visible and sutures radial and 
depressed around the deeply indented umbil
icus on the flatter umbilical side, the deeply 
incised sutures giving the appearance of sutural 
slits around the umbilicus, periphery broadly 
rounded, peripheral margin lobulate: wall 
calcareous, hyaline, optically radial, moder
ately coarsely perforate except for u small 
clear area on the distal face of the final 
chamber, surface smooth; primary aperture 
interiomarginal, umbilical, bordered with a 
small projecting flap, secondary sutural aper
tures on the spiral side, subtriangular in outline 
and extend along the spiral and septal sutures 
for a short distance, those of early chambers 
closed secondarily. Pleistocene to Holocene; 
Australia: Victoria.

Family M1SSISSIPPINIDAE Saidova, 1981
Mississippinidae Saidova. 1981 (*2696), p. 61.

Test in low trochospiral coil, areas of clear 
shell material paralleling the periphery on 
one or both sides; primary aperture low and 
interiomarginal. Eocene to Holocene.

Remarks: Although this family and the 
included genera previously were placed in 
the aragonitic Epistominidae. the absence of 
an internal partition, as well as doubt as to



the aragonitic wall, make this assignment 
unlikely.

Subfamily STOMATORBININAE 
Said ova. 1981

Stomatorbininae Said ova, 1981 | *26%|, p. 63.
Test distinctly trochoid, aperture interio- 

marginal or areal on the umbilical side. Eocene 
to Holocene.

SCHLOSSERINA Hagn, 1954 
Plate 600. figs. 10-12

Type species: Rosalina asteriles G umbel. 1870 
(*I337|, p. 658; OD.
Schlosserina Hagn. 19541*1361), p. 18.

Test trochospiral, biconvex, few chambers 
per whorl, increasing rapidly in size, final 
ones somewhal inflated, sutures curved, 
thickened and elevated on the spiral side, 
straight and flush to slightly depressed on the 
umbilical side, periphery carinate; wall cal
careous. calcitic. as determined by X-ray pow
der diffraction film, perforate, surface smooth 
other than the limbate and elevated sutures, 
with broad spiralling bands of clear translu
cent shell material adjacent to the peripheral 
keel; aperture a low interiomarginal slit at the 
base of the apertural face, continuing past 
the umbilicus as a sutural slit at the proximal 
chamber maigin, and laigc areal pores sc Jittered 
over the apertural face. Eocene; Europe.

Remarks: As Giimbel's types were lost dur
ing World War II, that figured by Hagn from 
the Eocene of Bavaria was refigured and des
ignated as neotype of Rosalina asterites by 
Loeblich and Tappan (1964, *1910, p. C777). 
Loeblich and Tappan reported that an X-ray 
determination for Schlosserina was dominantly 
of calcite but with traces of aragonite. Whether 
the aragonite was of the shell material and 
the filling of the test was calcite or whether 
the aragonite was from the filling could not 
be determined from the available fossil 
material. v

STOMATORBINA Doreen, 1948 
Plate 600. figs. 13-15

Type species: Lamarckina lorrei Cushman 
and Bermudez. 1937 (*806), p. 21; OD. 
Stomatorhina Doreen, 19481*971), p. 295.

Test inequally biconvex, in a low trochospiral 
coil, chambers appearing semilunate and 
sutures thickened, elevated, curved, and 
oblique on the spiral side, depressed and nearly 
radial on the umbilical side, umbilicus wide 
and shallow, periphery rounded; wall calcar
eous. finely perforate, thickened by addition 
of secondary layers over the sutures on the 
spiral side and on the wall of the umbilical 
side, the secondary deposition filling the orig
inal perforations, surface smooth, with clear 
bands near the periphery not covered by sec
ondary thickening; aperture a narrow interio
marginal slit partly covered by a triangular 
umbilical flap, intercameral foramen in ear
lier chambers corresponds to part of the orig
inal aperture, and the umbilical part also may 
remain open for a few chambers. Eocene to 
Holocene; Indo-Pacific; Australia; Cuba.

Remarks: The fossil type species was 
reported to be aragonitic by X-ray determina
tion. but well-preserved Recent 5. concentrica 
(Parker and Jones) was determined to be of 
calcite only (McGowran, 1966, *1969, p. 486).

Subfamily M1SSISSIPPIN1NAE 
Saidova, 1981

Mississippininae Saidova, 19811*2696), p. 63.
Test in flattened trochospiral to nearly 

planispiral coil, clear shell areas adjacent to 
the periphery on both sides; primary aperture 
interiomarginal. equatorial. L. Oligocene to 
Holocene.

MISS1SSIPPINA Howe. 1930
Plate NX), figs. 7-9

Type species: Mississippina monsouri Howe, 
1930: OD.
Missusippma Howe. 1930 (*1566), p. 329. 
Dricopulvinulina (Mismsippinat Hofkcr, 1956 (*15111, 

p. 180 (err. nom. iransl.).
Test with very low trochospiral to nearly 

planispiral coiling, biconvex, umbo of thick
ened shell material on the spiral side, the 
flatter umbilical side partially evolute, sutures 
nearly radial, slightly curved. depressed, periph
ery subacute; wall calcareous, finely perfo
rate throughout with a darker and opaque 
band just below the peripheral keel on both 
sides; aperture a narrow interiomarginal slit 
beginning with an equatorial arch and extend



ing onto the umbilical side along the entire 
base of the chamber, curving up at the pre
ceding suture, partially covered by a large 
umbilical flap, flaps of earlier chambers 
remaining distinct for much of the final whorl 
before becoming obscured by later shell 
deposition. L. Oligocene to Holocene; North 
America: Pacific; Atlantic.

Family BUENINGI1DAE Saidova. 1981
R ueningiidne Loehlich an d  T appan . 1482 (*1917), p. 34.

nom . (ransl. ex subfam ily Bucningiinuc.
B ueningiinae Saidova. 1981 1*26961, p. 45 (subfam ily) 

Test enrolled, both sides involute; spiral 
side inflated, umbilical side flattened, with 
keel and deep umbilicus; aperture umbilical 
with small lip. L. Miocene to Holocene.

BUENINGIA Finlay, 1939
P la te  M l .  figs. 1-5

Tvpe species: Bueningia creeki Finlay. 1939: 
OD.
Bueningia Finlay. 1939 |* I127), p. 122.
Ruilenella Keyzer. 19531*1678), p. 279 (non Ruitenelh 

van d en  B old, 19461; type species; Ruttenella hulnn- 
ernis Keyzer. 1953; OD .

Lamarck initu Keyzer. 1955 (*1679), p. 119 (nom . subst. 
p m  Rutieriella KeyzeT, 19531.

Test small, inflated, both sides involute, 
umbilical side flattened to concave with deep 
umbilicus, spiral side convex, four to five 
inflated chambers per whorl, sutures radial, 
depressed, periphery broadly rounded, with 
a thickened to carinate margin on the umbili
cal side; wall calcareous, hyaline, finely per
forate except for the keel, surface smooth; 
aperture interiomarginal and umbilical, with 
a small apertural flap. L. Miocene to Holocene; 
New Zealand; Indonesia; Bikini Atoll.

Family UNGULATELLIDAE Seiglie, 1964
U ngulatellidae Loehlich and  Tappan, (nom . (ransl. herein 

ex subfam ily!.
U ngulatellinae Seiglie. 1964 (*2843), p. 509.

Test trochospiral, proloculus followed by 
undivided tubular chamber of one to two 
whorls, then with one or two chambers per 
whorl, or may have two chambers per whorl 
immediately following the proloculus; aperture

a curved or rounded opening at the end of the 
Tinal chamber. Holocene.

METAPATELLINA McCulloch. 1977
P late  M l . figs. 13-15

Tvpe species: Metapatellinapercuila McCul
loch, 1977; OD.
Meiapaiellina McCulloch. 1977 (*1961), p. 281.

Test tiny, up to 0.23 mm in diameter, low 
conical and trochospiral, early stage with about 
three chambers per whorl, rapidly decreased 
to two per whorl, with pairs directly opposed, 
only the final pair visible on the flattened 
umbilical side, periphery acute to carinate, 
the margin turned upward to surround the 
apex; wall calcareous, coarsely perforate on 
the spiral side, only the outer area of the 
chambers perforate on the umbilical side, 
surface of later chambers on spiral side with 
prominent spines arising from the peripheral 
flange and projecting upward at various angles, 
up to eight or nine from a single chamber: 
aperture interiomarginal on the umbilical side, 
with a bordering umbilical flange that pro
jects downward into (he opening, and with a 
strongly produced anterior margin that forms 
a coil terminally directed toward the periphery. 
Holocene: E. Pacific: off Mexico, at 369 m.

UNGULATELLA Cushman, 1931
P late  M l . figs, b and  7

Tvpe species: Ungulatellapacifica Cushman. 
1931; OD.
Ungulatella Cushman. 1931 (*759). p. 81.

Test elongate, high spired, with nearly par
allel sides, conical proloculus followed by 
trochospirally enrolled chambers, each a full 
whorl in length but with distal margin over
lapping the proximal one. and not rectilinear, 
sutures oblique, flush to slightly depressed, 
visible from the side toward which the aperture 
is directed; wall calcareous, coarsely perforate, 
outer wall surface with tiny pustules except 
for the clear, smooth, and polished apertural 
face; aperture a recurved slit extending toward 
the center of the distal end. at the termina
tion of the final chamber, somewhat resem
bling the 5-shaped opening of the Patellinidae. 
Holocene: Pacific.



UNGULATELLOIDES Seiglie. I%4
P late  601. figs. 8-12

Tvpe species: Ungulatelloides imperialis Seig
lie. 1964: OD.
l-’ngulatelloides Seiglie. 1964 (*284.1). p. 509.

Test tiny, up to 0.14 mm in diameter, low 
conical and trochospiral, all chambers visible 
from the spiral side, only the last pair visible 
on the umbilical side, proloculus with basal 
funnel-like projection, followed by undivided 
spiral chamber of one or two whorls, and 
then by two chambers per whorl, the last pair 
with a recurved peripheral carina: wall cal
careous, hyaline, transparent, finely perforate, 
surface smooth other than the marginal carina 
that commonly has peripheral spinose pro
jections: aperture a broad arched slit on the 
umbilical side of the final chamber. Holocene; 
Caribbean: off Venezuela.

Family PEGIDIIDAE Heron-Allen 
and Earland. 1928

Pegidiiilue C ushm an. 14.1.1 (*766), p. 24.1 Inom . corr.l. 
Pegididoe H eron-A lien  and  E arlan d . 1928 I *14751, p. 288 

(nom . im perf.).
Pegidiinae C hapm an und Parr. 19.16 1*542), p. 144 (sub

family i.
Pegidiida C o pe land , 19561*680), p. 188 (err. em end .).

Test trochospirally derived, chambers few. 
each successive one opposed to or partially 
enveloping the preceding, early chambers 
resorbed with growth: aperture a series of 
tubes that pierce the umbilical wall. Miocene 
to Holocene.

PEGID1A Heron-Allen and Earland, 1928 
Plate  h02. figs. 7-9

Type species: Rotalia dubia d'Orbigny, in 
Fornasini. 1908 (*1156), p. 46, pi. 1. fig. 14. 
validated by publication of d'Orbigny's plates 
(syn.: Rotalia dubia d'Orbigny, 1826 (*2303), 
p. 274, name not available. ICZN Art. 12 (al, 
no description: and Pegidia papillate Heron- 
Alien and Earland. in Heron-Allen and Bar
nard. 1918 (*1465), p. 90. name not available. 
ICZN Art. 12 la), no description); OD. 
Pegidia H eron-A lien and E arland . 1928 (*1475), p. 290. 
Pegidia H eron-A llen und E urland , in H eron-A llen  and  

B arnard . 19)8 (*1465), p. 9 0 1name not available. ICZN 
A n . 12 ta l. no  descrip tion).

Test planoconvex to inequally biconvex, 
reduced trochospiral of two chambers per 
whorl, rapidly enlarging as added, spiral side 
domed, umbilical side flattened, periphery 
with broad thick carina: wall calcareous, thick, 
finely perforate, optically radial, spiral side 
strongly tuberculate. umbilical side smooth; 
aperture consisting of openings of tubular 
canals along the sutures on the umbilical side. 
Miocene to Holocene: Indian Ocean: Mauri
tius, Kerimba Archipelago: W. Pacific Ocean: 
Caroline Islands. Ifalik Atoll.

SIPHONIDIA Seiglie, 1965
Plate  602. figs. 1-6

Type species: Siphonidia aumntiata Seiglie. 
1965 (also as aurantiaca on p. 12): OD. 
Siphonidia Seiglie. 1965 1*2848), p. 12.

Test small, up to 0.2 mm in diameter, 
globose, trochospiral or possibly streptospiral. 
with few chambers, rapidly increasing in size 
and strongly overlapping, sutures slightly 
depressed: wall calcareous, perforate, optically 
radial, surface smooth: aperture multiple, of 
a few large rounded pores bordered by a prom
inent lip. generally covered by an irregular 
builalike structure that has infralaminal open
ings. Holocene; Caribbean: off Venezuela.

SPHAERIDIA Heron-Alien 
and Earland. 1928

Plate  601. figs. 16-19
Tvpe species: Sphaeridia papillate Heron-Alien 
and Earland. 1928; OD.
Sphueridiu Heron- Allen am i E arland . 1928 (*1475), p. 294.

Test globular, up to 0.85 mm in diameter, 
three to four rapidly enlarging and strongly 
enveloping chambers, two per whorl, septa 
probably resorbed internally as new cham
bers form, umbilical region filled by large 
solid plug that occupies about one-fourth the 
test surface and is perforated by vertical, 
tubular, and bifurcating canals; wall calcareous, 
thick, optically radial, perforate, surface with 
beads or pustules of clear calcite; aperture 
consisting of the pores at the ends of the 
tubular canals. Holocene: Indian Ocean: 
Kerimba Archipelago; Mauritius.



Family DISCORBIDAE Ehrenberg, 1838 
D iscorb idae  G laessner, 1945 1*1250), p. 145, nom , corr.

p ro  family D iscorbinu 
D iseorhina F .hrenherg. 18381*1053), p. 21X). 
C yclospiridae E im er and F ickert. 1899 1*10881. p. 650 

(invalid, 1CZN A rt. 59; based on  C yd n sp im  Eim er and 
F ickert, 1899. non C y d n sp im  Hall and  C larke , 1894). 

D isco rb in inacS chubert, 19211*2823),p. I56 |sub(um ily). 
D iscorbisinae C ushm an , 1927 (*742), p. 75 (subfam ily, 

nom . transl.i.
D iscorb inae  G allow ay. 1953 1*1205), p. 285 (subfamily, 

nom . corr. p ro  D iscorb isinael.
D iscorb in iilae  H ofker. 1954 (*1505), p. 167 (nom . transl.

ex subfam ily D iscorbin inac). 
D isco rb iin aeH o m ib ro o k , l% l  (*1539),p .9 7 )subfam ilyI. 
D iscorb isidae M argeric . D eroo . an d  Sigal. 19661*20291, 

p. 1550.
Test a low trochospiral. chamber interior 

subdivided by paries proximus: aperture um
bilical, with distinct flap extending over the 
umbilical region, may have additional open
ings at opposite end of the flaps. M. Eocene 
to Holocene.

DISCONORB1S Sellierde Civrieux. 1977
P late  602, figs. 10-15

Type species: Discorbis bulbosiis F. L. Parker, 
1954 (*2340), p. 513; OD.
D isconorbis Sellier d e  C ivrieux . 1977 (*2866), p. 16.

Test liny, concavoconvex. in a high trocho
spiral coil with strongly convex and evolute 
spiral side, few inflated chambers per whorl, 
interior not described, umbilical margin of 
chambers partially extending into the umbili
cus as a narrow flap, sutures depressed, gently 
curved and slightly oblique on the spiral side, 
nearly radial on the concave involute umbili
cal side, umbilicus open, periphery broadly 
rounded, peripheral outline lobulate; wall 
calcareous, regularly perforate, but portions 
of the chambers adjacent to the umbilicus 
may be nearly imperforate, surface smooth; 
aperture interiomarginal and extraumbilical 
with prominent bordering lip. Holocene; Gulf 
of Mexico; Caribbean.

DISCORBIS Lamarck. 1804
Plate  603, figs. 1-5

Type species: Discorbites vesicularis Lamarck. 
1804; OD(M).
D iscorbis L am arck . 1804 (*1776), p. 182.
D iscorbites L am arck . 18041*1776), p. 182: type species: 

o b j., O D (M ).

C ydnd isc tis  E hrenberg . 1859 |* I054), ch art opp. p. 120 
(err. nom . subsl. pro D iscorb isI; type species: ohj.

Test trochospiral. planoconvex to inequally 
biconvex with flattened umbilical side, about 
two and a half whorls, seven to ten chambers 
in the final whorl, sutures curved and nearly 
radial, depressed, periphery rounded to sub- 
angular. a triangular alar projection or flap 
extends from the umbilical margin of each 
chamber over the umbilical region, forming a 
small chamberlet beneath, successive flaps 
may fuse in the central region, internally an 
imperforate proximal wall (paries proximus) 
within the chamber adheres to the septum 
peripherally, expanding as a lobe toward the 
chamber base where it may or may not attach 
to the chamber floor, separating the foramen 
into two parts, the more peripheral in posi
tion communicating with the preceding cham
ber, and the umbilicalmost one opening into 
the chamber extension beneath the alar pro
jection; wall calcareous, thin, optically radial, 
finely to coarsely perforate, surface smooth; 
aperture a low. interiomarginal, extraumbilical 
arch, a secondary opening at the posterior 
margin of the umbilical flap leading into the 
chamberlet and remaining open as new cham
bers are formed. Eocene to Holocene: 
cosmopolitan.

NEODISCORBINELLA McCulloch, 1977
Plate  603. figs. 6 -1 1

Type species: Neodiscorbinella circinata 
McCulloch. 1977; OD.
N eodiscorbinella  M cC ulloch . 1977 (*1961), p. 500. 
D iscorbiniiu  M cC ulloch. 19771*1961), p. 299; type spe

cies: D iscorbinita  operosa  M cC ulloch . 1977; OD.

Test ovate to auriculate in outline, spiral 
side weakly convex, umbilical side flat to 
concave, low trochospiral coil of one to one 
and a half whorls of rapidly enlarging chambers, 
four to four and a half chambers in the Final 
whorl, an umbilical flap projecting from the 
margin of each cham ber into the open 
umbilicus, curved and nearly flush sutures 
may grade imperceptably into the peripheral 
keel; wall calcareous, hyaline, translucent, 
distinctly perforate but with imperforate carina; 
aperture in a small looplike reentrant of the 
umbilical margin of the final chamber, those



of earlier chambers remaining open into the 
umbilicus. Holocene: Mexico: Guadalupe 
Island, Fraile Bay, Gulf of California: USA: 
San Clemente Island. California.

NEOEPONIDES Reiss. I960
Plate  604, figs. 1-6; p late  605. figs. 1-7 

Type species: Rotalina schreibersii d'Orbigny. 
1846 1*2309), p. 154: OD.
Neaeponides Reiss. 19601*256(11, p. 17.
Cyciospirv E im er anil F ickerl. 1899 (*1088), p. 702 (non 

Cyclospira Hall an ti C larke , 18941; type species: Rota- 
li/ta schreibersii d ’O rbigny. 1846; O D (M |.

Rotorbis Sellier de  C ivrieux. 1977 (*2866), p. 51; type 
species: Rosatina auberi d'Orbigny. 18391*2304), p. 94 
(as auherii): Isyn.: Discnrhix mint C ushm an . 1922. 
*721. p. 391: OD .

Test a relatively high trochospiral coil, with 
two and a half to three whorls, periphery 
angular to carinate, chambers broad, low. and 
crescentic and sutures strongly oblique on 
the elevated spiral side, chambers wedgelike 
and sutures radial and deeply depressed on 
the flat to slightly convex umbilical side, with 
internal paries proximus attached to the cham
ber floor, extending back to attach against 
wall of preceding chamber and also extending 
laterally to the umbilical chamber wall, thereby 
completely Isolating a foliar chamberlet in 
each chamber beneath an umbilical prolon
gation or folium from the outer wall, a hooklike 
forward part resembling that of Trochulina 
and successive foliar chamberlets forming a 
stellate pattern around the umbilicus, externally 
reflected by a prominent sutural notch in 
young tests, in older individuals the foliar 
extensions may fuse to form a solid umbilical 
area; wall calcareous, thick, optically radial, 
both sides distinctly perforate but pores later 
filled by secondary lamination over the umbo- 
nal region of the spiral side, surface smooth, 
other than the elevated sutures on the spiral 
side and a few pustules near the umbilicus 
on the umbilical side; aperture interiomarg- 
inal. extraumbilical, with narrow bordering 
lip or crescentic flap. Miocene to Holocene; 
cosmopolitan.

Remarks: Topotype specimens of Neo- 
epouides schreibersii show the stellate pattern 
around the umbilicus given in the original

figures and represent foliar chamberlets rather 
than thickening of the sutures as stated by 
Reiss (I960). These specimens also appear 
similar in all important respects to Rosalina 
auberi d'Orbigny. the type species of Rotorbis, 
and to Discorbis mira Cushman as described 
by Levy et al. (1980, *1839, p. 73). hence 
Rotorbis is regarded as a synonym of Nen- 
eponides.

ORBITINA Sellier de Civrieux. 1977
Plate  603. figs. 12-17

Type species: Orbitina carinata Sellier de Civ
rieux. 1977: OD.
Orbitina Sellier de  C ivrieux. 1977 (*2866), p. 28. 
Cmuchina M cC ulloch . 1977 (*1961), p. 296; type spe

cies: Crouchirta taguscmvnsis M cC ulloch . 1977; OD .

Test planoconvex, low trochospiral, circu
lar in outline, chambers very broad, low. and 
crescentic and sutures strongly oblique, slightly 
curved, and elevated on the convex spiral 
side, sutures curved and slightly depressed on 
the flattened to concave umbilical side, with 
triangular umbilical flap or folium from each 
chamber surrounding the small open umbili
cus and forming small foliar chamberlets, 
periphery subacute, carinate; wall calcareous, 
hyaline, translucent, spiral side very finely 
perforate but perforations imperceptible on 
the umbilical side, surface smooth other than 
the elevated sutures and keel on the spiral 
side; primary aperture interiomarginal. extra- 
umbilical. anterior to the folium, with sec
ondary sutural apertures at the posterior side 
of the folium. Holocene: Caribbean; E. Pacific: 
off Galapagos Islands.

Remarks: Orbitina is retained in the Dis
corbidae, as the external appearance strongly 
suggests the presence of an internal paries 
proximus that produces the foliar chamberlets. 
although the internal structure has not been 
described as yet.

SCHAFERINA McCulloch, 1977
Piute 61)6. Tigs. 1-3

Type species: Scha/erina annaman ae McCul
loch, 1977: OD.
Schufcrimi M cC ulloch . 1977 | *1961 k p. 316.

Test small, inflated, biconvex but central 
part of umbilical side excavated, trochospiral



with about two and a half whorls, chambers 
enlarging rapidly, five per whorl, sutures 
depressed, curved back toward the periphery 
on the spiral side, nearly radial on the umbili
cal side, umbilicus closed, periphery rounded, 
outline lobulate; wall calcareous, distinctly 
perforate, surface smooth: aperture interio- 
marginal, extraumbilical to umbilical, bordered 
by a straight narrow lip. the slightly projecting 
lips of previous chambers remaining visible 
around the umbilical region. Holocene; Gal
apagos: Tower Island (Genovesa), at 350 m.

Remarks: Apparently only a single specimen 
is known. The final chamber of the holotype 
is somewhat displaced to the umbilical side.

SPINODISCORBIS S. H. Taylor. 1986
Plate  606. figs. 4-7

Tvpe species: Spinodiscorbis tasmanensis S. H. 
Taylor. 1986: OD.
Spinodiscorb is S. H. Taylor. 19861*31311, p. 71.

Test in low trochospiral coil, planoconvex 
to inequaily biconvex, spiral side flattened 
and evolute. chambers inflated on nearly invo
lute umbilical side, six to seven chambers in 
the final whorl, umbilical border of the cham
ber provided with a subtriangular umbilical 
flap, sutures radial, gently curved, depressed, 
periphery prominently carinate, the keel grad
ing into spinose projections that become more 
numerous and compound on later chambers: 
wall calcareous, optically radial, coarsely per
forate on the spiral side, extremely finely per
forate on the umbilical side, peripheral keel 
and spinose projections imperforate; aperture 
interiomarginal. equatorial but extending far
ther onto the umbilical side, bordered by a 
prominent lip that is continuous with the umbili
cal flap, portion of aperture at the proximal 
margin of the flap may remain open as relict 
apertures for much of the final whorl. U. 
Pliocene to M. Pleistocene: S. Pacific: Tas
man Sea.

STREBLOIDES Bermudez and Seiglie, 196.1
Plate  608, figs. 1-5

Type species: Discorbis advena Cushman. 1922 
(*721), p. 40: OD.
Sirehloides B erm udez and  Seiglie. 1963 (*212|. p. 166.

Test low trochospiral of two to three whorls.

early chambers subglobular. later ones cres
centic and sutures depressed and oblique as 
seen from the spiral side, only the five to six 
chambers of the final whorl visible on the 
flattened to concave umbilical side, umbili
cal flap from each chamber may be terminally 
expanded and those of successive chambers 
may somewhat overlap, sutures straight and 
radial but bend sharply at the margin of the 
umbilical chamber flap, umbilicus open, 
periphery rounded, outline lobulate; wall 
calcareous, thin, translucent, very finely 
perforate, surface smooth: aperture a narrow 
interiomaiginal opening on the umbilical side. 
Holocene: USA: Florida: Venezuela; Trinidad.

Remarks: Separated from "Sireblus" ( = 
Ammonia) because of the absence of umbili
cal pillars, the present genus does not appear 
closely related to the Rotaliidae and is here 
transferred to the Discorbidae. The speci
men from Dry Tortugas. Florida, illustrated 
by Cushman (1931. *761, pi. 2 fig. 8, USNM 
Cushman Coll. 2663), is here designated as 
lectotype of Sirehloides advenus (Cushman 1.

TROCHULINA d’Orbigny. 1839
Plaic 607. figs. 1-13

Tvpe species: Rotalia turbo d'Orbignv. 1826 
(*2303), p. 274. Modeles, no. 73; SD(SM) 
Bassett, 1885 (*158), p. 162.
Trochulina d'O rhigny. in R hrenberg. 1839 (*10541, churl

opp- p. 120.
Rotalia (les Trochulines) d 'O rbignv. 1826 |*23U9|, p. 274 

I not available. IC ZN  A rt. 11 Ihllil; 11 Igl; vernacular!. 
D iscorbina  P arker and Jones, in C arp en te r e l al.. 1862 

I *4941, p. 200.203: tvpe species: Rotalia turbo  d’Orbigny. 
18261*2303), p. 274: OD.

RotorbineU a  Bandy. 1944 (*1 I4 |, p. 372: type species: 
RotorbineU a colliculus Bandy. 1944: OD. 

Lam cllod iscorb is  B erm udez. 1952 1*2051. p. 39; lype 
species: D iscorbis dim idia ta  Jones and  Parker. In C ar
p e n te r e t al.. 18621*494), p. 201: OD.

RotorbineUa t D iscorbina I Hofker. 1970 (*1519), p. 37 
m om . transl.i,

Test trochospiral. biconvex to planoconvex, 
chambers slightly inflated, sutures moderately 
oblique on the spiral side, curved and radial 
on the umbilical side, foliar extension at the 
umbilical margin of the chamber, umbilicus 
filled with one to three large granules or plugs 
that may fuse with the folium, periphery 
angular, interior with paries proximus as an



arched plate that attaches to the chamber 
floor and extends both forward and back
ward to produce a foliar chamberlet at the 
umbilical margin, dividing the septal fora
men into one part that communicates with 
the main chamber cavity and a second part 
that opens into the foliar chamberlet: pri
mary aperture interiomarginal. extending from 
the umbilicus to the peripheral carina. sec
ondary aperture on the umbilical side near 
the base of the folium, allowing the foliar 
chamberlet to communicate with the exterior, 
in species that do not have a completely Iso
lated foliar chamberlet, the secondary aperture 
may also communicate with the adjacent cham
ber in front of the paries proximus. M. Eocene 
to Holocene: cosmopolitan.

Family ROSALINIDAE Reiss, 1963
R osalinidae Reiss. 19631*25611, p. 65.
R osalininac Reiss. 19631*2561), p. 65 (subfam ily).

Test trochospiral, may have closed umbili
cus or umbonal boss, chamber interior sim
ple: aperture a low arch at the base of the 
final chamber on the umbilical side. Eocene 
to Holocene.

GAVELINOPSIS Hofker, 1951
P late  608. figs. 6-12 \

Tvpe species: Discarbina praegeri Heron-Allen 
and Earland, 1913 (*1470), p. 122; OD. 
Gavetinopvis H ofker, 1951 (*1498), p. 485.
Gavciinopsis Hofker, 1951 1*15001, p. 359 (nam e not 

available. IC ZN  A rt. 13 (a)(i). no  descrip tion ).
Test planoconvex lo inequally biconvex, 

trochospiral, with about two and a half slowly 
enlarging whorls, on the evolute and convex 
spiral side chambers are low and crescentic 
and sutures thickened and flush, whereas on 
the involute umbilical side the chambers appear 
subtriangular and sutures radial and depressed 
around an umbilical plug, chamber interior 
simple and undivided, periphery carinate: wall 
calcareous, hyaline, very finely perforate on 
the umbilical side, no pores visible on the 
spiral side at * 3000 magnification: aperture 
a low interiomarginal extraumbilical slit on 
the umbilical side, surrounded by a narrow 
lip that is interrupted only at the umbilical 
margin, adjacent to a narrow and short umbil

ical flap or folium, a slight notch in earlier 
sutures reflecting the posterior end of the 
folium of successive chambers. Oligocene to 
Holocene: cosmopolitan.

NEOCONORBI1NA Hofker, 1951
Plate 609. figs. 8-10

Tvpe species: Rosalina orbicularis Terquem, 
1876 (*3144), p. 75 (non Rosalina orbicularis 
d'Orbigny, 1850) -  Discorbina terquemi 
Rzehak, 1888 1*2679), p. 228: OD.
Neocnnorbina Hofker. 19511*1500), p. 357.
Rosalina INenconnrbimil H aynes. 19731*14.16), p. 158 

inom . trunsl.l.

Test circular in outline, low conical trocho
spiral. spiral side convex with all of the three 
whorls visible, chambers increasing rapidly 
in breadth from an early subglobular form to 
become very low and crescentic, final cham
ber occupying most of the periphery, umbili
cal side flat to concave, exposing only the 
three to four chambers of the final whorl 
around the open umbilicus, umbilical exten
sion from the chambers forms a triangular to 
platelike folium, sutures curved, strongly 
oblique on both sides, periphery acutely angled 
to carinate; wall of calcite, by X-ray powder 
diffraction film, finely and densely perforate 
on the spiral side, more coarsely perforate on 
the umbilical side, surface smooth: aperture 
at the umbilical margin of the chamber, beneath 
the folium, with a reentrant at both anterior 
and posterior margins of the folium. Holocene: 
cosmopolitan.

Remarks: The columnar toothplate de
scribed by Hofker and others in the type spe
cies appears to be only a remnant of the 
forward wall of the chamber where it at
taches to the wall of the preceding whorl and 
not a separate structure. As the original types 
are not extant, a neotype (MNHN. Paris, no. 
FG 449) was selected for the type species 
from Dunkerque. France (Levy et al„ 1975, 
*1838, p. 174).

PLANODISCORBIS Bermudez. 1952
Plate 609, figs. 11-16

Tvpe species: Discorbina rarescens Brady, 1885 
(*344), p. 651; OD.
P lanodiseorbis B erm udez. 1952 (*205), p. 651.



Rosalinidae —Rotorboides 561

Planodiscorhita M cC ulloch . 1977 1*19611. p. 311; type 
sp ec ie s : Planodiscorhita wenmaneasis M cC ulloch . 
1977; OD .

Test planoconvex to concavoconvex. tro- 
ehospiral, chambers broad, low. and crescen
tic and all visible on the flat to concave spiral 
side, subtriangular and strongly overlapping 
on the gently convex umbilical side, sutures 
of early chambers thickened and flush. later 
ones depressed, strongly oblique on the spiral 
side, curved and nearly radial on the umbili
cal side, umbilicus closed, periphery cari
nate; wall calcareous, surface smooth; aperture 
a low interiomarginal arch in a slight reen
trant at the base of the final chamber midway 
between the umbilicus and periphery on the 
flattened spiral side. Holocene; Pacific Ocean.

Remarks: A lectotype for Brady’s species 
IBMNH, ZF3648) was designated from Chal
lenger Station 185 by Loeblich and Tappan 
(1964. *1910, p. C584, fig. 458..?).

PSEUDOPATELLINOIDES
Krasheninnikov. 1958 

P late  609. tigs. 1-4

Type species: Pseudopatellinoides primus 
Krasheninnikov, 1958; OD.
Pseudopatellinoides Krasheninnikov. 19581*1728), p. 241.

Test small, coiled in a high conical trocho- 
spiral. spiral side convex, umbilical side 
flattened and centrally umbilicate, chambers 
few per whorl, broad, low, and crescentic on 
the spiral side, only the three of the final 
whorl visible on the umbilical side, enlarging 
gradually, sutures curved, oblique and lim- 
bate on the spiral side, depressed on the umbil
ical side, periphery angular and carinate; wall 
calcareous, optically radial, hyaline, finely 
perforate; aperture an interiomarginal umbil
ical arch, forming a reentrant on the basal 
suture of the final chamber. M. Miocene (U. 
Tortonian); USSR.

ROSALINA d'Orbigny, 1826 
P late  610, figs. 1-5: p la te  6 1 1. figs. 1-6 

Type species: Rasalina globularis d'Orbigny, 
1826; SD Galloway and Wissler, 1927 (*1209),
p. 62.
Rosalina d 'O rbigny, 18261*2303), p. 271.

Turbinolina d 'O rbigny. 18391*2304), p. 89: type species: 
o b j.; S I) Loeblich an d  Tappan, 19641*1910), p. C584. 

Pammsalina M cC ulloch. 1977 (*1961), p. 335: type spe
cies: Panirosulim densitira M cC ulloch . 1977 lalso as 
densativa on  p. 335. 820, 8221: OD.

Test trochospiral, planoconvex to concavo- 
convex, all of the rapidly enlarging chambers 
visible on the convex spiral side where the 
depressed sutures are oblique and curved back 
at the periphery, on the umbilical side cham
bers are subtriangular and strongly overlapping, 
the final chamber occupying about one-third 
of the circumference, sutures strongly curved, 
umbilicus open, bordered by a triangular umbil
ical flap or folium from each chamber of the 
final whorl, chamber interior simple and 
undivided, periphery subacute; wall calcareous, 
with organic inner lining, distinctly perforate, 
surface smooth; aperture a low interiomarginal 
arch near the periphery on the umbilical side, 
with narrow bordering lip. separated by the 
umbilical folium from a small secondary open
ing at the preceding suture on the opposite 
margin, other secondary openings of the final 
whorl remain open. Eocene to Holocene; 
cosmopolitan.

ROTORBOIDES Sellier de Civrieux, 1977 
P lale  609. figs. 5-7

Type species: Discorbina valvulata (d'Orbigny) 
var. granulosa Heron-Alien and Earland, 1915 
(*1472), p. 695; OD.
Rotorboides Sellier de  C ivrieux. 1977 |*2866), p. 34.

Test trochospiral and planoconvex, periph
ery broadly rounded, about six to nine cham
bers in the final whorl, crescentic and with 
strongly oblique sutures on the spiral side, 
chambers subtriangular and sutures radial and 
deeply incised on the umbilical side where 
each chamber has a triangular folium that 
extends into the umbilical area, folia of suc
cessive chambers fuse to form an umbilical 
plate that is solid or has only rare perforations, 
margin of the folium of earlier chambers 
reflected by a sutural notch, chambers with
out internal structure; wall calcareous, coarsely 
perforate on the spiral side, but imperforate 
adjacent to the sutures, umbilical side imper
forate and smooth: aperture an interiomarginal 
extraumbilical arch, extending nearly to the



periphery. Holocene: Atlantic: Pacific: Indian 
Ocean.

SEMIROSALINA Hornibrook, 1%1
Plate M l. 7-4

Type species: Semimsalina inflata Hornibrook. 
1961: OD.
.Semimsalina Hornibrook, I%l 1*1539). p. 103.

Test small, with trochospiral coil of few 
whorls and few subglobular chambers per 
whorl: wall thin, finely perforate: aperture at 
the umbilical margin of the excavated apertural 
face, leading into the open umbilicus, par
tially covered by a broad apertural flap and 
bordered by a thickened lip. L. Miocene: 
New Zealand.

Remarks: Differs from Rosalina in the 
smaller size, fewer chambers, inflated rather 
than flattened test, excavated apertural face, 
and in only the final aperture opening into 
the umbilical region rather than having relict 
umbilical openings from all chambers of the 
final whorl.

SPIRORBINA Sellier de Civrieux. 1977
Ptale M 1. figs. 10-12

Type species: Spirorhina simplex Sellier de 
Civrieux, 1977; OD.
Spimrbina Sellier de Civrieux. 1977 (*2866), p. 33.

Test planoconvex and low trochospiral. spi
ral side weakly convex, evolute. about two 
and a half whorls of broad and low semilunate 
chambers, six in the final whorl, sutures curved, 
oblique, flush and obscure, final one or two 
may be slightly depressed, umbilical side fiat, 
partially involute hut with much of the penul
timate whorl visible in the umbilical region, 
sutures curved and oblique, flush, obscure, 
periphery subacute to rounded, noncarinate, 
peripheral outline circular to ovoid, nonlo- 
bulate: wall calcareous, translucent, finely 
perforate on the spiral side, umbilical side 
imperforate or with one to a few large pores 
commonly aligned parallel to the intercameral 
sutures near the midline of the chambers; 
aperture a low slit extending from near the 
periphery along the umbilical chamber mar
gin to the preceding suture and continuing 
along the spiral suture for much of the final

whorl. Holocene: Caribbean Sea. off Vene
zuela, at 35 m to 45 m.

TRETOMPHALOIDES Banner. Pereira, 
and Desai. 1985 
Plate  613, figs. 1-6

Type species: Discorbina concinna Brady, 1884 
(*344), p. f>46: OD.
A/t'oc-onorbina I Tretom phuloides I B anner. Pcreiru . and 

D esai, I9K.S (* I3 1 |, p. 646.

Test with early stage as in Neoconorbina, 
but planktonic gamont generation provided 
with a globular float chamber over the par
tially resorbed ventral walls of the spiral stage, 
balloon chamber with perforate wall and with 
multiple rimmed apertures in the polar region, 
imperforate walled inner float chamber fused 
to the remaining rims of the enrolled cham
bers and traversed by a broad central tube 
that extends from the umbilicus of the trocho
spiral test to the cribrate aperture of the bal
loon chamber. Holocene: Indian Ocean: 
Pacific Ocean.

Remarks: Differs from Tbetomphalus in the 
early neoconorbine stage, and the extensive 
internal tube completely traversing the float 
chamber from the umbilicus of the spiral cham
bers to the large pores of the balloon chamber. 
The lectotype of Discorbina concinna is from 
620 fathoms off Tahiti, Challenger Station 
279C. ex BMNH no. 1390.

TRETOMPHALUS Mobius. 1880 
Plate  612. tigs. 1-11

Type species: Rosalina bulJoides d'Orbigny. 
1839 (*2304), p. 98: OD(M).
Trelomphalus M ohius, 1880 (*2157), p. 67, 94.
Rosalina ITrelom phalusl Banner. Pereira, and Desai, 1983 

1*131), p. 162 Inom . iransl.i.

Early stage as in Rosalina but with benthic 
microspheric and megalospheric generations 
alternating with a planktonic megalospheric 
generation that adds a large and complex 
globular double-walled float chamber over 
the resorbed chamber walls of the umbilical 
side just prior to gamogony. inner float cham
ber imperforate and fused to the imperforate 
margins of the spiralling chambers, a short 
narrow internal tube opening inward into the



float chamber and at the opposite end leads 
into the space beneath the outer balloon 
chamber, wall of outer balloon chamber 
perforate, with numerous rounded and rimmed 
openings scattered in the polar region above 
the tubular opening of the float chamber: 
equally biflagellate gametes are produced in 
the space between the float and balloon cham
bers and released through the pores of the 
terminal face, as the pseudopodia of the pelagic 
parents maintain their tests in contact. Miocene 
to Holocene: tropical to temperate waters.

Remarks: Sellierde Civrieux (1976. *2865, 
p. 1811 and Rilcken-Hilbig (1983, *2666, p. 
42) regarded the type species of Tretomphalus 
as congeneric with Rosalina squammosa 
d'Orbigny ̂ nd Tretomphalus as a senior syn
onym of Cymbaloporetta. However, the neo
type of R. bulloides (BMNH ZF 4369) 
designated by Banner et al. (1985. *131, p. 
164) from plankton off Barbuda. Leeward 
Islands. Atlantic Ocean, fixes Tretomphalus 
as having an early stage like Rosalina and as 
distinct from Cymbaloporetta.

Family PANNELLAIN1DAE Loeblich 
and T appan,1984

Pannellainidae Loeblich and Tappan, 1984 (*19181, p. 48.
Test a low trochospiral. chambers of suc

cessive whorls aligned so that septa] ridges 
extend from the apex to the periphery on the 
spiral side. Oligocene to Holocene.

PANNELLA1NA Seiglie and Bermudez, 1976 
Plate ft 14. figs. 1-8

Type species: Discorbis byrumensis Cushman, 
1922 (*7I9), p. 96: OD. '
Pannellaina Seiglie and Bermtidcz, 1976 (*2856), p. 291 

(nom. subst. pm Fasiigiellu Seiglie and Bermudez. 19651. 
Fastigiellu Seiglie and Bermudez. 1965 1*2853), p. 51 

(non Fastifjiella Reeve. 18481: type species: obj.; OD.
Test tiny, planoconvex, with five or six low 

trochospiral whorls of seven to nine cham
bers each, chambers very broad and low as 
seen on the strongly convex spiral side, aligned 
with those of the preceding whorl and appear
ing triangular, with straight and radial sutures 
around the depressed umbilicus on the umbil
ical side, spiral suture flush, septal sutures 
strongly elevated and costate on the spiral

side, depressed on the umbilical side and 
bordered on each side by an elevated poreless 
margin, periphery sharply angled: wall cal
careous. thickened, and with smooth poreless 
surface between the carinate radial sutures 
on the spiral side, surface on the umbilical 
side appearing finely microreticulate with a 
few scattered pores; aperture obscure. Oligo
cene to Holocene; USA: Mississippi: Sahul 
Shelf, Northwest Australia.

Family BRONNIMANNIIDAE Loeblich 
and T appan,1984

Bronnimanniidae Loeblich and Tappan. 1984 1*1918), 
p. 48.

Bronnimanniidae Loeblich and Tappan, I982|*19I7|, 
p. 34 I name not available. ICZN Arl. 1.3 lain), no 
description!.
Test very low trochospiral to planispiral. 

bievolute and biconcave with broad truncate 
periphery: wall hyaline, perforate, optically 
radiate: aperture on umbilical side associated 
with umbilical flap, the flaps of previous cham
bers of the final whorl remaining visible. 
Miocene to Holocene.

BRONNIMANNIA Bermudez, 1952
Plate 61.3. figs. 7-1.3

Type species: Discorbis palmerae Bermudez. 
1935 (*193), p. 207: OD.
Bmmumannia Bermudez. 1952 1*205), p. .39. 
SeobnmmmanniaMcCulloch. 1977(*1961), p .287: type 

species: Neobronnirmnnia compacta McCulloch. 1977; 
OD.
Test auriculate in outline, very low trocho- 

spiral to planispiral, whorls enlarging rapidly 
and test somewhat flared, bievolute and bicon
cave with broadly truncate periphery marked 
by a sharp angle at the spiral margin and by a 
distinct keel at the margin of the umbilical 
side, chambers increasing more rapidly in 
breadth than height, sutures curved and 
depressed on both sides, with a sinuate curve 
resulting from a proximally directed sutural 
bend at the peripheral angle; wall calcareous, 
hyaline, optically radial, umbilical side finely 
perforate, spiral side more coarsely perforate, 
surface smooth other than the elevated keel 
that remains as a continuous imperforate spi
ral suture visible on all whorls of the umbili
cal side: aperture a low, interiomarginal slit
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beneath the umbilical flap or folium, poste
rior margin of folium marked by a distinct 
notch, both folium and notch remaining evident 
on most chambers of the final whorl. VOligo- 
cene, Miocene to Holocene: Gulf of Mexico: 
Atlantic: Pacific.

Family ROTALIELL1DAE Loeblich 
and Tappan, 1964

RoUiliellidac Loeblich and Tappan. 19641*1910). p. C604. 
Rotulidlinae Saidnva. 19811*2696), p. 54 I subfamily I.

Test trochospiral. with few crescentic to 
subglobular chambers: aperture umbilical with 
small bordering toothlike umbilical projections. 
Holocene.

METAROTAL1ELLA Grell. 1%2 '
Plate bl6. figs. 1*5

Type species: Metamtaliellapan e Grell. 1%2: 
OD(M).
Melarolaliella Grell. 1962 1*1297), p. 214.

Test tiny, up to 0.09 mm in diameter, about 
one and a half trochospiral whorls and four to 
five inflated chambers in the final whorl, sutures 
curved and depressed on the convex spiral 
side, radial on the umbilical side, with wide 
and open umbilicus: wall calcareous, weakly 
calcified, perforate, and smooth to finely pit
ted on the spiral side, umbilical side imperfo
rate and smooth except for two to three radial 
creases in each chamber adjacent to the umbil
icus: aperture umbilical, bordered on either 
side by small projections that rim the umbili
cus: heterocaryotic. with one vegetative und 
three reproductive nuclei, sexual reproduc
tion plastogamic with amoeboid gametes, 
obligately from different parents. Holocene: 
France: USA: Georgia.

ROTALIELLA Grell. 1954
Plate 615. figs. 1-8

Type species: Rotaliella heterocanotica Grell, 
1954: OD.
Rotaliella Grell. 1954 (*1294), p. 269.

Test tiny, to 0.06 mm in diameter, trocho
spiral with about one and a half whorls, oval 
proloculus followed by smaller hourglasslike 
second chamber, and later inflated chambers, 
three to four in the final whorl, chambers 
appearing hemispherical on the spiral side.

globular on the umbilical side, sutures 
depressed, periphery broadly rounded, periph
eral margin lobulate: wall calcareous, very 
thin, hyaline, finely perforate, optically radial, 
surface smooth: aperture umbilical in position, 
with denticulate umbilical margin; living spec
imens with few thin pseudopodia, heterokary- 
otic agamont with single vegetative nucleus 
and three generative nuclei, asexual repro
duction producing twelve embryonic gamonts. 
adult gamont mononucleate, producing ten 
to twenty-four amoeboid gametes, those of a 
single parent may fuse in autogamy. Holocene: 
Yugoslavia: France.

Family SPHAER01D1N1DAE 
Cushman, 1927

Sphaeroidinidae Loeblich and Tappan. 1961 (*1902), 
p. .VX1. nom. tranxl. ex subfamily Sphacroidininac. 

Sphaeroidininne Cushman. 1927(*7421, p. 86(subfamily).
Test with strongly embracing chambers 

variously enrolled: aperture an arched slit 
just above the base of the chamber, giving the 
appearance of a flaplike tooth, or primary 
aperture may be absent in adult and replaced 
by a series of sutural supplementary openings. 
U. Cretaceous (Maastrichtian) to Holocene.

PULLENOIDES Hofker. 1951 
Plate 616. figs. 6-10

Type species: Pullenoides senoniensis Hofker. 
1951:00.
Pullenoides Hofker, 19511*1499), p. 10.

Test subglobular. rounded chambers tro- 
chospitally coiled in the early stage, later 
tending to become planispiral, strongly embrac
ing with only three or even two chambers 
visible in the adult, sutures depressed: wall 
calcareous, opaque, very finely perforate, sur
face smooth, microstructure unknown; aper
ture a looplike opening in the early stage, 
later with numerous small supplementary 
sutural openings. U. Cretaceous (Maastrich- 
tian): Netherlands.

SPKAEROIDINA d’Orbigny, 1826
Plate 617, figs. 1-6

Type species: Sphaeroidina bulloides d'Orbig
ny. 1826: OD(M).
Sphaeroidina d'Orbigny. 18261*2303), p. 267.



Sexlnculina CZjzek. 1848 1*866), p. 138; type species: 
Sexhiculina haueri CJjiek. 1848; ODlM).
Test subglobular, coiling variable, depending 

on position of aperture, each of the few hemi
spherical and strongly embracing chambers 
centered over the preceding aperture, median 
plane of later chambers diverging from that 
of earlier ones, either in an alternating man
ner or in a relatively regular spiral; wall 
calcareous, very finely perforate, optically 
radial, surface smooth; aperture a crescentic 
opening near the base of the chamber, com
monly above the junction of three earlier 
chambers, bordered by a narrow lip, and may 
have a simple flaplike or a bifid tooth. U. 
Eocene to Holocene; cosmopolitan.

Superfamily GLABRATELLACEA 
Loeblich and Tappan. 1964 

Glabralcllacea Loeblich and Tappan, 1984 (*1918), p. 48, 
nom. transl. ex family Glabratellidae.
Test trochospiral: wall of hyaline, perforate, 

optically radial calcitc; surface of umbilical 
side commonly with radial striae, costae, or 
nodes; aperture interiomarginal and umbili
cal; sexual reproduction plastogamic, the two 
gamont tests becoming firmly attached by 
their umbilical surfaces, which are then 
resorbed centrally to form a brood chamber 
for the fusion of gametes and early zygote 
development. L. Eocene (Cuisian) to Holocene.

Family GLABRATELLIDAE Loeblich 
and T appan.1964

Glabratellidae Laieblieh and Tappan. 1964 (*1910), p. C587. 
Glabralellinae Saidova. 19811*26961, p. 45i (.subfamily).

Test a low trochospiral coil, umbilical side 
commonly with radial ornamentation that aids 
in attachment during plastogamy. L. Eocene 
(Cuisian) to Holocene.

ANGULODISCORBIS Uchio, 1953
Plate 617. figs. 7-12 and 19-21 

Type species: Angnlodiscorbis quadmrtgularis 
Uchio, 1953; OD.
Angulodiscorbis Uchio. I953|*3237|, p. 156. 
Sub/astigiella McCulloch. 1977 (*19611, p. 303; type spe

cies; Sub/astigiella corrugatifarmis McCulloch. 1977; 
OD.

Subsabinoides McCulloch. 1977 (*1961), p. 315. type 
species: Subsabinoides charlesensis McCulloch. 1977: 
OD.

Test pyramidal, a high trochospiral coil 
with strongly elevated spiral side, numerous 
whorls of four to five vertically aligned angu
lar chambers per whorl, angular to vertically 
carinate along the median line of the rows of 
chambers, sutures flush to depressed on the 
spiral side, radial and depressed around the 
open umbilicus on the umbilical side; wall 
calcareous, perforate, surface of spiral side 
may have vertically aligned angles, carinae. 
fine striae, or rows of pores, umbilical side 
with radially aligned pores and granular striae; 
aperture a low umbilical, interiomarginal slit; 
sexual reproduction plastogamic, pairs of tests 
cemented together by their umbilical surfaces 
are common, and after these are separated, 
the central part of the umbilical side has been 
resorbed. Holocene; Pacific.

CLAUDOSTRIATELLA Seiglie 
and Bermtidez, 1965 

Plate 617. figs. 1.3-15
Type species: Claudostriatella mexicana Seiglie 
and Bermudez, 1965: OD.
Claudostriatella Seiglie and Bermudez. 19651*2853), p. 62.

Test small, up to 0.16 mm in diameter, 
trochospiral. planoconvex, periphery rounded, 
about two rapidly enlarging whorls and up to 
seven chambers per whorl, early chambers 
subglobular, later ones increasing rapidly in 
breadth and becoming broad and low, sutures 
depressed, curved, and oblique on the spiral 
side, radial on the umbilical side, umbilicus 
small: wall calcareous, spiral side coarsely 
perforate, surface smooth: aperture a low 
interiomarginal. umbilical opening on the 
umbilical side, those of previous chambers 
filled by secondarily formed and radially stri
ate plates over the umbilical region. M. Eocene: 
Mexico.

CONORBELLA Hofker, 1951
Plate 618. figs. 1-6

Type species: Discorbirta pulvinaia Brady, 18H4 
(*344), p. 650.
Conorbella Hofker. 1951 1*1498), p. 448.466. 
Larltheeia McCulloch. 1977 (*1961), p. 302: type spe

cies; Earltheeia socorrtiensis McCulloch. 1977; OD.
Test planoconvex, trochospiral. rapidly 

enlarging chambers appearing crescentic and



sutures oblique, thickened, and depressed on 
the strongly convex spiral side, peripheral 
carina rounded to sharply angular, sutures 
flush and may be obscured by the radial orna
mentation on the flat disclike umbilical side: 
wall calcareous, surface of spiral side strongly 
rugose, with heavy pustules, rugae, and spin- 
ules that may be aligned concentrically, sur
face of umbilical side with radially aligned 
striae or rows of granules: aperture a small, 
interiomarginal, umbilical slit. Holocene: 
Pacific.

CORRUGATELLA Seiglie 
and Bermudez. 1%5

Plate 618. figs. 7-9
Type species: Corrugatella donosoi Seiglie 
and Bermudez, 1965: OD.
Corrugatella Seiglie and Bermudez. 1965 1*2853), p. 50.

Test tiny, up to 0.18 mm in diameter, 
trochospiral. with gradually enlarging and mod
erately inflated chambers and gently curved 
and depressed sutures on the flattened spiral 
side, chambers subtriangular in outline with 
protruding and angular umbilical shoulder 
and sutures radial and depressed around the 
deep umbilicus on the umbilical side, periph
ery broadly truncate; wall calcareous, sur
face pustulose and rugose, with radially aligned 
granules around the umbilicus: aperture not 
observed, probably interiom arginal and 
umbilical. U. Eocene to Miocene: Cuba.

CROSBYLA McCulloch, 1977
Plate 617. figs. 16-18

Type species: Crosbyia francesae McCulloch, 
1977: OD.
Crosby ia McCulloch, 1977 (*1961), p. 295.

Test oval in outline, trochospiral with about 
two whorls of seven to eight chambers each, 
planoconvex to biconvex, spiral side more 
convex, periphery' rounded, chambers increas
ing rapidly in breadth as added, becoming 
broad and low and curving back at the 
periphery, final chamber with a lobulate exten
sion over the umbilical region, sutures flush, 
curved on the spiral side, radial on the umbili
cal side around the open umbilicus; wall 
calcareous, finely perforate, and with fine 
radiating striae on the umbilical side, each 
chamber with two or more radial rows of

large pores on the spiral side: aperture not 
observed, possibly an interiomarginal slit at 
the anterior margin of the final chamber on 
the umbilical side. Holocene: eastern Pacific, 
off California.

Remarks: The systematic position of this 
genus is uncertain, as the umbilical chamber 
extension and coarse pores on the spiral side 
are not typical of the Glabratellidae, The 
apertural position also is uncertain.

CURTRIGHT1A McCulloch. 1977
Plate 618. figs. 13-15

Tvpe species: Curtrightia marcellae McCul
loch. 1977: OD.
C u rm g h tia  McCulloch. 1977 1*1961), p. 298.

Test in low trochospiral coil, spiral side 
convex with a few inflated chambers around 
a clear central boss that covers earlier 
chambers, umbilical side flat to slightly con
cave, six chambers of the final whorl visible 
around the open umbilicus, sutures straight, 
radial, depressed on the spiral side, periph
eral margin of umbilical side carinate, periph
ery of spiral side broadly truncate and sloping 
slightly toward the central boss, peripheral 
outline lobulate: wall calcareous, translucent, 
finely perforate except for more coarsely per
forate and granulose oval area near the inner 
margin of each chamber on the spiral side, 
umbilical side with numerous rows of gran
ules radiating from the umbilicus; aperture 
umbilical. Holocene, at 20 m to 60 m: USA: 
Santa Barbara Island. California: Philippines.

DISCORBINOIDES Saidova, 1975
Plate 618. fit's. 10-12 and 16-18 

Type species: Discorbinoides subpatellifbrmis 
Saidova, 1975; OD.
D iscorbinoides Saidova. 19751*2695), p. 270. 
Sabinoides McCulloch. 1977 (*19611, p. 313; type spe

cies: Sab ino ides densiform is McCulloch. 1977; OD. 
Test low conical, planoconvex, trochospiral, 

convex spiral side with three to four whorls of 
gradually enlarging short crescentic cham
bers separated by oblique, flush, and thickened 
sutures, only the six to eight chambers of the 
final whorl visible on the flat to centrally 
concave umbilical side where they appear 
subtriangular, sutures depressed, radial, and 
straight to curved on the umbilical side, periph



ery angular, carinate; wall calcareous, finely 
perforate, smooth on the spiral side, umbili
cal side with radiating grooves alternating 
with rows of fine pustules, umbilicus filled 
with small nodes or pustules; aperture interio- 
marginal, extraumbilical; plastogamic pairs 
of tests may be connected by a mass of shell 
material. Holocene: cosmopolitan.

GLABRATELLA Dorreen. 1948
Plale hi'), figs, l-h

Type species: Glabratella cnassa Dorreen. 1948; 
OD.
Glabratella D orreen . I44K 1*9711, p. 244.
Discorbii iGlabralellat H aynes. 1472 |*1436 |, p. 147-144 

(nom . transl.l,
Glahromsalina McCulloch. 1477 |*1% |), p. 2.14: type 

species: Glahrrjrmultnu distimtn McCulloch. 1477: OD. 
Test enrolled in a low trochospiral coil, 

chambers inflated and globular, enlarging rap
idly as added, four to five in the final whorl, 
sutures curved, depressed. periphery rounded: 
wall calcareous, finely perforate but may be 
more coarsely perforate on the spiral side, 
surface smooth, except for radial striae and 
rows of pustules leading to the umbilicus; 
aperture a low interiomarginal slit: sexual 
reproduction plastogamic. Miocene to Holo
cene; cosmopolitan.

GLABRATELLINA Seiglie 
and Bermudez. 1965 

Plaie 614. figs. 7-IK
Type species: Glabrateliina arcuata Seiglie 
and Bermudez. 1965; OD.
Glabratellina Seiglie anil Bermudez. I%51*2853). p. 24. 
Crumia McCulloch, 1477 f*1961), p. 247: lype species: 

Crumia alhida McCulloch, 1477; OD.
Sabirtia McCulloch. 1477 (*1961), p. 212 (non Sabinia 

Parana. 1404t; type species: Sabinia tunifnrmis McCul
loch. 1477; OD.

Sabinina M cC ulloch . I4KI (*1962), p. 6 Inom . suhst. pro  
Sabinia M cC ulloch . 19771.

Test small, trochospiral, planoconvex to 
concavoconvex, few whorls of five to six cham
bers that appear crescentic on the gently domed 
spiral side and subtriangular on the centrally 
concave umbilical side, sutures flush, oblique, 
and gently curved on the spiral side, nearly 
radial and sinuate on the umbilical side, periph
ery rounded; wall calcareous, finely perforate, 
smooth on the spiral side, umbilical side with

radiating granular or finely pustulose striae; 
aperture interiomarginal. probably just ante
rior to the umbilical flap. Miocene to Holocene; 
Atlantic; Pacific.

GLENNBROWN1A McCulloch. 1977
Plait: t> 14. figs. 14-21

Type species: Giennbrowniu cuvlerensis 
McCulloch, 1977; OD.
G len n b m w n ia  McCulloch. |477 (*1961), p. 2KK.

Test low trochospiral, planoconvex with 
convex and semi-involute spiral side, cham
bers increasing rapidly in breadth but more 
slowly in height, umbilical side involute and 
flat to concave, sutures depressed, strongly 
curved, arching forward to the midpoint, then 
curving back toward the truncate periphery: 
wall calcareous, perforate, hyaline, thin, umbil
ical surface distinctly pustulose: aperture not 
described. Holocene: at 20 m, off California. 
San Miguel Island.

Remarks: Glennbmwnia resembles Plano- 
glabmtella but has a truncate rather than angu
lar periphery, chambers are not as broad and 
low and there are fewer per whorl.

HERONALLENITA Seiglie 
and Bermudez. 1965

Plate 620. figs. 1-2
Type species: Heronallenita striatospinata 
Seiglie and Bermudez. 1965: OD.
H eronallenita  Seiglie anil Bermudez. 14621*28531, p. 61.

Test tiny, up to 0.2 mm in diameter, low 
trochospiral coil of two whorls of rapidly enlarg
ing and approximately hemispherical cham
bers, four per whorl, separated by curved and 
depressed sutures as seen from the spiral side, 
sutures radial around the large umbilicus on 
the umbilical side, periphery rounded: wall 
calcareous, hyaline, translucent, spiral side 
perforate, surface with up to four flangelike 
projections per chamber, oriented perpen
dicular to the periphery and crossing the cham
bers from near the periphery of the spiral side 
where they are most prominent and gradually 
becoming lower toward the umbilicus on the 
opposite side, umbilical side also with radial 
striae between the flanges: aperture small, 
interiomarginal. umbilical. Holocene: Carib
bean: off Venezuela at 39 m.



MURRAYINELLA Farias, 1977
Plule 621. figs. 12-17

Type species: Rotalia murrayi Heron-Alien 
and Earland. 1915 (*1472), p. 721: OD.
Mumtvmetia Farias. 1977 (*11141, p. .343.

Test small, up to 0.22 mm in diameter, 
trochospirally enrolled, four to six rapidly 
enlarging, inflated to globular chambers 
forming about two and a half whorls, sutures 
deeply depressed, umbilicus closed, periph
ery hmadly rounded, peripheral outline lobu- 
late: wall calcareous, hyaline, perforate, surface 
rugose to hispid: aperture a low interiomarginal 
slit, apparently extraumbilical; sexual repro
duction plastogumic. Pliocene to Holocene; 
Pacific: Japan: Yellow Sea; Malay Archipel
ago: Indian Ocean: E. Africa.

Remarks: The original description of 
Murrayinella included both Rotalia murrayi 
and Discorbina impemtoria var. ylobosa Milieu 
(later renamed Rotalia erinacea Heron-Allen 
and Earland. because Rotalia globosa was a 
secondary homonym). Although the latter 
species was placed in Schackoinella by Quilty 
(1975. *2500, p. 331), Whittaker and Hodgkin- 
son 11979. *3368, p. 106) believed it not "to be 
a true glabratellid with an umbilical aperture 
and radially striate ventral surface." The 
strongly inflated chambers and densely his
pid surface obscure the umbilical area, but 
Heron-Alien and Earland 11915, *1472, p. 722) 
observed that "double (or budded) specimens" 
were present in a locality in New Guinea, 
thus indicating that reproduction is in fact 
plastogamic as in other glabratellids.

NEOGLABRATELLA Seiglie 
and Bermudez. 1965

Plate 621. figs. 1-8
Type species: Discorhis wiesneri Parr. 1950 
|*2363|, p. 356: OD.
Seoitlahmu’lta Seiglie and Bermudez. 19651*2853), p. 48. 
Qrhignvnella Said ova. 1975 (*26951, p. 211; Ivpe species: 

obj.. OD.
Test large, up to 1.4 mm in diameter, circu

lar in outline, low trochospiral, bi-involute 
and planoconvex, with spiral side gently arched 
and umbilical side flat, up to ten broad and 
low chambers in the final whorl that partially 
to completely overlaps the preceding whorl 
on both sides, sutures depressed, strongly sin
uate and oblique on the spiral side, nearly

flush on the umbilical side and obscured by 
radially aligned pustulose striae, periphery 
subacute to rounded: wall calcareous, hyaline, 
optically radial, spiral side distinctly perforate, 
surface with granulose radial striae on the 
umbilical side that are more heavily beaded 
toward the umbilicus; aperture a low interio
marginal. extraumbilical slit at the periph
ery; sexual reproduction plastogamic. and 
joined specimens are common. Holocene: 
Southwest Pacific: Kerguelen Islands.

PIIPERSIA Thalmann. 1954
Plate 620. figs. 4-8

Type species: Bonairea comnaeformis Pijpers, 
1933 1*2406), p. 72; OD.
Pijponta Thalmann. 1954 1*3174), p. 153 Inom. subs), 

pro Ruttenia Pijpers. 1933).
Bonairea Pijpers, 1933 (*2406). p. 72 (non Bonairea 

Burrington Baker. 1924): type species: obj.; OD 
Ruttenia Pijpers. 19.13 (*2407), p. 30 (nom. subs), pm 

Bonairea Pijpers. 1933; non Ruttenia Rodhnin. 1924): 
ivpe species: obj.: OD.
Test in a low trochospiral coil of about two 

whorls, six chambers in the final whorl, cham
bers increasing in breadth os added, a distinct 
median tuberculate to spinulate radial carina 
crosses the chambers on the spiral side approx
imately parallel to the sutures, resulting in a 
stellate peripheral outline, chambers and 
sutures obscure on the umbilical side, which 
may have a distinctly angular shoulder paral
lel to and near the peripheral margin, periph
ery broadly truncate: wall calcareous, surface 
smooth other than the carinae; aperture a 
large, interiomarginal, and umbilical arch on 
the umbilical side. M. to U. Eocene: West 
Indies; Cuba; Panama: Mexico.

PLANOGLABRATELLA Seiglie 
and Bermudez, 1965 

Plate 621. figs. 18-23
Type species: Discorbis nakamurai Asano. 
1951 1*88), p. 2: OD.
Planoftlabmiella Seiglie anil Bermudez. 1965 |*2853|. 

p. 46.
Truyolsia Cionzalez-Donoso. 1968 (*1263), p. 76: type 

species: Rosalina operations d'Orhigny. 1826 (*23031. 
p.271; OD.
Test of medium size, up to 1.0 mm in 

diameter, planoconvex with subconical spiral 
side and flat umbilical side, trochospiral. about 
two rapidly enlarging whorls, chambers num
erous. broad, and low. strongly curved back
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al the periphery, about ten to eleven in the 
" final whorl, sutures strongly curved on both 

sides, flush, umbilicus closed, periphery 
subangular; wall calcareous, optically radial, 
finely perforate, surface smooth on spiral side, 
umbilical side covered with numerous fine 
radial striae and centrally granulose or pustu- 
lose; aperture a low interiomarginal slit near 
the peripheral margin of the final chamber 
on the umbilical side. M. Miocene (Tortonian) 
to Holocene: Japan; Australia: Torres Strait: 
Cuba: USSR: Ukraine SSR.

Remarks: Discorbis nakamurai. Rosatina 
npercu/aris. and Discorbis subopercularis 
Asano were included in the original defini
tions of both Planoglabratella and its syno
nym Truvolsia.

PSEUDORUTTENIA Y. Le Calvez, 1959
Plate 1)22. figs. 1-3

Type species: Pseudorutlenia diadematnides 
Y. Le Calvez. 1959; OD.
P seudoru tlen ia  Y. Le Calvez. 1954 (*18021, p. 42.

Test small in a flat trochospiral coil of 
about two whorls, centrally concave spiral 
side of rapidly enlarging and strongly inflated 
chambers and depressed radial sutures, four 
in the final whorl, final chamber occupying 
about one-half the area of the flat umbilical 
side, sutures flush on the umbilical side, periph
ery broadly rounded; wall calcareous, finely 
perforate, periphery smooth but spiral side 
strongly pustulose and umbilical side with 
fine radial striae: aperture interiomarginal. 
umbilical, with broad subtriangular umbili
cal flap or folium. L. Eocene (Cuisian); France; 
Belgium.

SCHACKOINELLA Weinhandl. 1958 
Plate 621. figs. 4-11

Type species: Schackoinetla sarmatica Wein
handl. 1958; OD.
Schacko inella  Weinhandl. 1958 | *33571, p. 141.

Test trochospiral, about two to two and a 
half whorls of globular, rapidly enlarging 
chambers, commonly four to five but rarely 
up to seven in the final whorl, umbilicus open, 
periphery rounded but a large pointed spine 
arising from the midpoint of each chamber 
results in a stellate peripheral test outline; 
wall calcareous, optically radial, finely perfo
rate. surface smooth to reticulate, with a sin

gle large spine on the spiral side of each 
chamber, umbilical side with striae radiating 
from the umbilicus and separating rows of 
fine granules; aperture interiomarginal. umbil
ical to slightly extraumbilical; sexual repro
duction plastogamic and paired individuals 
common. M. Eocene I Lutetian I to Holocene: 
Austria; Western Australia: Timor Sea: Sahul 
Shelf: Yellow Sea: India.

TRUNCOHERONALLENIA
McCulloch. 1977
Plate 620. figs. 9-11

Type species: Truncoheronallenia rarescens 
McCulloch. 1977; OD.
rmncohemnullenia McCulloch, 1977 (*1961), p. 324.

Test trochospiral. planoconvex, spiral side 
convex, about two gradually enlarging whorls 
of five to seven chambers each, curved and 
oblique limbate sutures merging outward into 
the peripheral keel, umbilical side flat with 
large open umbilicus, sutures radial, slightly 
depressed, periphery with thick ornate keel: 
wall calcareous, opaque, finely perforate, 
smooth on the spiral side, umbilical side with 
numerous radial granular striae leading to the 
umbilicus and more prominent granules may 
encircle the umbilicus, beaded peripheral keel 
with elevated pustules and rugae; aperture 
interiomarginal, umbilical, and those of ear
lier chambers may remain open. Holocene; 
Pacific: off Korea.

Family HERONALLENIIDAE Loeblich 
and Tappan.1986

Hertinalleniidac Lochlich ami Tappan. I486 (*19281, p. 252. 
Hcronallcnidae McCulloch. 1977 1*1961), p. 317 (nom. 

imperf.; name not available, ICZN Art. 13 (allil, no 
description!.
Test trochospiral, planoconvex; aperture 

interiomarginal and umbilical, not covered 
by later chambers but closed by a later form
ed plate, those of the final whorl remaining 
visible around the umbilicus, umbilical side 
also with numerous radial striae. Eocene to 
Holocene.

HERONALLENIA Chapman and Parr. 1931
Plate 623, figs. I-IH

Type species: Discorbina wikoni Heron-Allen 
and Earland, 1922 (*1473), p. 206: OD.
Heronallenia Chapman and Parr. 1931 1*5411, p. 236. 
Meiaheroimllenia McCulloch. 1977 (*1961), p. 318: type



species: Metaheronallenia rugoxi/onfus McCulloch. 
1977; OD.

Nenhenmullema McCulloch, 1977 |*1961), p. 3|9; iypc 
species: Neuhcmnalleniaorj/'y/McCulloch. 1977; OD. 

Plannhemnallenia McCulloch. 1977 (*1961), p. 322: iy|>e 
species: Planoheronaltenia wenmanemis McCulloch. 
1977; OD.

Suhhemiuitlenia McCulloch. 1977 (*19611, p. 323: type 
species: Suhhemnallenia cmshvi'McCulloch. 1977; OD. 

Guyhoytina McCulloch. 1981 (*19621, p. 149: type spe
cies: Guyhoytina helenac McCulloch. 1981; OD. 
Test ovate to auriculate in outline, plano

convex, low trochospiral coil with one or two 
rapidly widening whorls, chambers crescen
tic on the gently convex spiral side, subtri- 
angular on the flat to centrally concave umbil
ical side, sutures curved, thickened and flush 
on the spiral side, radial and depressed on the 
umbilical side, periphery carinate; wall 
calcareous, optically radial, finely perforate, 
surface smooth on the spiral side, radially 
grooved on the umbilical side; aperture a low 
to high interiomarginal and umbilical arch, 
may have an umbilical lobe just posterior to 
the opening on the final chamber, aperture 
secondarily closed by an umbilical plate as 
new chambers are added, apertures of earlier 
chambers not overlapped by the succeeding 
chambers but closed by the later formed plates 
that remain visible around the umbilicus. 
Eocene to Holocene; cosmopolitan.

Family BULIMINOIDIDAE Seiglie. 1970
Buliminoididae Sciglie. 1970 (*2849), p. 113.

Test with very high trochospiral coil; aper
ture umbilical; sexual reproduction plastog- 
amic. Oligocene to Holocene.

BULI1VIIN01DES Cushman, 1911
Plate 622, figs. HH2

Type species: Buliminu wiUiamsoniana Brady. 
1881 (*339), p. 56; OD.
Buliminoides Cushman. 1911 1*702). p. 90.

Test elongate, circular in section, with high 
trochospiral coil, about five broad and low. 
strongly oblique chambers per whorl, enrolled 
around an open umbilicus, septal walls com
monly resorbed, perhaps during reproduction, 
sutures obscured by ornamentation; wall 
calcareous, optically radial, finely perforate, 
surface with prominent longitudinal costae 
nearly perpendicular to the sutures but oblique 
to the test axis, costae may be continuous and 
occasionally bifurcate, or may be somewhat

irregular and rugose in appearance, terminal 
face with radial striae; aperture interiomarginal, 
umbilical, in a depressed part of the terminal 
face; sexual reproduction plastogamic. Oligo
cene to Holocene; cosmopolitan, on shallow 
water reefs.

ELONGOBULA Finlay. 1939
Pluie 622. figs. I.VI.S

Type species: Elongobula chattonensis Finlay. 
1939; OD.
F.hmyohula Finlay. 19391*11281. p. 321.

Test elongate, in a high trochospiral coil, 
circular to oval in section. chambers few per 
whorl, base apiculate. both intercameral 
sutures and spiral suture oblique to the longi
tudinal axis of the test, sutures faintly 
depressed; wall calcareous, surface smooth 
except for the radially striate terminal face, 
the grooves leading into the open umbilicus; 
apertural face obliquely truncated, with small 
interiomaiginal umbilical opening. Oligocene; 
New Zealand: USA: Alabama.

FREDSM1TH1A McCulloch. 1977
Plate 622. figs. 4-9

Type species: Fredsmithia sanclementensis 
McCulloch. 1977; OD.
Fredsmithia McCulloch. 1977 (*1961), p. 382. 
Fnedsmithoides McCulloch. 1977 (*1961), p. 384; type spe

cies: Fnedsmithoides catalinaenxix McCulloch, 1977; OD. 
Tfest elongate ovate in outline, ovate in 

section, trochospirally enrolled, with cham
bers increasing rapidly in breadth but slowly 
in height, extending far back proximally on 
the inside of (he coil so that the spiral side has 
an astacoline appearance but final chamber 
reaches nearly to the proloculus on the umbil
ical side, thus is opposed to all earlier cham
bers along the elongate umbilical groove, 
periphery rounded to subangular at the mar
gins: wall calcareous, hyaline, finely perforate, 
surface smooth; aperture an interiomarginal 
and umbilical loop, bordered by a few straight 
and radiating grooves that extend to the periph
eral margin of the flattened apertural face. 
Holocene; Mexico; USA; off California. San 
Clemente, Santa Rosa, and Catalina Islands.

Superfamily SIPHONINACEA 
Cushman, 1927

Siphnninacea Loeblicb and Tappan. 1984 (*191B|, p. 48, 
nom. transl. ex subfamily Slphonininae.



Test trochospiral: aperture slitlike. oval, or 
rounded in the apertural face or elevated on a 
neck and bordered with a phialine lip. U. 
Cretaceous (Maaslrichtian) to Holocene.

Family SIPHONLN1DAE Cushman. 1927
Siphoninidae N. K. Bykovo. Vasilenko. Voloshinovu. 

Myallyuk. and Subbotinn. in Rauzer-Chemousova and 
Fursenko. 1 OfiO (*2531), p. 270, nom. iransl. ex sul>- 
famtlv Siphonininue.
Test trochospiral in early stage, later may 

be nearly planispiral.streptospiral, uncoiled, 
or biserial: aperture rounded or oval, com
monly projecting on a neck and bordered by 
a distinct lip, equatorial in position or may be 
nearly terminal in biserial or uniserial tests. 
U. Cretaceous (Maaslrichtian) to Holocene.

Subfamily SIPHON1NINAE Cushman, 1927
Siphonininne Cushman. 1927 (*7421, p. 77. 
Siphonineliinae Saidova. 1981 (*2696), p. 46.

Test trochospiral or may tend to uncoil in 
later stage. U. Cretaceous (Maastrichtian) to 
Holocene.

PULSIPHONINA Brotzen, 1948
Plate 624. figs. 1-3

Type species: Siphonina prima Plummer. 1927 
(*2421), p. 148; OD.
Siphonina (Pithiphnnina) Brotzen. I94K (*4291, p. 106. 
Puhiphonina Bermudez. 19521*205), p. 68 (nom. iransl.).

Test lenticular, trochospiral. periphery angu
lar with carinate or beaded margin, cham
bers broad, low. and crescentic and sutures 
oblique, thickened, and beaded on the spiral 
side, chambers subtriangular. sutures de
pressed, curved, and nearly radial on the umbil
ical side, umbilicus closed; wall calcareous, 
optically granular, distinctly perforate, sur
face smooth other than the beaded sutures 
and keel; aperture a low narrow interiomarginal 
opening against the keel at the periphery on 
the umbilical side, bordered by a narrow lip. 
U. Cretaceous (Maastrichtian) to L. Eocene: 
North America: Europe.

SIPHONINA Reuss, 1850
Plate 624, figs. 4-6 and 13-15 

Type species: Siphonina fimhriata Reuss, 1850 
= Rotalina reticulata Czjzek, 1848 (*866), 
p. 145: OD(M).
Siphonina Reuss. 185(1 (*2573), p. 372.

Test lenticular to inequally biconvex, cir
cular in outline, trochospiral. with a few broad

low. and crescentic chambers per whorl, sutures 
oblique, thickened, and elevated on the spiral 
side, continuing inio the wide fimbriate periph
eral keel, sutures radial and depressed on the 
umbilical side, umbilicus closed; wall calcar
eous, optically radial, coarsely perforate, sur
face may have radial striae or pustules; aperture 
areal, elliptical, just above the base of the 
final chamber and nearly equatorial in posi
tion, produced on a short neck and bordered 
with a phialine lip. Eocene to Holocene; 
cosmopolitan.

SIPHONINELLA Cushman. 1927
Plate 624. figs. 7-9

Type species: Tmncatulina soluta Brady. 1884 
1*344), p. 670; OD.
Siphoninella Cushman. 1927 1*7421, p. 77.

Test with early stage lenticular and cham
bers trochospirally coiled, later stage uncoiling, 
uniserial, and rectilinear, sutures curved, 
limbate, and beaded on the spiral side, nearly 
radial and slightly depressed on the umbilical 
side, umbilicus closed, sutures of rectilinear 
stage may be beaded on both sides, periphery 
with fimbriate carina; wall calcareous, perfo
rate. surface smooth other than the fimbriate 
to beaded keel and sutures: aperture terminal, 
an elongate narrow slit produced on a dis
tinct neck, with phialine lip. M. Eocene to 
Holocene; Caribbean: North America.

Remarks: The L. Cretaceous (Valanginian) 
Siphoninella antiqua Gorbachik. 1966. now 
type species of Pseudosiphoninella Poroshina, 
1986, is much larger and thick walled, with 
broad low chambers and a solid keel, and the 
uniserial stage has an oval to circular aperture. 
It has been placed in the Ceratobuliminidae 
herein.

Subfamily SIPHONIDINAE Saidova. 1981
Siphonidinae Saidova. 1981 (*2696), p. 46.

Early stage trochospiral, later uncoiled and 
biserial: terminal aperture bordered by phialine 
lip. M. Eocene.

SIPHONIDES Feray. 1941
Plate 624. figs. 10-12

Type species: Siphonides biserialis Feray, 1941; 
OD.
Siphonides Feray. 1941 (*1120), p. 174.



Test tiny, elongate, compressed, early stage 
trochospirally enrolled as in Siphonina, about 
six chambers separated by curved sutures in 
the final whorl, umbilicus closed, later stage 
uncoiled, with crescentic, biserially arranged 
chambers and arched, thickened, and lim- 
bate sutures on the formerly spiral side and 
nearly straight and depressed sutures on the 
former umbilical side, periphery with fimbri
ate keel; wall calcareous, perforate, surface 
smooth other than the elevated and beaded 
sutures and fimbriate keel; aperture a sub- 
terminal. narrow slit, produced on a short 
neck. M. Eocene: USA; Texas.

Subfamily S1PHON1NOIDINAE Loeblich 
and Tappan, 1984

Siphoninoidinae Loeblich and Tappan. 19841*19181, p. 48. 
Siphoninoidinae Loeblich and Tappan. 1982 (*1917), p. .15 

I name not available. ICZN An. 1.1 la Mil, no description!.
Test coiling irregularly trochospiral or 

streptospiral. involute; circular aperture with 
perforated plate. Miocene to Holocene.

SIPHONINOIDES Cushman. 1927
Plate 624. figs. 16-21

Type species: Planorbulina echinata Brady. 
1879 (*338), p. 283: OD.
Siphoninoides Cushman. 1927 (*742), p. 77.

Test subglobular, irregularly trochospiral, 
chambers enlarging rapidly; wall calcareous, 
hyaline, thin in the early stage, later much 
thickened and coarsely perforate, surface 
pustulose; aperture elevated on a short neck, 
rounded, and filled with a concave plate that 
has a single small central pore. Miocene to 
Holocene; Australia: Pacific Ocean: Indian 
Ocean: Caribbean: Cuba.

Remarks: As noted by Hofker (1970. *1519, 
p. 33), the previously reported large round 
aperture and phialine lip are incorrect inter
pretations. The neck contains a concave plate 
that is pierced centrally by a small opening.

Superfamily D1SCORBINELLACEA 
Sigal, 1952

Discorbincllacca Loeblich and Tappan. nom. inuisl. herein 
ex subfamily.
Test trochospiral. at least in the early stage; 

wall calcareous, optically radial, aperture equa
torial, interiomarginal, u low arch to high slit 
up the apertural face. Paleocene to Holocene.

Family PARRELLOIDIDAE Hofker. 1956
Parrelloididae Hofker. 1956 (*1510), p. 9.46. 
Cibicidoidinae Voloshina. 1975 1*3.114), texl-fig. I on 

p. 278 (name not available, ICZN Art. 15 laid), no 
description!.
Test trochospiral. biconvex, spiral side 

coarsely perforate, opposite side with closed 
umbilicus and central boss; wall optically radial, 
sparsely perforate or without pores; aperture 
a low interiomarginal and equatorial opening 
bordered by a narrow lip. Paleocene to 
Holocene.

Remarks: Parreltoides previously was re
garded as having a granular wall structure, 
but examination of the type species shows it 
to be optically radial. The type species of 
Cihicidoides was not available to check. but 
it is similar in other respects to Parreltoides: 
species previously included therein that have 
optically granular walls should be transferred 
elsewhere.

CIBICIDOIDES Thalmann. 1939
Plate 626. figs. I -5

Type species: Truncaiulina munduia Brady. 
Parker, and Jones, 1890 (*347), p. 228: OD.
Cihicides (CihicidoidesI Thalmann. 19591*3160). p. 448 

(validated by designation of type species).
Dendrina Costa ms., in Fomasini. 1898 |*U52A|, p. 206 

(non Dendrina Qucnstedt. 1848); type species; Den
drina succinea Costa ms., in Fornasini. 1898): ODl MI. 

Cihicides (CihicidoidesI Brotzen. 1956 (*425|, p. 186, 
194 (name nol available. ICZN Art. 15(bl. type species 
not designated).

Cihicidoides McLean. 1951 (*1974), p. 28 (nom. transl.i.
Test lenticular, biconvex, and biumbonate. 

trochospiral. with about two and a half to 
three whorls, ten to eleven chambers in the 
final whorl, sutures curved and limbate on 
the spiral side, umbilical side with nearly 
straight and radial sutures around the ele
vated umbo, periphery angular, carinate: wall 
calcareous, coarsely perforate on the spiral 
side, perforations in early chambers only near 
the spiral suture but cover most of the later 
chamber surfaces, umbilical side sparsely per
forate or without pores; aperture a low interio
marginal and equatorial arch at the base of the 
apertural face, on the periphery and above the 
keel of the previous whorl. bordered by a small 
lip. Paleocene to Holocene: cosmopolitan. 

Remarks: Loeblich and Tappan (1955, *1890,



p. 25) designated a lecioiype (BMNH ZF3585) 
from off Brazil for Cibicidoides mundulus.

PARRELLOIDES Hofker. 1956
Plate 625. figs. 1-7

Type species: Cibicides hvalimis Hofker. 1951 
(*1498), p. 359: OD.
Parrelloides Hofker. 1956 1*1510), p. 936.

Test tiny, trochospiral, spiral side low to 
strongly convex, evolute, numerous slowly 
enlarging whorls, six to eight chambers in the 
final whorl, spiral suture depressed, intercam- 
eral sutures curved, oblique, and may be 
limbate. umbilical side less convex, sutures 
straight, radial, and depressed, umbilicus filled 
with clear shell material that may be continu
ous with the somewhat thickened sutures, 
periphery rounded: wall calcareous, hyaline, 
optically radial,sparse and widely spaced pores 
on the spiral side, none visible on the umbili
cal side, surface smooth; aperture interio- 
marginal and equatorial, a short and low arch 
against the previous whorl, bordered above 
by a projecting lip. Holocene: W. Pacific.

Remarks: Parrelloides was regarded as a 
synonym of Cibicidoides (Loeblich and Tappan. 
1964, *1910, p. C757) in the absence of infor
mation as to the nature of the wall. However, 
Hofker (1970, *1519, p. 49) stated that the 
type species has a radial microstructure, and 
specimens that we have examined from off 
Northwest Australia also have an optically 
radial wall. Parrelloides differs from Cibicid
oides in the smaller size, arched spiral side, 
prominent umbilical filling, and rounded non- 
carinate periphery.

WOODELLA Haque. 1956
Plate 626. figs. 4-8

Type species: Woodella ̂ ranosa Haque, 1956: 
OD.
Woodella Haque. 1956 1*1418), p. 194.

Test trochospiral. about 0.3 mm to 0.5 mm 
in diameter, with rapidly expanding whorls 
and seven to nine strongly angular and periph
erally spinose chambers in the final whorl, 
planoconvex, spiral side flattened, umbilical 
side convex, chambers angularly inflated 
centrally, umbilicus closed and may have small 
plug, sutures depressed, straight, and radial, 
periphery angular to carinate, margin serrate

to spinose: wall calcareous, hyaline, perforate, 
optically radial, surface granulose: aperture a 
low interiomarginal. equatorial arch at the 
base of the apertural face. Paleocene: Pakistan.

Family PSEUDOPARRELLIDAF. 
Voloshinova, 1952

Pseudoparrellidae Subbotina. in Rauzcr-Chcmousma 
and Fursenko. 1959 1*25311, p. 272. nom. transl. ex 
subfamily Pseudoparrellinae.
Test trochospiral. at least in early stage: 

aperture a vertical slit in the final chamber 
face, paralleling the peripheral margin, or 
may tend to become areal. Oligocene to 
Holocene.

Subfamily PSEUDOPARRELLINAE 
Voloshinova. 1952

Pseudoparrellinae Subbotina. in Rauzer-Chernousova 
and Fursenko. 1959 1*2531), p. 272, nom. eorr. pro 
Pseudoparellinac.

Pseudoparellinac Voloshinova. in Voloshinova and Dain.
1952 (*3318), p. 81 (nom. imperf.l.

F.pistominellinae Reiss. 1963 (*2561), p. 54.
Test lenticular in form: slitlike aperture 

extending up the apertural face. Oligocene to 
Holocene.

ALABAMINOIDES Gudina 
and Saidova. 1967 
Plate 626. figs. 12-16

Tvpe species: Alabamirta mitis Gudina. 1966 
(*1329), p. 33; OD.
Alabaminoides Gudina and Saidova. 1967 (*1332), p. 97. 
Alabaminoides Saidova. 19661*2692). p. 282,283 (name 

not available. ICZN Art. 13 (at(i), not described). 
Test circular in outline, trochospiral. two 

and a half to three whorls, concavoconvex, 
spiral side evolute and convex, chambers low 
and broad, sutures oblique and depressed, 
only the five to eight chambers of the final 
whorl visible on the flattened umbilical side 
where they appear subtriangular. sutures radial 
around the closed umbilicus, periphery angu
lar but nnnearinate; wall calcareous, thin and 
transparent, optically radial, finely perforate, 
surface smooth: aperture a nearly equatorial 
vertical slit in a low depression, extending up 
the apertural face of the final chamber on the 
umbilical side. Oligocene to Holocene: 
cosmopolitan.



ALEXANDERINA McCulloch, 1977
Plate 626. tips. 17-19

Type species: Alexanderina viejoenxis McCul
loch. 1977; OD.
Alexanderina McCulloch. 1977 f*I961|, p. .137

Test circular in outline, trochospiral. con- 
cavoconvex. with evolute. low, convex spiral 
side of three and a half whorls of numerous 
broad. low chambers, about eleven chambers 
in the final whorl, sutures flush, strongly 
oblique, and curved, umbilical side concave 
and partially evolute. about half the preced
ing whorl remaining visible around the deep 
umbilicus, sutures somewhat oblique to nearly 
radial, straight to faintly curved, periphery 
angular to rounded, noncarinate; wall calcar
eous, hyaline, polished, finely perforate, sur
face smooth; aperture a high subequatorial 
slit, just on the umbilical side of the periph
ery in a depressed part of the apertural face 
and bordered by a narrow lip. Holocene; S. 
Pacific: off Peru.

AMBITROPUS Lipps, 1965 
Plate 626. figs. 20-25

Type species: Epistaminella evax Bandy. 1953 
(*I16A), p. 179: OD.
A m bitrapus  Lipps, 19651*1872), p. 120.

Test ovate in outline, trochospiral, flattened 
to planoconvex, spiral side flat. with all of the 
two and a half whorls visible, six to seven 
broad, rapidly enlarging crescentic chambers 
in the final whorl, umbilical side slightly convex, 
umbilicus closed, sutures depressed, curved, 
and oblique on both sides, periphery cari
nate: wall calcareous, optically radial, finely 
perforate, surface smooth; aperture interio- 
marginal and equatorial, a wide vertical slit 
extending up the apertural face, surrounded 
by a rim that merges into the peripheral keel. 
Miocene to Holocene; USA: California; 
Ecuador.

EILOHEDRA Lipps, 1965
Plate 626, figs. 9-11

Type species: Episiominella levicuJa Resig, 
195H (*2565), p. 304; OD.
Eilohedru  Lipps. 1965 (*18721. p. 124.

Test small, subglobose. trochospiral. about

three and a half tightly coiled and slowly 
enlarging whorls visible on the strongly con
vex spiral side where the chambers are broad, 
low. and crescentic and sutures strongly oblique 
and depressed, only the five to six chambers 
of the final whorl are visible and sutures are 
radial and nearly straight on the flattened 
umbilical side, periphery rounded; wall cal
careous, hyaline, optically radial, perforate, 
surface smooth: aperture an interiomarginal 
slit extending along the basal suture and then 
up the depressed apertural face of the final 
chamber, bordered by a narrow lip. Holocene: 
USA: California.

Remarks: Although originally referred to 
the Eponididae, the high slitlike aperture is 
more characteristic of the Pseudoparrellidae.

EPISTOMINELLA Husezima 
and Maruhasi. 1944

Plate 627. figs. 1-6
Type species: Episiominellapulchella Husez
ima and Maruhasi. 1944; OD.
Episiominella Husezima anti Maruhasi. 1944 (*1576), 

p. 397.
Test small to medium in size, trochospiral. 

with two and a half to three whorls, plano
convex to inequally biconvex, evolute spiral 
side flat to low convex, sutures straight and 
oblique, only the six to seven chambers of the 
final whorl visible on the convex to nearly 
conical involute umbilical side, sutures gently 
curved, nearly radial, and slightly depressed, 
periphery carinate; wall calcareous, optically 
radial, perforate, surface smooth; aperture 
an interiomarginal slit extending up the face 
of the final chamber on the umbilical side. L. 
Miocene to Holocene: Pacific; Arctic Ocean; 
Atlantic: Mediterranean.

MEGASTOMELLA Faulkner, de Klasz, 
and Rerat, 1963 
Plate 627. figs. 13-18

Type species: Megastomella africana Faulkner 
et al., 1963; OD.
Megastomella Faulkner, de Klasz. and Rcrat. 19631*1119), 

p. 19.
Test small to medium in size, flattened to 

slightly biconvex, oval in outline, low trocho-



spiral coil of about one and a half rapidly 
flaring whorls, spiral side evolute with curved 
and oblique sutures, umbilical side involute 
and sutures radial and nearly straight, periph
ery rounded; wall calcareous.optically radial, 
perforate, surface smooth; aperture a wide 
vertical interiomarginal slit extending up the 
face of the final chamber, subequatorial to 
slightly on the umbilical side. L. Miocene to 
U. Miocene; Gabon; USA: California.

PSEUDOPARRELLA Cushman 
and ten Dam. 1948

Plate 627. figs. 19-24
Type species: Pulvinuiinella subperuviana 
Cushman, 1926 (*737), p. 63; OD.
Pxeudoparrella Cushman and ten Dam. 19481*8191, p. 49 

(nom. subst. pm Pulvinuiinella Cushman. 19261. 
Pulvinuiinella Cushman. 19261*737), p. 62 (non Pulvin- 

ulinella Eimer and Fickert. 1899l; type species: obj.: OD. 
Peschongia McCulloch. 1977 |*|%1), p. 408: type spe

cies: Peschongio bikiniensis McCulloch. 1977: OD. 
Test small to medium in size, circular in 

outline, biconvex, trochospiral and tightly 
coiled, two and a half to three whorls, spiral 
side evolute, sutures strongly oblique and 
straight to curved, only the eight to nine cham
bers of the final whorl visible on the involute 
umbilical side, sutures gently curved to nearly 
radial around the closed umbilicus, periph
ery angular but noncarinate; wall calcareous, 
optically radial, finely perforate, surface 
smooth; aperture a narrow and straight interio
marginal and subequatorial slit extending up 
the face of the final chamber on the umbilical 
side, bordered by a narrow lip. Oligocene to 
Holocene: cosmopolitan.

Subfamily CONCAVELLINAE 
Saidova, 1981

Concavcllinae Saidova. 1981 1*2896), p. 45.
Test concavoconvex, spiral side flattened 

to strongly concave, periphery carinate; 
aperture a high slit or may become areal. M. 
Miocene.

CONCAVELLA Lipps, 1965
Plate 627. figs. 7-12

Type species: Pulvinuiinella gymidinaformis 
Cushman and Goudkoff, 1938 (*821), p. 2; OD.
Concawlla Lipps. 19651*1872), p. 121.

Test circular in outline, concavoconvex. 
trochospiral, about two to two and a half 
whorls, eight to nine chambers in the final 
whorl, spiral side flattened to strongly exca
vated with flush and strongly oblique sutures, 
convex umbilical side involute to slightly evo
lute with sutures nearly radial and depressed 
around the umbilicus, periphery broadly 
truncate, margin of the spiral side carinate 
and that of the umbilical side gently rounded: 
wall calcareous, hyaline, optically radial, sur
face smooth; aperture an interiomarginal slit 
extending up the apertural face on the umhil- 
ical side, adjacent to and paralleling the periph
eral keel, may become areal and fail to reach 
the base of the apertural face in specimens 
that become bievolute in the later stage. M. 
Miocene; USA: California.

Subfamily STETSONIINAE Saidova. 1981
.Stetsoniinae Saidova. 1981 1*26961. p. 45.

Test slightly trochospiral but final whorl 
involute on both sides. Holocene.

STETSONIA F. L. Parker. 1954
Plate 628. figs. 1-3

Type species: Stetsonia minuta F. L. Parker, 
1954: OD.
Sietscwia E L Parker. 1954 1*2340), p. 534.

Test small, circular in outline, biconvex, 
trochospiral in the early stage. later becom
ing bi-involute and nearly planispiral, nine to 
len chambers in the final whorl, sutures curved 
back at the periphery, depressed, periphery 
rounded: wall calcareous, optically radial, thin. 
finely perforate, surface smooth; aperture a 
narrow interiomarginal slit extending to the 
top of the gently curved apertural face and 
tending to slant toward one face of the test, 
bordered by a narrow rim. Holocene; Gulf of 
Mexico; Arctic Ocean.

Family PLANULINOIDIDAE Saidova, 1981
Planulinoididae Saidova. 1981 (*2696), p. 44. 
Planulinoidinae Saidova. 1981 (*26%), p. 44 (subfamily i.

Test nearly planispiral. periphery truncate, 
biconcave, and partially evolute on both sides: 
aperture areal, oblique, and equatorial, with 
supplementary apertures on the umbilical side 
at the inner chamber margin. Pliocene to 
Holocene.



PLANLJLINOIDES Parr. 1941
Plate 628. figs. 4-11

Type species: Discorbina biconcave Jones and 
Parker, in Carpenter et al.. 1862 (*494), p. 
201; OD.
Planulinoititn Pan. 1941 I *235#I. p. .VIS.
Discommcana Shirai. 19601*2903), p. 539: type species: 

Discntruncana japonica Shirai. I960: OD.
Test ovate in outline, flat trochospiral, 

bievolute or only partly evolute on the umbil
ical side, about two rapidly enlarging whorls 
present, six to seven flattened to centrally 
excavated chambers in the final whorl, sutures 
oblique, strongly limbate. and elevated, periph
ery truncate, bicarinate; wall calcareous, finely 
perforate, surface smooth but with elevated 
sutures and peripheral keels and may have 
umbilical pustules or tubercles al the center 
of the umbilical side: primary aperture areal 
and equatorial. near the base of the apertural 
face, ranging from an oval to a short oblique 
slitlike opening bordered by a distinct lip. 
supplementary apertures at the umbilical mar
gin of the chambers beneath slight umbilical 
flaps. Pliocene to Holocene; Australia; Japan.

Remarks: The lectotype of Discorbina 
biconcava ( BMNH ZF3646). from shore sands 
at Melbourne. Australia, was designated by 
Loeblich and Tappan 1 1964. *1910, p. C584).

Family DISCORBINELLIDAE Sigal. 1952
Discorbinellidae Loeblich and Tappan. 1984 1*1918).

p. 49. nom. transl. ex subfamily Discorbinellinae. 
Lalicannidae Hofkcr. 1951 (*1498), p. 3071 nom. imperf.: 

name nol available. tCZN Arl. 13 la Mil. no description!. 
Lalicanninidae Reiss. 1963 (*25611, p. 62.

Test nearly planispiral or very flat trocho
spiral. may be carinate: primary aperture a 
small interiomarginal equatorial opening, may 
have supplementary openings beneath the 
posterior umbilical margin of umbilical flaps. 
U. Eocene to Holocene.

Subfamilv DISCORBINELLINAE 
Sigal. 1932

Discorbinellinae Sigal. in Piveteau. 19521*2413), p, 22H 
LaticarininaeSaidova. 1981 (*2696|, p. 45 (nom. imperf.; 

nom. iransl. ex familyI.
Discorbinellinea Saidova. 1981 1*26%). p. 44 isupersub- 

familyl.
Chamber interior simple, not subdivided 

by partitions. U. Eocene to Holocene.

BIAPERTORB1S Pokomy. 1956
Plate 628. figs. 12-18

Type species: Biapertorbis biaperturata 
Pokomy. 1956; OD.
Biapertorbis Pokomy. 19561*2445). p. 262.

Test tiny, trochospiral, planoconvex, with 
subconical spiral side, chambers appearing 
lunate and sutures oblique on the spiral side, 
sutures slightly curved, radial, and depressed 
on the umbilical side around a distinct umbil
ical plug, periphery carinate; wall calcareous, 
finely perforate, with imperforate thickened 
sutures, peripheral keel and umbilical plug, 
surface smooth; primary aperture areal, 
produced, and rounded, near the base of the 
apertural face of the final chamber, about 
midway between the umbilicus and periphery, 
secondary umbilical opening also present, 
separated from the primary one by a small 
chamber flap. U. Eocene to L, Oligocene: 
Czechoslovakia; Poland; USSR; W. Ukraine.

Remarks: Regarded tty Loeblich and Tappan 
(1964. *1910, p. C572I as a synonym of 
Discorbis, later study of topotypes (Tappan 
and Loeblich, 1966, *3127, p. 3851 led to rec
ognition and transfer of the genus to the 
Laticarininidae |recte Discorbinellidae |.

CARLFRANKLINOIDES McCulloch, 1977
Plate 631. figs. 14-16

Type species: Carlfranklinoides prociduus 
McCulloch. 1977 (nom. imperf. as C. procidnaY. 
OD.
CarliranklinoiJes McCulloch. 1977 (*19611, p. 294.

Test oval in outline, compressed and 
planoconvex, bievolute, low trochospiral coil 
of about two rapidly expanding whorls, spiral 
side convex, umbilical side flat to concave, 
chambers semilunate. four in the last whorl, 
each with a small umbilical flap on the umbil
ical side, sutures curved, thickened, periph
ery carinate; wall calcareous, hyaline, finely 
perforate except for the imperforate keel and 
limbate sutures, surface smooth; aperture low, 
apparently beneath the umbilical flaps. 
Holocene, at 1.700 m to 2,300 m; Pacific, off 
Bikini.

Remarks: Resembles Discorbinella but is 
evolute on both sides, and no equatorial 
aperture has been observed. Although reported



tohaveradiatinggranular striae on the umbil
ical side of the final chamber, none is present 
on the holotype. The reported umbilical loop
like apertures appear to lie a misinterpretation 
of the posterior part of the umbilical flaps.

COLONIMILESIA McCulloch. 1977
Plate 629. figs. 5-7

Type species: Colonimilesia obscure McCul
loch. 1977: OD.
Colonimilesia McCulloch. 1977 (*19611. p. 308.

Test circular in outline, planoconvex, tro- 
chospiral. spiral side with one or two partially 
involute whorls of rapidly enlarging cham
bers produced centrally to u hyaline point, 
the tip commonly broken in later chambers 
to leave a small rounded and elevated open
ing at the center of each chamber, only the 
six to seven chambers of the final whorl visi
ble on the flat, involute umbilical side, each 
having a triangular umbilical flap bordered 
proximally by a slit, sutures straight and radial 
on both sides, slightly depressed, periphery 
carinate: wall calcareous, thin, hyaline, finely 
perforate except for the imperforate flangelike 
keel; aperture interiomarginal at both sides 
of the triangular umbilical flap, the posterior 
opening curving to a terminal loop, those of 
earlier chambers of the final whorl remaining 
as looplike openings. Holocene, at 20 m to 
40 m: Philippines.

Remarks: Resembles Discorbitina Sellier 
de Civrieux in the elevated and nearly invo
lute spiral side and flat wholly involute umbili
cal side and peripheral flangelike keel but has 
a single central opening resulting from loss of 
a central spine on each chamber on the con
vex spiral side, instead of the numerous large 
rimmed openings on each chamber, and the 
sutures are straight and radial rather than 
curved to sinuate on the umbilical side.

DISCORBINELLA Cushman 
and Martin. 1935 
Plate 630, figs. 1-15

Type species: Discorbinella montereyensis 
Cushman and Martin. 1935: OD.
Discorbinella Cushman and Martin. 19.15 (*83.11, p. 89. 
Discopulvinulina HofVer. 1951 (*1500), p. 359: type spe

cies: Rosaline hertheloli d’Orbigny, 1839 (*2305), 
p. 135: OD.

Dtscorbittellopsis McCulloch. 1977 1*19611. p. 298; type 
species: Discorhincllopsis symmetrica McCulloch, 
1977: OD.

Discnihinnides McCulloch, 1977 |* |96 l|. p. 299 inoti 
Discorbinoidcs Saidova. 19751; type species: Dixcnr- 
binoides chincaensis McCulloch. 1977: OD. 

Meoplanodiscnrbis McCulloch. 1977 (*|961), p. 309; type 
species: Ncoplanadiscorbis galapagoxensis McCulloch. 
1977; OD.

Discorbmoidclla McCulloch. 1981 (*I962|. p. h Inom. 
subsl. pm Discorbinoidcs McCulloch. 19771.
Test ovate to circular in outline, planocon

vex. trochospiral, with a slight tendency to 
uncoil, so that part of earlier whorls may be 
visible centrally on both sides, spiral side 
convex, with broad low chambers enlaiging 
rapidly as added and sutures curved and 
depressed, umbilical side flattened, chambers 
lunate, each with a projecting semicircular 
umbilical flap or folium, posterior end of the 
folium of earlier chambers leaving an inden
tation in the sutures, periphery carinate; wall 
calcareous, finely perforate, surface smooth: 
primary aperture an interiomarginal arch at 
the periphery, with a smaller secondary open
ing at the posterior end of the folium. Miocene 
to Holocene; cosmopolitan.

DISCORBITINA Sellier de Civrieux. 1977
Plate 629. figs. 1-4

Type species: Discorhina pustulata Heron- 
Alien and Earland, 1913 (*1470), p. 129; OD.
Discorbitina Sellier de Civrieux, 1977 (*2866), p. 22.

Test tiny, up to 0.16 mm in diameter, circu
lar in outline, planoconvex, about two whorls 
visible on the convex spiral side, septa radial 
and weakly depressed, umbilical side involute, 
flat to concave, about five to six chambers in 
the final whorl visible around the open 
umbilicus, chambers with narrow triangular 
umbilical flap or folium resulting in a strongly 
sinuate suture, with distinct reentrant between 
the umbilical flap and the periphery, periph
eral keel prominent: wall calcareous, hyaline, 
transparent, a few large circular pores bordered 
by a distinct lip present on the spiral side, 
ranging from two or three on the earlier cham
bers to as many as fifteen aligned in rows on 
later chambers, surface of the umbilical side 
granulose to pustulose. with prominent pus
tules at the umbilical margin of earlier cham
bers; primary aperture subequatorial on the



spiral side, oval and bordered by a slight neck, 
accessory openings also present beneath the 
umbilical folia. Pleistocene to Holocene: N. 
Atlantic: off Ireland; S. Atlantic: Brazil: Car
ibbean: Venezuela.

DISCORBITURA Bandy. 1949
Plate 624, figs. 8-10

Type species: Discorbitura diynaia Bandy. 
1949: OD.
Discorbitura Bandy. 14441*115), p. 44

Test trochospiral, concavoconvex. all cham
bers of the two rapidly expanding whorls visi
ble on the gently convex spiral side, sutures 
curved back at the periphery, thickened, slightly 
depressed, umbilical side flat, six to seven 
crescentic chambers in the final whorl, later 
chambers with prominent reentrant at the 
posterior margin, adjacent to a posteriorly 
directed umbilical flap, sutures curved, 
thickened, flush, periphery acute, carinate: 
wall calcareous, surface smooth other than 
the nodes and pustules at the center of the 
umbilical region, and the numerous dendritic 
branching grooves that arise at the preceding 
suture and extend onto the lower part of the 
chamber: primary aperture circular, an equa
torial areal opening just above the base of the 
final chamber, bordered by a distinct lip and 
interrupting the peripheral keel, supplemen
tary openings on the umbilical side beneath 
the protruding umbilical folia. Oligocene: USA: 
Alabama.

LAT1CARININA Galloway 
and Wissler. 1927

Pluto 631. figs. I -1.1
Type species: Pulvinulirta repanda (Fichtel 
and Moll) var. menardii (d’Orhignyt subvar. 
pauperata Parker and Jones, 1865 (*2351), p. 
395; OD.
Laticarinitui Galloway anil Wissler, 1427 (*|2I0|. p. 143 

Inom. subst. pro Caritiitui Galloway and Wissler. I427i: 
OD.

Carinina Galloway and Wissler. 1427|*1209|, p, 31 (non 
Carinina Hubreeht. 18871; type species; obj.; OD. 

Parvicarinina Finlay, 1940 |*1I29|, p. 487: type species: 
Truncatulina tenuimargn Brady var. allocumerata 
Heron-Alien and Earland. 1422 (*1473), p. 204; OD. 

Mesocarinina McCulloch, 1477 1*1961), p. .126; type 
species: Mesocarinina veto la McCulloch, 1977; OD.

Mctacarinina McCulloch. 14771*19611, p. 328; type spe
cies: Metacarimna inferiltala McCulloch. 1977 lolso 
as infillerata on p. 3281: OD.
Test flat trochospiral to subplanispiral. adult 

bievolute, very broad peripheral keel projects 
forward beyond the lumen of the final cham
ber and produces distinct sinuate growth lines 
at each chamber, the carina of earlier whorls 
remaining as a plate that separates the suc
cessive whorls, spiral side somewhat inflated, 
and sutures radial and slightly depressed, up 
to three discrete whorls, ten to eleven saddle
baglike chambers comprising the final whorl, 
the two inequal lobes of each chamber sepa
rated by the forward carinal extension of the 
preceding chamber but connected by small 
tubular necks, supplementary chambers may 
occur on the side with the larger lobes, and 
final chamber may have an umbilical flange 
at the posterior margin, covering a supple
mental opening into the chamber lumen; wall 
calcareous, of calcite, by X-ray determination, 
optically radial, finely perforate, carina 
imperforate, surface smooth: subequatorial 
aperture may be present at one side of the 
carina and slightly produced, but in some 
specimens the entire forward margin of the 
final chamber is tightly closed, leaving only 
the supplementary openings beneath the pos
terior umbilical margin of the smaller lobes. 
Miocene to Holocene; cosmopolitan.

Remarks: The umbilical openings were 
described originally for Parvicarinina and the 
forward subequatorial aperture reported in 
Laticarinina: however, as noted by Loeblich 
and Tappan (1964, *1910, p. C582), both types 
of openings occur in both type species, hence 
they are regarded as congeneric.

MILESINA McCulloch, 1981 
Plate 624. figs. 11-13

Type species: Milesia differens McCulloch. 
1977 (*1961), p. 307: OD.
Milesina McCulloch. 1981 | *1962), p. 6 Inom. subst. pro 

Milesia McCulloch. |977i.
Milesia McCulloch, 1477 |*!96l), p. 307 I non Milesia 

Latreille, 18041.
Test ovate in outline. low trochospiral and 

planoconvex, flattened side showing all cham
bers of the one to one and a half whorls, 
sutures curved and flush, convex side involute.



showing only the two to three and a half 
rapidly enlarging semicircular chambers of 
the final whorl and the straight and flush 
sutures, periphery angular, with broad imper
forate carinal band: wall calcareous, hyaline, 
distinctly perforate except for the peripheral 
band, surface smooth; aperture in a loop that 
extends from the umbilicus up the face of the 
final chamber on the flat side of the test, 
apparently bordered by a scroll-like pillar, 
those of earlier chambers also remaining open, 
the scrolls of the various apertures may be 
visible through the transparent test from the 
opposite side. Holocene. 20 m to 40 m: 
Philippines.

Remarks: Milesina is placed in the Dis- 
corbinellinae with question; it is similar to 
Discorbitina in the largely involute convex 
side, prominent imperforate carinal band, and 
spiralling aperture. However, there is no evi
dence of a peripheral primary aperture such 
as characterizes Discorbinella and other mem
bers of the subfamily.

Subfamily TORRES1N1NAE Loeblich 
and T appan,1984

Torresininae Loeblich and Tappan. 1984 (*19181, p. 49.
Chambers subdivided by secondary parti

tions that project inward from the peripheral 
margin on the spiral side. Pliocene to Holocene.

TORRESINA Parr, 1947
Plait- M2, figs. 1-4

Type species: Torresina haddoni Parr. 1947;
o d .
Tormina Parr. 1947 (*23611, p. 124.

Test ovale in outline, flattened, trochospiral, 
one margin of the truncate periphery carinate, 
about two rapidly enlarging whorls, the final 
one with about six crescentic to semicircular 
chambers, spiral side slightly convex, umbili
cal side flat to concave, radially aligned 
infoldings of the wall on the spiral side par
tially subdivide the later chambers perpen
dicular to the septum and outer wall, the 
pseudoseplula increasing in number in later 
chambers; wall calcareous, optically radial, 
coarsely perforate: aperture a short equato
rial areal opening bordered by a thickened

lip, secondary opening at the inner chamber 
margin on the umbilical side. Pliocene to 
Holocene; Australia; S. Pacific: Torres Straits, 
at about 7 1 m.

Superfamily PLANORBUL1NACEA 
Schwager, 1877

Planorbulinacca Loeblich and Tappan, 1984 (*19181, p. 44, 
nom. corr.

PlanorbulinideaSaidova. I975|*2695|.p. 243. nom. Iran si.
ex subfamily Planorbulinidae.

Planulinacea Gonzalez-Donoso, 1969 (*1264), p. 3, nom. 
transl. ex subfamily.
Test free or attached, trochospiral. at least 

in early stage, later may be uncoiled and 
rectilinear or biserial or may have many cham
bers per whorl or chambers added irregularly; 
wall of perforate hyaline calcite. commonly 
optically radial in structure, with c-axes per
pendicular to the surface, although others 
have intermediate structure, with crystal axes 
of inner and outer wall layers radially arranged 
but those of median layer somewhat oblique; 
wall coarsely perforate, apertural face may 
be imperforate: aperture interiomargmul and 
extraumbilical-umbilical to nearly equatorial, 
subterminal in uncoiled forms, additional equa
torial or umbilical apertures may be present 
at the opposite edge of the chamber. L. Creta
ceous (Berriasianl to Holocene.

Family PLANULINIDAE Bermudez, 1952 
Planulinidae Gonzalez-Donoso, 19691*1264), p. 3. nom.

transl. ex subfamily Planulininae.
Planulininae Bermudez. 1952 (*205), p. 91 (subfamily).

Test trochospiral to nearly planispiral, test 
partially evolute on both sides, aperture a low 
interiomarginal equatorial arch. U. Eocene 
to Holocene.

CRESPINELLA Parr. 1942 
Plate 632. figs. 9-13

Type species: Operculina'! umbonifera How- 
chin and Parr, 1938 (*1564), p. 309; OD.
Crespinella Parr. 1942 (*2360), p. .361.

Test lenticular, a low trochospiral in the 
early stage, later bi-involute, biumbonate, and 
planispiral. sutures flush, radial to slightly 
oblique, gently curved, indistinct, periphery 
rounded, subcarinate: wall calcareous, thick.



perforate, surface smooth; aperture an interio- 
marginal equatorial to slightly asymmetrical 
slit, bordered with a thick projecting upper 
lip. Miocene; Australia: Victoria, South 
Australia.

Remarks: Previously placed in the Rotal- 
iacea. Crespinella was transferred to the 
Discorbacea. family Cibicididue by Quilty 
(1980, *2501, p. 302), who described an addi
tional species. C. parri. as having supplemen
tary sutural apertures on the umbilical side. 
Although we accept the transfer of Crespinella. 
C. parri is not regarded as congeneric, as it is 
more distinctly trochospiral. and the supple
mentary sutural openings do not occur in 
Crespinella.

HYALINEA Hofker, 1951
Plate 632. figs. 5-8

Type species: Nautilus balthicus Schroter. 1783 
(*28081, p. 20: OD.
Hyalinea Hofker. 1951 (*1498), p. 416. 506, 5I.V 
Hofkerinella Bermudez. 19521*205), p. 74 (nom. superfl.. 

IC7.N Art. 56 (b): nom. subst. pro Hyalinea Hofker, 
1961, non Hyalinia Agassiz. 1837. and non Hyalina 
Schumacher. 1(417. ncc Sluder. 1820. nec Albers. 1850. 
nec Jung, 1942): type species: obj.; OD.
Test discoidal, very low trochospiral to 

nearly planispiral, scmievolule on both sides, 
about two slowly enlarging whorls, eight to 
twelve chambers in the final whorl, umbilical 
margin of the chambers with a small umbili
cal flap or folium, sutures radial, slightly curved, 
limbate. elevated, the thickened sutures grad
ing into the broad imperforate peripheral 
carina, periphery angular; wall calcareous, op
tically radial, finely perforate, surface smooth, 
except for the elevated imperforate septa and 
keel and occasional pustules in the umbilcal 
region: aperture a low equatorial and interio- 
marginal arch, bordered above by a narrow 
lip, a low slit continuing laterally beneath the 
folium in the umbilical region and around the 
spiral suture on both sides of the test, cham
ber lumen communicating with the exterior 
through a small rounded opening beneath 
the folium, apertures remaining open for a 
few chambers before being closed by lamellar 
thickening. Pleistocene to Holocene; Atlantic; 
Pacific; Mediterranean; Europe; USA.

PLANUUNA d'Orbigny. 1826
Plate 633, figs. 1-4

Type species: Ptanulina ariminensis d'Orbigny. 
1826: SD Galloway and Wissler, 1927 (*1209),
p. 66.
Plannlina d'Orbigny. 1826 (*2303), p. 280.
Cihicides IPIanulinat Vasilenko, 1954 (*3259), p. 197 

lnom. trunsl.i.
Test discoidal. very low trochospiral of about 

two whorls, spiral side evolute, umbilical side 
partially evolute, nine to ten broad, low, and 
arched chambers in the final whorl, septa 
thick, sutures imperforate, thickened and 
elevated, strongly curved back at the periph
eral margin, periphery truncate, with thick 
imperforate marginal keel: wall calcareous, 
optically radial, finely perforate, and with 
scattered larger pores, secondary lamellae 
cover and fill the umbilical region but are 
pierced by a few pores: aperture an equato
rial and interiomarginal arch with narrow 
imperforate bordering lip, extending some
what onto the umbilical side beneath the imper
forate umbilical folium. U. Eocene to Holocene: 
cosmopolitan.

Family BISACCIIDAE Loeblich 
and Tappan. n. fam.

Test irregularly planispiral. chambers in
flated and periphery rounded, sutures and 
primary aperture covered by plates, enclos
ing sutural canals that lead to small rounded 
openings along the margins of the plates. 
Holocene.

Type genus; Bisaccium Andersen, 1951. 
Remarks: Differs from the Planulinidae in 

the rounded and noncarinate chamber periph
ery, in being bi-involute and nearly completely 
planispiral, and in having plates over the sutures 
and aperture, resulting in sutural canals and 
an apertural chamberlet.

BISACCIOIDES Collins. 1981
Plate 633, figs. 8-12

Type species: Bisaccioides cuspatus Collins, 
1981; OD.
Bisaccioides Collins. 1981 1*648), p. 4.

Test irregularly planispiral. bi-involute. Anal 
whorl with about six gradually enlarging and 
inflated chambers, umbilici covered by a per



forate and pustulose plate that continues 
along the base of the final chamber to form a 
small chamberlet over the primary aperture, 
branches from the umbilical plate form raised 
bands along the sutures and connect across 
the test periphery to those from the opposite 
side, small arched openings along both sides 
of the sutural bands lead into the sutural 
canals beneath the bands, similar small open
ings border the plate that forms the apertural 
chamberlet: wall calcareous, radial, relatively 
thick, coarsely perforate; primary aperture 
interiomarginal and equatorial, covered by 
the plate of the apertural chamberlet, with 
accessory openings along the margins of the 
umbilical, apertural. and sutural coverplates. 
Holocene (estuarine!: Northwest Australia.

Remarks: Differs from Bisaccium in the 
more inflated chambers, extensive sutural 
plates that cross the periphery and completely 
cover the sutures, and in the thicker and more 
coarsely perforate wall.

BISACCIUM Andersen. 1951
Plate 633. figs. 5-7

Type species: Bisaccium imbricatum Andersen, 
1951: OD.
Bisaccium Andersen. 1951 (*31), p. 32.

Test planispiral, bilaterally symmetrical, 
and bi-involute, chambers increasing gradually 
in size as added, very slightly inflated, sutures 
radial, curved, and slightly depressed, umbili
cus covered with a plate that radiates along 
the sutures about halfway to the periphery, a 
similar plate extends across the base of the 
apertural face to enclose a small chamberlet 
over the aperture; wall calcareous, finely 
perforate, very thin, and hyaline, surface 
smooth except for the umbilical and sutural 
plates: primary aperture interiomarginal and 
equatorial, obscured by the apertural cham- 
berlet. accessory openings along the margins 
of the sutural plates, two larger ones at the 
upper margin of the apertural chamberlet 
cover plate. Holocene; USA: Louisiana.

Remarks: Originally placed in the Nonion- 
idae because of the similarity to the apertural 
flaps of Aslmnonion, although the optical 
character of the wall is unknown for Bisaccium.

Because of the obvious similarity to Bisac- 
cioides, which has a radial wall, both are 
placed in the new family Bisacciidae.

Family CIBICIDIDAE Cushman. 1927 
Cibicididae Chapman, Parr, and Collins. 1934 |*543l, 

p. 556. 570. nom. (ransl. ex subfamily Cibicidinae. 
Falsocibiculidae Said ova. 1981 1*2696), p. 49.

Test trochospirally enrolled, attached by 
spiral side: primary aperture a low equatorial 
arch that may extend onto the spiral side or 
may become terminal and single or multiple 
in uncoiled forms. L. Cretaceous I Berriasian I 
to Holocene.

Subfamily CIBICIDINAE Cushman, 1927
Cibicidinue Cushman. 1927 (*742|, p. 93. 
Truncatulininac Schubert. 1921 1*2623), p. 151. 
Orbitoroialininae Hofker, 1933 (*1493), p. 125 (invalid. 

ICZN A n. 29 la i; and name not available, Art. 131 a t( i), 
no description).

Cibicidinea Saidova, 1981 (*2696), p. 48 (supersubfamily). 
Cibicidinellinae Saidova. 198) (*2696), p. 48. 
Cibicidlnelllnea Saidova, 1981 (*2696), p. 48 (supersub

family).
Lobalulinae Saidova, 1981 (*2696), p. 48.
Lobatulinea Saidova. 1981 (*2696), p. 48 (.supersubfamily). 
Falsocibicidinac Saidova. 1981 (*2696), p. 49. 
Falsocibicidinea Saidova. 1981 (*2696), p. 49 (supersub- 

familyl.
Cibicididae with test enrolled throughout. 

Puleocene to Holocene.

CIBICICOIDES Saidova, 1975
Plate 634, figs. 4-6

Type species: Cibicicoides tesnersianus Sai
dova, 1975 (as teshersianus in expl. pi. 64. fig. 
6): OD.
Cibicicoides Saidova. 1975 (*269S), p. 234.

Test in a low trochospiral coil, spiral side 
flattened but slightly involute, final whorl 
slightly elevated and partly overlapping the 
preceding one, umbilical side convex, umbili- 
cate, sutures curved and depressed, periph
ery angular, carinate; wall calcareous, optically 
radial, perforate, surface smooth: aperture 
an interiomarginal equatorial arch that may 
extend more onto the umbilical side, with 
narrow bordering lip. Pleistocene to Holo
cene: Pacific; USA: California.



CIB1CIDES de Montfort. 1808 
Plate 634. figs. 1-3

Type species: Cihicides refulgent dc Montfort, 
1808; OD.
Cihicides tie Montfort. 1808 1*2176), p. 122.
Storthtt de Montfort. IHOK 1*2176), p. 130: type species: 

Sioriltts radiants de Montfort. IKON: OD(Ml. 
Fnincawlinu d’Orbigny. 1826 1*2303), p. 27K: type spe

cies: obj.: SD Galloway and Wissler. 19271*1209), p. 63. 
Platmrbulina iTruncatulinat Reuss. 1874 1*2592), p. 113 

inom. tninsl.i
Ihmcaiulirui I Cihicides I Yabe anti Hunzawu. 1429 (*3410), 

p. 142 Inoni. Inins).I.
Test commonly attached to a substrate, 

trochospiral and planoconvex, spiral side flat 
to concave, evolute. sutures thickened and 
may be elevated, strongly convex and invo
lute umbilical side with depressed sutures, 
apertural face angular, periphery carinate: 
wall calcareous, optically radial, spiral side 
coarsely perforate, the pores being filled in 
earlier chambers by lamellar thickening of 
the wall, umbilical side finely perforate and 
apertural face and peripheral keel imperforate, 
surface smooth; aperture a low interiomarginal 
equatorial opening that extends a short dis
tance onto the umbilical side but continues 
along the spiral suture on the spiral side. 
Paleocene to Holocene: cosmopolitan.

CIBICIDINA Bandy. 1949
Plate 634. figs. 13-15

Type species: Cibicidina walli Bandy. 1949; OD. 
Cibicidina Bandy. 19491*115), p. 91.
Cihicides ICibtcidinal Wood and Haynes. 1957 1*3392). 

p. 46. 50 inom. transl.l.
Test trochoid, planoconvex, spiral side flat 

to concave, semievolute. umbilical side con
vex and involute, sutures curved strongly back 
at the periphery on the spiral side, gently 
curved on the umbilical side, depressed, periph
ery angular, carinate; wall calcareous, hyaline, 
optically radial, finely perforate, surface 
smooth; aperture a low interiomarginal and 
equatorial arch, extending slightly onto the 
spiral side. U. Paleocene (Thanetian) to 
Holocene; cosmopolitan.

CIBICIDINELLA Saidova, 1975
Plate 634. figs. 7-9

Type species: Cibicidinella sotiorum Saidova. 
1975; OD.
Cibicidinella Saidova. 19751*2695), p. 236.

Test trochospiral, spiral side incompletely 
evolute, flattened, with limbate sutures strong
ly curved back at the periphery, umbilical side 
incompletely involute and convex, eight to 
ten gradually enlarging chambers in the final 
whorl, sutures radial and slightly depressed, 
periphery subangular. carinate; wall calcar
eous. optically radial, coarsely perforate on 
the spiral side, more finely perforate on the 
umbilical side, sutures and peripheral keel im
perforate; aperture interiomarginal. an equa
torial arch bordered by a projecting lip. con
tinuing onto the spiral side along the base of 
the chamber. Holocene, sublittoral to bathy- 
al; Pacific.

DISCORBIA Sellier de Civrieux, 1977
Plate 635. figs. 4-6

Type species: Discorbia valvulinerioides Sellier 
de Civrieux. 1977; OD.
Discorbia Sellier de Civrieux. 1477 (*2866), p. 17.

Test ovate in outline, low trochospiral. spi
ral side flat, the two whorls enlarging rapidly, 
early sutures flush and obscure, final one or 
two depressed and slightly oblique, umbilical 
side slightly convex and partially evolute, the 
earlier whorl visible in the open umbilicus, 
later chambers with short and broad umbili
cal flap or folium, sutures radial and depressed, 
periphery rounded; wall calcareous, earliest 
chambers not perforate, later coarsely perfo
rate. except for the imperforate peripheral 
region and apertural face; aperture an equa
torial and interiomarginal arch, with promi
nent bordering lip. extending onto the umbilical 
side beneath the umbilical folia. Holocene; 
Caribbean: off Venezuela.

FALSOCIBICIDES Poignant, 1958
Plate 635, figs. 7-11

Type species: Falsocibicides aquitanicus 
Poignant. 1958: OD.
Falsocibicides Poignnnt. 1958 1*24371. p. 117.

Test large, ovate in outline, attached, 
trochospiral, planoconvex, spiral side flattened, 
chambers increasing rapidly in size as added, 
umbilical side convex, involute to partially 
evolute, umbilicate. sutures radial, straight to 
curved and depressed on both sides, periphery 
rounded and noncarinate. peripheral outline 
lobulate: wall calcareous, coarsely perforate,



surface without ornamentation; aperture a 
large rounded interiomarginal subequatorial 
opening that may be slightly displaced to the 
umbilical side and may also extend some
what onto the spiral side, supplementary 
apertures at the umbilical margin of the cham
bers on the umbilical side, less commonly 
may have additional small opening at the pos
terior margin of the final chamber, all open
ings bordered by small nonperforate lips, a 
thin internal plate divides the aperture hori
zontally and extends back to the previous 
foramen. M. Oligocene iStampianl to L. 
Miocene (Burdigalian): France.

FALSOPLANULINA Bermudez, 1979
Plaic 635, tigs. 12-15

Type species: Rotalia ammophUa Giimbel. 
1870 |*I337), p. 652; OD.
Falxoplanuliita Bermudez, 1979 (*208), p. 115.

Test very low trochospiral. bi-involute, 
planoconvex, seven to twelve chambers in 
the final whorl, spiral side flattened to slightly 
concave, umbilical side convex with umbili
cal plug, chambers broad and low. somewhat 
elevated adjacent to the depressed sutures 
that are strongly arched forward and curve 
back at the periphery; aperture an interio
marginal. equatorial, slitlike opening, with
out a lip. Paleocene to Miocene; cosmopolitan.

FONTBOTIA Gonzalez-Donoso 
and Linares, 1970 

Plate 634. figs. 10-12; plate 635. figs. 1-3 
Type species: Anomalina wuellerstorfi Sch- 
wager. 1866 (*2828), p. 258; OD.
Fontboiia Gonzalez-Donoso and Linares. 1970 1*12651, 

p. 238.
Test compressed, low trochospiral. all whorls 

visible on the flat spiral side although the 
coiling is partially involute, final whorl with 
eight to twelve chambers, chambers broad, 
low, and strongly arched, curving back at the 
periphery on both sides, weakly convex umbil
ical side involute and umbonate. sutures 
strongly curved, limbate, elevated, periphery 
carinate; wall calcareous, optically radial, spi
ral side coarsely perforate; aperture interio
marginal. a small equatorial arch with a slight 
lip that may extend somewhat onto the spiral 
side. Miocene to Holocene: cosmopolitan.

Remarks; Differs from Pianulina and Falso-

planulina in the trochospiral test, from Cibi- 
cides and Lobatula in the very flat trocho- 
spiral coiling, more numerous broad low 
chambers, and strongly recurved to subangular 
sutures, and more restricted aperture, with 
only a short extension onto the spiral side. A 
neotype from the L. Pliocene of Car Nicobar 
was designated by Srinivasan and Sharma, 
19801*30531.

LOBATULA Fleming, 1828
Plate 6.V7. figs. 10-13

Type species: Lobatula vulgaris Fleming. 1828 
= Nautilus lobatulus Walker and Jacob, in 
Kanmacher. 1798 (*1639), p. 642(syn.: Serpula 
lobata Montagu. 1803.*2168, p. 515); OD(M). 
Lobatula Fleming, IH2K | *11361, p, 232.

Test trochospirally coiled, spiral side flat 
to irregular, sutures thickened, depressed to 
slightly elevated, oblique, curved backward 
at the periphery, umbilical side gently convex, 
sutures depressed and radial around the shal
low umbilicus, periphery rounded to angular, 
carinate, peripheral outline lobulate; wall 
calcareous, coarsely perforate, but keel, 
apertural lip and area bordering the aperture 
are imperforate: aperture an interiomarginal, 
equatorial arch, bordered by a lip and extending 
onto the spiral side beneath a narrow folium. 
Paleocene to Holocene; cosmopolitan.

MONTFORTELLA Loeblich 
and Tappan, 1963

Plolc 636, figs. 1-6; plate 637. figs. 1-9 
Type species: Montfortella bmnilettei Loeblich 
and Tappan, 1963; OD.
Montfortella Loeblich and Tappan. 19631*1909), p, 213. 
Hetemcibicidex McCulloch. 1977 1*19611. p. 449: type 

species; Helcrocibicidex dixjuucia McCulloch. 1977; 
OD.

Mcsocibicide.i McCulloch. 1977 |*196l), p. 4501 also err. 
cit. as Mesocibidcx. p. 4501; type species: Mesocibicidcs 
pilotrocken.xix McCulloch. 1977 =■Montfortella brum- 
lettei Loehlich and Tappan. 1963: OD.
Test trochospiral. attached by the flattened 

to concave and evolute spiral side, umbilical 
side convex and involute, the chambers hav
ing an umbilical flap or folium, sutures curved, 
limbate. and flush on the spiral side, strongly 
curved and depressed on the umbilical side, 
sutural depression greatest toward the umbil
icus and may form u slitlike to tubular inter- 
cameral opening that completely penetrates



ihe tesi and opens on ihe spiral side between 
the apertural lip and periphery but is not 
continuous with the aperture, periphery 
angular, carinate, peripheral outline lobulate 
to irregular: wall calcareous, optically radial, 
coarsely perforate on the umbilical side, imper
forate to sparsely perforate on the spiral side, 
with imperforate apertural lip. border of 
intercameral openings, umbilical projections, 
and keel: primary aperture interiomarginal 
and equatorial as in Cihicides and continuing 
along the spiral suture, bordered by a pro
truding lip. secondary apertures on the umbil
ical side open beneath the series of triangular 
umbilical flaps or folia. L. Pliocene to Holo
cene: USA: California: Mexico: Ecuador: 
Pacific: Galapagos Islunds.

PARACIBICIDES Perelis and Reiss. 1975
Plate 634. figs. 16-IH

Type species: Paracibicides edomica Perelis 
and Reiss. 1975; OD.
Paracibicides Perelis and Reiss. I'1751*2382), p. 93 I also 

err. eil. as Parucihides. p. 93).
Test trochospiral. planoconvex, with flat

tened and evolute spiral side and convex invo
lute umbilical side, sutures on the spiral side 
limbate. elevated and slighLly sinuate, sutures 
on the umbilical side straight, radial, and 
depressed around the depressed umbilicus, 
periphery carinate: wall calcareous, optically 
indistinctly radial, coarsely perforate: aperture 
a small interiomarginal. equatorial arch that 
may extend onto the spiral suture and remain 
open in the last few chambers, tiny secondary 
apertures occur at the opposite or proximal 
margin of the chamber on the periphery or 
just slightly on the spiral side, as in Caribeanella. 
Holocene; Israel: Gulf of Elat.

PSEUDOCIBICIDES Y. Le Calve/, 
and Margerel. 1965 

Plate 63H. figs. 1-3
Type species: Pseudocibicides occidentalis 
Y. Le Calvez and Margerel. 1965: OD.
Pseudocibicides V. Le Calvez and Margerel. 1965(*IK09|, 

p. 205.
Test large, up to I. I mm in breadth, plano

convex. spiral side flat and commonly irregu
lar according to the nature of the substrate to 
which it was attached, chambers enlarging

gradually, sutures oblique and curved back at 
the periphery, umbilical side convex with cham
bers appearing subtriangular and sutures radial, 
depressed, and straight near the deeply de
pressed umbilicus but curving backward near 
the periphery, periphery angular to carinate, 
peripheral outline lobulate: wall calcareous, 
coarsely perforate: aperture interiomarginal 
and equatorial, at the base of the apertural 
face on the periphery and bordered by a lip, 
the short curved sutural openings on the spi
ral side have nonperforate borders, and addi
tional sutural openings on the umbilical side 
result from the loosely joined chambers, the 
interlocular space passing through the test 
from one side to that opposite as in Montfnrtella 
but somewhat less pronounced. M. Eocene 
(LI. Lutetian); France.

RHODAJNOPEZA Loeblich 
and T appan,1986 

Plate 638. figs. 4-6
Type species: Cibicides natlandi Beck, 1943 
(*167), p. 612: OD.
Rhodanopeza Loeblich and Tappan. 1986 (*19381, p. 253.

Test trochospiral, biconvex, compressed, 
all whorls visible on the somewhat flatter 
spiral side, only the nine to ten chambers in 
the final whorl visible on the umbilical side, 
sutures strongly curved and oblique, thickened 
and elevated, continuing into the peripheral 
keel on the spiral side but forming a strongly 
elevated and undulating chamber border that 
parallels the carina and attaches to the bor
der of the preceding chamber on the umbili
cal side, periphery carinate; wall calcareous, 
midregion of the chambers coarsely perforate 
on both sides, but a broad area of the sutures, 
apertural face, apertural flap on the spiral 
side, and marginal keel are imperforate, sur
face of spiral side smooth except for the ele
vated sutures, umbilical side ornate, with 
prominent elevated and corrugated sutures 
that may be produced into spinules, chamber 
surface also may have occasional pustules 
that are more elevated on the earlier part of 
the test due to lamellar thickening; aperture 
interiomarginal, equatorial, bordered by a dis
tinct narrow rim and extending onto the spi
ral side beneath a flap at the base of the 
chamber, then continuing along the spiral



suture to the proximal margin of the chamber, 
and the apertures of the last few chambers 
may remain open. U. Eocene (Bartonian); 
USA: Washington.

Remarks: Rhodanopeza differs from Cibi- 
cides in the biconvex test, presence of dis
tinct flaps over the apertural extension on the 
spiral side, and by the prominent, elevated, 
pustulose, and undulating suturaj ridges on 
the umbilical side. It resembles Planulina in 
the biconvex test, restriction of perforations 
to the midregion of the chambers, apertural 
flaps over the spiral suture, and equatorial 
rimmed aperture but differs in the involute 
umbilical side with its prominent sutural 
ornamentation.

Subfamily STICHOCIBICIDINAE 
Saidova, 1981

Stichocibicidinae Saidova, 1981 1*2696). p. 48. 
Dyocibicidinae Saidova. 1981 (*2696), p. 48.

Test loosely coiled or uncoiled in the later 
stage and may be uniserial or biserial in 
uncoiled portion. L. Eocene (Ypresian) to 
Holocene.

CRIMMIA McCulloch. 1977
Plate 8.49. figs. 11 and 12

Type species: Crimmia afueraensis McCulloch. 
1977; OD.
Crimmia McCulloch. 1977 (*1961), p. 461.

Test attached, flattened, and spreading in 
an arcuate series, chambers broad and low. 
enlarging rapidly to irregularly, peripheral out
line strongly lobulate; wall calcareous, dis
tinctly perforate, with scattered much larger 
pores that may serve as the aperture; no pri
mary aperture observed. Holocene; E. Pacific; 
off Peru at about 30 m.

Remarks: Apparently known only from a 
single specimen and may be an aberrant 
Rectocibicides; tentatively recognized pend
ing study of additional specimens.

DYOCIBICIDES Cushman 
and Valentine. 1930 

Plate (09. figs. 4-10
Type species: Dyocibicides biserialis Cushman 
and Valentine, 1930; OD.
Dyocibicides Cushman and Valentine. 1940(*852), p. .V). 
Recwcihicidella McLean, 1946 (*19751, p. 370: type spe

cies: Reclncihicidella rohcrl\i McLean. 195b: OD.

Test attached, elongate, compressed, early 
stage trochospirally coiled and attached by 
the spiral side, later uncoiling and biserial, 
adult test may have irregular chambers in a 
staggered uniserial arrangement, sutures curved 
and limbate in the early stage, later may be 
slightly depressed, periphery carinate, periph
eral outline becoming lobulate in the adult: 
wall calcareous, coarsely perforate: aperture 
terminal, an elongate slit bordered by a lip. 
Eocene to Holocene: cosmopolitan.

GUTZIA McCulloch. 1977
Piute 649. figs. 1-4

Type species: Gutzia gorgonaensis McCulloch, 
1977: OD.
Gutzia McCulloch, 1977 1*19611, p. 464.

Test attached, chambers subrectangular 
to rounded, irregular in form, flattened, uni- 
serial. sutures straight to slightly curved, 
depressed, peripheral margin lobulate: wall 
calcareous, thin, hyaline, distinctly perforate: 
aperture terminal, rounded.slightly produced, 
bordered by a narrow lip. Holocene: E. Pacific: 
off Colombia and Peru, at 40 m to 60 m.

Remarks: Somewhat resembles Oolitella 
but apparently lacks the entosolenian tube of 
that genus: differs from Dyocibicides in the 
absence of an initial coil.

PYROPILOIDES S. Y. Zheng, 1979
P lH te  6 4 0 . f ig s . 8 - 1 1

Type species: Pyropiloides elongaius S. Y 
Zheng. 1979; OD.
Pympiloides S. V. Zheng. 1979 (*4449), p. 185. 221.

Test attached, elongate, slightly flattened, 
early stage with globular chambers in low 
trochospiral coil and whorls enlarging rapidly, 
later chambers increasing in breadth and 
becoming spreading, sutures radial, depressed, 
umbilicus open, periphery rounded, periph
eral margin lobulate; wall calcareous, coarsely 
and densely perforate, organic lining imparting 
a reddish-brown color to ihe early whorl, later 
whorls lighter in color, surface smooth: aperture 
in the early stage an interiomarginal arch 
extending from the umbilicus to the periphery, 
becoming umbilical in position in the adult. 
Holocene: China: Xisha Islands.

Remarks: Although compared originally 
to Pyropibis. this genus does not have the



cyclic chamber development of the Cymbalo- 
poridae nor the sutural rows of apertures of 
PyropHus. It appears much closer to the 
attached and spreading Stichocibicidinae.

RECTOCIBICIDES Cushman 
and Ponton. 1932
Plate 639. figs. 13-15

Type species: Rectocibicides miocenicus Cush
man and Ponton. 1932: OD.
Rectitvihicides Cushman and Pomon, 1932 (*842), p- 2.

Test attached, early stage with a few grad
ually enlarging enrolled chambers, later un
coiled and uniserial, with broad and low cham
bers in nearly rectilinear arrangement, sutures 
nearly horizontal but somewhat irregular, 
peripheral margin tabulate: wall calcareous, 
coarsely perforate: aperture terminal and 
multiple, consisting of a row of rounded to 
ovate openings on slight necklike prelections 
from the terminal face, each bordered by a 
lip. Miocene: USA: Florida.

.ST1CHOCIBIC1DES Cushman 
and Bermudez. 1936

Piute 640. tips. 1-7
Type species: Stichocihicides cubensis Cush
man and Bermudez, 1936; OD.
Siu hncibicidcs Cushman and Bermudez. 1936 1*8041, 

p. 33.
Test attached, early stage with trochospiral 

coil of one or more whorls, attached by the 
evolute flattened side, the free umbilical side 
convex and involute, later stage uniserial and 
rectilinear, with broad and low chambers that 
may be slightly arched at the midline, sutures 
flush against the attachment, depressed and 
slightly curved on the free side, periphery 
with imperforate carina: wall calcareous, 
coarsely perforate, smooth: aperture terminal, 
a slightly produced rounded opening with a 
bordering lip just above the attachment. L. 
Eocene (YpresianI to U. Eocene: Cuba: Haiti: 
USA: Virginia; Czechoslovakia.

Subfamily ANNULOCIBIC1DINAE 
Saidova. 1981

Annulocibicidinae Saidova. 1981 (*2696), p. 48 (also err. 
cit. as Annulocibidinae. p. 48).
Early stage trochospiral. later with strongly 

recurved to cyclical chambers. L. Cretaceous 
(Berriasian) to Holocene.

ANNULOCIBICIDES Cushman 
and Ponton, 1932 
Plate 640. figs. 12-14

Type species: Annuiocibicides projectus Cush
man and Ponton. 1932: OD.
Annulocibicules Cushman and Pomon. 19321*842),p. I.

Test attached, discoidal, globular early 
chambers in planispiral coil of about two 
volutions, sutures straight and radial, flush on 
the attached side, depressed on the free side, 
later chambers very broad and low and becom
ing cyclical, periphery rounded: wall calcar
eous. coarsely perforate: aperture consisting 
of rounded openings on the periphery, bordered 
by narrow lips, resembling Cyclocihicides but 
lacking the large sutural pores on the spiral 
side. L. Miocene: USA: Florida.

CYCLOCIBICIDES Cushman, 1927
Piute 640, figs. 15-17

Type species: Plunorbutina vermiculata 
d'Orbigny. 1826 (*2303», p. 280: OD.
Cyclocihicides Cushmun. 1927 1*7421, p. 93.

Test attached, discoidal. the somewhat irreg
ular early chambers in a trochospiral coil, 
spiral side flattened against the attachment, 
chambers inflated on the free side, later cham
bers low and cyclical, sutures depressed, periph
ery rounded: wall calcareous, optically radial, 
more coarsely perforate on the unattached 
side: aperture of large sutural pores on the 
attached spiral side and scattered peripheral 
pores that later become foramina connecting 
the successive annular chambers. Holocene: 
Mediterranean.

Remarks: The lectotype of P vermiculata 
(MNHN, Paris, no. 12353) was designated by 
Loeblich and Tappan (1964, *1910, p. C690ll

CYCLOLOCUL1NA Heron-Alien 
and Earland. 1908
Plate 640. figs. 18-20

Type species: Cycloloculina annulata Heron- 
Alien and Earland. 1908 = Planorbulina 
eocaenicu Terquem. 1882 (*3147). p. 90: SD 
Cushman. 1927 (*746), p. 190.
Cyclotocutina Heron-Alien and Earland. 1908 (*1466), 

p. 533.
Test large, up to I mm in diameter, discoidal, 

with smoothly rounded periphery, early cham
bers planispiral to slightly asymmetrical, later



chambers uncoiling and flabelliform, final 
chambers annular, sutures distinct, depressed, 
bridged by retral processes; wall calcareous, 
optically radial, surface pustulose: aperture 
consisting of irregularly scattered large pores 
on the surface, no fine perforations present, 
successive cyclical chambers communicate 
through foramina formed by secondarily 
enlarged pores. M. Eocene to L. Miocene: 
England; France; Belgium; Pacific; Hawaii; 
Saipan; Midway Atoll.

EPITHEMELLA SI iter. 1968
Plate 641. figs. 1-11

Type species: Conorbina rnartirtae Brotzen. 
1936 (*425), p. 143 (as martini)-, OD.
F.pithemella Sliter. 19681*30021, p. 108.

Test attached, concavoconvex. early cham
bers in a low trochospiral coil, increasing 
rapidly in breadth as added and nearly aslaco- 
line in appearance, but early part may be 
obscured by secondary thickening, then 
abruptly changing to very broad, low. cre
scentic. and strongly overlapping chambers, 
separated by flush and strongly oblique sutures 
as seen from the spiral side, amount of over
lap increasing until the chambers become 
cyclical, final chamber may occupy much of 
the umbilical side, each chamber has an umbil
ical apertural extension on the umbilical side, 
those of successive chambers overlapping, 
sutures strongly curved, weakly depressed, 
periphery acutely angular and carinate; wall 
calcareous, with widely spaced coarse perfo
rations except for the imperforate peripheral 
carina and umbilical apertural flap; aperture 
interiomarginal, opening beneath the umbili
cal flap. L. Cretaceous (Berriasian) to M. 
Miocene (U. Tortonian); Sweden: Germany; 
USA: California; USSR: Ukraine. Crimea.

PLANORBUL1NOIDES Cushman. 1928
Plate 642. fig. I

Type species: Planorbulina retinaculata Parker 
and Jones, in Carpenter et al„ 1862 (*494), 
p. 209: OD.
Planorbulinoides Cushman. 1928 (*748), p. 6.

Test attached, chambers globular in the 
early trochospiral stage, later chambers more 
irregular, spreading, and loosely appressed. 
leaving gaps between adjacent whorls in an

open mesh, sutures depressed, periphery 
irregularly lobulate: wall calcareous, coarsely 
perforate; aperture multiple, small openings 
on short necks that arise at the chamber mar
gin against the attachment. Holocene; East 
Indies: West Indies.

Remarks: As noted previously iLoeblich 
and Tappan, 1964. *1910, p. C691), the type 
specimen of P retinaculata could not be located 
in the British Museum. Although originally 
stated to occur in the "East and West Indies," 
it seemingly is rare and known only from the 
original description.

Family PLANORBULINIDAE 
Schwager. 1877

Plunorbulinidae Cushman, 19271*742). p. 95, nom. transl.
ex subfamily Planorbulinidae. 

PlanorbulinellidaeFrcudenthal. 19691*1183).p. 138 (name 
not available. ICZN Art. 13 lallil, no description!. 

Planolinderinidac Freudenlhal. 1969 |*I I83|, p, 138 (name 
not available. ICZN Art. 13 (a)(i). no description!.
Test free or attached, early stage trocho

spiral, later may have chamber proliferation 
resulting in discoid, cylindrical, or conical 
tests: aperture single or multiple, peripheral. 
Eocene to Holocene.

Subfamily CARIBEANELLINAE 
Saidova, 1981

Caribeanellinae Saidova. 1981 1*2696), p. 49. 
Caribeanellinea Saidova, 1981 1*26961. p. 49 (supersub- 

familvl.
Test free, trochospiral, spiral side partially 

involute, periphery rounded; primary aperture 
equatorial, and supplementary openings pres
ent both in the umbilical position and at the 
basal margin of the final chamber on the 
periphery. Pliocene to Holocene.

CARIBEANELLA Bermudez, 1952
Plate 642, figs. 5-19

Type species: Caribeanella polystoma Bermu
dez. 1952; OD.
Caribeanella Bermudez. 1952 (*205), p. 121. 
Oinomikadoina Matsunaga. 1954 (*20621, p. 163; type 

species: Oinnmikadoina ogienth Matsunaga. 1954; OD. 
Pxeudocibicidoides Ujiie, 1956 (*3241), p. 263; type spe

cies: Pseudocibicidoides katasenxix Ujiie. 1956: OD. 
Test low trochospiral. biconvex in the early 

stage, later becoming somwhat planoconvex, 
spiral side evolute to partially involute, umbil
ical side involute, chambers broader than high,



curving back at the periphery, six to nine in 
the final whorl, sutures thickened and imper
forate, depressed, curved on the spiral side, 
nearly straight and radial on the umbilical 
side, periphery subangular to rounded; wall 
calcareous, optically radial, very coarsely 
perforate, surface smooth: primary aperture 
a low interiomarginal and equatorial arch 
that continues slightly onto the umbilical side 
and is bordered above by a prominent imper
forate lip. smaller secondary aperture with 
lip at the proximal margin of the chamber 
against the preceding suture on the periphery, 
secondary apertures of the last few chambers 
remaining open, a third type of opening pres
ent as a supplementary low arched aperture 
on the spiral side near the inner margin of 
each chamber against the previous whorl, 
also bordered by a lip. rare specimens may 
have a slit beneath an umbilical flap on the 
involute umbilical side as a fourth type of 
aperture. Pliocene to Holocene; Caribbean; 
Atlantic; Pacific; Japan.

Subfamily PLANORBULININAE 
Sch wager. 1877

Planorbulininae Gulloway. 1933 (*1205), p. 297 Inom. 
corr.)

PlanorbulinidaeSchwager, 18771*2830), p. 20(subfamilyI.
Test attached, chamber proliferation in the 

adult resulting in a discoidal, cylindrical, or 
conical test. Eocene to Holocene.

NEOPLANORBULINELLA
Matsumara, 1976 

Plate 643, figs. 1—1
Type species: Neoplanorbulinella saipanensis 
Matsumara. 1976; OD.
Neoplanorbulinella Malsumura, 1976 (*2061), p. 201.

Test conical to concavoconvex, up to 0.75 
mm in diameter, megalospheric protoconch 
consisting of proloculus and slightly to com
pletely embracing second chamber, followed 
by numerous trochospirally arranged chambers, 
adult with equatorial chambers in annular 
series and with two or more rows of lateral 
chambers on the concave side; wall calcareous, 
thick, coarsely perforate; multiple aperture 
consists of a basal opening on each side of the

chambers. L. Miocene; W. Pacific: Saipan, 
Mariana Islands.

PLANOLINDERINA Freudenthal. 1969
Plate 643. figs. 5-9; plate 644. figs. 1-3 

Tvpe species: Planolinderina escornebovensis 
Freudenthal, 1969; OD.
Planolinderina Freudenthal. 1969 (*1183), p. 95.

Tfest small, up to 1 mm in diameter, discoidal, 
flat to planoconcave, early chambers in a 
trochoid spire of up to nine chambers in the 
microspheric generation, juvenile megalo
spheric stage of protoconch and deuteroconch. 
later chambers added in cyclic series, periph
ery rounded, peripheral outline lobulate; wall 
calcareous, coarsely perforate, surface of the 
peripheral wall with fine costae paralleling 
the flat sides of the test, rows of perforations 
present between the ribs, the flat side of the 
test may also have fine irregular imperforate 
ridges: aperture multiple, with a row of three 
to six small rounded openings on the periph
ery at the base of each chamber, each bordered 
by a small imperforate lip. some openings 
appearing no larger than the pores on other 
parts of the chamber, but those at the lateral 
edges of the peripheral margin may be some
what larger. U. Oligocene (Chattian) to L. 
Miocene (Burdigalian): France; Southwest 
Pacific: Australia: Indonesia; India; Kutch.

PLANORBULINA d’Orbigny, 1826
Plale 645. Tigs. 1-6; plate 646, figs. 1 und 2 

Type species: Planorhulina mediterranensis 
d'Orbigny, 1826 (syn.: Planorhulina vulgaris 
d’Orbigny, 1839, *2304, p. 85); SD Cushman. 
19151*7071, p. 27.
Planorhulina d'Orbigny, 1826 (*2303), p. 280. 
Astemdiseus Ehrenberg. 1839(*1054), table opp. p. 120; 

type species: Asterodiscus forskalii Ehrenberg. 1839 
= Planorhulina mediterranensis d'Orbigny. 1826. fide 
Cushman. 1944 t*7941, P- 157; OD.

Spimhotiys EhTenberg. 1844 (*1063), p. 246. 247; type 
species: Spiroholrysaegaea Ehrenberg. 1844 -  Planor- 
bulina mediterranensis. fide Cushman. 1944 1*7941. 
p. 157; OD(M).

Cihieidella Cushman. 1927 (*742), p. 93; type species: 
Truncatulina variahilis d'Orbigny, 1826 (*2303), p. 279: 
OD.
Test discoidal. early stage in low trochospiral 

coil of random coiling direction, attached to



the substrate by the spiral side, microspheric 
proloculus 11 pm to 14pm in diameter, mega- 
lospheric one 23 pm to 56 pm in diameter, 
later chambers have two apertures and each 
gives rise to new biapertural chambers, pro
ducing numerous spirals and eventually whorls 
of chambers, sutures distinct, may be thickened 
and elevated on the attached side, commonly 
depressed on the free side, periphery' rounded 
to subangular: wall calcareous, optically radial, 
coarsely perforate, organic membrane giving 
a brownish color to the early spire and pierced 
only by the apertures, not by the wall perfora
tions: aperture in early coil single, arched, 
and interiomarginal on the periphery, each 
later chamber with two apertures on the periph
ery at opposite ends of the chamber, each 
opening bordered by a narrow lip, smaller 
supplementary openings for the extrusion of 
pseudopodia may occur on both sides of the 
lest: vegetative cytoplasm greenish-brown to 
salmon-rose in color but pigments eliminated 
at reproduction, pseudopodia rectilinear, about 
equal to test diameter in length, anastomosing 
slightly and showing slow circulation of gran
ules: much of parent test dissolved during 
schizogony, 60 to 100 embryos with only an 
organic test layer being produced in a tempo
rary agglutinated reproductive cyst, calcifi
cation commences at about the five-chamber 
stage and is followed by escape from the cyst: 
sexual reproduction involves many nuclear 
divisions and utilization of all parent cytoplasm 
to produce numerous inequally biflagellate 
gametes that are released from (he parent test 
at night. Eocene to Holocene; cosmopolitan.

PLANORBULINELLA Cushman, 1927
Plate M2, figs. 2-4

Type species: Planorbulina vulgaris d’Orbigny 
var. larvata Parker and Jones, 1865 (*23511, 
p. .380: OD.
Plannrhulinelta Cushman, 1927 (*742|, p. %. 
Plannrhulim I Planorhulirwlla) Nultall. 1920 (*2276), p. 276 

(nom. trunsl.i.
Test discoidal. flattened, trochospiral in 

the early stage, may be attached, later plani- 
spiral and nearly symmetrical, with cham

bers added in annular series, those of succes
sive annuli alternating in position, sutures 
depressed to thickened and limbate. periph
ery angular to rounded; wall calcareous, 
courscly perforate, optically radial, central 
part of the test may be thickened by lamellar 
additions: two interiomarginal apertures per 
chamber lie at opposite ends or each cham
ber on the periphery and are provided with a 
narrow bordering lip. Eocene to Holocene: 
Atlantic: Mediterranean; Pacific; Australia: 
New Zealand: Cuba: Mexico: USA: North 
Carolina.

PLANORBllLINOPSIS Banner. 1971
Plate M6, figs. 2-7

Type species: Planorbulinopsis parasitica 
Banner, 1971: OD.
Phmorbuliiwpsi* Banner. I97| (*1221, p. IIS.

Test trochospiral in the early stage, about 
two whorls of inflated chambers separated by 
weakly depressed sutures, spiral side evolute. 
umbilical side involute and umbilicus open 
and deep, later chambers alternating in posi
tion with those of the preceding whorl, adja
cent chambers of a single whorl are not in 
contact; wall calcareous, optically radial, 
coarsely perforate except for an imperforate 
peripheral band in the early stage, later cham
bers entirely perforate except immediately 
adjacent to the apertures and sutures, lami
nations added over the early test as succes
sive chambers form and partly or completely 
close Lhe perforations of earlier chambers on 
the spiral side; aperture single, interiomarginal, 
and umbilical in the early stage, with rimlike 
lip. later chambers with two arched rimmed 
apertures, one directed toward the umbilicus 
and the other on the periphery in opposition 
to the similar aperture of the adjacent adult 
chamber; parasitic on Alveolina. young indi
viduals attach to the host by their umbilical 
side and burrow into the host's shell, the down
ward burrowing more rapid than radial growth 
so that the test becomes partly enclosed by 
the host test, and the latter is laterally tunnelled, 
probably by the pseudopodia of the parasite. 
Holocene; Coral Sea: Papua New Guinea.



TAYAMAIA Hanzawa, l%7
Plate 647. figs. I-4

Titpe species: Gvpsina marianensis Hanzawa. 
1957 (*I409|, p. 66: OD.
Tayamaia Hanzawa, 1967 (*1412), p. 22.

Test domelike, median layer of larger cham
bers parallels the upper surface, covered 
dorsally by a few tiers of smaller chambers 
and with ventral hollow of the dome filled 
with numerous more irregular chambers, 
median layer with spherical proloculus and 
annular series of arcuate chambers intercon
nected by four stolons, two at each end of the 
chamber, dorsal series of chambers aligned in 
tiers, appearing quadrangular in transverse 
section but irregular in horizontal section, 
ventral chambers arcuate in transverse sec
tion and irregular in horizontal section; wall 
calcareous, that of lateral chamber walls solid 
and nonperforate, roofs and floors finely 
perforate. L. Miocene I Aquitanian): Saipan 
and Tinian. Mariana Islands.

Family C Y M B ALOPORI DAE 
Cushman. 1927

Cymbaloporidae Cushman. 1927 1*742), p. 81. 
Cymbaloporettidae Cushman. 1928 (*747), p. K, 
Halkyardiidae Kudo. 1931 1*1748), p. 201.

Test trochospiral, later chambers in annu
lar series in a single flat to conical layer, num
erous apertures present as small circular pores. 
U. Cretaceous (Cenomanian) to Holocene.

Subfamily CYMBALOPORINAE 
Cushman, 1927

Cymbaloporinae Chapman and Parr. I936|*S42|, p. 143. 
nom. transl. ex family Cymbaloporidae.
Chambers in a single layer, interior un

divided. U. Cretaceous I Cenomanian I to 
Holocene.

ARCHAECYCLLS A. Silvestri, 1908
Plate 647. figs. 5-8

Type species: Planarbulina cenomantana 
Seguenza, 18821*2840|, p. 200: OD(M). 
Archaecyclus A. Silvestri. 19081*29441, p. 134.

Test large, up to 1.6 mm in diameter, 
discoidal to concavoconvex, large proloculus 
followed by enrolled early stage of five cham

bers per whorl, later chumbers in annular 
series, those of successive annuli alternating 
in position, sutures oblique: wall calcareous, 
perforate, with thin dark median layer; aperture 
in the early stage interiomarginal. later with 
stolonlike openings at lateral margins of each 
chamber. U. Cretaceous (Cenomanian): Italy.

CYMBALOPORA von Hagenow. 1851
Plate 648. figs. 4-6

Type species: Cymbalopom radiata von Hage
now, 1851; OD(M).
Cymbatopura von Hagenow. 1851 (*1360), p, 104.

Low conical test, early chambers irocho- 
spirally arranged, later in annular series around 
an open umbilicus, umbilical portions of cham
bers commonly broken away, sutures obscured 
on spiral side by secondary thickening, radial 
and depressed on the umbilical side, periph
ery rounded: wall calcareous, coarsely perfo
rate, lamellar, thickened on the spiral side, 
obscuring sutures and chambers but leaving 
some pores open; aperture at the open umbil
ical end of the chambers. U. Cretaceous to 
M. Paleocene: France; Netherlands; Yugo
slavia: Cuba.

CYMBALOPORELLA Cushman, 1927
Plate 648, figs. 1-3

Type species: Cymbalopom labellaeformis 
Brady, 1884 (*344), p. 637: OD.
Cymbaloporella Cushman. 1927 1*742). p. 81.

Test up to 1 mm in diameter, early stage 
trochospiral. spiral side flattened, later cham
bers in approximately cyclic series, those of 
successive cycles alternating in position, cham
bers inflated, of somewhat irregular form, 
sutures depressed, deeply umbilicate on the 
convex umbilical side, periphery broadly 
rounded, peripheral outline lobulate; wall 
calcareous, optically radial, coarsely perforate, 
an organic layer giving a brownish color to 
chambers of the early whorl: aperture con
sists of rows of large pores along each suture 
on the umbilical side. Holocene; Indian Ocean: 
Madagascar: W. Pacific: Samoa: Philippines: 
Ki Islands: Fiji.



CYMBALOPORETTA Cushman. 1928 
Plate M4. fills. 1-15

Tvpe species: Rosaline squammosa d’Orbigny. 
18391*2304), p. 91: OD.
Cymhalupnnrria Cushman. I42H (*74H|. p. 7. 
Pstiuiioireinmphalus Hofker. I1)?1! 1*1529), p. 21: type 

species: Tretomphalus hulloidex lil'Orbignyl vur. plana 
Cushman. 1924 (*725), p. 5t>: OD.
Schizoni test benthic, early stage trocho- 

spiral. low to moderately high conical, later 
chambers low and crescentic and added in 
cycles, those of successive cycles alternating 
in position, final whorl with three to six 
subtriangular chambers separated by incised 
radial sutures or intercameral gaps, all cham
bers visible and sutures oblique and flush on 
the spiral side, only the final whorl visible on 
the flattened side where umbilical platelike 
chamber extensions may partially obscure 
the umbilicus, periphery subangular, periph
eral margin weakly lobulate: wall calcareous, 
optically radial, coarsely perforate on the spi
ral side, umbilical side sparsely or not perforate, 
surface smooth: aperture in the early stage 
single, later with interiomarginal apertures at 
each side bordered with rimlike lips, a third 
aperture opening into the umbilicus may have 
the lip extended as a tube or funnel or pro
duced as a flangelike plate around the umbil
icus, with a single plate or a complex series of 
perforated plates over the center: gamont sim
ilar in the early stage but at gametogenesis 
temporarily becomes planktonic as it pro
duces a large hemispherical lobulate float 
chamber over the umbilical side, lobes of the 
inflated and nonperforate float chamber 
corresponding in position to chambers of the 
final whorl, entire float chamber enclosed in 
a perforate walled balloon chamber, the float 
and balloon chambers separated by a space 
in which the gametes develop or less com
monly the two chambers may adhere in places, 
balloon chamber also with many large rounded 
openings bordered by distinct lips in the cen
tral part of the terminal face. Pliocene to 
Holocene; cosmopolitan.

Remarks: A lectotype was designated for 
Rosaline squammosa (MNHN, Puris, d'Orbigny 
Coll. FO 312) by Y. LeCalvez (1977, *1806, p.

100, pi. 12, fig. 5). Tretomphahts bulloides 
var. planu Cushman was regarded as belong
ing to Cymbaloporeita by Sellier de Civrieux 
(1976, *2865, p. 185) and by Riickert-Hilbig 
11983. *2666, p. 47). although both consid
ered the latter a synonym of Tretomphalus. 
Banneret al. (1985.*131, p. 164) designated a 
neolype for Tretomphalus bulloides. fixing it 
as having a RosatinaAike early stuge and thus 
distinct front Cymbaloporeita. As Bunner et 
al. (1985. *131) include T. planus in Cymbalo- 
poretia. Pseudotreiomphalus also is a junior 
synonym.

MILLfc I llANA Banner. Pereira.
and Desai. 1985
Plate MS. figs. 7-11

Type species: Cymbalopora milletti Heron- 
Alien and Enrland, 1915 (*1472), p. 689: OD.
Cvmbalopoivlta tMiUelliana/ Banner. Pereira, and Desai.

I‘W.5 1*131). p. 170.
Test trochospiral and planoconvex in the 

early stage, chambers rapidly broadening to 
become crescentic and coarsely perforate on 
the spiral side, umbilical side imperforate with 
radial sutures, later chambers added in cycles, 
the chambers having lateral apertures: the 
gamont generation during gamogony produces 
a balloon chamber and enclosed float cham
ber like those of Cymbaloporeita but of greater 
complexity, the imperforate inner float cham
ber is fused to the wall of the similarly imper
forate balloon chamber except where peri
pheral infolding forms branching channels, 
arching of the balloon chamber over the 
branching channels of the float chamber pro
duces branching tubes, reflected externally 
as ridges that each terminate in a rounded 
aperture, the tubes that radiate from the 
apertures of the trochospiral test to the exter
nal openings of the balloon chamber provid
ing multiple pathways for cytoplasm and 
gametes. Holocene: Pacific Ocean and Indian 
Ocean.

Remarks: Although Millettiana was pro
posed as a subgenus of Cymbaloporeita, the 
morphologic differences in their float chambers 
are here regarded as of generic significance.



592 Cymbaloporinae—Pyropilus

PYHOPILUS Cushman. 1934
Plate 650. figs. 1-4

Tvpe species: Pvropilus rotundatus Cushman, 
1934; OD.
Pympilus Cushman, 19.14 (*7741, p. 100.

Test trochospirally enrolled in the early 
stage, chambers later added irregularly to 
form an elongate mass, all chambers visible 
on the spiral side, only the final series visible 
around the umbilical depression of the oppo
site side, sutures depressed, periphery rounded; 
wall calcareous, coarsely perforate, with thin 
organic lining, surface smooth: on the umbil
ical side of the test, one or more rows of large 
apertural pores occur along the sutures of all 
chambers of the final whorl, as in Cymbalo- 
porella. and additional pores may occur at 
the umbilical end of the final chamber. Holo
cene: Pacific: Rangiroa Atoll.

Subfamily FABIAN11NAE Deloffre 
and Hamaoui. 1973

Fabiimiinac Deloffre and Hamaoui. 1971 (*932). p. 102 
Embryonic stage of few large chambers, 

followed by later chambers in cycles or tiers, 
repeatedly subdivided by horizontal and ver
tical partitions; aperture consists of pores on 
terminal face. U. Paleocene to U. Eocene.

EOFABIANIA Kiipper. 1935 
Plate 651. Figs. 1-1

Type species: Eofabiania grahami Kiipper, 
1955; OD.
Eofabiania KUpper, 19551*1755|, p. 115.

Test low to high conical, early stage trocho- 
spiral, later chambers may be added in annu
lar series or irregularly, interior without sub
divisions; wall calcareous, perforate: apertures 
slillike and umbilical in position. M. Eocene?: 
USA: California.

FABIANIA A. Silvestri. 1924
Plate 651. figs. 4-8

Type species: Patella (Cvmbiala) cassis Oppen- 
heim. 1896 (*2301), p. 55. 56: OD.
Fabiania A. Silvestri, 1924 (*2955), p. 7.
Eodictyoconus Cole and Bermudez, 19441*640|, p. 336: 

type species: Pseuciorbiiolina cnhensis Cushman and 
Bermudez. 1916 (*805), p. 59: OD.

Tichoppina Keijzer, 1945 |*166R). p. 211; type species: 
PseuUorbitnltna cuhensi.s Cushman and Bermudez. 
1936 (*805), p. 59; OD.
Test laige, up to 4 mm in diameter, conical 

or a compressed cone with hollow center, 
apex bluntly rounded, early stage with three 
globose thick-walled and perforate chambers, 
followed by a few chambers of about one-half 
coil in length, later chambers added in cyclic 
series or tiers, interior with short horizontal 
and vertical partitions arising from the outer 
wall to form numerous coarse alveoli that, in 
turn, are subdivided by second order parti
tions into smaller alveoli, distinct and depressed 
horizontal sutures formed by the chamber 
tiers, alveolar partitions evident externally 
only on abraded specimens; wall calcareous, 
thick, outer wall finely perforate, umbilical 
side and partitions imperforate, surface smooth 
to papillate; aperture in the earliest cham
bers a simple arch, later with a single row of 
large openings leading into the broad open 
umbilicus. U. Paleocene to U. Eocene: France; 
Italy; Spain; Turkey: India; W. Pacific: New 
Caledonia: Japan; Cuba; Dominican Repub
lic; Haiti.

GUNTERIA Cushman and Ponton. 1933
Plaie 650, Figs. 5-10

Type species: Gunteria floridana Cushman 
and Ponton. 1933; OD.
Gunteria Cushman and Ponton. 1911 (*845). p. 25.

Test compressed, flabelliform to reniform, 
early stage with large globular undivided 
chambers, later chambers concentric and sub
divided by numerous radial and vertical par
titions as in Fabiania. sutures indistinct except 
on abraded specimens: wall calcareous, per
forate. surface smooth to pustulose; aperture 
of two rows of openings on the terminal face, 
or occasionally the terminal face may be some
what expanded at one end and have more 
numerous openings. M. Eocene: USA: Flor
ida; Cuba: Dominican Republic.

Subfamily HALKYARDI1NAE Kudo, 1931
HalkyardiinaeSaidova. 1981 1*26961. p. 49. nom. transl. 

ex family Halkyardiidae.
Embryonic apparatus of protoconch and



deuteroconch followed by small later cham
bers in annular series; umbilical region filled 
by horizontal lamellae and connecting pil
lars; aperture consists of small pores at the 
periphery. M. Eocene (LutetianI to M. Oligo- 
cene (Rupelian).

HALKYARDIA Heron-Alien 
and Earland, 1918 

Date 652. figs. I-13
Type species: Cymbalopom mdiata von Hage- 
now var. minima Liebus, 191 1 (*1844), p.952: 
SD Cushman. 1928 (*747), p. 288.
Hulkyarclia Heron-Alien and Earland, in Halkyard. 1 l*■> 

(*1364). p. 107.
Test commonly small, up to about 1.2 mm 

in diameter, biconvex, spiral side more convex, 
megalospheric test with large hemispherical 
protoconch, large deuteroconch. and two pri
mary auxiliary chambers, later chambers in 
numerous cycles, small as seen from the spi
ral side, arched toward the periphery and 
alternating in position with those of the pre
ceding cycle, only those of the final whorl 
visible on the opposite side, where the cham
bers appear elongate, inflated, and tubular, 
umbilical region beneath the embryonic cham
bers filled with a wide perforate plug formed 
by horizontal lamellae and connecting pillars, 
periphery subangular, peripheral outline lob- 
ulate; wall calcareous, optically radial, thick
ened by addition of lamellae on the distinctly 
perforate spiral side: no aperture other than 
the surface pores. M. Eocene (Lutetian) to 
M. Oligocene (Rupelian): Yugoslavia; France; 
Germany; USSR: Azerbaydzhan; India; Pa
cific: Bikini Atoll. Marshall Islands.

Family VICTORIELLI DA E Chapman 
and Crespin. 1930

Vicioriellidae Chapman and Crespin. 1930(*5401, p, III. 
Eorupertiidae Cole, (9571*630), p. 337.

Test attached, early chambers trochospiral. 
later may grow upward from the attachment 
in a loose spiral or irregular mass. U. Creta
ceous (Santonian) to Holocene.

Subfamily CARPENTERIINAE 
Saidova, 1981

Carpenteriinae Saidova, 19K1 | *26961, p. 47.
Test trochospiral throughout; aperture large, 

umbilical. Paleocene to Holocene.

BERMUDEZELLA Thalmann. 1951
Plate 653. figs. I -3

Tvpe species: Carpenterella truncate Bermu
dez, 1949 (*201), p. 313: OD.
Hermuilezellu Thalmann, 1951 (*3170), p. 224 (nom.

subst. pro Carpenterella Bermudez. 1949). 
Carpenterella Bermudez. 1949 (*2011, p. 313 (non Car 

petuerelUt Collenelie. 1933. nee Kmsheninnikov. 1953): 
type species: obj.: OD.
Test attached, trochospiral, nearly conical, 

spiral side flat, about two slowly enlarging 
whorls, ten to twelve chambers in the final 
whorl, periphery acutely angled to carinate, 
then sloping steeply toward the umbilical 
shoulder, umbilicus broad and filled with clear 
calcite, sutures straight. oblique, and flush on 
the spiral side, curved and sinuate on the um
bilical side: wall calcareous, perforate, hyaline, 
surface punctate; aperture an interiomarginal 
slit with narrow lip, near the peripheral margin. 
M. Oligocene; Haiti.

CARPENTERIA Gray. 1858
Plate 653. figs. 9-11

Type species: Carpenteria balaniformis G ray, 
1858; OD(M).
Car/ienleria Gray. 1858 (*1289), p. 269. 270,

Test attached, planoconvex, trochospiral, 
all chambers visible on the flat spiral side and 
sutures flush and strongly oblique, only the 
six to seven chambers of the final whorl visi
ble on the strongly convex umbilical side where 
sutures are straight and nearly radial around 
the narrow and deep umbilicus, periphery 
carinate and may spread somewhat against 
the attachment; wall calcareous, umbilical 
side distinctly perforate, keel and a small area 
around the umbilicus not perforate, in older 
specimens umbilicus may be surrounded by 
thickened shell material: slitlike interiomarginal 
aperture extending from the periphery to the



umbilicus. U. Eocene 10 Holocene: tropical 
cosmopolitan.

GYROID1NELLA Y. Le Calvez. 1949
Plate 653, figs. 4-8

Type species: Gymidinella niagna Y. Le Calvez. 
1949: OD.
Gymidinella Y. Le Calvez. 1949 (•18001, p. 27.

Test large, up to 1 .6 mm in breadth, trocho- 
spiral. with flat to excavated spiral side, umbil
ical side elevated and subconical with large 
and deep umbilicus containing pillars that 
partially fuse, giving the appearance of large 
umbilical perforations, chambers increasing 
slowly in height but more rapidly in thickness 
through the test, sutures somewhat obscure, 
slightly curved on the spiral side, commonly 
with bifurcating grooves, radial on the umbil
ical side, septa thick and inflated at the edge 
of the foramina, periphery rounded: wall cal
careous, thick, finely perforate: aperture an 
elongate interiomarginal slit, extending from 
the periphery to the umbilicus. M. Eocene 
(Lutetian) to basal U. Eocene (Auversian); 
France: Spain; Belgium: Yugoslavia: Turkey: 
Israel.

NEOCARPENTERIA Cushman 
and Bermudez. 1936

Plaic 654. figs. I -.1
Type species: Neocarpenteria cubana Cush
man and Bermudez. 1936: OD.
Neocarpenteria Cushman and Bermudez. 19.46 1*8041, 

p. 34.
Cnbanelfa Saidovu, 1981 (*26%), p. 47 Inon Cubanella 

Pelcgrin Franganillo. I926i: type species: obj.; OD
Test a low trochospiral. commonly bievolute. 

chambers ovate and sutures flush and oblique 
on the attached flattened spiral side, cham
bers inflated and sutures radial and depressed 
on the umbilical side, periphery broadly cari
nate, with keel spreading on the substrate, 
expanding around the aperture and between 
the later chambers: wall calcareous, perfo
rate: aperture interiomarginal and extraum- 
bilical. U. Eocene: Cuba.

NEOGYROIDINA Bermudez. 1949 
Plate 654, figs. 4-6

Type species: Gymidina pmtea Cushman and 
Bermudez, 1937 1*806), p. 22: OD.
Neogyroidina Bermudez. 19491*2011, p. 235.

Test trochospiral. planoconvex, attached 
by the flattened spiral side, twelve to fourteen 
chambers in the final whorl, sutures straight, 
oblique, depressed on the spiral side, umbili
cal side convex, with more prominent final 
chamber sharply angled at the margin of the 
apertural face, sutures radial, broad, limbate. 
and slightly elevated, umbilicus narrow and 
deep, periphery subacute, noncarinate; wall 
calcareous, thick, finely perforate, surface 
smooth to moderately pustulose; aperture a 
low narrow arch at the base of the flattened 
apertural face, nearer the umbilicus than the 
periphery. M. Eocene: Dominican Republic; 
Cuba: USA: Florida.

PSEUDOGLOBOROTALIA Haque, 1956
Plate 654. figs. 7-|0

Type species: Pseudoglubomtalia mnikutensb 
Haque, 1956: OD.
Pscudoylohorolaha Haque. 1956 (*1418), p. 184.

Test trochospiral. planoconvex, spiral side 
flat, sutures oblique and curved back at the 
periphery, convex umbilical side with angu
lar umbilical shoulder, radial and nearly straight 
incised sutures and narrow deep umbilicus, 
periphery angular, carinate; wall calcareous, 
optically radial, perforate, surface smooth; 
aperture a low interiomarginal arch between 
the umbilical shoulder and periphery. Paleo- 
cene: Pakistan.

Remarks: Pseudogfoborotalia appears dose 
to Neo^vmidina but has a restricted aperture, 
more oblique and curved sutures, and broad 
umbilical area bordered with a prominent 
umbilicrl shoulder.

Subfamily RUPERTIN1NAE Loeblich 
and Tappan,1961

Rupcrtininae Loeblich and Ibppan, !%l (*1902), p. 312. 
Rupertiinae Galloway, 1933 (*1205), p. 302 linvalid, ICZN 

An. 39; based on Rupenia Wallich, 1877. non Gray. 
18651.



Test attached by basal disc, later growing 
up from the substrate in a loose spiral: aperture 
narrow, interiomarginal. U. Cretaceous (San- 
tonian) to Holocene.

B1ARRITZINA Loeblich and Tappan. 1%4
Plate 654, figs. 14-16: plate 655. figs. 1-5 

Type species: Columella carpenteriaefonnis 
Halkyard, 1919 (*1364), p. 28: OD.
Biarritzina Loeblich and Tappan. I%4 1*19101, p. 626 

(nom. suhst. pm Columella Halkyard, I919|. 
Columella Halkyard. 19191 *13641, p. 26 1 non Columella 

Westcrlund, 1878): type species: obj.: ODIMl.
Test attached by the flaring base, early 

stage irochospirally enrolled in a loose ele
vated spire, later tending to become uniserial 
and growing upright, chambers globular to 
pyriform, inflated, sutures depressed; wall cal
careous, finely perforate, but with scattered 
coarser pores: aperture terminal, rounded, 
with a distinct imperforate lip. and may be 
present on more than one chamber of the 
final whorl. M. Eocene to Holocene: tropical 
cosmopolitan.

HAERELLA Be I ford. 1960 
Plate 654, figs. 11-13

Type species: Haerella conica Belford, 1960: 
OD.
Haerella Belford. I9601*177), p. 112.

Test in a low trochospiral coil, planoconvex, 
about two whorls visible on the flat spiral 
side, only the four to five chambers of the 
final whorl visible on the strongly convex 
umbilical side, sutures curved and flush on 
the spiral side, sinuate on the umbilical side, 
periphery angular, carinate; wall calcareous, 
finely perforate, surface smooth; aperture um
bilical, irregularly rounded, bordered with an 
imperforate lip. U. Cretaceous (Santonian to 
Campanian); Western Australia.

RUPERTINA Loeblich and Tappan. 1961
Plate 656. figs. 1-7

Type species: Rupertia stabilis Wallich. 1877 
(*3337), p. 502; OD.
Rupertina Loeblich and Tappan, 1961 (*1902), p. 312 

tnom. suhst. pm Rupertia Wallich. I877|.
Rupertia Wallich, 1877 |*3337|, p. 502 (non Rupertia 

Gray. 1865): type species: obj.: OD(M).

Test attached by a prominent basal disc, 
chambers closely coiled and trochospiral in 
the early stage, later more loosely coiled and 
high spired, growing upright around a solid 
central column, chambers somewhat produced, 
septa simple, imperforate, sutures oblique, 
depressed; wall calcareous with organic inner 
lining, thick, optically radial, outer walls 
coarsely perforate but area just above the 
aperture imperforate, surface smooth; aperture 
a low and narrow interiomarginal and umbili
cal slit and may be bordered by a distinct lip. 
Miocene to Holocene; cosmopolitan.

Subfamily VICTORIELLINAE Chapman 
and Crespin, 1930

Vicioriellinae Loeblich and Tappan, 1964 (*1910), p. C705, 
nom. Iran si. ex family Vicioriellidac.
Juvenile stage may be free living, later at

tached and high spired around a hollow axis: 
wall with pillarlike thickenings that replace 
the pores. M. Eocene to M. Oiigocene.

EORUPERT1A Yabe and Hanzawa. 1925
Plate 657. figs. 1-4

Type species: Uhligina boninensis Yabe and 
Hanzawa, 1922 (*3405), p. 72; OD.
b'orupertia Yabe and Hanzawa. 19251*3407), p. 77 inom.

subst. pro Uhligina Yabe and Hanzawa, 1922). 
Uhligina Yabe and Hanzawa. 1922 1*3405), p. 72 (non 

Uhligina Schubert. 18991: type species: obj.: OD.
Test enrolled in a high trochospiral coil, 

cylindrical to subconical, attached by the spiral 
side of the early stage, umbilicate, chambers 
coiled about an axial hollow: wall calcareous, 
optically radial, coarsely perforate except in 
the apertural area, prominently bilamellar with 
dark organic median layer, imperforate infla- 
tional pillars developed in the wall, surface 
pustulose: aperture interiomarginal. umbil
ical, slitlike, bordered with a lip. M. and U. 
Eocene; W. Pacific: Bonin Islands; France; 
Italy; Germany, Austria; Poland; Turkey; Iraq; 
Venezuela.

KOROBKOVELLA Hagn and Ohmert, 1971
Plate 658. figs. 1-9

Type species: Truncatulina grosserugosa Giim- 
bel. 1870 (*1337), p. 660: OD.
Komhlcnvella Hagn and Ohmert, 1971 (*1362), p. 135.



Test large, up to 3.2 mm in diameter, low 
trochospiral coil of one to two whorls, spiral 
side flattened against the substrate, umbilical 
side inflated, involute, the ten to eleven cham
bers of the final whorl surrounding a narrow 
excavated umbilicus, sutures radial, obscure 
to weakly depressed, periphery angular to 
rounded, peripheral margin slightly lobulate: 
wall calcareous, hyaline, optically radial, thick, 
coarsely perforate except for the poreless area 
above the aperture, spiral side smooth, umbil
ical side with coarse pits and irregular vermi
form channels on the surface; aperture an 
interiomarginal, equatorial arch, continuing 
onto the spiral side around the spiral suture, 
bordered by a lip. M. Eocene; Germany: Hun
gary; Poland.

MASLINELLA Glaessner and Wade. 1959
Plate 657, figs. SIO

Tvpe species: Maslinella chapmaniGlaessner 
and Wade. 1959; OD.
Maslinella Glaessner and Wade. 19591*12511, p. 203.

Test large, early stage in a low' trochospiral 
coil, later nearly planispiral and semi-involute, 
asymmetrical, with axis of coiling perpendic
ular to that of the early stage, chambers inflated, 
gradually enlarging, sutures straight to curved, 
radial, thickened, and limbate on the spiral 
side, appearing beaded around the umbilicus, 
periphery subangular to rounded; wall cal
careous, optically radial, thick, coarsely per
forate except for the nonperforate septa and 
aperlural face: aperture a low interiomarginal 
equatorial opening, bordered by a thickened 
lip. U. Eocene: Australia.

VICTOR1ELLA Chapman 
and Crespin, 1930 
Plate 657, figs. 11-13

Type species: Carpenteria proteiformis Goes 
var. plecte Chapman, 1921 (*537), p. 320 = 
Carpenteria conoidea Rutten. 1914 (*2675), 
p. 47: ODlM).
Vicioriella Chapman and Crespin. 19301*5401. p. II1. 112.

Test conical, free in the juvenile stage, 
forming a low trochospiral coil, later becom
ing temporarily or permanently attached by 
the apex, with a sharp reverse in coiling direc

tion and then high spired around an axial 
hollow, chambers inflated, three to four per 
whorl, sutures depressed but early ones ob
scured by secondary deposition of lamellae: 
wall calcareous, optically radial, thick and 
coarsely perforate, except for the imperfo
rate region around the aperture, may have 
pillarlike thickenings in the wall that displace 
the perforations and appear at the surface as 
rounded to elliptical bosses, septa trilamellar; 
aperture umbilical, bordered by a thick lip. 
U. Eocene to M. Oligocene; Australia; New 
Guinea; New Zealand; Europe.

WADELLA Srinivasan. 1966 
Plate (556, tips, tt-13

Type species: Carpenteria hamiltonensis 
Glaessner and Wade. 1959 (*1251), p. 200: OD.
Wailella Srinivasan. 1966 |*3050|, p. 249.

Test subconical, trochospiral. earliest stage 
apparently free living, later fixed to the sub
strate by a small attachment area near the 
apex, commonly three inflated chambers per 
whorl but may have up to five, sutures de
pressed; wall calcareous, primary lamina with 
organic lining, very coarsely and evenly per
forate. pores opening at small mounds, sur
face roughened and pustulose but without 
inflational pillars through the wall: aperture 
an umbilical arch bordered by a projecting 
lip. U. Eocene (Runangan); Australia: New 
Zealand.

Superfamily ACERVULINACEA 
Schultze, 1854

Accrvulinacea Loeblich and Tappan. 1984 (*19181, p. 50, 
nom. Iransl. ex family Acervulinida.
Test free or attached, early spiral stage 

followed by spreading or irregular chambers 
in an irregular mass, mound, disc, or branch
ing structure: wall of hyaline, optically radial 
calcite. coarsely perforate; aperture absent 
except for mural pores or openings in the 
cribrate upper surface of the chambers. Paleo- 
cene to Holocene.

Family ACERVULIN1DAE Schultze, 1854 
Acervulinidae Eimer and Ficken. IH99 (*10881, p. 630, 

nom. cort. pro family Acervulinida.



Acervulinida Schultze. 1854 1*2824), p. 53.
Gvpsiiiinac A. Silveslri. 19051 *29361, p. 142 l.subfamily). 
Acervulininae Galloway. 1933 (*1205), p. .V)H (subfamilyl.

Early spiral stage followed by spreading 
chambers in one or more layers: no aperture 
other than mural pores. Paleocene to Holocene.

ACERVULINA Schultze. 1854
Plait* h59. fiys. I-ft

Type species: Acervulina inhaerens Schultze. 
1854; SD Galloway and Wissler. 1927 (*1209), 
p. 67.
Acervulina Schultze. 1854 1*28241. p. ft7.
Aphrosina H. J. Carter. 18741*5051, p. 500: type species: 

Aphrosina in/ormis H. J. Carter. 1879: OD.
Test attached, early chambers coiled, later 

with irregularly arranged inflated chambers 
encrusting the substrate: wall calcareous, 
coarsely perforate: aperture consisting only 
of the coarse perforations. Miocene to Holo
cene: Europe: North America: Pacific: Indian 
Ocean.

BORODINIA Hanzawa. 1940
Plate ftftO. figs. I anti 2

Type species: Bomdinia seprentrionalis Han
zawa, 1940; OD.
Uomdinia Hanzawu. 1940 |*1405|, p. 790.

Test of one or more encrusting layers of 
chambers, those of successive layers alternat
ing in position; wall calcareous, thick, about
0.075 mm in thickness, coarsely perforate, 
septal walls about one-third as thick: apertural 
stolons at opposite ends of each septum. Mio
cene l Aquitanian): W. Pacific: Daito Island 
(formerly Borodino Island).

D1SCOGYPSINA A. Silvestri, 1937
Plate ftftl. figs. 11-13

Type species: Discnyypsina vesicularis A. Sil
veslri. 1937 = Tinoporus vesicularis (Parker 
and Jones) of Gofes. 1882 (*1255), p. 104 (non 
Orbitolina concava var. vesicularis Parker and 
Jones. I860): see ICZN Art. 70 (c): OD. 
Discoyypsina A. Silvestri. 1937 |*2966), p. I5h.

Test flattened, lenticular in form, with dis
tinct equatorial layer of somewhat larger cham
bers separating lateral layers of smaller closely 
packed chambers on either side lacking regu
lar arrangement, those of successive layers 
not in alignment, sutures thickened, slightly

elevated; wall calcareous, upper surface of 
the chambers coarsely perforate: aperture 
consisting of the coarse perforations. U. Eocene 
(Ludiun) to Holocene: Australia; S. Pacific; 
Philippine Islands; Italy; Caribbean.

Remarks: The specimen illustrated in axial 
section by Goes (1882, *1255, pi. 7. fig. 246l is 
here designated as the lectotype of Discogyp- 
sina vesicularis Silvestri, 1937.

GYPSINA H. J. Carter. 1877
Plate ftftl. figs. I -10. 14. and 15 

Type species: Polytremaplanum H. J. Carter. 
1876 (*50I), p. 211 (syn.: Gypsinu melobesi- 
nides H. J. Carter. 1877. *503, p. 172); SD
H. J. Carter. 1880 (*506), p. 445.
Gypsina H. J. Carter. 1877 |*503|, p. 172. 
lieminypsina Bermudez. 1952 1*205), p. 124: type spe

cies: Gypsina mastelt'nsis Bursch. 19471*454), p. 37; OD.
Test large, attached, formed by a few en

crusting layers of chambers that are closely 
appressed. polygonal in outline, and some
what inflated, with convex upper surface, cham
bers of successive layers alternating in position, 
groups or clusters of chambers may form knobs 
that are slightly elevated above the general 
surface; wall calcareous, of fibrous calcite. 
without perforations other than the large aper- 
tural pores; aperture consists of large pores 
on the upper surface of the chambers. L. 
Oligocene to Holocene: tropical, cosmopolitan.

LADORONIA Hanzawa, 1957
Piute ftftO. figs. 3-5

Type species: Acervulina f Ladoronia} vermic- 
ularis Hanzawa, 1957; OD.
Acervulina (Ladoronia I Hanzawa. 1957 1*14091, p. 68. 
Ladomnia Locblich and Tappun. 1964 1*1910), p. Cft98 

mom. iransl.l.
Test attached, encrusting, early chambers 

clustered in raspberrylike arrangement, fol
lowed by a few whorls of somewhat larger 
chambers, later chambers more irregular, elon
gate and vermiform in outline as seen in hori
zontal section, spreading over the substrate 
as in Acervulina, those of successive layers 
neither aligned nor regularly alternating in 
position, chambers of a single layer connected 
by intercameral stolons through the vertical 
walls, chambers of successive layers connected 
by fine pores: wall calcareous, with occa-



sional solid pillars embedded in the roof of 
nepionic chambers; aperture consisting of 
the lateral stolons and surface pores. Miocene;
N. Pacific: Saipan Island.

PLANOGYPSINA Bermudez. 1952 
Plate 662. 1-3

Type species: Gypsina vesicularis (Parker and 
Jones) \ar. squamifbmiisChapman. 1901 (*533), 
p. 200: OD.
Planogypsina  Bermudez. 1452 (*2051, p. 124.

Test large, discoidal, very thin, early stage 
with globular chambers in planispiral arrange
ment, later chambers elongate to vermiform 
and added irregularly in a single layer; wall 
calcareous, perforated by septal pores: no 
aperture other than the pores. Miocene to 
Holocene: tropical cosmopolitan.

Remarks: A lectotype for the type species 
(BMNH ZF3647, ex 03.2.5.14) from the Recent, 
Funafuti Lagoon, at 26 fathoms was desig
nated (Loeblich and Tappan, 1964, *1910, 
p. C698).

SPHAEROGYPSINA Galloway, 1933
Plate 662. figs. 4-8

Type species: Ceriopora globulus Reuss, 1848 
(*2572), p. 33 (syn.: Chaeletespygmaeus Reuss. 
1848. *2572, p. 30: = Tinopnnis fuchsi Karrer. 
1877. *1654, p. 388): OD.
Sphaeragypxina  Calloway, 1933 1*1205), p. 309: OD. 
E xcem n tg yp sin a  Popeseu. 1975 (*2455), p. 97: type spe

cies: T in n p n n n  tuchsi Karrer, IKT7 |*I654|, p.3Wt: OD. 
Test large, up to 2 mm in diameter, globular 

to somewhat irregular, constructed of numer
ous layers of small and closely packed cham
bers. those of successive layers aligned, roof 
of chambers perforate and septa thick, ele
vated and imperforate, similar to Discogypsirui. 
Paleocene to Holocene: W. Europe: USSR: 
Ukraine; Australia: New Guinea; Borneo; 
Caribbean; Jamaica; Costa Rica; San Domin
go: Peru.

WILFORDIA Adams, 1965
Plate 662. figs. 9-11

Type species: Wilfordia samwakensis Adams. 
1965; OD.
W ilfordia Adams. 1965 1*9). p. 326.

Test globular, megalospheric embryo con
sists of proloculus and three to eight smaller

chambers that possibly may form a planispiral 
coil, with a few coarse radial spines arising 
from the embryonic chambers, possibly in a 
single plane, and projecting above the sur
face of the chambers, later stage with many 
rectangular lateral chamberleis added in four 
to eight layers and arranged in slightly irregu
lar radial tiers: wall calcareous, chamberlet 
floors and roof perforate, pseudopillars formed 
by thickened lateral walls. U. Eocene: Malaysia: 
Sarawak.

Remarks: The position of this genus is un
certain, no microspheric generation is known, 
the arrangement of the early chambers is 
uncertain, and the possibly canaliculate spines 
and radial pillars resemble those of the Cal- 
carinidae. The numerous chamberlets and 
the absence of a canal system and aperture 
other than the wall perforations allow tentative 
placement of Wilfordia in the Acervulinidae.

Family HOMOTREMAT1DAE 
Cushman. 1927

Homolremulidae Loeblich and Tappun. 1964 (*1910), 
p. C702, nom. corr. pro family Homotremidae. 

HomotremiditeCushman. 1927(*742kp.97 (nom. imperf.l. 
Pulvtremidue Chapman. Parr, and Collins, 1934 1*5431. 

p. 556.573 (invalid: ICZN Art. 39: based on Polytrema 
Rissoof authors,non Rixso, IH26,nec Rafinesque. 1819). 

Homotreminae Chapman and Pan. 1936 |*542|, p. 144 
(subfamily).

Minincinidae Thalmann. 19381*31591. p. 208. 
Homotremutinac Pokomy. 1458 (*2447 k p.333 (subfamily). 
PolyiTcmatidae Loeblich and Tappan. I%4 (*1910), p. 

C702 (nom. correct.).
Test attached, early chambers irregularly 

trochospiral, later with numerous chambers 
in a massive or branching structure growing 
up from the attachment: apertures large, cov
ered by a perforated plate. Eocene to Holocene.

HOMOTREMA Hickson. 1911 f  
Plate 663, figs. 1-3

Type species: Miltepora m bm  Lamarck. 1816 
(*1780), p. 202: OD(M).
H o m o irem a  Hickson. 1911 (*1483), p. 445.

Test large, up to 8 mm in diameter, ai- 
tached, variable in form.globose, hemispher
ical, or encrusting with conical projections or 
erect branches, early chambers in spiral or 
clustered arrangement, later in numerous 
layers, walls may be partially resorbed as layers



are added, producing large and irregular pas
sages: wall calcareous, hyaline, optically 
radial, early chambers with organic wall, later 
wholly calcareous, intercameral walls imper
forate. septa elevated at the surface, upper 
chamber wall coarsely perforate, commonly 
red in color, probably as a result of partial 
decomposition of chlorophyll pigments of 
endosymbionts; aperture consisting of the large 
perforations. Miocene to Holocene: cosmo
politan in warm waters.

MINIACINA Galloway, 1933
Plate 663. figs. 4-6: plate 664, tigs. 1-5 

Type species: Milleporu miniacea Pallas, 1766 
(•2325), p. 251: OD.
Mituacma G allow ay. 10331*1205), p. 305.
P ustu luriaGray. I858|*1289|,p. 270.2711nonPustularia

Sw ainson, 1840): type species: Pusiularia roxea Gray.
JB5B = MilU'pom miniated Pallas. 1766; ODlMl.
Megalospheric generation with raspberry- 

like cluster of globular chambers, consisting 
of proloculus, gradually enlarging second glob
ular chamber, and third larger, ovoid cham
ber forming a free-living early stage, numerous 
stolons radiating from the third chamber con
nect to the surrounding tubular to reniform 
chambers, microspheric generation with five 
to nine chambers in an early trochospire of 
about one and a half whorls: following the 
juvenile three-chambered or trochospiral stage, 
the test attaches to a substrate, commonly to 
other shells, the attached base varying from 
narrow to spreading, and up to 5 mm in diam
eter. from this base arise vertical conical to 
irregularly branching structures up to 7 mm 
in height, the central core of the branches 
formed by irregular and bifurcating but non- 
septate imperforate and double-walled cylin
drical vertical tubes that expand at the open 
ends, the core surrounded by encrusting com
partments termed pillar-pore chambers with 
lubelike infoldings of the wall at the base, 
normal chambers occur between the pillar- 
pore chambers and may utilize their walls, 
successive chambers overlap both the earlier 
true chambers and pillar-pore chambers; wall 
of proloculus thick and proteinaceous, suc
ceeding chambers with thick organic layer 
that is progressively thinner in later chambers.

and an outer calcareous layer that may have 
numerous irregular channels against the or
ganic layer, finally with calcareous layers on 
both sides of the very thin organic layer, wall 
light pink to red in color, rarely white, hyaline, 
of optically radial calcite. small pores of .Vm 
to 4 pm in diameter, and larger interspersed 
pillar-pores up to 50 /jm in diameter that 
open into the pillar-pore chambers and result 
in a pock-marked surface, wall of pillar-pore 
tubes imperforate, lamellae may obscure the 
pores of earlier parts of the wall as new layers 
of chambers are added; chambers of early 
stage with one or more apertures at the periph
eral margin, adult with one to multiple rounded 
apertures with phialine bordering lip at the 
ends of the branches, chambers near the mul
tiple apertures may be subdivided into tubular 
chamberlets or apertural lubes by intenubular 
partitions, chambers and pillar-pore cham
bers interconnected only by the fine wall per
forations and not by foramina, large openings 
at the ends of the branches not involved in 
later chamber formation. L. Miocene I Aqui- 
tunian) to Holocene: cosmopolitan in warm 
waters.

SPORADOTREMA Hickson. 1911 
Plate 665. figs. 1-5

Type species: Polvirema cvliruiricum H. J. 
Carter. 1880 (*506), p. 441 ;'oD .
Sporwloiremd Hickson. IMII 1*1483), p. 447.

Test attached, up to 27 mm in height, early 
stage planispirally coiled, later chambers spi
ralling upward to form a large cylindrical up
right and terminally branching structure, large 
chambers on the branches communicating 
by open passages, central core formed by 
irregular vertical tubes that spiral up the trunk 
and branches, to open distally on the branches: 
wall calcareous, hyaline, with irregularly scat
tered coarse perforations that result from out
ward fusion of the finer pores at the inner 
wall surface, inner septal walls imperforate, 
surface lacking both the areolae of Homotrema 
and the pillar-pores of Miniacina: early upright 
spiralling chambers with terminal aperture 
that remains as a foramen connecting succes
sive chambers, an additional opening leads



into the axial network of stolons that in turn 
open to the exterior at the ends of the branches. 
Eocene to Holocene: cosmopolitan in warmer 
waters.

Superfamily ASTERIGERINACEA 
d’Orbigny. 1839

Asierigerinacea Lneblich and Tappan. 1961 1*1902). p. .V)2.
nom. iransl. ex family Aslerigerinidae. 

Asterigerinoklea Ayala-Castanarcs, l% 31*1011, p. 78. 
Aimmalinacea Loehlich and Tappan. 196-1 (*19111. p. 34 

(based on A nn ina lina : suppressed. IC7.N petition 
pending).

Anomalinidea Said ova, 1981 (*2696). p. 40.
Test tiuchospiral to nearly planispiral: cham

bers with internal partitions, secondary septa 
or intersepta that attach to the outer wall and 
form supplementary chambers around the 
umbilicus; no canal system or stolons: wall of 
hyaline perforate calcite, optically radial; pri
mary aperture interiomarginal, equatorial to 
extraumbilical-umbilical in position, may ex
tend up the apertural face or be areal, sec
ondary apertures sutural in position or related 
to the supplementary internal partitions. U. 
Cretaceous (U. Santonian) to Holocene.

Family EPISTOMARIIDAE Hofker. 1954
Epistomariiilae Hofker. 1954 1*1505), p. Ihb.

Test trochospiral. chambers with internal 
plate that may attach to the wall to form 
supplementary chambers on the umbilical 
side: primary aperture interiomarginal. sup
plementary sutural and areal apertures also 
may be present. U. Cretaceous (U. Santonian) 
to Holocene.

Subfamily EPISTOMARIINAE Hofker. 1954
Epistomariinae Saidovu. 198) (*26961. p .46. nom. Iransl. 

ex family Epistomuriidae.
Test with numerous supplementary open

ings on both sides. M. Eocene to Holocene.

ASANONELLA Huang, 1965
Plate 666. figs. 1-7

Type species: Asanonella shojii Huang. 1965 = 
Truncatulina tubulifem Heron-Alien and Earl- 
and, 19151*1472), p. 710: OD.
A sanonella  Huang, 1965 1*15711, p. 167.

Test lenticular to inequally biconvex, tro
chospiral. all of the two and a half whorls 
visible, rapidly enlarging chambers appearing 
semilunale on the spiral side, tubular projec
tions are developed around the major fields 
of coarse perforations in earlier chambers, 
sutures strongly oblique and slightly depressed, 
chambers subtriangularon the umbilical side, 
sutures radial and slightly depressed, umbili
cus closed, periphery subacute: wall calcar
eous. optically radial, coarsely perforate in a 
band near the periphery on both spiral and 
umbilical sides of the final chamber, with 
later growth a crenulate ridge is added around 
the band of coarse perforations on the spiral 
side of earlier chambers, becoming progres
sively more elevated with lamellar additions 
and forming short wide cylinders within which 
the pores gradually are filled, the cylindrical 
structures of earlier whorls resembling a large 
elevated pore at the midpoint of each chamber, 
coarse perforations present only on the final 
chamber on the umbilical side, where they 
continue to the previous intercameral suture, 
those of earlier chambers secondarily filled: 
aperture an elongate interiomarginal and 
extraumbilical slit, partially filled with a tooth
like protrusion of transparent shell material 
arising from the previous spiral wall. Plio
cene to Holocene; Taiwan; S. China Sea: 
tropica] Pacific; Indian Ocean; Timor Sea: 
Sahul Shelf off Northwest Australia: Carib
bean: off Venezuela.

Remarks: Although Asanonella shojii orig
inally was regarded as distinct from Truncatu
lina tubulifem, the two appear to be conspecific. 
The progressive development of the tubular 
outgrowth over the coarsely perforate area 
on each chamber has not been described 
previously. The row of coarse pores along the 
intercameral suture on the umbilical side may 
have been misinterpreted as supplementary 
sutural openings in Asanonella.

EPISTOMARIA Galloway, 1933
Plate 667. figs. 1-6

Type species: Discorbina rimosa Parker and 
Jones, in Carpenter et al., 18621*494), p. 205: 
OD.



E pu tom aria  Galloway. 1433 (*12tt5|, p. 2H6 Inom. subsl.
pro E pisiom ella  Cushman, 19281.

Epislonw lla  Cushman, 19281 *748), p. h I non Episiom ella  
Z illc l. 18781: type species: obj.: OD.
Test in a low trochospiral coil, moderately 

biconvex, about two whorls of relatively broad 
and low chambers visible on the spiral side, 
increasing in relative height as added, sutures 
gently curved, depressed, only the subtriangular 
chambers of the final whorl visible on the 
umbilical side, interior of chambers with curved 
partitions that form secondary sutures at the 
contact with the outer wall on the umbilicul 
side, one scries of such sutures paralleling the 
periphery a short distance nearer the umbilicus, 
and another series crossing the apertural face 
a short distance above the base, intercameral 
sutures nearly straight, radial, and depressed, 
periphery rounded, peripheral outline entire: 
wall calcareous, perforate, surface smooth; 
primary aperture a low interiomarginal slit 
extending from the periphery nearly to the 
umbilicus, supplementary sutural openings 
on both spiral and umbilical sides and addi
tional supplementary openings at the contact 
of the internal partitions with the outer wall, 
both in the apertural face and paralleling 
the peripheral margin. M. Eocene (Lutetian): 
France: USSR: Ukraine.

Remarks: A lectotype (BMNH no. P41670) 
was designated for Discorbina rimosa Par
ker and Jones, from the Eocene of Haute- 
ville. France (Loeblich and Tappan, 1964, 
*1910, C594).

HILDEMANNIA McCulloch. 1977
Pluto 667. figs. 7-4

Type species: Hildematmia bubnanensis Mc
Culloch. 1977: OD.
H iU lenwnm a McCulloch, 1477 (*1461), p. 306.

Test tiny, about 0.2 mm in diameter, low 
trochospiral coil, planoconvex and bi-involute, 
convex spiral side with lunate chambers and 
depressed sutures that curve back at ihe 
periphery, concave umbilical side with very 
strongly curved sutures, seven chambers in 
the final whorl, periphery rounded, periph
eral outline tabulate: wall calcareous, finely 
perforate, surface smooth on the spiral side 
except for a slightly elevated row of large 
perforations, umbilical side more coarsely per

forate and surface distinctly granular; aperture 
interiomarginal, nearly equatorial but slightly 
on the umbilical side, spiral side with a prom
inent band of coarse pores on each chamber 
adjacent to the suture. Holocene, at 20 m to 
40 m: Philippines.

Remarks: The elevated band of openings 
on Ihe spiral side resembles that of Asanonetla. 
but the primary aperture of the latter genus 
extends up the face and possesses a tooth at 
the base. Hildemannia also differs in being 
bi-involute.

MONSPELIENSINA Gla<;on and Lys. 1968 
Plate 668. figs. I -10

Tvpe species: Monspeliensina vulpesi Glayon 
and Lys, 1968: OD.
M onspeliensina  Glacon unit Lys, 1468 (*12431, p. 2302. 
TuxyeUa Anglada anil Magne. 1464 (*42l, p. 367; type

species: Taxyctta fon tcandensis  Anglada and Magntr.
1469 - M onspeliensina  vu lpesi G laeonand Lys, 1968;
OD
Test a low trochospiral, about three whorls 

visible on the flattened and evolute spiral 
side, chambers enlarging gradually, early ones 
may be partially obscured by a central boss, 
only the six to nine chambers of the final 
whorl visible on the slightly inflated and in
volute umbilical side, sutures gently curved, 
slightly depressed, chamber lumen incom
pletely divided by a bifurcating internal parti
tion that connects the sutural apertures and 
the areal intercameral foramen, the partition 
forming an umbilical chamberlel that opens 
both to the exterior and into the preceding 
chamber, the main part of the chamber com
municating with the preceding chamber by 
the areal foramen, periphery rounded: wall 
calcareous, of calcite, by X-ray determination, 
optically radial, finely and densely perforate, 
surface smooth: primary aperture an interio- 
marginal slit, extending from the umbilicus to 
the periphery, sutural supplementary apertures 
present on both sides, straight and narrow 
slits on the spiral side progressively filled with 
shell material with growth, openings on the 
umbilical side follow the slightly arched su
tures. and an ovate areal intercameral fora
men occurs in the septal face of earlier cham
bers a short distance above the base and in



nearly equatorial position. L. Miocene (Aqui- 
laniun): S. France.

PSEUDOEPONIDES Uchio. 1930
Plate 667. figs. 10-12

Type species: Pseudoeponides japonicus Uchi-
o. in Kawai et al.. 1930 las japonicaV, OD.
Pseudoeponides Ucfiin, in Kawai et al., 1450 1*16631, 

p. 11)01 Japanese i: Uchio. 1951 1*3235), p. 38iLnglish>. 
Epislomaria (Epislomariella) Kuwano, 1450 (*1760), 

p. 315: type species: Epislomaria iEpistomurielluJ nuu- 
rensis Kuwano. 1450 Pseudoeponides japonicus 
Uchio. 1450: OD.
Test lenticular, biconvex, tmchospiral. about 

three and a half whorls visible on the spiral 
side, gradually enlarging chambers broad, low, 
and crescentic and sutures slightly curved, 
strongly oblique and weakly depressed, on 
the umbilical side only the five chambers of 
the final whorl visible and sutures nearly radial, 
periphery rounded; wall calcareous, very finely 
perforate, surface smooth: interiomaiginal pri
mary aperture midway betweem umbilicus 
and periphery on the umbilical side, shod 
slitlike supplementary openings on the spiral 
side at the midpoint of the chambers are near 
and parallel to the spiral suture at the junc
tion with the intercameral suture, additional 
hooklike supplementary slits at the posterior 
margin of each chamber on the umbilical 
side, perpendicular to the suture and then 
curving forward, reflecting the position of 
the internal tiuuhplate that extends vertically 
through the chamber and attaches at the sup
plementary opening on the spiral side. Pliocene 
to Holocene; Japan; Caribbean; Netherlands.

Subfamily EPON1DELLINAE Seiglie 
and Bermudez, 1963

Kponiildlinw Seiglie ami Bermudez. 14651*2852), p. Ih3.
Aperture a high oblique opening in the 

final chamber face that is partially closed 
when a new chamber is added, leaving only 
an areal intercameral foramen. U. Eocene to 
Holocene.

ELPHIDIOIDES Cushman, 1943
Plate 668, figs. 11-14

Type species: Elphidioides americanus Cush
man. 1945; OD.
Elphidioides Cushman. 1445 (*795), p. 7.

Test trochospiral. biconvex, spiral side 
evolute. umbilical side involute, umbilicus 
covered by extension from final chamber, nu
merous low chambers increasing gradually in 
breadth, sutures radial, gently curved to nearly 
straight, slightly depressed, periphery broadly 
rounded; wall calcareous, coarsely perforate; 
primary aperture interiomaiginal on the umbil
ical side, a slit midway between the periphery 
and the umbilicus, a supplementary curved, 
slitlike oblique areal opening situated in the 
apertural face, and sutural openings present 
between the retral processes on both spiral 
and umbilical sides. U. Eocene (Priabonian): 
USA: Georgia.

EPONIDELLA Cushman and Hedberg, 1935
Plate 669. figs. 1-16

Type species: Eponidella iibertadensis Cush
man and Hedberg. 1935; OD.
Eponidella Cushman and Hedberg. 1435 (*824), p. 13. 
Paranonion Logue and Haas. 1443 (*1931|, p. 177; type 

species: Paranonion venezuelanum Logue and Haas. 
1443: OD.

Pseudogyroidina S. Y. Zheng, in S. Y. Zheng et al.. 1978 
1*3453), p. 52. 76; type species: Pseudogvroidina si
nensis S. Y. Zheng, in S. Y. Zheng et al.. 1978: OD.
Test trochospiral. biconvex, spiral side evo

lute but early part may be obscured by umbo- 
nal shell thickening, chambers broader than 
high and sutures curved and limbate, sutures 
on umbilical side more radial and depressed, 
prominent chamberlets in the central part of 
the test result from an internal partition that 
extends from the aperture across the umbili
cal side of the chambers to attach to the 
previous septum but does not reach the spiral 
side of the test, periphery broadly rounded; 
wall calcareous, with proteinaceous inner layer, 
coarsely perforate, wall of umbilical cham
berlets thin; aperture interiomaiginal. a loop 
extending up the apertural face on the periph
ery, the lower part closed secondarily so that 
the intercameral foramen is wholly areal. Mio
cene to Holocene; Venezuela; USA: Louisi
ana; Dominican Republic: China: Shandong 
Province.

Subfamily NUTTALLlDINAESaidova, 1981 
Nuttalidinae Saidova. 1981 (*2696), p. 46.

Test trochospiral; chambers with internal



plate extending partially through chamber 
lumen but not attaching to opposite wall to 
form chamberlet. U. Cretaceous (LI. Santonian) 
toU. Eocene (Priabonian); Holocene.

NUTTALLIDES Finlay, 1939
Plate 669. figs. 17-27

Type species: Eponides truempyi Nuttall, 1930 
1*2276), p. 287; OD.
Nuttallides Finlay. 1439 1*1126), p. 520.
Osangularwilu Saidova. Belyaeva, and Burmistrova, 1474 

1*2697), p. 124. texrfig. I iname not available. ICZN 
Art. 13 (alii), no description).

Osangulariella Saidova. 1475 (*2695); type species: Ep- 
anides bradyi Eariand. 1934 1*1041 ), p. 187: OD.
Test lenticular, biconvex, trochospiral, about 

three whorls visible on the spiral side, cham- 
bers broad and low, crescentic, sutures strongly 
oblique, limbate, and curving into the periph
eral keel, only the seven to eight subtriangular 
chambers of the final whorl visible on the 
umbilical side, sutures gently curved, slightly 
depressed, and nearly radial around the d ear 
imperforate umbilical boss, interior of cham
bers subdivided by a plate that extends diag
onally from the septal foramen toward the 
peripheral apertural notch but does not con
nect to the opposite wall to form a chamberlet. 
periphery with imperforate carina, periph
eral outline slightly lobulate: wall calcareous, 
optically radial, perforate, septa and keel imper
forate: aperture interiomarginal. extending 
from the umbilical boss nearly to the periph
eral keel, with a small notch parallel to the 
plane of coiling. U. Paleocene (Landenian) to 
U. Eocene (Priabonian); Mexico: New Zea
land: S. Pacific: Tonga; Holocene, bathyal: 
Atlantic and Pacific.

Remarks: The specimen figured as Trun- 
catulina pygmaea Hanlken by Brady (1884, 
*344, pi. 95, fig. 9a-c) is here designated as 
lectotype of Eponides bradyi Earland, the 
type species of Osangulariella. now placed in 
Nuttallides.

NUTTALLINELLA Belford. 1939
Plate 670. figs. 1-5

Type species: Nuttallina coronula Belford. 
19581*175), p. 97: OD.
Nuttallinella Belford. 1959 (*176), p. 20 Inom. subst. pro 

Nuttallina Belford. 1958).

Nuttallina Belford. 1958 1*1751. p. 96 Inun Nuttallina 
Dali, 18711: type species: obj.; OD.
Test planoconvex, slightly flattened, tro

chospiral. about two to three whorls visible 
on the flattened spiral side, chambers narrow 
and sutures straight, strongly oblique and flush, 
umbilical side convex, about seven chambers 
in the final whorl, slightly produced near the 
small open umbilicus, sutures nearly radial, 
straight to sinuate, periphery carinate, with 
broad poreless keel; wall calcareous, hyaline, 
optically radial, perforate,.septa imperforate, 
aperture interiomarginal, an elongate slit on 
the umbilical side, with a narrow lip. inter
nally a plate extends from near the periphery 
diagonally across the chamber to the previ
ous septal foramen, as in Nuttallides, but has 
a strongly folded upper margin. U. Creta
ceous (U. Santonian to U. Campanian); Western 
Australia; New Zealand.

Subfamily PALMERINELLINAE Loeblich 
and Tappan, 1984

Palmerinellinae Loeblich and Tappan. 19841*1918), p. 51.
Test in a low trochospiral coil, bievolute: 

apertural opening divided by a vertical parti
tion, with secondarily formed internal plate 
paralleling the septum and partially closing 
the vertical apertural slits. U. Miocene to 
Holocene.

PALMERINELLA Bermudez, 1934
Plate 670. figs. 6-11

Type species: Palmerinellapalmerae Bermu
dez. 1934; OD.
Palmerinella Bermudez. 1934 (*1921, p. 83.

Test flattened, bievolute. low trochospiral 
coil of two to three whorls that become nearly 
planispiral, ten to twenty broad low cham
bers in the final whorl, sutures thickened, 
clear, and imperforate, radial to slightly curved 
back at the periphery, umbonal area covered 
with clear shell material, periphery rounded: 
wall calcareous, vitreous, coarsely perforate 
except for the nonperforate sutures: aperture 
a high arch in the terminal face, divided into 
two vertical slits by a median plate that joins 
al the top and base to the narrow bordering 
lip of the spiral side but leaves the opening on 
the umbilical side free against the previous



whorl, the two vertical slits filled in earlier 
chambers by an internal plate parallel to the 
septum and perforated by a vertical series of 
slits. U. Miocene to Holocene: Cuba: Domin
ican Republic: Trinidad: USA: Texas.

Remarks: The genus was stated by Saunders 
(1957, *2736, p. 370) to have supplementary 
chambers at the inner chamber margin on 
the umbilical side. Examination of topotypes 
in glycerine with transmitted and reflected 
light shows that the apparent “chamberlets" 
are only the normal chambers of the previous 
whorl visible around the umbilicus of the 
bievolute test.

Family ALFRED1NIDAE S. N. Singh 
and Kalia, 1972

Alfredinidae Loeblich and Tappan. 1984 (*19181, p. 51.
nom. transl. ex subfamily Alfrcdininae.

Alfrcdininae S. N. Singh and Kalia. 19721*2982), p. 157 
i subfamily).

Anomalinidae Cushman. 1927 1*742), p. 92 (based on 
Anomalina, suppressed. ICZN petition pending, as 
type specimen indicates it to be identical to Epi- 
Uomaroides).

Anomalinmae Cushman. 1927 (*742), p. 92 (based on 
Anomalina; suppressed. ICZN petition pending, as 
type specimen indicates it to be identical to Epi- 
stomaroides\.

Anomalininea Saidova. 1981 (*26961, p. 40 isupersub- 
family).
Supplementary chambers in umbilical re

gion on umbilical side; areal and interiomar- 
ginal openings present. M. Eocene. Holocene.

ALFREDINA S. N. Singh and Kalia, 1972
Plate 671, figs. 1-5

Type species: Alfredina tappanae S. N. Singh 
and Kalia, 1972; OD.
Alfredina S. N. Singh and Kalia, 1972 (*2982), p. 157. 
Alfredina S. N. Singh, 1971 (*2977), p. 117.1 (name not 

available, ICZN Art. 13 laid), no description!.
Test ovate in outline, flattened, coiled in a 

low trochospiral, convex spiral side with few 
rapidly expanding chambers in slightly more 
than a single whorl and separated by deeply 
depressed and fissurelike sinuate sutures that 
are bridged by shell material between the 
sutural openings, secondary shell material in 
the umbonal region may obscure the early 
chambers, umbilical side concave, appearing 
centrally stellate because of the chamberlets

surrounding the umbilical plug that alternate 
in position with the main chambers, the outer 
tip of the stellate chamberlets extending along 
the radial intercameral sutures about half the 
distance to the angular periphery, peripheral 
outline lobulate; wall calcareous, optically 
radial, coarsely perforate; primary' aperture a 
row of interiomarginal openings on the final 
stellate chamber, primary chamber commu
nicates only with adjacent stellate chambers, 
secondary multiple sutural openings on the 
spiral side and along the sutures of both pri
mary chambers and stellate chamberlets on the 
umbilical side. M. Eocene (Lutetian); India.

EPISTOIMAROIDES Uchio. 1952
Plate 671. figs. 6-13

Type species: Discorbina polvstomelloides 
Parker and Jones, 1865 (*2351), p. 421; OD.
Epistomaroides Llchio. 1952 |*3236), p. 158.
Anomalina d’Orbigny. 18261*2303), p. 282 (suppressed. 

ICZN petition pending: type species: Anomalinapunr- 
tulara d'Orbigny. 1826 Isynonym: Epistomaria punctata 
Said, 1949, *2689, p. 37i; SD Cushman. 1915 (*707), 
p. 44.
Test low trochospiral and biconvex, all cham

bers of the two whorls visible from the spiral 
side, only the nine or ten of the final whorl 
visible on the umbilicate opposite side where 
supplementary chamberlets formed by a trans
verse internal partition result in a stellate 
appearance, sutures deeply incised, bridged 
by shell material between the multiple sutural 
openings, periphery rounded, peripheral out
line lobulate; wall calcareous, thin, coarsely 
perforate; primary aperture a low interiomar
ginal arch extending from the peripheral mar
gin to the umbilicus, small secondary areal 
opening at the suture between primary and 
supplementary chambers in the apertural face, 
and multiple sutural openings present on both 
sides of the test. Holocene: Pacific Ocean; 
Indian Ocean: Mediterranean Sea: Red Sea.

Remarks: As shown by Hansen and Rdgl 
(1980, *1396, p. 153). the type species of 
Anomalina, A. punctulata. is identical with Epi
stomaria punctata Said and congeneric with 
species now known as Epistomaroides. As a 
very broad concept for Anomalina previously 
had resulted from the somewhat generalized



original figures, and as the type specimen was 
lost, a petition was submitted to the ICZN for 
suppression of Anomalina and retention of 
Epistomaroides as a valid genus.

MULLINIA McCulloch. 1977
Plait 671. figs. 14-16

Type species: Mullinia mm  McCulloch. 1977:
o d .
Mullinia McCulloch. 1977 (* 1 9 6 1p. 308.

Test auriculate in outline, planoconvex, 
low trochospiral coil with about one and a 
half rapidly enlarging whorls, bievolute so 
that all chambers are visible on both sides, 
spiral side weakly convex, sutures curved and 
strongly oblique, umbilical side flat with cham
bers wedgelike and sutures radial, periphery 
angular, carinate: wall calcareous, hyaline, 
appearing to be thickened just beneath the 
septal face, but this is interpreted as the inter
nal attachment to the wall on the spiral side 
of a toothplate that extends across the termi
nal face and along the peripheral wall about 
halfway to the previous septum and extends 
from the lower margin of the septal face to 
attach like a septal flap to the previous sep
tum; aperture interiomarginal on the umbili
cal side, extending from the periphery to the 
umbilicus and appearing to continue around 
the spiral suture. Holocene, between 1.720 m 
and 2.300 m: Pacific, off Bikini Island.

Remarks: Based on a single specimen, the 
type species is incompletely known. The orig
inal figure of the spiral side is fairly accurate, 
but the umbilical side of the specimen does 
not show the crenulate peripheral margin 
suggested by the figure nor are the sutures 
accurately indicated. Sections of additional 
specimens are required for an adequate descrip
tion of the internal characters, particularly 
the nature of the toothplate.

Family ASTERIGERINATIDAE Reiss. 1963 
Asterigerinatidae S. N. Singh and Kalia. 1972 1*29821, 

p. 159. nom. transl. ex subfamily Asterigcrinatinae. 
Asterigerinatinae Reiss. 19631*25611, p. 58 (subfamily I. 
Heminwayininae Reiss. 19631*2561), p. 66 (subfamily). 
Eoeponidellidac Seiglic and Bermudez, in Seiglie, 1965 

1*28461, p. 2 (name not available, ICZN Art. 13 (a)(i). 
no description).
Test trochospiral. umbilical side with sec

ondarily produced chamberlets. U. Cretaceous 
(Campanian) to Holocene.

ALTASTERELLA Seiglie. 1963
Plate 674. figs. 1-6

Type species: Eoeponideila (Allaslerella) riv- 
eroae Seiglie, 1965; OD.
Eoeponideila I Allaslerella) Seiglie. 1965 | *28461, p. 3. 
Aswrigcrinita Seiglie and Bermudez. 19651*2852), p. 159 

(name not available. ICZN An. 13 (altil. no description). 
Asierigenmta Seiglie and Bermudez. 19661*2854), p. 433; 

type species: CHoborotalia kochi Pijpers. 19331*24061, 
p. 7 | ; OD.
Test small, trochospiral. planoconvex, with 

flattened spiral side of two to two and a half 
whorls, chambers progressively broader as 
added, and later chambers crescentic, sutures 
depressed, curved, and oblique, umbilical side 
moderately to strongly convex, with centrally 
depressed umbilicus, sutures radial but largely 
obscured by the addition of rhomboidal and 
inflated coverplates over the aperture and 
sutures, forming a central stellate area on the 
umbilical side, periphery acutely angled to 
subcarinate; wall calcareous, perforate, no 
surface ornamentation; aperture a high inte- 
riomarginal arch, umbilical in position, the 
secondarily formed coverplate leaving open 
only a low slit. M. to U. Eocene; Mexico; 
Cuba: USA: California; Pakistan.

Remarks: Both the type species of Eoepon
ideila (Allaslerella) and Asterigerinita are 
planoconvex, with strongly convex umbilical 
side and centrally depressed umbilicus, and 
have secondarily added large rhomboidal 
coverplates over the aperture and intercameral 
suture. They are here considered congeneric, 
and the prior Allaslerella is elevated to ge
neric rank.

ASTERIGERINATA Bermudez. 1949
Plate 672, figy 1-3

Type species: Asterigerinata dominicana Ber
mudez, 1949; OD.
Asterigerinata Bermudez. 1949 1*2011. p. 266.

Test planoconvex, low trochospiral, three 
to four whorls visible on the convex spiral 
side, chambers increasing rapidly in breadth 
and becoming broad, low. semilunate, and 
strongly overlapping, the final chamber occu
pying almost one-half the periphery, sutures



curved, strongly oblique, thickened, poreless 
and flush, on the umbilical side only the five 
chambers of the final whorl are visible, the 
umbilical end of each chamber secondarily 
covered by a convex ovoid coverplate. those 
of the final whorl producing a rosette around 
the central umbilical plug, sutures curved to 
sinuate, slightly depressed, periphery acutely 
angled and carinate: wall calcareous, coarsely 
perforate on the spiral side, coverplates most 
coarsely perforate on the umbilical side and 
may be finely pustulose; aperture a low inte- 
riomarginal arch, bordered by short radiating 
grooves and pustules. Oligocene to Holocene: 
cosmopolitan.

ASTERIGERINELLA Bandy. 1949
Plate 67.1, tigs. 1-6

Type species: Asterigerinella gallowayi Bandy. 
1949; OD.
Asterigerinella Bandy. 19491*115), p. 118.

Test flattened lenticular, very low Irocho- 
spiral, bievolute, chambers enlarging gradually, 
about eight in the final whorl, sutures curved 
and slightly depressed on the spiral side, nearly 
radial and depressed on the umbilical side, 
inner margin of each chamber and intercameral 
suture secondarily covered by a rhomboidal 
plate as the next chamber is added, the rhom
boidal plates of the final whorl forming a 
stellate pattern around the umbilicus, periph
ery broadly carinate; wall calcareous, finely 
perforate, surface papillate on spiral side; pri
mary aperture interiomaiginal, an arch at the 
base of the oblique final chamber face, facing 
the umbil ical side and extending nearly to the 
peripheral keel, after addition of the cover- 
plate and new chamber the intercameral fora
men remains as a slightly irregular elongate 
vertical slit about midway in the septal face. 
U. Eocene (Priabonian) to Oligocene: USA: 
Alabama.

ASTERIGERINOIDES Bermudez. 1952
Plate 674. figs. 7-11

Tvpe species: Discorbina guerichi Franke ,1912 
(*1169), p. 29: OD.
Asterigerinoides Bermudez. 19521*205), p. 61.

Test biconvex, trochospiral, about three 
whorls visible on the spiral side, chambers

broad and low. sutures oblique, thickened 
and flush, only the seven to eight chambers of 
the final whorl visible on the centrally umbo- 
nate umbilical side, sutures gently curved and 
radial, apertural coverplate secondarily formed 
over the aperture and innermost half of the 
chambers, the suture between the resulting 
chamberlet and primary chamber paralleling 
the test periphery, in rare specimens the cover
plate may be present on the final chamber 
and cover only the proximal part of the aper
ture, periphery carinate; wall calcareous, 
of calcite by X-ray powder diffraction film, 
coarsely perforate except for the imperforate 
sutures and keel; aperture a low interiomaiginal 
arch at the base of the apertural face on the 
umbilical side, with a narrow bordering lip. 
surface of test prominently beaded just above 
and below the aperture. M. Oligocene to M. 
Miocene: Germany: France: Belgium: Nether
lands; Denmark.

BIASTERIGER1NA Seiglie 
and Bermudez, 1965 

Plate 672. figs. 10-13
Type species: Asterigerina planorbis d'Orbigny, 
18461*2309), p. 205; OD.
Biasterigerina Seiglie and Bermudez. 19651*2852), p. 159. 
Biasterigerina Seiglie and Bermudez, in Seiglie, 1965 

|*2B46), p. 5 (name not available. ICZN Art. 13 lallil, 
no description.
Test of medium size, planoconvex, with 

conical spiral side showing all whorls, cham
bers broad, low, and crescentic and sutures 
flush and strongly oblique; on the flat umbili
cal side only the final whorl is visible, cham
bers lunate, the final one occupying up to 
one-third the surface, umbilical chamberlets 
narrow, elongate, and inflated. forming a stel
late pattern but with irregular margins, the 
chamberlet covering the preceding aperture 
and extending along the suture nearly to the 
periphery, umbilicus depressed, sutures cur
ved, oblique, and weakly depressed, periphery 
acutely angled and carinate; wall calcareous, 
finely perforate, keel and sutures on spiral 
side imperforate, surface with granules and 
pustules just below the aperture on the previ
ous whorl; primary aperture a broad low inte- 
riomarginal arch, extending from the umbili



cus nearly to the periphery, only a small part 
remaining open as the next supplementary 
chamber is added. Paleocene to Holocene: 
cosmopolitan.

Remarks: A lectotype was designated for 
Asterigerina planorbis by Papp and Schmid 
(1985, *2338, p. 75) from Nussdorf. Austria 
(Micropaleontological Collection, Geologis- 
che Bundesanstalt GBA 1981/03/336). Bias- 
terigerina differs from Asierigerinata in the 
high conical spiral side, umbilical side with de
pressed umbilicus rather than an umbilical 
plug, very narrow and elongate rather than 
petaloid supplementary chambers, and in these 
being sutural in position rather than covering 
the base of the primary chamber. It differs 
from Altasterella in the spiral rather than 
umbilical side being convex, and in the more 
tapering chamberlets.

BOLTOVSKOYELLA Malumian 
and Masiuk, 1972

Plate 675, figs. 1-4
Type species: Boltovskoyella argentinensis 
Malumian and Masiuk, 1972; OD.
Boltovskoyella Malumian and Masiuk. 19721*2001), p. I.

Test conical, spiral side strongly convex 
and umbilical side flat to concave, early whorl 
with up to six chambers, rapidly reduced to 
three per whorl, sutures curved and oblique, 
flush on the spiral surface, depressed around 
the umbilicus on the umbilical side, an ovoid 
to reniform supplementary chamber second
arily produced on each chamber around the 
umbilicus, periphery angular; wall calcareous, 
of calcite. by X-ray determination, optically 
radial, lamellar, hyaline, light brown in color, 
finely perforate on spiral surface but sutures, 
periphery, and umbilical surface imperforate, 
surface smooth but with small nodes on the 
umbilical surface; aperture a high interio- 
marginal arch, bordered by a lip. U. Eocene 
to L. Oligocene; Argentina.

Remarks: Assignment of this genus to the 
Asterigerinatidae follows the original descrip
tion as being like the Asterigerinidae but 
having secondarily formed chamberlets. How
ever, Boltovskoyella is unique in the very high 
spire forming a parallel-sided cone and in the

broad umbilicus, and the systematic position 
needs additional study.

DUBL1NIA McCulloch. 1977
Plate 672. figs. 4-9

Tvpe species: Dublinia expetenda McCulloch, 
1977; OD.
Dublinia McCulloch. 1977 (*19611, p, 282. 
Carlfmnktinia McCulloch. 1977|*|96t), p. 294: type spe

cies: Cartfrunktinia surneptiva McCulloch. 1977: OD.
Test rounded to auriculate in outline, spi

ral side flat to weakly convex, may be slightly 
concave on the umbilical side, chambers in a 
flat trochospiral coil, increasing rapidly in 
breadth but slowly in height on the spiral side 
and appearing crescentic, sutures strongly 
curved, slightly depressed, chambers on umbil
ical side with reentrants on each side of an 
umbilical lobe, the anterior one later covered 
with a rounded coverplate as in Asierigerinata. 
coverplates of the final whorl remaining visi
ble around the depressed umbilicus, periph
ery with clear imperforate keel; wall calcareous, 
thin, translucent, surface on spiral side undu
lating, with numerous irregular granules giv
ing a rough appearance, umbilical side smooth: 
aperture a low interiomarginal arch beneath 
the anterior reentrant of the final chamber. 
Holocene; 1,720 m to 2,300 m. off Bikini 
Atoll, W. Pacific.

Remarks: The above synonymy and descrip
tion are based on a restudy of the type speci
mens, although differing somewhat from the 
original description. The type specimens of 
the type species of both Dublinia and Cari- 
franklinia were from the same sample.

EOEPONIDELLA Wickenden, 1949
Plate 675. figs. 5-21

Type species: Eoeponidella linki Wickenden, 
1949: OD(M).
Eoeponidella Wickenden, 1949 (*3372), p. 81. 
Heminwayina Bermudez. 1951 1*2041, p. 325: type spe

cies: Discorbis multisectus Galloway and Heminway. 
1941 (*1207), p. 384: OD.

Asienellina Anderson. 1963 (*37|, p, 313; type species: 
Pninaella'I pulchella E L. Parker, 19521*2339), p. 420; 
OD.

Eoeponidella <Vmboasterella) Seiglic. 1965 (*2846), p. 6: 
type species: Eoeponidella I UmhoasteneUal meyerhoffi 
Seiglie. 1965: OD.



Test small, planoconvex to biconvex, two 
to three whorls, chambers crescentic and su
tures depressed, curved, and oblique on the 
convex spiral side, five to eight chambers in 
the final whorl, sutures radial on the centrally 
depressed and flatter involute umbilical side 
where a secondarily added umbilical plate 
over the aperture forms a stellate series around 
the umbilicus, occasional specimens may have 
a small umbilical plug, periphery rounded to 
subangular; wall calcareous, finely to rela
tively coarsely perforate; primary aperture a 
broad interiomarginal arch in the umbilical 
face of the final chamber, the aperture obscured 
as the supplementary coverplate is added, 
leaving only a small opening near the proxi
mal chamber margin. U. Cretaceous (Campan
ian) to Holocene; cosmopolitan.

Remarks: Heminwayina was placed in syn
onymy by Loeblich and Tappan (1964, *1910,
p. C577). Asterellina was considered a syno
nym by Seiglie 11964, *2846). Seiglie and Ber
mudez (1965, *2852), and Haman. 1973. *1369): 
Eoeponidella (Umboasierella) was regarded 
as differing in having an umbilical plug, rather 
than a simple umbilicus, but this feature appears 
variable even within a species, as noted by 
Anderson for Asterellina. The holotype of 
Pninaella pulchella also has a plug, although 
the paratype does not appear to have this, 
hence if this character were used for generic 
separation, Asterellina would have priority 
over Umboasierella.

HUBBARDINA McCulloch, 1977
Plate 676. figs, 1-3

Tvpespecies: Hubbardinapacifica McCulloch. 
1977: OD.
Hubbardina McCulloch. 1977 1*1961), p. 375.

Test lenticular, trochospiral, biconvex, spi
ral side evolute, showing three to four whorls 
of nearly constant height but with chambers 
increasing in breadth as added, sutures de
pressed, oblique, the five to seven wedgelike 
chambers of the final whorl visible around 
the closed umbilicus on the umbilical side, 
and sutures straight and radial, an ovate umbil
ical plate aligned with the suture covers each 
previous aperture, the coverplates alternating

in position with the primary chambers, periph
ery subacute; wall calcareous, thin, hyaline, 
finely perforate, umbilical plates somewhat 
more coarsely perforate, surface granulose: 
aperture an interiomarginal. extraumbilical 
arch that is later covered by the ovate umbili
cal coverplate as the next chamber is added. 
Holocene, at about 32 m: Philippines.

Remarks: The equatorial aperture shown 
in the original figure of the type species is not 
apparent^on the holotype specimen, the aper
ture lying about midway between the umbili
cus and periphery.

MULLINOIDES McCulloch. 1977
Plate 676. figs. 4-6

Tvpe species: Mullinoides differens McCulloch, 
1977; OD.
Mullinoides McCulloch. 1977 (*19611, p. 309.

Test small, trochospiral, planoconvex, spi
ral side convex, with about two rapidly enlarg
ing whorls of semilunate chambers and flush 
curved sutures extending back along the pe
riphery. umbilical side flat to concave, with 
six wedgelike chambers of the final whorl 
separated by radial, depressed sutures around 
the closed umbilicus, an ovale umbilical plate 
covers each earlier aperture and the umbili
cal end of the respective chamber, periphery 
angular, carinate; wall calcareous, hyaline, 
surface smooth; aperture a high interiomarginal 
and extraumbilical arch, later covered by the 
umbilical plate as a new chamber is formed. 
Holocene; USA: off San Clemente Island, 
California, at 75 m.

Remarks: Resembles Eoeponidella but dif
fers in the lunate chambers, sharply angled 
and carinate periphery and concave umbili
cal side.

NARAYANIA S. N. Singh and Kalia, 1982
Plate 676, figs. 7-q

Type species: Narayania lakshanika S. N. Singh 
and Kalia, 1982; OD.
Narayania S. N. Singh and Kalia, 1982 (*2985), p. 31. 
Narayania S. N. Singh. 1971 (*2977), p. 1173 Iname not 

available, ICZN Art. 13 (a)li). no description).
Test biconvex, trochospiral with about two 

whorls, chambers enlarging rapidly as added.



five or six in the final whorl, sutures distinct, 
radial, and deeply incised, secondarily added 
sutural-umbilical plates cover the incised su
tures and central region on the umbilical side, 
forming a stellate system of chamberlets, pe
riphery carinate, peripheral outline tabulate; 
wall calcareous, coarsely perforate, optically 
radial, stated to be of aragonite as determined 
by Meigen’s reaction but more probably of 
calcite, surface smooth; aperture an asym
metrical interiomarginal arch, extending from 
the periphery onto the umbilical side and 
bordered by a distinct lip. M. Eocene (Lute
tian); India: Rajasthan.

Remarks: Narayania was originally placed 
in the family Ceratobuliminidae. as it was 
said to have an aragonilic wall determined by 
Meigen's reaction. The latter is not as reliable 
as X-ray determination, and the coarse perfo
ration and secondarily formed chamberlets 
are not characteristic for Ceratobuliminidae. 
The young paratypes described as having un
covered and deeply incised sutures and an 
umbilical plug are probably neither conspe- 
cific nor congeneric.

Family ASTERIGERINIDAE 
d’Orbigny, 1839

Asterigcrinidae d'Orbigny. 1839 (*2304), p. xxxix. 118. 
Asterigerinida Copeland. 1956|*680), p. 187 (erT. emend.I. 
Asterigerininae Saidova, 19811*2696), p. 48 (.subfamily).

Test trochospirally enrolled, primary cham
bers alternating with smaller chamberlets in 
a stellate series around an umbilical plug, 
chamberlets primarily formed at the contact 
of the internal toothplate with the umbilical 
wall. L. Eocene to Holocene.

ASTERIGER1NA d'Orbigny. 1839
Plate 676. figs. 10-13

Tvpe species: Asterigerina carinata d'Orbigny. 
1839; SD Cushman. 1927 (*746), p. 190.
Asterigerina d'Orbigny, 1839 (*2304), p. 117.

Test inequally biconvex with more elevated 
umbilical side, about three gradually enlarg
ing whorls, chambers appear low and semicir
cular and sutures oblique and thickened on 
the spiral side, only the final whorl of about 
nine subtriangular chambers visible on the

umbilical side, septal face oblique to the plane 
of coiling, a prominent stellate series of rhom- 
boidal chamberlets surrounding the closed 
umbilicus results from subdivision of the pri
mary chamber lumen by an internal toothplate 
that extends from the apcrtural face obliquely 
through the chamber to attach near the mid
dle of the preceding septum and to the lateral 
chamber wall on the umbilical side, cham- 
berlet communicating only with the remain
der of the same chamber and not separately 
to the exterior, periphery carinate; wall cal
careous, hyaline, optically radial, finely per
forate, surface smooth, except in the region 
of the aperture, where numerous small infla- 
tional granules, grooves, and pustules cover 
the final portion of the preceding whorl just 
below the aperture on the umbilical side 
and commonly are aligned in the direction of 
growth: aperture a low interiomarginal slit, 
opening only into the primary chamber, and 
extending from the contact with the final 
supplementary chamber nearly to the periph
eral keel, bordered above by a narrow lip, 
aperture of previous chambers serving as in- 
tercameral foramina. L. Eocene to Holocene; 
cosmopolitan.

Remarks: The lectotype of the type species, 
from the Recent of Cuba, is in the d'Orbigny 
collection. FO-228. MNHN, Paris IY. Le Calvez. 
1977, *1806, p. 8).

Family AMPHISTEGINIDAE 
Cushman, 1927

Amphisteginidae Cushman. 1927 f*742). p. 79. 
Amphisiegininae Chapman and Parr, 1936 (*542), p. 144 

(subfamily).
Chambers numerous, with complex cham

berlets at center of umbilical side, and may 
have inlersepial pillars: aperture a narrow 
interiomarginal slit. Eocene to Holocene.

AMPHISTEGINA d’Orbigny. 1826
Plate 677, figs. I-H

Type species: Amphistegina quoyiid'Orbigny, 
1826 (*2303), p. 304. pi. 17, figs. 1-4 (figs, 
erroneously stated to be A. lessonii in the 
text, but cited as A. quoyii in plate explana
tion) = Nautilus radiatus Fichtel and Moll, 
1798(*1124), p. 58;OD(M).



Amphistegina d'Orbigny 1826| *23031, p. 304. 
Omphutophacus F.hrcnberg. 1839 1*1054), chart opp. 

p. 120: type species: Omphalophacus hcmprichiiHiim- 
berg. 1840; ODlMl.
Test low trochospiral. lenticular and in- 

equally biconvex, may be bi-involute or par
tially evolute on the spiral side, chambers 
numerous, broad, and low. strongly curved 
back at the periphery to form chamber pro
longations, interior of all chambers with pri
marily formed toothplate that extends from 
the apertural face to about the middle of the 
previous septum and almost completely divides 
the chamber lumen, contact of the toothplate 
with the wall of the umbilical side producing 
a stellate pattern like that of Asterigerina 
although commonly more irregular due to 
the twisting of the toothplate, distinct umbili
cal plug present, periphery angular to cari
nate; wall calcareous, optically radial, finely 
perforate, surface smooth other than the pa
pillae in the apertural region; aperture an inte- 
riomaiginal slit on the umbilical side, bordered 
by a lip. those of preceding chambers serving 
as intercameral foramina, surface of the pre
ceding whorl just beneath the aperture cov
ered with fine papillae or rugae oriented in 
the direction of growth. Eocene to Holocene; 
cosmopolitan.

Remarks: Because d'Orbigny (1826, *2303) 
referred to the figures as both A. quoyii (on 
the plate explanation) and A. lessonii(in the 
text). the type species has been variously iden
tified. Of the eight species of Amphistegina 
listed by d’Orbigny (1826). seven were nomina 
nuda. having neither figures nor descriptions 
at that time; two were represented by Modeles. 
but these had no validity until figures were 
published by Parker, Jones, and Brady (1865, 
*2354). hence only the species represented by 
d’Orbigny’s original figures was valid in 1826. 
Lys (1948, *1953, p. 64) and later authors have 
shown that these figures represent the spe
cies that d’Orbigny’s models referred to A. 
quoyii and not that known as A  lessonii (which 
was apparently validated by illustrations pre
sented by Guerin-Meneville, 1843, *1339). 
Thus, as neither Amphistegina vulgaris d’Or
bigny. designated by Parker. Jones, and Brady 
(1865. *2354, p. 25). nor A. lessonii d'Orbigny,

designated by Cushman (1914. *706, p. 35). 
were valid species as of 1826. they were not 
available, leaving A. quoyii as the type spe
cies by monotypy. Hofker (1927, *1491, p. 
77), stated that the species figured by d'Orbigny 
was in fact Amphistegina radiata (Fichtel and 
Moll), the synonymy being confirmed by R6gl 
and Hansen (1984, *2639, p.43i from a study 
of the Fichtel and Moll types and from the 
Indian Ocean lectotype they designated from 
the original material. Cushman (1944, *794, 
p. 157) examined the Ehrenberg types in Ber
lin and stated that Omphalophacus hemprichii 
Ehrenberg (never figured) is an inequally bicon
vex Amphistegina.

Family BORELOIDIDAE Reiss. 1963 
Boreloididae Reiss, l% 3 (*2561), p. 70.

Test spherical, conical, or fusiform, biloc
ular protoconch followed by early trochospiral 
stage, later planispiral and involute, and later 
chambers divided into chamberlets. spiral wall 
thick. M. to U. Eocene.

BORELOIDES Cole and Bermudez, 1947
Plate 678. figs. 1-4

Type species: Boreloides cuhensis Cole and 
Bermudez, 1947; OD.
Boreloides Cole and Bermudez. 1947 (*641), p. 197.

Test subspherical to fusiform, bilocular pro
toconch followed by numerous gradually en
larging enrolled chambers, trochospiral in 
the early stage, later chambers cyclical, near
ly planispiral, bi-involute; wall calcareous, 
perforate, spiral wall thick, with inflational 
pustules and pillars, abraded specimens may 
appear to be pitted where the outer wall of 
the chamberlets is removed; intercameral sto
lons present. M. toU. Eocene; Cuba: Pacific: 
Eniwetok Atoll, Marshall Islands.

EOCONULOIDES Cole 
and Bermudez, 1944 

Plate 678. figs. 5-15
Type species: Eoconuloides wellsi Cole and 
Bermudez, 1944; OD.
Eoconuloides Cole and Bermudez. 1944 (*640), p. 340. 
Tremastegina Brdnnimann. 1950 (*367), p. 166; also 1951 

1*368), p. 256; type species: Amphistegina senniCush-



man. in Vaughan. 1945 (*3270), p. 49 = Nummulites 
parvulu Cushman. 1919 |*715), p. 51, pi. 4. figs. 3. 6 
(not fig. 51 (syn.: Amphistegina lopcztrigoi Palmer. 
1934 (*2326), p. 255): OD.
Test lenticular to conical so that axial sec

tions are triangular, enrolled, and involute, 
embryonic stage bilocular, final chambers sub
divided into chamberlets on the ventral side; 
wall calcareous, spiral wall thick in the early 
stage, with prominent irregular pillars pro
jecting above the surface, later thinner and 
with less prominent pillars, parallel ridges, 
and furrows near the periphery, base of ven
tral septa with multiple alternating stolons; 
aperture and foramina are slitlike openings in 
the septa, with backward projecting lips or 
countersepta, pores near the periphery com
municate between ventral and dorsal chambers. 
M. to U. Eocene; Cuba; Leeward Islands: St. 
Bartholomew; Barbados.

Family LEPIDOCYCLINIDAE 
Scheffen, 1932

Lepidocydinidae Scheffen. 1932 (*2747), p. 251. 
Helicolepidinidae Pokomy, 1958 (*24471, p. 395.

Test discoidal to inflated lenticular, with 
distinct equatorial layer of chambers and zones 
of lateral chambers at each side; chamber 
walls perforated by stolons, no canal system. 
M. Eocene to L. Miocene (Burdigalian).

Subfamily HELICOLEPIDININAE 
Tan. 1936

Helicolepidininae Tan. 19361*3116), p. 277. 
Helicolepidinae Vaughan and Cole, in Cushman. 194(1 

(*787), p. 325 (err. oil.).
Test with bilocular embryo surrounded by 

thickened wall, lacking adauxiliary chambers, 
precyclical equatorial layer of chambers in 
one or more definite and persistant open spirals, 
thickened wall of embryo may continue as a 
thickened spiral lamina, later equatorial 
chambers arcuate. M. Eocene to L. Miocene 
(Burdigalian).

EULINDERINA R. W. Barker 
and Grimsdale, 1936 

Plate 679. figs. 1-9
Type species: Planorbulirui (Planorbulinella) 
guayabalensis Nuttall. 1930 1*2276), p. 276; 
OD.

Eulinderina R. W. Barker and Grimsdale. 1936 (*138), 
p. 237.

Eulinderina lEolepidina) Tan, 1939 (*3119), p. 65: type 
species: Eulinderina semimdiata R. W. Barker and 
Grimsdale. 1936 (*138), p. 238: OD.
Test lenticular to discoidal, bilocular embry

onic stage followed by trochoid coil of one 
whorl with thick outer wall and few chambers, 
connected by apertures and countersepta, spire 
followed by a median layer of numerous cycles 
of arcuate chambers that are connected by 
cylindrical stolons, lateral wall layers may be 
in contact or may leave irregular interspaces 
that in some species become lateral chambers: 
wall calcareous, surface with large pustules 
representing the ends of pillars. M. Eocene; 
Mexico.

HELICOLEPIDINA Tobler. 1922 
Plate 680. figs. 1-12

Type species: Lepidocyclina (Helicolepidina) 
spiralis Tobler, 1922; OD.
Lepidocyclina I Helicolepidina) Tobler. 1922 1*3200), 

p. 380.
Helicolepidina Galloway, 1928(*1203), p. 60(ncim. transl.t. 
Helicocyclina Tun. 1936 (*3117), p. 995: type species: 

Helicolepidina paucispim R. W. Barker and Grimsdale. 
1936 (*138), p. 243; OD.
Test lenticular, bilocular embryonic stage 

followed by loose planispiral coil of one or 
two whorls having a thick and perforate spiral 
outer wall termed the hclicolepidine string 
and a series of relatively large and asymmet
rical imbricate chambers forming a continu
ous series outside of the helicolepidine string, 
median layer also has smaller arcuate cham
bers that fill the remaining space both inside 
and outside of the helicolepidine string, median 
chambers with single or double apertures, 
lateral chambers well developed. M. to U. 
Eocene: North America; South America.

HELICOSTEGINA R. W. Barker 
and Grimsdale, 1936 

Plate 679. figs. 10-15
Type species: Helicostegina dimorpha R. W. 
Barker and Grimsdale. 1936; OD.
Helicostegina R. W. Barker and Grimsdale. 19361*138), 

p. 233.
Helicnlepidinoides Tan. 1936 (*3117). p. 992: type spe

cies: Helicosteginagyratis R. W. Barker and Grimsdale. 
19361*138), p. 236: OD.
Test lenticular, early chambers in an invo



lute trochospiral coil, later ones subdivided 
ventrally to form small chamberlets in early 
species or subdivided on both sides in later 
species, adult test with peripheral flange and 
arcuate chambers in annular series around 
the periphery of the juvenile stage: wall sur
face pustulose to papillose: aperture a nar
row slit near the inner margin of the final 
chamber. M. to U. Eocene: Trinidad: Mexico.

HELICOSTEGINOPSIS Caudri, 1975
Plate681, figs. 1-7

Type species: Helicosiegina soldaciemis Grims- 
dale, 1941 1*13101, p. 86: OD.
Helicosteginopsis Caudri. 1975 1*513). p. 570.

Test small, lenticular, coiled throughout, 
simple chambers and septa in the first one or 
two whorls, then with relatively large cham
bers resembling those of earlier whorls forming 
a single row just against the periphery of the 
preceding whorl, and numerous smaller arcu
ate chamberlets forming two or three rows 
just beneath the outer wall of the whorls, the 
latter resembling the later median chambers, 
no lateral chambers developed but may have 
meandrine prolongations of the chambers over 
the test axis, final stage with flangelike single 
layer of larger chamberlets; primary cham
bers interconnected by slillike apertures with 
thickened rims, no countersepta. U. Eocene: 
Trinidad.

NEPHROLEPIDINA H. Douville. 1911
Plate Mil. figs. 8-11: plate 682. figs. 1-10: 

plate M3, figs. I-10
Type species: Nummulites marginata Michel- 
otti. 1841 (*2099), p. 297: SD Yabe. 1919 
1*3402), p. 41.
Lepidocyclina INephmlepidinalH. Douville. 1911 (*987|, 

p. 59. 70. 7.1 las section of LepidocyclinaI. 
luipidocyclina (Pliolepidina) H. Douville, 1415 |*990), 

p. 727; type species: Lepidocyclina (Pliolepidina) 
lohleri H. Douville. 1917 |*994), p. 844: SDlSM). 

Lepidocyclina (MulticvclinalC ushman. 19181*7121. p. 98; 
type species: Lepidocyclina (Multicyclina) dupticaiu 
Cushman. 1418; OD.

Amphilepidina H. Douville. 1922 (*999|, p. 552; type 
species: Orbitoides sumatreusis Brady. 1875 1*335), 
p. 5.16: SD H. Douville. 19251*1001), p. 100 

lepidocyclina (Amphilepidina) H. Douville. 14251*10011, 
p. 3.1.44 morn, transl.l.

Pliolepidina Galloway. 19281*12031, p. 63 inom. transl.l. 
Cyclosiphon (Nephrolepidinai Calloway. 1428 |*1203|, 

p. 66 (nom. transl.l.

Cyclosiphon (Amphilepidina) Galloway, 1928 1*1203), 
p. 67 Inom. transl.l.

Lepidocyclina (Mullilepidina) Hanzawa. 1932 1*1400), 
p. 447; type species: Lepidocyclina (Mullilepidina) ir
regularis Hanzawa. 1932; OD(M).

Lepidocyclina (Cyclolepidina) Whipple, 1934 (*3305), 
p. 143; type species: Lepidocyclina (Cyclolepidina) 
suraensis Whipple. 1934; OD.

Orbitoina (Isorbiioina) van de Ceyn and van der Vlerk. 
14351*1233), p. 222.227.2551 name not available. LCZN 
Art. 13 (hi. no type species).

Orbitoina (PHorbilaina) van de Geyn and van dcr Vlerk. 
1935 |*1233|, p. 222. 227. 255: type species: Lepido
cyclina (Pliolepidina) tohleriH. Douville, 19171*9941, 
p. 844; ODiM).

Multilepidina A. Silvestri. 19371*2966). p. 160Inon Multi- 
lepidina Hanzawa. 14321; "group” of Lepidocyclina. 
no species included.

Triplalepidinu Vaughan and Cole. 1938 (*3272), p. 167; 
type species: Triplalepidina veracruziana Vaughan and 
Cole. 1938; OD.

Orbitoina (Isorbiioina) Thnlmann. 19381*3159), p. 202: 
ivpe species: Lepidocyclina Itsolepidinal trinilaiis
H. Douvilld. 19251*1001), p. 34: OD.

Lepidocyclina (Neotepidina) Brdnnimann. 1947 |*365), 
p. 378: type species: lepidocyclina (Isolepidtna)pus- 
tulo.su H. Douville. 1917 (*9941, p. 844: OD. 

Multilepidina Cole, in Loeblich and Tappan. 1964 (*19101, 
p. C723 inon Multilepidina Hanzawa, 1932; cited as 
synonym of Lepidocyclina IPliolepidina). with same 
type species: name not available. ICZN An. 11 leitili. 

Sephrolepidina Matsumara. 1971 |*2060), p. 97 Inom. 
transl.l.
Megalospheric early stage with small pro

loculus about half surrounded by the reni- 
form deuteroloculus, the two chambers slightly 
compressed, separated by a thin imperforate 
wall with a central foramen and surrounded 
by a common thick tubulated wall, later cham
bers variously arranged, resembling Heli- 
colepidina but without the thick spiral wall, 
equatorial layer of chambers arcuate in older 
species, in younger species these are pointed 
at the top, spatulate. and tend to become 
hexagonal; basal stolon present. M. Eocene 
toL. Miocene (Burdigalian); North America; 
South America; Europe: N. Africa: Indo- 
Pacific.

POLYLEPIDINA Vaughan, 1924
Plate 68.1. figs. 11-13: plate 684. figs. 1-7 

Type species: Lepidocyclina (Polylepidina) 
chiapasensis Vaughan. 1924 = Lepidocyclina 
antillea Cushman, 1919 (*715), p. 65; OD.
Lepidocyclina lPolylepidina) Vaughan. 1424 (*32611, 

p. 794. 807.



PolylepidinaGallov/ay, 14281 * 1203 ), p. M) (nom. itansl. I. 
Orbitoina (Polyorhiioina) van dc Geyn and van dcr V Icrk, 

1 1*1233), p. 227; type .species: lA'pidoiyclina (Piilv- 
lepidinalproteiformis Vaughan. 1424 (*32611. p. 810: 
ODfMl.
Embryo consists of protoconch and deu- 

teroconch surrounded by a thickened wall, 
may have one or more early postembryonic 
chambers with single basal aperture, hence 
producing a single much reduced spire, later 
chambers then have a second retrovert aperture 
or the earliest postembryonic chambers may 
immediately have two apertures, all biapertural 
chambers then producing two new chambers 
and eventually a cyclic growth stage, arcuate 
equatorial chambers with only radial stolons, 
lateral chambers present. Upper M. Eocene: 
Mexico; West Indies.

Subfamily LEPIDOCYCLININAE 
Scheffen, 1932

Lepidocyclininae Tan. 1936 (*3116), p. 277, nom. transl. 
ex family Lepidocyclinidae.
Thin-walled bilocular or m ultilocular embry

onal stage surrounded by a thickened wall, 
adauxiliary chambers present, may have lim
ited number of spirally arranged chambers 
but these do not completely surround the 
embryonal stage, later with cyclical series of 
arcuate to hexagonal equatorial chambers and 
numerous lateral chambers well differentiated 
from the equatorial layer. M. Eocene to L. 
Miocene (Aquitanian).

ASTROLEPIDINA, n. gen.
Plate 684. figs. 8 and 9

Type species: Lepidocyclina asterodisca Nut- 
tall, 1932 (*2277), p. 34; OD.
Lepidocyclina (Astmlepidinal A. Silvestri. 14311*2962), 

p. 35 (name not available, ICZN Art. 13 (b), no type 
species designated).

Aurolepiditui Cole, in Loebtich and Tappan. 1464 (*1910), 
p. C72I: type species: obj. Iname not available. ICZN 
Art. II (eHi.iil, published asajunior synonym of Ijepi- 
docyclina).
Test flattened, up to 5 mm in diameter and 

1 mm in thickness, stellate in outline, with 
four broad elevated arms, bilocular embryo 
of approximately equal sized chambers sepa
rated by a straight wall, followed by much 
smaller equatorial chambers, ogival in out

line in the early stage, later ones hexagonal, 
chambers in the rays four or more times the 
size of the interray chambers, equatorial layer 
increasing in thickness toward the periphery, 
lateral chambers of length twice their height; 
surface with numerous large and elevated pus
tules reflecting internal pillars, adjacent papillae 
joined by narrow ridges, about five ridges 
from each of the papillae. L. to U. Oligocene: 
Mexico.

Remarks: Silvestri (1931, *2962) proposed 
the subgenus for stellate forms of Lepido
cyclina. and although all generic taxa pro
posed after 1930 must have a type species 
designated (ICZN Art. 13 (b)). he included 
no named species. Cole (in Loeblich and Tap- 
pan, 1964, *1910) cited Asimlepidina in the 
generic sense, referred to Silvestri's publica
tion that included a minimal description, and 
designated a type species but did not validate 
the genus as he cited it only in the synonymy 
of Lepidocyclina (ICZN Art. 11 (e)(i, iil). 
Although similar to Lepidocyclina, radial forms 
are recognized as distinct genera in the Dis- 
cocylinidae and Nummulitidae, hence the pres
ent genus is also recognized as valid.

CAUDRIELLA Haman 
and Huddleston, 1984

Plate 685, figs, 1-7
Type species: Margaritella ospinae Caudri, 
1974 (*512), p. 307; OD.
Caudriella Haman and Huddleston. 19841*13751, p. 126 

Inom. subst. pm Margaritella Caudri. 1974). 
Mivgaritellu Caudri. 1974 (*512), p. 307 (non Margarifella 

Meek and Hayden, I860).
Test of moderate size, to about 2 mm in 

diameter, flattened lenticular, with differen
tiated median and lateral chambers, those of 
median layer with arcuate outer wall as seen 
in vertical section, irregularly arranged lat
eral chambers with thick walls and open lum- 
ina, embryo with small globular proloculus, 
followed by two somewhat larger chambers, 
then with two symmetrically arranged auxil
iary chambers on each side and a third at the 
distal end of chamber three, the following 
periembryonic spiral forms a complete ring 
of chambers around the embryo, later cham
bers of median layer irregularly arranged, pe



riphery bluntly rounded: wall calcareous, 
thick, perforate, surface with thick meandrine 
ridges and heavy knobs at the termination of 
the numerous pillars in the central area. M. 
Eocene: Venezuela.

EULEPIDINA H. Douville. 1911
Pluie 685. figs. 8 and 9: plate 686. figs. 1-7 

Type species: Orbitoides dilatata Michelotti. 
1861 (*2100), p. 17; SD Yabe, 1919 (*3402), 
p. 41.
Lepidocvclina <Eulepidina)H. Douville, 19111*987), p. 59 

las Section of t^epidocyclinal.
Eulepidina H. Douville, 1917 (*993), p. 145 (nom. transl.l. 
Cvclosiphon (Eulepidina) Calloway. 1928 1*1203), p. 67 

(nom. tTansl.).
Th hliolcpiditui van dcr Vlerk. 1928 (*3302|, p. 10, 13; 

type species: Lepidocvclina ephippioides Jones and 
Chapman. 1900 (*1617). p. 251. 256: SD Beny, 1929 
1*2171, p. 37.

Lepidocvclina ITtybliolepidina) Yabe and Hanzawa, 1929 
1*34101, p. 146 (nom. transl.l.
Test discoidal, large bilocular megalospheric 

nucleoconch from I mm to 3 mm in diameter, 
small spherical to cuboidal protoconch nearly 
or completely surrounded by larger deutero- 
conch. the two touching tangentially at the 
latter’s roof and floor, both surrounded by a 
thick wall pierced by numerous stolons that 
lead to the equatorial auxiliary chambers and 
originate new spirals of equatorial chambers, 
stolons from the protoconch also connect 
with early lateral auxiliary chambers; micro- 
spheric test with very tiny protoconch and 
deuteroconch followed by four to six cham
bers with proximal stolons only, then by cham
bers with two stolons, each giving rise to two 
spirals, large spatulate equatorial chambers 
may appear hexagonal, lateral chambers low 
and irregular, rounded to polygonal, those of 
successive layers alternating and may occur 
in groups around imperforate pillars; wall cal
careous, that of the median layer with multi
ple grooves and ridges associated with the 
stolons; cyclic stolons connect equatorial cham
bers of the same annulae, and two sets of 
stolons that cross connect to adjacent cham
bers of adjacent cycles, perforations in the 
floor and roof of equatorial chambers con
nect with adjoining lateral chambers that also 
have perforate roofs and floors and side walls

with stolons. M. Oligocene (Rupelian) to L. 
Miocene (Aquitanian): North America: South 
America: Europe: Africa: Asia: Australia.

LEPIDOCYCL1NA GUmbel, 1870
Plale 687. figs. 1-5

Type species: Nummulites mantelli Morton, 
1833 1*2193), p. 291: SD H. Douvilte, 1898 
(*979), p. 594.
Lepidocvclina Giimbel. 1870 (*1337), p. 6891 nom. conserv.. 

1CZN Op. 127).
Cyclosiphon Ehrenbcrg. 18551*1069),p. 288 (nom. reject.

ICZN Op. 1271; type species: ohj.: ODlMl. 
Orbitoides I lepidocvclina) Zillel, 1910 1*3454), p. 44 

I nom. transl.l.
Lepidocvclina llsolepidinal H. Douville. 1915 (*990), 

p. 724; type species: obj.; OD.
Bilocular megalospheric nucleoconch with 

proloculus partly embraced by the equal sized 
deuteroconch, the two separated by a flat 
dividing wall and the entire nucleoconch sur
rounded by a thicker wall, median layer thin, 
early postembryonic chambers without regu
larity of arrangement, chambers arcuate, hex
agonal, or more commonly spatulate. each 
biaperturate, roof and floors perforate, septa 
may be moderately fluted in axial section, 
lateral region may have pillars, six- or eight- 
stolon system present. M. Eocene to L. Mio
cene (Aquitanian); North America;-South 
America.

PSEUDOLEPIDINA R. W. Barker 
and Grimsdale, 1937 

Plate 687, figs. 6-11
Type species: Pseudolepidina trimera R. W. 
Barker and Grimsdale, 1937; OD. 
Pseudolepidina R. W. Barker and Grimsdale, 19.374*139), 

p. 169.
Test small, lenticular to asymmetrical, 

surface papillate, subequal protoconch and 
deuteroconch in the equatorial plane and sur
rounded by a common wall, large third cham
ber on the less convex side of the equatorial 
plane partially embraces the nucleoconch. a 
few smaller supplementary chambers form a 
spiral around the nucleoconch in a plane per
pendicular to the equatorial plane of the test, 
equatorial layer doubled beyond the proto- 
conch. the irregularly arcuate chambers com



municating with chambers of the lateral layers 
by long stolons. M. Eocene; Mexico; Jamaica.

Superfamily NONIONACEA Schultze, 1854
Nonionaceu Loeblich and Tappan. 1964 (*1911), p. 34, 

nom. corr. pro superfamily Nonionidea.
Nonionidea Subbotina, in Rauzer-Chemousova and Fur

senko. 19591*2531), p. 282. nom. Iransl. cx subfamily 
Nonionida.

Nonionellidca Saidova. 19811*2696), p. 41. 
Nonionoidea Tappan and Loeblich, 19821*3128), p. 550.

Test enrolled and planispiral to slightly 
asymmetrical; wall perforate, commonly of 
hyaline oblique calcite and appearing optically 
granular but rarely may be optically radial; 
aperture equatorial and interiomarginal. less 
commonly areal, a group of pores, a series of 
sutural openings, or a peripheral slitlike open
ing in each chamber that lies slightly to one 
side of the periphery. U. Cretaceous (Co- 
niacian) to Holocene.

Family NONIONIDAE Schultze. 1854
Nonionidac Cushman. 1927(*472), p. 49, nom. corr. pro 

fumily Nonionida.
Nonionida Schmarda. 1871 (*2781), p. 165. nom. Iransl.

cx subfamily Nonionida.
Nonioninidac Reuss. 18601*2581), p. 151. 
Nonioninideae Reuss, 18601*2581), p. 221.
Pullenidae Schwager. 1877 (*2830), p. 18.
Melonklae Chapman. Parr, and Collins. 1934 (*543), p. 556. 
Nonionidea Copeland, 19561*680), p. 187.
Pulleniidae Putrya, 1963 (*2494), p. 37.
Nonioncllidae Saidova. 1981 1*2696). p. 41. 
Bermudezinellidae Saidova, 19811*2696), p. 52. 
Spirotectidae Loeblich and Tappan, 1982 (*1917), p, 36, 

nom. corr.: nom. transl. ex subfamily Spiroplectinac. 
Test planispiral or nearly so, at least in the 

early stage, involute to evolute; aperture inte- 
riomarginal and equatorial or a series of small 
equatorial openings. U. Cretaceous (Coniacian) 
to Holocene.

Subfamily SPIROTECT1NAE Saidova. 1981
Spiroleclinac Loeblich and Tappan. 1984 (*1918), p. 52.

nom. corr. pro subfamily Spiroplectinae. 
Spiroplectinac Saidova. 19811*2696), p. 421 nom. imperf. I.

Test trochospiral but final whorl completely 
envelops early ones on both sides of test. U. 
Cretaceous (Campanian to Maastrichtian).

SPIROTECTA Belford. 1961
Plate 688. figs. 1-5

Type species: Spirotecla pellicula Belford. 
1961; OD.
Spimiecta Belford. 1961 |*I78), p. 81.
Spimplecta Saidova. 1981 1*2696), p. 42 lerr. cil.: non 

Spimplei iu Ehrenherg, 1844).
Test low trochospiral but bi-involute with 

closed umbilicus on both sides, inequally bi
convex, few chambers per whorl, increasing 
gradually in size, sutures strongly curved on 
the flatter side, straight, radial and depressed 
on the mote inflated side, periphery subangular 
but rounded; wall calcareous, optically gran
ular, finely perforate, surface smooth; aper
ture an interiomarginal equatorial arch that 
extends nearly to the umbilicus on the con
vex side, bordered by a narrow lip. IJ. Creta
ceous I Campanian to Maastrichtian I; Western 
Australia; France.

Subfamily NONIONINAE Schultze, 1854
Nonloninae Chapman and Parr, I936(*542(,p. 145, nom.

corr. pro subfamily Nonionida.
Nonionida Schultze. 1854 (*28341, p. 53.
Nonionininae A. Silveslri, (950 (*29721, p. 52. 
Noninnellinne Voloshinova, 1958 1*33151. p. 141. 
Nunkmellinea Saidova. 1981 (*2696), p. 41 f supersub

family).
Nonionellininea Saidova, 19811*26%), p. 41 (superxub- 

familvl.
Nonioninea Saidova. 19811*2696), p. 52 Isupersubfamily).

Test moderately compressed, numerous 
chambers per whorl, height of whorl increas
ing rapidly: aperture a small interiomarginal 
equatorial opening. U. Cretaceous (Coniacian) 
to Holocene.

DARIELLINA Grigyalis, 1980
Plate 688. Tigs. 6-10

Type species: Daria daira Grigyalis. 1970 
(*1303), p. 365; OD.
Darwltina Grigyalis. 1980 |*1307A), p. 125 (nom. subsl. 

pro Dana Grigyalis. 19701.
Daria Grigyalis, 1970 (*1303), p. 365 (non Daria Ragonot, 

1888): type species: obj.: OD.
Test planispiral. robust, bilaterally symmet

rical throughout, involute and biumbonate, 
few chambers per whorl, increasing rapidly



in height as added so that test is somewhat 
oval in outline, sutures radial and nearly 
straight, periphery rounded: wall calcareous, 
vitreous, optically granular, thin, very finely 
and sparsely perforate, slightly larger pores in 
the apertural face, surface of umbilical area 
covered by small granules; aperture interio- 
marginal, equatorial, largely obscured by 
granules, leaving open only small pores. Upper 
Cretaceous (Maastrichtian) to Paleocene; 
USSR: Ukraine, Baltic region, W. Siberia: F. 
Germany.

EVOLUTONONION N. W. Wang. 1964
Plate m i . figs, a-i.t

Type species: Evolutononion shansiense N. W. 
Wang, 1964, first figured by R X. Wang et 
ah, 1975 (*3345), p. 27 as Nonion shansiense 
(N. W. Wang); also see N. W. Wang. 1981 
(*3344), p. 19 (as E. shanxienseI: OD. 
Evoluianonion N. W. Wang. 1464 (*3.1431, p. 58.

Test planispiral and advolute, part of all 
early whorls visible in the umbilical region, 
numerous chambers per whorl, enlarging slowly 
as added, sutures radial, straight to gently 
curved, periphery broadly rounded, periph
eral outline lobulate; wall calcareous, sur
face smooth. but with granular deposits in the 
umbilical region: aperture a low interiomarginal 
and equatorial slit, with narrow bordering 
lip. U. Quaternary to Holocene; China: Shanxi 
Province.

Remarks: Differs from Nonion in the semi- 
cvolute or advolute test and broadly rounded 
periphery.

HAYNESINA Banner and Culver, 1978
Plate 884. figs. 1-1

Type species: Nonionina germanica Ehrenbeig. 
I84()(*1056),p. 23, figured 1H40(*1055), pi. 2. 
figs, la-g; OD.
Huvne.sina Banner and Culver. 1978 (*128), p. 184.

Test planispiral, at least in the adult, involute, 
biumbilicale, with narrow depressed umbilici, 
about eight to ten chambers per whorl, enlarg
ing gradually as added, chamber walls bend 
inward posteriorly and fuse to the preceding

septal face, forming narrow inlercameral lacu
nae along the septa, intercameral sutures radial, 
gently curved, deeply incised near the umbil
icus. no rotaliid septal flaps or toothplates. 
no septal or radial canals, and no retral proc
esses or fossettes. periphery broadly rounded: 
wall calcareous, perforate, of optically radial 
but morphologically granular calcite. tuber
cles prominently developed around the aper
ture. along the intercameral sutures and over 
the umbilicus: primary aperture a low and 
symmetrical interiomarginal arch but may be 
obscured by abundant surface pustules, inter
cameral foramen similar hut may he enlarged 
by resorption, internally an interiomurginal 
supplementary aperture connects the inter
cameral lacunae to the following chamber 
lumen, or supplementary' areal apertures may 
connect the lacunae to both preceding and 
following chambers. U. Pliocene (Asiian) to 
Holocene: England: Wales: Ireland: North 
Sea: France: Netherlands: Denmark: Norway: 
Germany: Turkey; Siberia; USA: off New York. 
Massachusetts.

LIPPSINA Haman. 1985
Piute M l. figy 17-21

Type species: Nonion demens Bik, 1964 (*237), 
p. 71-.OD.
Lippsmu Human. 1485 1*13731. p. 160 (nom. subsl. pro 

Monionnidex Schafer. 19801.
Nomonoides Schafer. 148(1 (*2741 ),p. 1441 non Nnninnmdcs 

Said ova. I475l: type species: ohj.: OL).
Test planispiral and evolute. large proloculus 

followed by a single whorl of up to ten inflated 
and globular to ovoid chambers that com
monly are of less diameter than the proloculas, 
later chambers may be elongate in shape and 
added in a plane perpendicular to that of the 
earlier chambers or may be irregular in ar
rangement, sutures radial, depressed, umbili
cus wide, slightly depressed to llush with the 
surface, periphery rounded, peripheral out
line smooth to lobulate: wall calcareous, thin, 
translucent, distinctly perforate, surface of 
well-preserved specimens finely hispid, with 
fine pustules or granules present in the um



bilical depression, along the sutures and on 
adjacent parts of the chambers: aperture interio
marginal, consisting of a row of small open
ings at the base of the last chamber but not 
apparent on the later irregularchambers. Mio
cene I Aquitanian), brackish water; Germany.

NONION de Montfort, 1808
Plule 640, figs. I-7: plate M l. figs. 1-7 and 14-16 

Tv pc species: Nautilus faba Fichtel and Moll. 
1798 1*1124); SD ICZN. ZN(S) 2225/1. peti
tion pending.
S'uninn de Montfort. 180S 1*21761. p. 210.
Nanionina tSoninm  Yabe and Hanzuwu. 1020 1*3410), 

p. 155 Inom. rransl.t.
Azera Khalilov. 1958 |*16ft3|, p. 6: type species: Azera 

tnimvena Khalilov, 1958; OD.
NeoanomaUm McCulloch. 1077 1*1961). p, 443: type 

species: NcoannnutUnachincaenm McCulloch. 1077; 
OD.

Abhotiinu McCulloch. 1077 (*1961), p. 444: type spe
cies: Abhoitimi tanncrhankrnxi* McCulloch. 1077: OD. 
Test planispiral throughout, ovate to circu

lar in outline, coiling involute to slightly evolute. 
laterally compressed and biumbilicate, umbil
ici partially to completely filled with pustules 
on the somewhat crcnulaie inner margins of 
the chambers, sutures curved, depressed near 
the umbilici to flush near the rounded to sub- 
angular periphery, peripheral outline smooth: 
wall calcareous, optically granular, surface 
smooth except for the granules, incised sutures 
and radial ridges or grooves in the umbilical 
region, and pustulose border around the aper
ture: aperture a low interiomarginal and equa
torial slit at the base of the arched apertural 
face, extending laterally nearly to the um
bilici. U. Cretaceous (Campanian) to Holocene: 
cosmopolitan.

Remarks: The species previously recog
nized as the type species of Nonion. Nautilus 
incrassatus Fichtel and Moll. 1798, was shown 
by a restudy of the types of Fichtel and Moll 
(Hansen and Rdgl. 1980, *1397, p. 173: Rogl 
and Hansen. 1984. *2639, p. 36) to belong to 
the genus generally known as Anotnalinoides 
and thus referrable to a completely different 
foraminiferal family. A proposal was submit
ted to the ICZN to set aside the original type 
designation, to place the species incrassatus

on the Official List of invalid and rejected 
names, and to designate Nautilus faba Fichtel 
and Moll. 1798 as the type species of Nonion. 
This action would maintain the genus and 
higher taxa based on it as these have gener
ally been understood since 1808. The changed 
concepts of both Nonion and Florilus. based 
on resludy of their type species, also results 
in Azera Khalilov, 1958 now being consid
ered a synonym of Nonion.

NONIONELLA Cushman. 1926
Plate (>84. figs. 5-7 ami 18-21 

Type species: Nonionella miocenica Cushman. 
1926: OD,
Nonionella Cushmun. 19261 *7371. p. 64.
Ziesenlurtmcia McCulloch. 1477 (*1961). p. 378; type 

species: Ziesenhemwia simplex McCulloch. 1477; OD.
Test slightly compressed in a low trocho- 

spiral coil, periphery rounded, spiral side par
tially evolute around an umbonal boss, umbil
ical side involute, chambers numerous, broad, 
and low. whorls progressively enlarging and 
may produce a somewhat flaring test, cham
bers with a flaplike projection overhanging 
the umbilicus, those of successive chambers 
overlapping, sutures curved, depressed, periph
ery rounded: wall calcareous, optically granular, 
finely perforate, surface smooth and without 
pustules; aperture a small interiomarginal and 
nearly equatorial arch, extending somewhat 
onto the umbilical side. U. Cretaceous (Conia- 
cian) to Holocene: cosmopolitan.

NONIONELLINA Voloshinova. 1958
Plate 684. figs, 8-17

Type species: Nonionina labradorica J. W. 
Dawson, I860 (*904), p. 191; OD.
Nonionettina Voloshinova. 1958 (*3315), p. 142.

Test trochospiral in the early stage, later 
nearly planispiral and involute, chambers en
larging rapidly as added, with a somewhat 
inflated basal lobe on the umbilical side, bi
umbilicate but umbilici small and inequal, 
open throughout growth and not covered with 
chamber lobes us in Nonionella. periphery 
subangular to rounded; wall calcareous, opti
cally granular, finely perforate, surface smooth 
other than the pustules at the umbilical ends



of the chambers; aperture a low interiomarginal 
and equatorial arch. Miocene to Holocene; 
cosmopolitan.

NONIONELLETA Khalilov. 1%7
Plate 69.4. figs. 6-8

Tvpe species: Nonionella tumida Khalilov, 
19571*1682), p. 46: OD.
Sonionelleta Khalilov. 1967 1*1684), p. 2.4.

Test slightly trochoid and somewhat asym
metrical in the early stage, later nearly plani- 
spiral. biumbilicate. with rapidly enlarging 
whorl resulting in an auriculale outline, laterally 
compressed, chambers few. about six in the 
last whorl, enlarging rapidly, sutures radial to 
slightly curved, depressed, periphery rounded; 
wall calcareous, may have secondary pustules 
in the umbilical region: aperture an equato
rial row of small openings at the base of the 
apertural face. Pnleocene (Dunianl to Oligo- 
cene: USSR: Azerbaydzhan.

NONIONOIDES Saidova, 1975
Plati’ 692. figs. 7-14

Tvpe species: Nonionina gmteloupi d’Orbigny. 
1826 (*2303), p. 294; OD.
Nnninnaides Saidova. I97.S (*2695), p. 248.

Test slightly asymmetrical and weakly tro- 
chospiral. with evolute spiral side and nearly 
involute and deeply umbilicate opposite side, 
chambers of nearly constant height but increas
ing rapidly in breadth to result in an auricu- 
late test outline, sutures slightly depressed, 
particularly in the umbilical region, gently 
curved, sides flattened, periphery rounded: 
wall calcareous, perforate, hyaline, optically 
granular, transparent, surface smooth. but with 
pustules or small spinules bordering the umbil
ical rim of the chambers, in the vicinity of the 
aperture; aperture a low interiomarginal and 
equatorial arch. Holocene; sublittoral region. 
Atlantic, Caribbean, Pacific.

PROTELPIUDIUM Haynes, 1956
Plate 69.4. figs. 1-5

Tvpe species: Protelphidium hofkeri Haynes. 
1956; OD.
Protelphidium Haynes. 1956 (*1433), p. 86.

Test planispiral and partially evolute. about 
eight to ten gradually enlarging chambers in 
the final whorl, sutures radial, gently curved, 
deeply incised toward the umbilici but with
out intercameral lacunae, both umbilici filled 
by a complex of fused imperforate and tuber- 
culate umbilical flaps, one from each chamber, 
the lubercules thickened by lamellar addi
tions until older ones become pillarlike, inter
communicating umbilical cavities remain in 
the spaces between the platelike flaps and 
supporting pillars, no rotalid septal flap, no 
septal or spiral canals, retral processes, fos- 
settes. or sutural pores, periphery rounded, 
peripheral outline lobulate: wall calcareous, 
perforate, optically radial but morphologically 
microgranular. surface with prominent tuber
cles on lower part of apertural face and on 
the preceding whorl adjacent to the aperture, 
as well as over the umbilical structure of flaps, 
tubercles, and pillars and extending along the 
margins of the incised sutures; primary aperture 
a low, narrow, interiomarginal and equatorial 
arch. L. Paleocene (Danian) to Oligocene: 
England: France; Libya: USSR.

PSEUDONONION Asano. 1936 
Plate 692. figs. 1-6

Tvpe species: Pseudononion japonicum Asano, 
1936; OD.
Pseudononion Asano, 19.461*80), p. .447.

Test low trochospiral and involute, cham
bers increasing moderately to rapidly in size 
as added to result in an ovate outline, laterally 
somewhat compressed, sutures may be de
pressed in the umbilical region, periphery 
subangular; wall calcareous, optically granular, 
finely perforate, pustules present on both the 
spiral and intercameral sutures, umbilicus of 
varied size and depth may be filled by' pustules, 
or pustules may be limited to the umbilical 
margin and depressed part of the sutures; 
aperture a broad low interiomarginal slit that 
may extend to the umbilicus but may be partly 
or completely filled by pustules and discemable 
only as the intercameral foramen of earlier 
chambers. Paleocene (Danian) to Holocene; 
cosmopolitan.



SUBANOMALINA McCulloch, 1977 
Plate 693. figs. 9-11

Type species: Subanomalina guadalupensis 
McCulloch. 1977; OD.
Subnnnmalina McCulloch. 19771*19611. p. 443.

Test lenticular, biumbonate. planispiral. with 
rapidly enlarging whorl resulting in an ovale 
outline, chambers increasingly broad but of 
nearly constant height, sutures slightly curved, 
weakly depressed, periphery acutely angled 
and carinale; wall calcareous, surface smooth; 
aperture an equatorial arch at the base of the 
apertural face. Holocene; Pacific, off Guada
lupe Island, Mexico.

ZEAFLORILUS Vella. 1962
Plate 690, figs. 6-11)

Tvpe species: Nonianella parri Cushman. 1936 
1*780), p. 89: OD.
Zeathrilus Vella. 1962 (•3287), p. 294.

Test relatively large, auriculate in outline, 
chambers low and numerous, widening rap
idly as added, sutures radial and curved, coiling 
appears planispiral but involute on one side, 
centrally depressed but with closed umbilicus, 
evolutc on the opposite side, periphery angular, 
subacute: wall calcareous, surface smooth: 
aperture an interiomarginal slit on the invo
lute side. M. Miocene (Helvetian), Lillbumian, 
to Holocene; New Zealand.

Remarks: Differs from Nonion in being 
involute on one side and evolute on the oppo
site side.

Subfamily ASTRONONIONINAE 
Saidova. 1981

Astnmonioninae Saidova. 1981 1*2696), p. 62.
Test planispiral and involute; chambers 

numerous, increasing gradually in height; each 
chamber with a broad to narrow flap that 
extends from the umbilicus for some distance 
over each suture: apertural opening near the 
midpoint of each flap at its proximal edge. M. 
Eocene to Holocene.

ASTRONONION Cushman 
and Edwards. 1937

I’lflU- 894. figs. I. 2. 20 and 21 
Type species: Nonionina stelligem d'Orbigny, 
1839 (*2305), p. 128; OD.

Ammunition Cushman and Edwards. 19371*820|, p. 30.
Test planispiral and involute, laterally 

compressed, bilaterally symmetrical, may be 
umbilicate, chambers relatively numerous, 
enlarging gradually, each with a rhomboidal 
to triangular plate extending from the umbili
cus along the imercameral suture at the back 
of the chamber, earlier chambers may have 
narrower tubular plates as in Pacinonion, the 
sutural plates attached along the forward mar
gin but open proximally. successive plates 
may pardy fuse in the umbilical region, periph
ery rounded: wall calcareous, thin, optically 
granular, hyaline, finely and densely perforate, 
surface smooth; aperture a low interiomarginal, 
equatorial slit, bordered with a lip and extend
ing laterally to the umbilici. M. Eocene to 
Holocene: cosmopolitan.

Remarks: The type specimen of Astmn- 
onioti stelligerum in the d'Orbigny collec
tion of the MNHN, Paris, having been de
stroyed. a specimen from the original mate
rial of d’Orbigny was designated as neolype 
(Y. LeCalvez, 1974. *1804, p. 37). As it is from 
the original material, it supersedes the speci
men (BMNH 1963.7.18.1) from a different 
locality, the inner harbor at Las Palmas, also 
designated as a neotype of A. sleiligemm by 
Homibrook (1964. *1540, p. 334).

FUINONION Homibrook, 1964
Plate 694. figs. 6-10

Type species: Asirononion fijiensis Cushman 
and Edwards. 1937 (*820), p. 35; OD.
Astmmmion tFijinonicm) Homibrook. 19641 M54tl), p. .338. 
Fijinonion Saidova. 1975 (*2695), p. 251 Inom. iransl.l.

Tfest relatively large, planispiral, and involute, 
moderately compressed, biumbilicale. cham
bers numerous, each with a large arched tri
angular apertural plate arising at the umbilical 
end of the apertural lip, those of successive 
chambers fused along their borders into a 
tube that opens at the outer margin, sutures 
thickened, curved, nearly flush, periphery 
rounded: wall calcareous, hyaline, optically 
granular, finely perforate: aperture a low interio
marginal. equatorial slit, extending laterally 
to the umbilici and bordered by a narrow lip. 
L. Miocene to Holocene: Fiji: New Zealand.



LAM1NONONION Homibrook. 1964
Plait 694. figs. .1. 4 and 16-19 

Type species: Astrononion tumidum Cushman 
and Edwards. 1937 |*820), p. 33: OD.
A-iimavnion iLanimmmiiiniu Homibrook., 1964 (* 15401, 

p. 335.
Lammonomon Saidova. 1975 (*2605), p. 251 inom. tnmsl.l.

Test planispiral. involute, umbilici closed, 
few inflated chambers per whorl, each with a 
large rhomboidal to subtriangular plate ex
tending from the lateral ends of the aperture 
across the umbilical margin of the chamber 
to attach to the posterior border, covering the 
umbilical region and inner part of the inter- 
cameral suture and opening along the oblique 
peripherally facing margin, sutures depressed, 
periphery rounded, peripheral outline lobu- 
late; wall calcareous, hyaline, optically granular, 
finely perforate, surface smooth: aperture 
interiomarginal and equatorial, a low slit ex
tending laterally to the umbilici. M. Eocene 
to Holocene: cosmopolitan.

PACINONION Vella. 1962
Plate MM. figs. 11-15

Type species: Astrononion novozealandicum 
Cushman and Edwards, 1937 (*820), p. 33: 
OD.
Pacinnniun Vella. 1962 (*3287), p. 289.
Axlronoides Burmistrova. 11741*452), p. 131 inamc not 

available. IC7.N Art. 13 lallil. no description!. 
Aiinnwidv.* Said ova. 1175 (*26951, p. 252: type species: 

obj. lerr. eir. as novazealandicitmv. OD.
Test large, up to 1.1 mm in diameter, plani

spiral and biumbilicate. robust, nearly circu
lar in outline, numerous chambers enlarging 
gradually as added, sutures curved, partly cov
ered by narrow parallel-sided sutural tubes 
that extend from the umbilical margin of the 
chamber nearly two-thirds the distance to the 
periphery where they open to the exterior, 
periphery broadly rounded: wall calcareous, 
optically granular, perforate, surface smooth: 
aperture interiomarginal, equatorial, and ex
tending to the umbilical margin, each sutural 
lube with a semicircular opening facing the 
periphery. U. Eocene to Holocene: New Zea
land: W. Pacific.

Subfamily PULLENI1NAE Schwager, 1H77
Pulluniinac Saidova. 1981 1*2696). p, 52: mwn. corr. pm 

subfamily Pullenidae.

Pullenidae Schwager. 18771*2830), p. 18inom. imperf.l. 
Pullcninac Biltschli. in Bmnn. 18801*4211, p. 210. 
Mclnnisinae Voloshinova. 19581*3315), p. 147. 
Pulleniinca Saidova. 1981 (*26%). p. 52<supeTsubfaniily). 
Pnropullenia Saidova, 1981 (*2696), p. 52 (subfamily: 

nom. imperf.l.
Test planispiral and involute, with few cham

bers per whorl; slitlike aperture extends from 
umbilicus of one side to that on the other or 
may have a series of pores in that position. U. 
Cretaceous to Holocene.

BERMDDEZINELLA
Sellierde Civrieux. 1969

Plate 695. figs. 1-9
Type species: Pullenia riverni Bermudez. 1939 
(*198), p. I HOD.
BermudezineUa Sellier de Civrieux. 1969 (*2864), p. 104. 
Pompullenia Voloshinova. in Voloshinova et al.. 1970 

1*3319), p. 85. type species: Pompullenia hu/hide* 
Voloshinova. in Voloshinova el al.. 1970; OD.
Test subglobular, robust, planispiral. and 

involute, biumbilicate and bilaterally sym
metrical. about seven to nine chambers in the 
final whorl, sutures straight and radial, later 
ones slightly depressed, with a row of sutural 
pores that is clearly visible in the later sutures, 
periphery broadly rounded: wall calcareous, 
thick, opaque, optically granular, very finely 
perforate, surface smooth: aperture interio
marginal. equatorial, a low slit extending to 
the umbilicus on both sides, with narrow bor
dering lip. intercameral foramen modified us 
a row of pores. M. Miocene to Holocene: 
Dominican Republic: Cuba; Venezuela: USSR: 
Sakhulin Island.

Remarks: Although Pompullenia was de
scribed only as having a basal row of pores for 
an aperture, all illustrated specimens were 
broken, showing only intercameral foramina: 
sutural pores were said to be absent in Pom
pullenia but appear to be indicated in the 
original figures, hence it is regarded as a syn
onym of Bermudezinella.

CHILOSTOMELLINA Cushman. 1926 
Plate 695. figs. 10-13

Type species: Chilostomellinafimbriata Cush
man. 1926: OD,
Clulosiomellimi Cushman. 1926 (*732), p. 78.

Test inflated to subglobular. planispiral.



and involute, chambers enlarging rapidly, 
strongly overlapping, basal margin of apertural 
face and sides of fmul chamber digitate, sutures 
curved, flush to slightly depressed, periphery 
broadly rounded: wall calcareous, optically 
granular, surface smooth, other than the fin
gerlike projections of the chamber margin; 
aperture a low interiomarginal arch, small 
supplementary openings present between the 
fingerlike projections along the base of the 
final chamber. Holocene: Pacific, at 2.560 m: 
Bering Sea.

CRIBROPULLEN1A Thalmann. 1937
Plate 696. figs. I and 2

Tv pc species: Nonion? marielensis Palmer, 
1936 (*2327), p. 127: OD.
Crihm/mllenia Thalmann, 1037 (*31561. p. 351. 
Antillesirm Galloway und Hcminway. 1941 (*12071, p. 366: 

type species: ohj.; OD.
Test planispiral and involute, chambers in

flated. few per whorl. enlarging rapidly, sutures 
radial, nearly straight, slightly depressed, pe
riphery broadly rounded, peripheral outline 
lobulate; wall calcareous, finely perforate, 
surface with low parallel costae spiralling about 
the test; aperture multiple, consisting of numer
ous small openings at the base of the apertural 
face between the costae. Eocene to Oligocene: 
Cuba: Puerto Rico: Egypt.

Remarks: The lectolype of C. marielensis 
(USNM 498778). from the Oligocene of Cuba, 
was designated by Loeblich and Tappan (1964. 
*1910. p. C746).

MELONIS de Montfort. 1808
P la te  6 9 6 . f ig s . 5 -8

Type species: Melonis eiruscus de Montfort. 
1808 = Nautiluspompilioides Fichtel and Moll. 
17981*1124), p. 31; OD.
Melonis de Montfort. 18061*21761. p. 66.
Melonia Bronn. IK49 (*420). p. 720 (err. emend.: non 

Melania Lamarck. 1622. nec Schinz. 1625. err. cil. pro 
Melania Lamarck. 17991.
Test planispiral.symmetrical and involute, 

robust, biumbilicate. with deep and open um
bilici. chambers broad and low. enlaiging grad
ually as added, ten to twelve in the final whorl, 
sutures radial and straight to slightly curved, 
somewhat thickened, septal flap added against

the previous apertural face as new chambers 
are added, periphery broadly rounded, periph
eral outline smooth; wall calcareous, hyaline, 
optically granular, coarsely perforate other 
than the imperforate apertural face, sutures, 
and thickened umbilical rim. surface without 
ornamentation; aperture a low interiomarginal 
and equatorial slit, extending to the umbilici 
and remaining open around the umbilical 
margin, bordered with a distinct and protrud
ing lip. M. Eocene to Holocene: cosmopolitan.

Remarks: A lectotype from the Fichtel and 
Moll collection was designated by Rogl and 
Hansen (1984, *2639, p. 30). Although two 
localities are cited (Pliocene of Coroncina, 
Italy, and Recenl of the Mediterranean), the 
provenance of the lectotype was not indicated.

PULLENIA Parker and Jones, 1862
Plate 696, figs. 3 anti 4

Type species: Nonionina bullnides d'Orbigny. 
18461*2309), p. 107 (syn.: Nonionina sphaer- 
oides d’Orbigny. 1826. *2303, p. 293. name 
not available. ICZN Art. 12 (a), no descrip
tion): OD(M).
Pnllenia Parker and Jones, in Carpenter et al.. 1662 

(*494). p. 164.
Test globular to slightly compressed, plani

spiral and involute, three to six moderately 
inflated chambers in the final whorl, sutures 
radial. Hush to slightly depressed: wall cal
careous. optically granular, finely perforate, 
surface smooth: aperture a narrow interio
marginal crescentic slit, extending across the 
periphery to the umbilici. U. Cretaceous to 
Holocene: cosmopolitan.

Remarks: The lectolype of P. hulloides 
(d’Orbigny collection. MNHN. Paris) was des
ignated by Loeblich and Tappan (1964. *1910, 
p. C748) from the Miocene of Nussdorf.

Family SPIROTECTINIDAE Saidova. 1981 
Spiroteciinidae Loeblich and Tappun. 1964 (*1918), p. 52.

nom. eorr. pro family Spimpleclinidac. 
Spiropleclinidae Saidova. 19811*2696), p.42(nom. imperf.: 

based on Spimiertina Saidova. 1975). 
Spiropleetininac Saidova. 1961 | *26961, p-42 lsubfamily: 

nom. imperf., based on Spimtectina Saidova. 1975). 
Spirotectininae Loeblich and Tappan. 19821*19171. p. 36 

(nom. corr.i.



622 Spirotectinidae — Spirotectina

Test trochospiral, spiral side partially invol
ute: sutures with septal bridges: aperture basal 
and equatorial, with secondary sutural open
ings between the septal bridges. Holocene.

SPIROTECTINA Saidova, 1975 
Plate 696. figs. 9-13

Type species: Spitvtectina crussa Saidova. 1975: 
OD.
Spirotectina Saidova. 1975 (*2695|, p. 273. 
Spimplectina Saidova. 1981 |*2696), p. 42 (err. cil.; nor 

Spiropleciinu Schubert. 1902. nee Cushman. 1927). 
Test low trochospiral and nearly planispiral, 

spiral side partially evolute and with umbonal 
boss, umbilical side involute, umbilicus closed, 
six to seven chambers in the final whorl, sutures 
slightly curved, radial, crossed by septal bridges, 
periphery subangular, rounded: wall calcar
eous, perforate, granular, surface smooth: 
aperture a wide interiomargina) equatorial 
arch, extending across the base of the apertural 
face from the umbilicus to the spiral suture of 
the spiral side, with narrow bordering upper 
lip and lower lip attached to the previous 
whorl, small rounded supplementary sutural 
openings between the sutural bridges of the 
final suture, possibly earlier ones may be sec
ondarily filled. Holocene: W. Pacific: New 
Hebrides.

Family ALMAENIDAE Myatlyuk. 1959
Almaenidae Subbotina. in Suhbolimi el al.. 1981 (*3083 h 

p. 89. nom. transl. ex subfamily Almaenmac.
Test nearly planispiral: primary aperture 

interiomarginal, equatorial, or located slightly 
to umbilical side, secondary slillike aperture 
at outer peripheral margin in the plane of 
coiling. L. Eocene to Holocene.

Subfamily ALMAENINAE Myatlyuk. 1959
Almaeninne Myailyuk. in Rauzcr-Chcrnousova and Fur

senko. 1959 ('*25311, p. 272.
Almaeninea Saidova, 1981 1*2696),p .41 (supertubfamily I.

Test partly or wholly evolute: primary aper
ture interiomarginal or areal, and secondary 
apertures peripheral. L. Eocene to Miocene.

ALMAENA Samoylova, 1940 
Plate 897, figs. 1-7

Type species: Almaena taurica Samoylova. 
1940; OD(M).

Almaena Samoylova, 1940 (*27201, p. 377. 
Kelyphistama Keijzer. 1945 (*16681, p. 207; type species: 

Kelyphistama ampullalaculata Keijzer. 1945: 01). 
Planulinella Sigul, 1949 (*2915), p. 158: type species: 

Planulinetla escarnehavenus Sigal. 1949; OD. 
Almaena tPlanulinellol Sigal. 1950 1*2916), p. 70 (nom. 

transl.).
Almaena I Kelyphistama I Sigal. 19501*29161,p .71 mom. 

transl. I.
Test laterally compressed, enrolled in a 

low trochospiral to nearly planispiral coil, 
bievolule. commonly eight to nine chambers 
in the final whorl, sutures curved to nearly 
straight, thickened and may be elevated, periph
ery asymmetrically bicarinate. one keel lying 
in the peripheral plane and the other parallel
ing the periphery a short distance to one side: 
wall calcareous, coarsely perforate, with non- 
perforate peripheral keels, apertural face and 
septa, surface smooth or may have elevated 
sutures: aperture oval toslitlike. interiomarg- 
inal and equatorial but may be slightly asym
metrical. with narrow bordering lip, a sec
ondary slitlike opening between the two keels 
at the peripheral angle, bordered by an imper
forate lip and closed in earlier chambers by 
additional shell material. U. Eocene to Mio
cene; France; Netherlands: Germany: Austria; 
Hungary: USSR: Crimea: Cuba.

GANELLA Aurouze and Boulanger. 1954
Plate 698. figs. 1-6

Type species: Ganella nettmannae Aurouze 
and Boulanger. 1954: OD.
Ganella Aumuze and Boulanger. 19541*96), p. 187.

Test lenticular, low trochospiral coil in ihe 
early stage, becoming nearly planispiral but 
asymmetrical in the adult, bievolute. five or 
six gradually enlarging chambers per whorl, 
sutures strongly curved backward to the pe
riphery. those of the earlier stage limbate and 
elevated, final one or two depressed, periph
ery carinate: wall calcareous, optically granular, 
perforate except for the nonperforale beaded 
and elevated sutures and peripheral keel, sur
face smooth or with a few low pustules or 
rugae: aperture an elongate vertical slit in the 
oblique and flattened apertural face, in the 
early stage interiomarginal. later progressively 
higher in the apertural face and bordered



with an elevated rim. L, Eocene (Ypresianl to 
M. Eocene (Lutetiani; France.

PSEUDOPLANULINELLA Sigal. 1950
Plate (W, figs. 1-8

Type spec ies: Pseudoplanulinella hiemghphica 
Sigal. 1950 ias hierogliphyca in fig. expl.): 
OD.
PseuJoplanuliiwlla Sigal, 1^50 (*29161, p. 63.
Almaena (Pseudoplanulinella) Sigal. 19501*2916). p. 7| 

mom. trnnsl.i.
Tesl enrolled, appearing planispiral but 

slightly asymmetrical, bievolute. about eight 
or nine chambers in the final whorl, enlarging 
gradually as added, the final one or two may 
tend to uncoil, sutures arched, limbate. and 
elevated, periphery bicarinate. one keel at 
the periphery and the other paralleling it a 
short distance to one side; wall calcareous, 
perforate, with nonperforate keels and sutures, 
surface variously ornamented, commonly be
ginning as ridges around the pores in a dis
tinct reticulum, later with part of the reticu
lum becoming more prominent as pustules or 
straight to sinuate ridges, nearly obscuring 
the intervening pores; primary aperture a low 
arch at the base of the apertural face, bordered 
by a lip. secondary peripheral opening lies 
between the two keels and may be elevated 
on a necklike extension, bordered by an imper
forate rim. Oligocene to Miocene; France; 
Netherlands; Germany: Hungary.

QUERALT11NA Marie. 1950 
Plate 697. figs. H-12

Type species: Quemliina episiaminoides Marie, 
1950: OD.
Qiwniltina Marie. 19501*20341, p. 73.

Test distinctly trochospiral but bievolute. 
lenticular, asymmetrical and inequally bicon
vex. umbilical side more convex and cham
bers more inflated, eight or nine gradually 
enlarging chambers in the final whorl, sutures 
curved, depressed, periphery bicarinate: wall 
calcareous, optically granular, coarsely perfo
rate, surface may be pustulose or rugose: 
primary aperture a small rounded interio- 
marginal and equatorial opening bordered by 
a distinct lip, with supplementary opening

at the periphery between the two keels. M. 
Eocene (Lutetian) to U. Eocene (Bartonian): 
France; Spain.

SARASWATI KaJia. 1982 
Plate 700. figs. 1-3

Type species: Saraswali noeilingi S. N. Singh 
and Kalia, 1973 (*2983), p. 180: OD.
Saraswali Kalia, 19821*16361, p. 550 (validated hy desig

nation of type species).
Saraswali S. N. Singh, 1971 1*2977), p. 1173 iname not 

available. 1CZN An. 13 <a)(ii. no description). 
Saraswali S. N. Singh and Kalia. 1973 1*2983), p. 180 

(name not available. ICZN Art. 6R IbHil. formula “n. 
gen., n. sp.“ not a valid type designation after 1930). 
Test auriculate in outline, biconcave, low 

trochospiral coil of about two and a half whorls, 
seven to nine chambers in the final whorl, 
later chambers somewhat inflated, spiral side 
evolute with curved and limbate sutures, umbil
ical side involute, with closed umbilicus and 
straight, radial, and depressed sutures, periph
ery truncate, bicarinate, peripheral outline 
lobulate; wall calcareous, microgranular, 
coarsely perforate, peripheral keels imperfo
rate; aperture a high interiomarginal, equato
rial arch bordered by a narrow lip, supple
mentary sigmoidal apertures parallel the 
periphery on the umbilical side, arising from 
the basal suture of the chambers and extending 
about one-third to one-half the height of the 
chambers, those of earlier chambers closed 
with later growth. M. Eocene: India.

Subfamily ANOMALINELL1NAE 
Saidova, 1981

Anoranlincllinae Saidova. 1981 (*2696), p. 41.
Test completely involute; both interiomar

ginal and peripheral apertures present. U. 
Eocene to Holocene.

ANOMALINELLA Cushman. 1927
Plate 700. figs. 4-12

Type species: Truncatuliria rostrata Brady. 
1881 (*339), p. 65: OD.
Anomalinella Cushman. 1927 1*7421. p. 93. 
Anoinalinella (Prvanomalinella IS. K. Singh, I973(*2975|, 

p. 171; type species: Anomalinella (Pnanomalinellal 
suneshiS. K. Singh. 1973: OD.
Test lenticular, slightly trochospiral but



planispiral in the adult, bi-involute and 
biumbonate. nine to ten gradually enlarging 
chambers in the final whorl, sutures gently 
curved, limbate. periphery angular, carinate, 
with a less elevated second keel paralleling 
the periphery a slight distance to one side of 
the median plane: wall calcareous, optically 
granular, hyaline, coarsely perforate, sutures 
and keels imperforate, aperlural face imper
forate or with a few pores; aperture a low 
rounded interiomarginal and equatorial arch 
against the peripheral margin of the preced
ing whorl, with protruding bordering lip, sup
plementary aperture consisting of an elongate 
slit on the periphery between the two keels, 
those of earlier chambers secondarily closed. 
U. Eocene to Holocene; Pacific; India.

Remarks: A lectotype was designated for 
A. rostrata (BMNH ZF2549) by Loeblich and 
Tappan (1964, *1910, p. C764), from Chal
lenger Station 217A, Papua, New Guinea. 
The subgenus Preanomalinella was described 
as slightly trochoid in the early stage and as 
having a slightly asymmetrical aperture, but 
both features are present in topotypes of the 
type species of Anomalinella, A. rostrata. 
hence they are regarded as congeneric.

Superfamily CH1LOSTOMELLACEA 
Brady, 1881

Chilostomellacea Loeblich and Tappan, 19821*1917), p.
36. nom. transl. ex family Chilostomellidae.
Test enrolled, trochospiral, chambers may 

be somewhat enveloping, and attached forms 
may uncoil in the adult; wall of perforate 
hyaline oblique calcite, appearing optically 
granular; aperture interiomarginal, extending 
from the periphery nearly to the umbilicus on 
the umbilical side or may extend up the 
apertural face as a high slit, becoming termi
nal and rounded in uncoiled forms. L. Creta
ceous (Barremian) to Holocene.

Family CHILOSTOMELLIDAE Brady, 1881
Chilostomellidae Brady, 1881 (*339), p. 42.44. 
Chilostomellida Haeckel, 1894 1*135)5), p. 185.

Test trochospiral to planispiral. chambers 
without an internal partition. L. Cretaceous 
(Albian) to Holocene.

Subfamily CHILOSTOM ELLINAE Brady. 1881
Chilostomellinae A. Silvestri, 19061*2937), p. 23. 
Allomorphininac Cushman. 19271*742|, p. 85. 
Allomorphinellinae Cushman. 19271*742), p. 86.

Test trochospiral to planispiral, chambers 
much enveloping and only those of the final 
whorl visible, no internal partition. U. Creta
ceous to Holocene.

ALLOMORPHINA Reuss. 1849
Plate 701. figs. 1-3

Type species: Allomorphina trigona Reuss, 
1850 (*2573), p. 380: SD(SM).
Allomorphina Reuss, in CJjiek, 1849 (*867), p. 50.

Test ovoid, circular in section, trochospiral 
and involute, only the final whorl of three 
strongly enveloping chambers visible from 
the exterior, sutures gently curved, slightly 
depressed; wall calcareous, optically granular, 
finely perforate, surface smooth: aperture an 
elongate slit, with a projecting bordering rim. 
U. Cretaceous (Campanian) to Holocene; 
cosmopolitan.

Remarks: Brotzen (1948, *429, p. 127) 
described an internal toothplate in Allomor- 
phina halli Jennings, but 1h)elsen (1954, *3226, 
p. 469) stated that A. trigona. the type species 
of the genus, did not have this structure. He 
therefore referred A. halli to Quadrimorphina. 
which also has a toothplate. Loeblich and 
Tappan (1964, *1910, p. C743) restricted 
Allomorphina to involutely coiled species like 
the type species and referred to Quadrimor
phina the trochospirally coiled species with 
early whorls visible at one side. The latter 
genus also differs in having an apertural flap 
as well as the internal toothplate. Hofker (1954. 
*1506, p. 148) illustrated with sketches a tooth
plate in sectioned specimens of "A. trigona. " 
but the illustrations are of a species with much 
more restricted aperture than the very broad 
slillike one of topotypes we have examined 
and most probably are Quadrimorphina. 
Troelsen (1955. *3227, p. 80) again reexamined 
A. trigona by a variety of methods and reiter
ated that no internal partition is present, a 
conclusion with which our own studies agree. 
Hansen (1970, *1391, p. 93) followed Hofker 
in regarding “typical Allomorphina" as hav



ing a toothplate but described Allomorphina 
paleocenica as lacking a toothplate.

ALLOMORPHINELLA Cushman. 1927
Plate 701. figs. 8-10

Type species: Allomorphina trigona Reuss. 
1850 (*25731, p. 380: SD(SM).
Allomorphinella Cushman. 1927 1*7421. p. 86

Test ovoid, slightly compressed, planispiral 
and involute, with few rapidly enlarging 
chambers, periphery rounded; wall calcareous, 
finely perforate, surface smooth: aperture a 
narrow elongate equatorial and interiomarginal 
slit. U. Cretaceous; Europe.

CfflLOSTOMELLA Reuss. 1849
Piute 701. figs. 6 and 7

Type species: Chilostomella ovoidea Reuss, 
1850 (*2573), p. 380; SD Cushman, 1914 (*706),
p. 2.
Cliiloslomella Reuss. in CJjzek. 1849 (*867), p. 50.

Test ovoid, circular in section, planispiral 
and involute, two strongly embracing cham
bers per whorl: wall calcareous. optically gran
ular, finely perforate, surface smooth; aperture 
a narrow interiomarginal and equatorial slit 
and may have a slightly elevated margin. U. 
Cretaceous to Holocene; cosmopolitan.

CHILOSTOMELLOIDES Cushman, 1926
Plate 701. figs. 4 and 5

Type species: Lagena (Obliquina) oviformis 
Sherbom and Chapman. 1886 (*2901), p. 745; 
OD.
Chilostomelloides Cushman. 1926 (*732), p. 77.

Test ovoid, chambers strongly embracing, 
only the final two visible from the exterior, 
sutures oblique, slightly depressed; wall 
calcareous, finely perforate, surface smooth; 
aperture circular with slightly thickened rim, 
situated near the basal suture of the final 
chamber and offset from the general test 
contour. Paleocene to Miocene; cosmopolitan.

Remarks: The lectotype (BMNH P41673) 
from the London Clay was designated (Loeblich 
and Tappan, 1964, *1910, p. C743) as the 
specimen originally figured by Sherbom and 
Chapman, 1886.

HIDINA Mihaela Gheorghian, Iva, 
and Musat Gheorghian, 1968 

Plate 701. figs. 11-14
Type species: Hidina variabilis M. Gheorghian 
et al., 1968 (as variabilae, nom. imperf.; see 
ICZN Art. 34 <b)); OD.
Hidina Mihaela Gheorghian. Iva. and Musat Gheorghian. 

1968 (*12351, p. 195.
Test globular, trochospiral, chambers rap

idly enlarging and strongly embracing, about 
four partly visible from the exterior, sutures 
curved, slightly depressed: wall calcareous, 
thin, finely perforate, surface smooth; aperture 
an elongate slit, extending across nearly half 
the test circumference, with narrow but prom
inent overhanging and flaplike upper lip. L. 
Miocene (l). Burdigalian) to M. Miocene (L. 
Helvetian): Romania.

RESIGIA Schnitker and Tjalsma, 1980
Plate 701. figs. 15-17

Type species: Resigia wesicolti Schnitker and 
Tjalsma, 1980; OD.
Resigia Schnitker and Tjalsmu. 1980 (*2787), p. 240.

Test tiny, about 0.2 mm in diameter, 
asymmetrically planispiral and bi-involute, 
subtriangular to subquadrate in outline, about 
two to three and a half whorls, three to four 
chambers in the final whorl, sutures radial, 
straight on one side, curved on the opposite 
side, slightly depressed, periphery rounded; 
wall calcareous, optically granular, finely 
perforate, surface sm ooth; aperture an 
interiomarginal equatorial arch, extending a 
short distance onto both sides of the test, the 
inflated apertural face projecting over the 
aperture. M. Eocene (Lutetian) to U. Eocene 
(Priabonian): deep water of the Northeast 
Atlantic; E. Pacific.

Subfamily CHILOSTOMININAE Finger 
and Gaponoff, 1986

Chilostomininae Finger and Gaponoff. 1986 (*1125), p. 
36.
Test a low trochospiral coil, bi-involute, 

few chambers per whorl, final chamber with 
digitate margin extending over the umbilicus, 
surface pustulose around the aperture and 
umbilicus. Miocene.



CHILOSTOMINA Finger 
and Gaponoff, 1986 

Plate 702. figs, 1-8
Type species: Chilostomina pustulosa Finger 
and Gaponoff. 1986: OD.
Chilostomina Finger and Gaponoff. I486 (*11251, p. 5ft.

Test subglobular. low trocbospiral coil of 
strongly enveloping, very rapidly enlarging, 
and asymmetrical chambers, about six to eight 
in the final whorl, the inner margin on the 
umbilical side with digitate extensions that 
obscure the um bilicus, sutures curved, 
depressed, periphery very broadly rounded, 
outline weakly lobulate; wall calcareous, 
optically granular, surface smooth, but with 
prominent pustules in a row along the apertural 
margins on both the apertural face and the 
periphery of the preceding whorl just below 
the aperture, additional pustules present along 
the margin of the digitate extensions on the 
umbilical side on both the final and penulti
mate chambers, successive protrusions and 
pustules forming layers over the umbilical 
area; aperture a low slitlike interiomarginal 
and equatorial opening that extends some
what onto the umbilical side but is partially 
obscured by the rows of pustules. L. to U. 
Miocene; USA: California.

Subfamily PALLAIMORPHININAE. 
n. subfam.

Test low to moderately high trochospiral, 
chambers inflated, all whorls visible on the 
spiral side, no internal partition. L. Creta
ceous (Albian) to L. Miocene.

Type genus: Pallaimorphina Tappan, 1957.

ABYSSAMINA Schnitker and Tjalsma, 1980
Plate 702. figs. 1-2

Type species: Abyssamina quadrala Schnitker 
and Tjalsma. 1980: OD.
Abyssamina Schnitker and Tjalsma. 19801*27871, p. 22.S.

Test small, 0.2 mm to 0.3 mm in diameter, 
globular to slightly compressed, low trocho
spiral to nearly planispiral coil of two to two 
and a half whorls, spiral side evolute. cham
bers strongly overlapping, commonly about 
four in the final whorl, umbilicus closed, su
tures straight on the spiral side, curved on the

umbilical side, slightly depressed, periphery 
broadly rounded: wall calcareous, optically 
granular, finely perforate, surface smooth: 
aperture an interiomarginal crescentic slit 
between the periphery and umbilicus. U. 
Paleocene (Thanetianl to L. Miocene (Aqui- 
tanian): deep waters of Atlantic; Pacific; Phil
ippine Islands; Indonesia.

BAGG1NOIDES Podobina. 1975 
Plate 7(12. figs. 4-6

Type species: "Discorbis"quadrilobus Mello, 
19691*2087|, p. 91; OD.
Hayyinoides Podobina, 1975 (*24341, p. 101.

Test small, up to 0.2 mm in diameter, low 
trochospire of about two whorls, four cham
bers per whorl, umbilical side involute, umbil
icus closed, sutures radial, slightly depressed, 
periphery rounded, peripheral outline lobu
late : wall calcareous, optically granular, finely 
perforate, surface smooth; aperture a low 
interiomarginal slit extending from the periph
ery to the umbilicus, with a poreless margin 
but not a distinct lip. L. Cretaceous (Albian) 
to U. Cretaceous (L. Maastrichtian): USA: 
South Dakota,Texas: Canada: Alberta: USSR: 
W. Siberia; W. Europe.

GLOBIMORPHINA Voloshina, 1969
Plate 702. figs. 7-10

Type species: Globigerina trochoides Reuss, 
1845 (*2570), p. 36: OD.
(Hohinwrphina Voloshina. 19691*3310), p. 2.

Test trochospiral, with conical spiral side 
of three to four rapidly enlarging whorls, early 
whorls with up to five chambers per whorl, 
rapidly reduced to three chambers per whorl, 
chambers globular and inflated, sutures 
depressed; wall calcareous, optically granular, 
surface smooth and glossy; aperture a low 
arch or slit at the base of the final chamber, 
nearly umbilical in position. U. Cretaceous 
(Turonian) to Eocene; cosmopolitan.

GUBK1NELLA Suleymanov, 1955 
Plate 704. figs. 1-5

Type species: Guhkinella asiatica Suleymanov. 
1955; OD.
Giibkinella Suleymanov, 1955 |*3087), p. 622.

Test trochospiral, with two and a half whorls,



five or six inflated and subgiobular chambers 
in the earliest whorl, later reduced to four, 
sutures depressed; wall calcareous, thin, finely 
and sparsely perforate, surface smooth: 
aperture a low arch at the base of the final 
chamber, bordered with a narrow lip. U. Cre
taceous (Campanian to Maastrichtian); Asia: 
Uzbek SSR: Turkmen SSR.

Remarks: Restudy of the wall structure of 
topotypes of G. asialica (Gorbachik and 
Suleymanov, 1985. *1274) showed Gubkinella 
to be a benthic genus related to Quadri- 
morphina.

PALLAIMORPHINA Tappan, 1957 
Plate 703, figs. 11-13

Type species: Pallaimorphina ruckeme Thppan. 
1957; OD.
Pallaimorphina Tappan. 1457 (*3124), p. 220.

Test trochospiral, rotund, biconvex, about 
three slowly enlarging whorls, with four to 
five chambers in the final whorl, chambers 
appearing semicircular and sutures oblique 
and depressed on the spiral side, on the umbil
ical side sutures are radial and chambers some
what inflated near the closed umbilicus, 
periphery broadly rounded; wall calcareous, 
finely perforate, surface smooth; aperture a 
low interiomaiginal slit, extending from the 
umbilicus about half the distance to the 
periphery, with narrow bordering lip but lacking 
an internal toothplate. L. Cretaceous! Albian) 
to Paleocene; USA: Alaska; Greenland.

QUADRIMORPHINELLA Vetrova. 1975 
Plate 705. figs. 1-5

Type species: Quadrimorphinella vitabunda 
Vetrova, 1975; OD.
Quadrimorphinella Vetrova, 1475 (*3291), p. 26.

Test subgiobular, trochospiral, one to three 
whorls, with three to four inflated subgiobular 
chambers in the final whorl, sutures nearly 
straight, slightly depressed, umbilicus open, 
periphery broadly rounded: wall calcareous, 
very thin, finely perforate; aperture an elon
gate interiomaiginal and umbilical slit that 
may have a flaplike bordering lip. U. Creta
ceous (Coniacian) to M. Eocene; USSR: 
Azerbaydzhan: USA: Texas.

Family QUADRIMORPHINIDAE 
Saidova, 1981

Quadrimorphinidae Loeblieh and Tkppan. 1082 (*1917), 
p. 36. nom. transl. ex subfamily Quadrimorphininae. 

Quadrimorphininae Saidova. 1961 (*2696), p. 42 
I subfamily).
Test trochospiral, chambers not strongly 

enveloping, with internal partition. U. Creta
ceous to Holocene.

QUADRIMORPHINA Finlay. 1939
Plate 705. figs. 6-9

Type species: Valvulina ailomorphinoides 
Reuss, 1860 (*2581), p. 223; OD.
Quadrimoiphina Finlay. 1939 (*1128), p. 325. 
Gymmnrjthina Marie. 1941 1*2031). p. 230. 256; type 

species; obj.; OD.
Test ovate in outline, biconvex, low trocho- 

spiral coil, three to six slightly elongated cham
bers in the final whorl. sutures curved back at 
the periphery on the spiral side, nearly radial 
around the open umbilicus of the umbilical 
side, slightly depressed, periphery rounded; 
wall calcareous, optically granular, finely 
perforate, surface smooth; aperture interio- 
marginal and umbilical, a low opening cov
ered by a large rounded to triangular lip, with 
internal toothplate consisting of a partition 
attached to the previous umbilical flap at an 
angle to the septal foramen and forming a crest 
on the inside of the apertural lip. U.' Creta
ceous (Coniacian) to Holocene; cosmopolitan.

Family ALABAM1NIDAE Hofker, 1951 
Alubuminidae Hofker. 1951 (*1498), p. .389. 
Alabamininae Saidova, 1981 |*2696), p. 43 (subfamily, 

nom. transl.).
Alabaminlnea Saidova, 1981 (*26%), p. 42 (supersub

family I.
Test trochospiral: aperture an interiomar- 

ginal slit partially obscured by an infolded 
area of the apertural face. U. Cretaceous 
(Turanian) to Holocene.

ALABAMINA Toulmin, 1941
Plate 705. figs. 10-12

Type species: Alabamina wilcoxensis Toulmin, 
1941: OD.
Alabamina Toulmin. 1941 |*3216), p. 602.
Eponidoides Brotten. 1942 1*428), p. .38; type species; 

Eponides donoptanus Brotten. 1940 (*427), p. 31: OD. 
Test trochospiral, lenticular, and biconvex.



spiral side evolute. with three whorls and about 
five chambers in the final whorl, sutures 
depressed, curved and oblique, umbilical side 
involute, apertural face deeply excavated from 
the umbilicus to the periphery, then sharply 
folded forward at the periphery, sutures radial 
and slightly depressed, umbilicus closed but 
depressed, periphery subangular; wall calcar
eous, optically granular, finely perforate except 
for a nonperforate peripheral margin, surface 
smooth: aperture an inleriomarginal slit 
beneath the deeply indented apertural face, 
extending almost to the periphery from where 
the apertural face turns forward near the 
periphery, bordered by a narrow lip. U. Creta
ceous (Samonian) to Holocene; cosmopolitan.

CLINAPERTINA Tjalsma 
and Lohmann. 1983

Plate 7()5. figs. l.Vt.S
Type species: Clinapertina inflata Tjalsma 
and Lohmann, 1983; OD.
Clinapertina Tjalsmu and Lohmann. 19831 April) 1*31991, 

P-29.
Clinapertina K. G. Miller. 19831 Feb.) (*21391, p. 411-413. 

416. 420.423.431 (name not available. ICZN Art. 13 
(al(i). no description).
Test very low trochospiral. robust, biconvex, 

about two whorls visible on the evolute spiral 
side, six chambers in the final whorl, sutures 
straight, radial, and flush, umbilical side invo
lute with curved and flush sutures, umbilicus 
closed, periphery subacute to rounded; wall 
calcareous, microstructure unknown, finely 
to moderately coarsely perforate, surface 
smooth; aperture an interiomarginal asym
metrical arch on the umbilical side, extending 
from the umbilicus nearly to the peripheral 
margin, apertural face oblique and sloping 
backward on the umbilical side. L. Eocene 
(Ypresian) to M. Eocene (Lutetian); Atlantic 
and Pacific.

SVRATKINA Pokomy, 1956 
Plate 706, figs. 1-3

Type species: Discorbb tuberculaia (Balkwill 
and Wright) var. australiensis Chapman. Parr, 
and CoUins, 1934 (*543), p. 563: OD.
Svratkina Pokomy. 1956 (*2445), p. 257.

Test trochospiral. biconvex, spiral side 
evolute. six to seven crescentic chambers in 
the final whorl, sutures oblique and curved, 
umbilical side involute, sutures radial and 
slightly depressed around the closed umbilicus, 
periphery rounded; wall calcareous, coarsely 
perforate, the large pores opening at the cen
ter of small tubercles that cover both sur
faces; aperture an elongate oblique opening 
in a slight depression extending from near the 
umbilicus up the face of the final chamber 
about halfway to the periphery. L). Cretaceous 
(M aastrichtian) to Holocene; Australia: 
Europe; North America.

VALVALABAMINA Reiss. 1963 
Plate 706. figs. 4-12

Type species: Rotalina lenticula Reuss, 1845 
(*2570), p. 35 (syn.: Rotalina depressa Alth, 
1850, *28, p. 266; Rotalia cretacea Carsey. 
1926. *495, p. 48): OD.
Valvalabamina Reiss. 1963 1*2561), p. 62.

Test in a low trochospiral coil, flattened, 
two gradually enlarging whorls visible on the 
evolute spiral side, nine to twelve chambers 
in the final whorl, sutures depressed, curved, 
and oblique, umbilical side involute, sutures 
radial, final chamber with an umbilical plate
like extension that may fuse to other cham
bers of the final whorl, periphery subacute: 
wall calcareous, optically granular, finely 
perforate, surface smooth; aperture a narrow 
elongate umbilical-extraumbilical slit in the 
depressed apertural face. U. Cretaceous 
(Turanian) to Paleocene; cosmopolitan.

Family GLOBOROTALITIDAE Loeblich 
and Tappan, 1984

Globorotalitidae Loeblich and Tappan. 1984 (*1918), 
p.53.

Globorotalitidae Loeblich and Tappan. 1982 1*1917), 
p. 36 (name not available. ICZN Art. 13 (a)(i>. no 
description!.
Test trochospiral, planoconvex, pseudo

umbilicus on umbilical side; deep indenta
tion or murus reflectus at base of apertural 
face attaches to previous septum internally 
but is not a true aperture and does not com
municate with chamber interior: aperture 
interiomarginal. midway between umbilical



region and periphery. L. Cretaceous iBar- 
remianl to U. Cretaceous (Maastrichtian).

CONOROTALITES Kaever. 1958
Plate 707. figs. 1-3

Type species: Globorotalites barlensteini 
Bettenstaedt subsp. aptiensis Bettensiaedt. 
1952 1*228), p. 282; OD.
Conorotalitex Kaever. 19581*1627), p. -435.

Test trochospiral, planoconvex, or inequally 
biconvex, spiral side Battened and sutures 
limbate. curved, and strongly oblique, umbil
ical side elevated and sutures curved to sinuate, 
flush to depressed, nearly radial around the 
pseudoumbilicus, umbilical shoulder angular, 
periphery angular and carinate; wall cal
careous, optically granular, coarsely perforate, 
surface smooth other than the limbate sutures 
and keel; aperture a narrow interiomarginal 
slit, with deeply indented murus reflectus giv
ing the appearance of a second aperture. L. 
Cretaceous (Barremian to Albian); Europe.

GLOBOROTALITES Brotzen. 1942
Plate 706. figs. 13-17

Type species: Globorotalia muliisepta Brotzen, 
19361*425), p. 161; OD.
GloboroUiiites Brotzen. 1942 (*426), p. 31.

Test trochospiral. planoconvex, spiral side 
flattened or may be slightly concave or convex, 
umbilical side strongly convex, chambers 
enlarging gradually, sutures oblique, limbate, 
and elevated on the spiral side, radial, curved 
to sinuate, and depressed on the umbilical 
side around the broad pseudoumbilicus and 
angular umbilical shoulder, apertural face 
deeply indented at the base in a murus reflectus 
that attaches to the previous septum, periph
ery with poreless carina; wall calcareous, 
optically granular, finely perforate, surface 
smooth; low and slitlike interiomarginal 
aperture on the umbilical side about midway 
between the umbilicus and periphery, the 
deeply indented murus reflectus resembling 
a second aperture but does not communicate 
with the chamber interior. L. Cretaceous 
(Albian) to U. Cretaceous (Maastrichtian); 
cosmopolitan.

Family OSANGULARIIDAE Loeblich 
and Tappan. 1964

Osangulariidae Loeblich and Tappan. 1964 |*19101, p. 
C752.

Osangulariinae Sauluva. 19811*26961, p. 41 Isuhfamily).
Aperture with an interiomarginal part that 

may be indicated only by a deeply indented 
murus reflectus and a separate or joined ver
tical or oblique part that extends up the 
apertural face, or aperture may be areal and 
may become multiple. L. Cretaceous I Albian) 
to Holocene.

CHARLTONINA Bermudez. 1952
Plate 707. figs. 4-9

Type species: Pseudoparrella madrugaensis 
Cushman and Bermudez. 1948 (*812), p. 73; 
OD.
Charhtmina Bermudez. 1952 (*205), p. 69. 
Tmnsylvanina Mihaela Gheorghian. Iva. and Musat 

Gheorghian. 1968 (*12351, p. 193; type species: 
Trann-lvanina siftati M. Gheorghian. Iva. and M. 
Gheorghian. 1968: OD.
Test lenticular to inequally biconvex, low 

trochospiral, all whorls visible, chambers lunate 
and sutures strongly oblique on the spiral 
side, sutures radial and depressed, slightly 
curved on the involute umbilical side, umbili
cus closed, periphery angular and carinate; 
wall calcareous, perforate, optical character 
not described, surface smooth; aperture an 
elongate interiomarginal slit extending from 
the umbilicus to the margin of the peripheral 
keel, then bending up the apertural face and 
paralleling the keel. L. Cretaceous (Albian) 
to L  Miocene (Burdigalian); Caribbean: Cuba; 
England; Romania; Egypt; Australia.

CRJBROPARRELLA ten Dam. 1948
Plate 707. figs. 10-12

Type species: Cribmpanvlia regadana ten Dam, 
1948; OD.
Cribroparrella ten Dam. 1948 (*887), p. 487 (also err. cil. 

as Crihroparvliu. p. 486. and Dribmparellti, pi. expl.l.
Test in a low trochospiral coil, lenticular 

and biconvex, spiral side evolute, about two 
and a half rapidly enlarging whorls, nine to 
ten narrow chambers in the final whorl, sutures 
curved, oblique, more so on the spiral side.



umbilicus closed and umbonate, periphery 
carinate; wall calcareous, opticully granular, 
finely perforate; aperture a narrow slit near 
the base of the apertural face, extending 
obliquely up the face from the periphery toward 
the umbilical side, bordered by a projecting 
lip. small circular supplementary areal open
ings scattered over the entire apertural face. 
L. to U. Miocene; Algeria; Gabon: Jamaica.

GOUPILLAUDINA Marie. 1958
Plate 707. figs. 13-19

Type species: Goupillaudina daguirii Marie. 
1958: OD.
G oupillaudina  Marie. 19581*2039), p. 861. 
G oupillaudina  Marie. 1957 1*2038), p. 247 (name not 

available. 1CZN Art 13 lallil, no description!.
Test large, up to 2.5 mm in diameter, len

ticular to compressed and nearly discoidal. 
weakly trochospiral to nearly planispiral. may 
be involute in the early stage, later evolute 
with prominent and elevated central boss on 
both sides, whorls enlarging rapidly, with 
numerous lunate to bandlike chambers per 
whorl and oblique sutures strongly curved 
buck at the periphery, final chamber occupy
ing one-third to one-half of the circumference, 
periphery acutely angular; wall calcareous, 
finely perforate, optical character unknown; 
aperture interiomarginal. extending onto one 
side along the base of the chamber and con
tinuing along the deeply incised spiral suture, 
bending sharply upward near the equatorial 
plane and extending up the apertural face as 
in Churltonina. U. Cretaceous (Coniacian to 
Maastrichtian); France; Spain.

OSANGULARIA Brotzen, 1940 
Plate 708. figs. 1-5

Type species: Osangularia lens Brotzen, 1940; 
OD.
Osangularia Brotzen. 19401*427), p. .30.
Panvlla  Finlay, 1939 (*1126), p. 523 (non Panvllu  Ginshutg. 

19381; ivpe species: A nom aliita  bengalensis Schwuger. 
1866 (*2828), p. 259: OD.
Test trochospiral. lenticular, biumbonate, 

spiral side evolute. whorls enlarging gradually, 
sutures thickened, oblique, and curved, umbil
ical side involute, sutures radial, sinuate, and

depressed, periphery carinate: wall calcareous, 
optically granular, finely perforate, surface 
smooth; aperture areal, at an acute angle to 
the base of the chamber face which is deeply 
infolded in a munis reflectus that attaches to 
the preceding whorl at the edge nearest the 
spiral side, the deep indentation appearing 
falsely to be an interiomarginal aperture. L. 
Cretaceous to Holocene; cosmopolitan.

Family ORIDORSALIDAE Loeblich 
and Thppan,1984

Oridorsulidae Loeblich and Tappan. 19841*1918), p. 5.3. 
Oridorsalidae Loeblich and Tappan. 1982 (*1917), p. 36 

(name not available. ICZN Art. 13 (a)(i). no description).
Test lenticular, chambers in low trochospiral 

coil: wall calcareous, finely perforate, hya
line oblique and optically granular in struc
ture; aperture at base of apertural face, 
extending from near the periphery to the umbil
ical region, small secondary sutural openings 
on spiral side near junction of spiral and sep
tal sutures, with similar small openings at 
sharp curve near midpoint of sutures on the 
umbilical side. Oligocene to Holocene.

Remarks: Differs from the Alabaminidae 
in the nearly equatorial low basal aperture, 
absence of a deep indentation of the apertural 
face, and in having sutural secondary open
ings on both sides of the test.

ORIDORSALIS Andersen, 1961
Plate 708, figs. 6-tl

Txpespecies: Oridorsalis westi Andersen, 1961; 
OD.
O ridorsalis A n d erse n . 1961 (*34), p. 107.

Test lenticular, a low trochospiral coil, spi
ral side evolute. with three slowly enlarging 
whorls, four to five chambers in the final 
whorl, sutures radial and depressed, umbili
cal side involute and sutures sinuate, reflecting 
the position of the secondary sutural openings, 
periphery carinate, peripheral outline lobu- 
late; wall calcareous, hyaline, optically granular, 
very finely perforate, surface smooth: pri
mary aperture interiomarginal, extending from 
near the periphery almost to the closed 
umbilicus, small secondary openings occur
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at the junction of spiral and intercameral 
sutures on the spiral side, and similar sutural 
openings at a sinuate bend in the sutures near 
their midpoint on the umbilical side. Oligocene 
to Holocene; North America; Europe: Carib
bean; Japan.

SCHWANTZIA McCulloch, 1977
Plate  708. figs. 12-1*1

Type species: Schwanlzia elegantissima 
McCulloch. 1977; OD.
Schwanlzia McCulloch. 1977 {*19611, p. 316.

Test of medium size, about 0.3 mm to 0.4 
mm in diameter, in a low trochospiral coil, 
concavoconvex, about two and a half to three 
and a half whorls of rapidly enlarging inflated 
chambers, spiral side evolute, sutures curved, 
oblique and depressed, umbilical side concave, 
partially evolute, sutures nearly straight, slightly 
oblique, internal partition cuts off a small 
umbilical chamberlet, umbilicus with promi
nent central plug, periphery rounded: wall 
calcareous, thick, almost opaque, perforate, 
surface smooth: primary aperture interiomar- 
ginal. beneath the flaps on the umbilical side, 
and may remain open on earlier chambers of 
the final whorl, small triangular secondary 
sutural openings present at the junction of 
spiral and intercameral sutures on the spiral 
side and secondarily closed as later chambers 
are added, additional sutural openings pres
ent in a small reentrant in the radial sutures a 
short distance from the umbilicus on the umbil
ical side. Holocene; Philippine Islands.

Remarks: Differs from Oridorsalis in the 
rounded periphery, more numerous cham
bers per whorl, partially evolute umbilical 
side, and arched primary aperture near the 
periphery. The large opening shown in the 
illustration of the holotype is broken and not 
a true aperture.

Family HETEROLEP1DAE 
Gonzales-Donoso, 1969

Helcrolepiilac GonzAles-Donoso. 1969 {*12641, p. 6. 
Helerolepinae Saidova. 1981 1*2696), p. 40 (subfamily). 
Helerolepinea Saidova. 1981 1*26%), p. 40 (supersub

family ).

Test trochospiral. lenticular: umbilical side 
with closed umbilicus, commonly with boss; 
aperture a small interiomarginal opening 
bordered by a narrow lip. L. Cretaceous 
(Albian) to Holocene.

ANOMALINOIDES Brotzen. 1942
Plate 708. figs. IK-20

Type species: Anomalinoidesplummeme Brot
zen. 1942 = Anomalina pinguis P H. Jennings. 
19361*1609), p. 195: OD.
A n o m a lin o id es  Brotzen. 19421*428). p. 2.1.
C ihic ides lA n o m a lin o id es) Vasilenko. 1934 |*3259|, p.

140 Inom. iransl.l
Test robust, in a low trochospiral coil, spi

ral side partially evolute with early whorls 
later covered by central boss, chambers inflated 
and sutures curved and depressed, umbilical 
side involute with sutures depressed, gently 
curved to nearly straight and radial around 
the small um bilicus, periphery broadly 
rounded, peripheral outline lobulate; wall 
calcareous, optically granular, coarsely per
forate; aperture a low interiomarginal arch 
against the periphery of the preceding whorl, 
extending onto the spiral side where it contin
ues along the spiral suture beneath the umbil
ical margin of the last few chambers of the 
final whorl, a narrow bordering lip present 
above the aperture. L. Cretaceous (Albian) to 
Holocene; cosmopolitan.

GEMELLIDES Vasilenko. 1954
Plate 708. figs. 13-17

Type species: Cihicides (Gemellides I orcinus 
Vasilenko. 1954: OD.
Cihicides / Gemellides i Vasilenko. 1934 (*3259|, p. 186.

Test trochospiral, planoconvex to biconvex, 
commonly with flatter and evolute spiral side 
and more inflated involute umbilical side, 
whorls gradually enlarging, about eight to 
twelve chambers per whorl, sutures straight 
and oblique on the spiral side, curved back to 
the periphery on the umbilical side, umbili
cus filled with clear shell boss, periphery angu
lar: wall calcareous, coarsely to finely but 
uniformly perforate; aperture a low interio- 
marginal and equatorial opening, extending



slightly onto the umbilical side and continu
ing along the spiral suture for a short distance 
on the spiral side. U. Cretaceous (Maastrich- 
tian) to Holocene; cosmopolitan.

Remarks: The original description of Cibi- 
cicles <Gemellides) included the type species 
of Heterolepa and that of the later described 
Paralabamina. It has previously been regarded 
as a synonym of Heterolepa. However, the 
type species. C. orcinus. differs from Hetem- 
lepa in having a biconvex test, peripheral 
aperture extending a short distance on both 
spiral and umbilical sides, and a plug filling 
the umbilical region. Species with optically 
granular walls that previously were placed in 
Cibicidoides may belong to Gemellides.

HETEROLEPA Franzenau, 1884
Plate 709, figs. 1-8: plate 710, figs, 1-6 

Type species: Heterolepa simplex Franzenau, 
1884 = Rotalina dutemplei d’Orbigny. 1846 
1*2309), p. 157; SD Loeblich and Tappan. 
19621*1908), p. 72.
H eterolepa  Franzenau, ISM 1*11751, p. 214. 
P seudotruncatulinu  Andreae. ISM 1*381. p. 122: type 

species: Rotalina d u tem p le i d'Orbigny. 1846: OD. 
C ibusoides Said ova. 1975 1*2695), p. 267; type species: 

C ibusoides elegans Saidova. 1975; OD.
C m w fordoides McCulloch, 1981 1*1962), p. 174: type 

species: C m w fordoides sem isinuosa  McCulloch. 
1981: OD.
Test trochospiral, planoconvex to inequally 

biconvex with flatter spiral side, about three 
slowly enlarging volutions, ten to twelve 
quadrangular-appearing chambers in the final 
whorl, sutures limbate, oblique, very slightly 
curved, umbilical side convex, chambers broad 
and low. converging at the closed umbilicus, 
sutures curved and flush to weakly depressed, 
periphery subangular; wall calcareous, 
optically granular, thick and lamellar, coarsely 
and regularly perforate, surface smooth: 
aperture a low interiomaiginal slit on the umbil
ical side, extending from about midway 
between the umbilicus and periphery across 
the periphery to continue a short distance 
onto the spiral side, bordered above with a 
low lip. U. Cretaceous (Maastrichtian) to 
Holocene; cosmopolitan.

Remarks: A lectotype (Geologische Bun- 
desanstalt Wien, GBA 1981/03/240) was des
ignated by Papp and Schmid (1985, *2338, p. 
61) for Heterolepa dutemplei.

LOISTHOSTOMATA Loeblich 
and T appan.1986 

Plate 710, figs. 7-11
Type species: Loisthostomata exiguum Loe
blich and Tappan. 1986: OD. 
l.o isthostom aia  Loeblich ami Tappan. 1986 1*1928). p.

255.
Test lenticular, spiral side more convex, 

with a low trochospiral coil of about three 
gradually enlarging whorls and seven broad 
and low chambers in the final whorl, sutures 
oblique, later ones slightly depressed, cham
bers subtriangular on the more flattened umbil
ical side, sutures radial around the shullow 
umbilicus, periphery subacute, rounded, 
peripheral outline somewhat lobulate; wall 
calcareous, coarsely but sparsely perforate, 
but with imperforate spiral suture, peripheral 
margin, and apertural lip or may have rare 
pores on the periphery, surface otherwise 
smooth; aperture a low interiomargina) equa
torial arch bordered by a protruding lip, 
extending somewhat onto the spiral side, a 
small part of the proximal end of successive 
apertures remaining open as relict apertures 
as new chambers are added. U. Eocene 
(Priabonian): USA: Mississippi.

Remarks: Differs from Cibicidoides in the 
convex spiral side and depressed rather than 
umbonate umbilical side, differs from Hoi- 
landina in the more compressed test and more 
prominent aperture, and differs from both in 
having relict apertures on the spiral side.

TALPINELLA Baumfalk, Fortuin, 
and Mok. 1982
Plate 711. figs. 1-6

Type species: Talpinella cunicularia Baumfalk 
et al.. 1982; OD.
Talpinella Baumfalk. Fortuin. and Mok. 1982 (*163),

p. 187.
Parasitic, burrowing into the equatorial layer 

of Orbitoides, test trochospirally enrolled in



the early stage as in Anomalinoides. about 
two whorls with broadly rounded periphery 
and six to eight inflated chambers in the final 
whorl, sutures straight, radial, and slightly 
depressed, then with more irregularly added 
and lobate trochospiral chambers, still later 
the irregular chambers become tubular and 
early chambers are resorbed, at maximum 
size the large tubular chambers occupy about 
one-half the diameter of the host and form a 
wide loop around the Orbitoides embryo, the 
elongate chambers being separated by thin 
and fragile septa; wall calcareous, coarsely 
perforate but with nearly imperforate periph
ery in the coiled stage, surface covered with 
numerous needlelike spines that anchor the 
test within the cavities burrowed into the host 
test, later burrowing stage with relatively thin 
and sparsely perforate walls; aperture in the 
early stage a low interiomarginal slit with 
narrow lip, extending onto the spiral side along 
the spiral suture. U. Cretaceous (L. Campanian 
to U. Maastrichtian); France; Netherlands.

Family GAVELINELLIDAE Hofker. 1956
Gavclinellidae Hofker, 1956 1*1510), p. 946. 
LingulogavelinellidaeSehcihnerova. 1972 (*2750), p. 214.

Test trochospiral: aperture an interiomar- 
ginal equatorial arch that may extend to the 
umbilicus on the umbilical side, bordered by 
a lip or flap. L. Cretaceous (Barremian) to 
Holocene.

Subfamily GYROIDINOIDINAE 
Saidova, 1981

Gymidinoidinae Saidova, 1981 1*2696), p. 41.
Test trochospiral and planoconvex to high 

trochospiral; aperture extends from periph
ery to open umbilicus, may be bordered by an 
apertural flap. U. Cretaceous (Cenomanian) 
to Holocene.

ESCORNEBOVINA Butt, 1966
Plate 712. figs. 1-9

Type species: Rolalia cu villieri Poignant, 1965 
(*2439), p. 103; OD.
E scornebovina  Butt. 1966 1*459), p. 56.
Pseudopatellina  Kcnawy and Nyir6\ 1967 (*1670), p. 104 

(non Pseudopatellina  Haque. I960, nec Zheng. 1980):

type species: P se u d o p a te llin a  p la n a  Kenawy and 
.Nyiro. 1967: OD.

Falsipatellina D. Hainan and Huddleston. 1981 1*1374), 
p. 378 (nom. subsl. pro P seudopatellina  Kenawy and 
Nyiro. 1967); type species: ohj.: OD.
Test small, about 0.3 mm to 0.4 mm in 

diameter, low trochospiral coil, planoconvex, 
spiral side evolute, gently convex, about three 
and a half to four very slowly enlarging whorls 
of numerous narrow chambers, about twelve 
to twenty-six in the final whorl, chambers 
distinctly inflated at their base against the 
previous suture and erroneously appearing to 
represent limbate sutures, whereas the true 
sutures are straight, radial, and depressed, 
umbilical side flat to slightly excavated 
centrally, sutures straight and radial toward 
the umbilicus but curve proximally at the 
periphery, broad umbilicus occupying about 
one-third of the test diameter and filled with 
a solid central plug or button of shell material, 
periphery angular; wall calcareous, optically 
granular, no perforations visible on the spiral 
side at magnifications up to x 20.000, surface 
appearing leathery at x 5.000: aperture a 
narrow interiomarginal slit extending from 
near the periphery toward the umbilicus, with 
small pustules on the lower apertural face 
and area below the aperture. M. Oligocene 
(Stampian) to M. Miocene (Vindobonian); 
France: Spain; Italy: Germany; Hungary.

GYROIDINOIDES Brotzen. 1942
Plate 713. figs. 7-9

Type species: Rolalina nitida Reuss, 1844 
(*2569), p. 214: OD.
G yroid ino ides Brotzen. 1942 (*428). p. 19.
G y m id in a  tG y m id in o id e s)  Reiss and Honinger. 1984 

1*2562), p. 290 mom. transit.
Test trochospiral, planoconvex, with flat 

and evolute spiral side and convex and invol
ute umbilical side, umbilicus open but par
tially obscured by an umbilical apertural flap, 
umbilical shoulder angular, sutures radial, very 
slightly curved, periphery rounded: wall 
calcareous, optically granular, perforate, sur
face smooth: aperture a low interiomarginal 
slit extending from the periphery to the 
umbilicus, where it is partially obscured by 
the umbilical flap from the chambers, apertures



of previous chambers may remain open in the 
umbilicus. U. Cretaceous (Cenomanian) to 
Holocene: cosmopolitan.

NOTOPLANULINA Malumian 
and Masiuk. 1976 

Plate 7(3. figs. 1-6
Type species: Planulina rakauroana Finlay, 
19.19 |*1128|, p. 326; OD.
Noioplanutina Malumian and Masiuk. 1476 (*2002),

p. 195
Test about 1 mm in diameter, flattened, 

low trochospiral coil of about three whorls, 
six to thirteen rapidly flaring chambers in the 
final whorl, planoconvex, spiral side flat and 
evolute. sutures strongly curved, raised, and 
limbate, umbilical side involute, chambers 
inflated, sutures curved and depressed, umbil
icus open and deep or may be partly covered 
by umbilical chamber extensions or folia, 
periphery angular and carinate: wall calcar
eous. optically granular, finely perforate except 
for the imperforate thickened sutures: aperture 
an areal transverse slit bending sharply to an 
interiomarginal continuation along the base 
of the chamber face. U. Cretaceous (Coniacian 
to Maastrichtian): New Zealand: Argentina: 
USA: California.

Remarks: The placement of this genus is 
tentative. It was originally described as belong
ing to the Osangulariidae but differs in having 
umbilical folia and a more extensive interio
marginal aperture.

NUMMODISCORBIS Homibrook, 1961
Plate 714. figs. 1-6

Type species: Nummodiscorbis nomzealandica 
Homibrook, 1961: OD.
Nummodiscorbis Homibrook. 1461 |*1539|, p. 106.

Test low and conical, planoconvex to 
concavoconvex, trochospiral, with about two 
and a half gradually enlarging whorls of numer
ous chambers, about twenty chambers in the 
final whorl, sutures elevated as narrow irreg
ular ridges and strongly curved back toward 
the periphery on the convex spiral side, radial 
and depressed on the flattened umbilical side 
in the early stage, in larger specimens bend

ing near the periphery, and finally with sutures 
sharply angled midway between the deep open 
umbilicus and the acutely angled periphery; 
wall calcareous, thin, finely perforate, sur
face finely pustulose on the spiral side and on 
the earlier chambers of the final whorl on the 
umbilical side: aperture an elongate interio
marginal slit extending from the periphery 
nearly to the umbilicus. M. Eocene (U. 
Lutetian) to L  Miocene (Aquitanian); New 
Zealand.

ROTALIATINA Cushman, 1925
Plate 715. figs. 1-3

Type species: Rotaliatina mexicana Cushman. 
1925; OD.
R nlaiialina  Cushman. 1925 1*727), p. 4.

Test a high trochospiral coil, all chambers 
visible on the strongly elevated spiral side, 
only the final whorl visible around the small 
deep umbilicus on the umbilical side, sutures 
radial, nearly straight, periphery rounded; wall 
calcareous, optical character unknown, finely 
perforate, surface smooth: aperture an elon
gate interiomarginal slit, extending from near 
the periphery to the open umbilicus, bordered 
with a narrow lip. U. Eocene (Priabonian) to 
Oligocene: Mexico: USA: Mississippi.

ROTALIATINOPS1S Banner 
and Blow. 1967 

Plate 714, figs. 7-11

Type species: Pulleniaiina'! semiinvoluia 
Germeraad. 1946 (*1228), p. 72; OD.
Rolalialinopxis Banner and Blow, 1967 (*127), p. 146.

Test small, up to 0.25 mm in diameter, low 
to high trochospiral coil of about four whorls, 
biconvex, about five to six chambers per whorl, 
spiral side evolute but final whorl may show a 
tendency to overlap lhal preceding, umbili
cal side involute, chambers inflated, enlarg
ing rapidly as added, periphery broadly 
rounded; wall calcareous, optically granular, 
very finely perforate, surface smooth: aperture 
an elongate slit at the base of the apertural 
face but with a bordering lip both above and 
below. Pliocene (Plaisancian) to Pleistocene: 
Indonesia: India; Arabian Sea.



SCARIFICATINA Moorkens. 1982
Plate 71.1, figs. 10-14

Type species: Boldia reinholdi Pozaryska and 
Szczechura, 1970 (*2468), p. 99 (syn.: Scarifi- 
catina reinholdi Marie. 1964 (*2042), p. 1082, 
1083.1100, pi. 2. fig. 4a-c. name not available, 
I C Z N  A rt. 13 (aH i). n o  d escr ip tio n ); O D . 
Scarificatina Moorkens. 1982 1*21801. p. 101. 
Scarificatina Marie. 1950 (*2035), P- 50 (name nol avail

able. ICZN An. II (a)iii, no description!; OD.
Test enrolled in a low trochospiral coil, 

planoconcave or biconcave with broadly trun
cate periphery, evolute spiral side with ele
vated spiral suture and may have a carinate 
margin, margin of umbilical side rounded; 
wall calcareous, spiral side coarsely perforate, 
surface of final whorl may have radial costae 
in addition to a series of straight parallel ridges 
in the central area only or covering most of 
the umbilical side and appearing to reflect 
attachment to a substrate; aperture multiple, 
of small rounded openings scattered over the 
lower part of the apcrtural face, each bordered 
by a lip. Paleocene (Montian); Belgium; 
Poland.

Remarks: Although the generic and spe
cific names were first used by Marie (1950, 
*2035; 1964, *2042), both were nomina nuda. 
The species was first validly described by 
Pozaryska and Szczechura (1970, *2468) and 
the genus described by Moorkens! 1982,*2180), 
although both were credited erroneously to 
Marie. As the later authors provided the 
descriptions, they are the authors of these 
taxa, regardless of the source of the names. 
Apparently no holotype was designated for 
this species, hence the specimen figured by 
Pozaryska and Szczechura (1970, *2468, pi. 2, 
figs. 3a-c) is here designated as the lectotype 
of Scarificatina reinholdi (Pozaryska and 
Szczechura).

STENSIOEINA Brotzen. 1936
Place 715. figs. 4-6

Type species: Rotalia exsculpta Reuss, 1860 
(*2581), p. 222; OD.
S tem iae ina  Brotzen, 19.16 (*425), p. 164 las Stensioina).

Test coiled in a flat trochospiral, plano
convex to inequally biconvex, spiral side flat

and evolute. with chambers enlarging grad
ually and separated by curved, linibate sutures 
that are strongly elevated in somewhat irreg
ular ridges, resulting in a reticulose surface, 
on the convex opposite side chambers arc 
inflated and elevated into ridges near the 
umbilicus, sutures are more nearly radial, and 
later ones may be slightly depressed, periph
ery broadly rounded; wall calcareous, opti
cally granular, coarsely perforate, surface with 
prominent irregular sutural ridges on the spi
ral side; aperture a low interiomarginal open
ing between the umbilicus and periphery. U. 
Cretaceous (Turonian to Maastrichtian): 
cosmopolitan.

Subfamily GAVELINELLINAE 
Hofker. 1956

Guvelinellinae Loeblich and Tappan. 1961 (*1902), p. .116 
(nom. iransl. ex family).

Gyroidininae Saidova. 1981 (*2696), p. 4.1 Isubfamilyi- 
Test trochospirally coiled; aperture an 

interiomarginal equatorial arch that may con
tinue on the umbilical side to the umbilicus, 
where it Is partially covered by a distinctive 
flap, flaps of successive chambers commonly 
remaining visible in the umbilical area. L. 
Cretaceous (Barremian) to Holocene.

ANGULOGAVELINELLA Hofker. 1957
Plate 716. figs. 19-21

Type species: Discorbina gracilis Marsson. 
18781*2047), p. 166: OD.
Angulogavelinella Hofker, 1957 (*1512|, p. .165.

Test lenticular to inequally biconvex, low 
trochospiral coil with numerous chambers 
per whorl, spiral side evolute. sutures curved 
and oblique, umbilical side involute, sutures 
very strongly curved back at the periphery, 
umbilicus small and deep, periphery carinate; 
wall calcareous, spiral side nonperforate, umbil
ical side coarsely perforate, sutures and carina 
nonperforate; aperture an elevated interio
marginal arch that may be somewhat oblique, 
about midway between the umbilicus and 
periphery on the umbilical side. U. Creta
ceous (Maastrichtian); East Germany; Sweden: 
Netherlands.



ANOMALINULLA Saidova, 1975
Plate 715, figs. 7-9

Type species: Anomalinulla marina Saidova. 
1975: OD.
Anomalinulla Saidova. 1975 (*2695), p. 277.

Tesi small, from 0.5 mm to 0,6 mm in 
diameter, enrolled in a low trochospiral coil, 
evolute and flattened spiral side of about two 
whorls, only the eight to nine chambers of the 
final whorl visible on the involute and centrally 
umbilicate side, sutures straight, radial, weakly 
depressed, periphery broadly rounded; wall 
calcareous, microgranular, perforate, surface 
smooth; aperture interiomarginal, equatorial, 
continuing on the umbilical side to the um
bilicus, bordered by a narrow lip that expands 
at the umbilical margin. Holocene; tropical 
and temperate areas of the Pacific.

Remarks: G r roidinopsis M cC ul loch. 1977 
is very similar in general appearance but has 
a prominently angled umbilical shoulder and 
a more restricted equatorial aperture that 
does not extend into the umbilical area.

BERTHELINA Malapris, 1965
Plale 715, figs. 16-18

Type species: Anomalina intermedia Berthelin. 
1880 (*2211, p. 67: OD.
Gavelinella iBerthelina) MaJaprLs, 1965 (*19981. p. 138 

laLso err. cil. ax Gavelinella iBerlhelinella). pi. 5. non 
Berthelinella Loeblich and Tuppon. 1957).
Test in a flat trochospiral, spiral side par

tially evolute, with early whorls covered by a 
thickened umbo, numerous chambers enlarg
ing rapidly as added, sutures curved, depressed, 
umbilical side nearly involute, with umbili
cus partially covered by the apertural flaps 
that extend proximally and toward the umbil
icus from each chamber, those of the last few 
chambers distinctly visible at the center of 
the test, each slightly overlapping that pre
ceding but not covering the umbilicus and 
may remain separated or may be attached to 
earlier ones, periphery rounded to subangular. 
peripheral outline may be slightly lobulate; 
wall calcareous, optically granular, perforate, 
surface smooth; aperture interiomarginal. 
extending from the periphery onto the umbil
ical side where it continues beneath the um

bilical apertural flap, upper bordering lip 
slightly produced. L. Cretaceous (Albian); 
cosmopolitan.

BfLINGULOGAVELINELLA
Scheibnerova, 1971 

Plate 716. figs. 1-3
Type species: Bilingulogavelinella australis 
Scheibnerova, 1971; OD.
Bilingulogavelinella Scheibnerova, 1971 (*27491. p. 122.

Test coiled in a flat trochospiral or plani- 
spiral. bi-involute but asymmetrical, with umbil
ical flaps from the chambers on both sides, 
six to eight somewhat inflated chambers in 
the final whorl, sutures radial to slightly curved, 
depressed, periphery broadly rounded; wall 
calcareous, thin, perforate, optical character 
not described, surface smooth; aperture an 
equatorial interiomarginal slit, with supple
mentary slitlike openings beneath the tongue
like umbilical chamber flaps. L. Cretaceous 
(Albian) to U. Cretaceous (Turanian); cool 
water, cosmopolitan.

BOLDIA van Bellen, 1946
Plate 715. figs. 10-15

Type species: Rotalina lobata Terquem, 1882 
(*3147), p. 63: OD.
Boldia van Bellen. in van den Bold. 1946 1*279), p. 124 

Inom. subsl. pro Terquemia van Bellen. 1946). 
Terquemia van Bellen, 19461*182), p. 86(non Terquemia 

Tate. 1868, nec van Veen. 1932); type species: obj.,OD.
Test in a flat trochospiral coil, planocon

cave to biconcave, spiral side evolute, numer
ous gradually enlarging chambers, surface 
excavated but with an elevated margin of the 
apertural face continuing into the peripheral 
keel on the spiral side, remaining as an eleva
tion parallel to and adjacent to the curved 
and depressed sutures, umbilical side flat to 
concave, involute, umbilical apertural flap 
extending from each chamber into the umbili
cus. sutures nearly radial, flush in the outer 
part but incised between the umbilical cham
ber flaps near the moderately depressed 
umbilicus, periphery broadly truncate and 
may have carinate maigins. peripheral out
line lobulate; wall calcareous, coarsely per
forate, surface appearing roughened: aperture



a low interiomarginal arch at the umbilical 
edge of the truncate apertural face, continu
ing onto the umbilical side beneath the umbil
ical chamber flap, earlier apertures of the 
final whorl may remain as slits bordering the 
imbricated chamber flaps of previous cham
bers. Paleocene to M. Eocene; Europe; Cuba: 
Guatemala.

COCOAROTA Loeblich and Tappan. 1986 
Plate 7J7. figs. 1-7

Type species: Anonialina cocoaensis Cushman. 
1928 (*749), p. 75; OD.
C ocoarota  Loeblich amt Tappan. 1986 (*1928), p. 257.

Test planoconvex to concavoconvex, with 
a low trochospiral coil, globular proloculus 
followed by two to three whorls, ten to thir
teen chambers in the final whorl, spiral side 
evolute, concave where the chamber surface 
is excavated below the level of the elevated 
sutures, umbilical side involute, sutures 
thickened, nearly straight and radial, slightly 
elevated on the spiral side, strongly elevated 
on the umbilical side and terminating in a 
prominent raised boss at the umbilical margin, 
umbilical bosses of earlier chambers and whorls 
forming a pillarlike umbilical mass, periph
ery subangular in early whorls, broadly rounded 
in the final chambers; wall calcareous, coarsely 
perforate except for the imperforate apertural 
face, apertural lip, and limbate sutures, per
forations may be obscured by secondary depos
its on the spiral side but remain open between 
the imperforate elevated sutures on the umbil
ical side; aperture a low interiomarginal and 
equatorial arch, bordered by a prominent nar
row lip, and continuing beneath the basal 
margin of the chamber onto the umbilical 
side. U. Eocene: USA; Alabama; Mexico; 
Cuba; Trinidad; Peru.

Remarks: Van Morkhoven et al. (1986b, 
*2185A, p. 267) incorrectly identified as Cib- 
icidoides micrus (Bermudez)” specimens of 
the type species of Cocoarota. If synonymous. 
Cushman's species from the U. Eocene would 
have clear priority of many years, hut it is a 
much more robust form, with broad periph
eral margin, deeply excavated spiral side with 
clear secondary deposit of shell material

obscuring early whorls, thickened sutures end
ing in prominent umbilical thickenings around 
an umbonal plug or plugs on the convex umbil
ical side, and an imperforate, broad low 
apertural face. In contrast, the L. Eocene 
Cihicides micrus Bermudez is lenticular, sub- 
equally biconvex, and has an acutely angled 
periphery.

DISCANOM ALINA Asano, 1951
Plaie 718. figs. 1-9

Type species: Discanomaiina japonica Asano. 
1951 = Rotalina semipunctata Bailey, 1851 
(*106), p. 11: OD.
D iscanom aiina  Asano. 1951 (*87), p. IX 
P am m alina  Loeblich and Tappan. 1957 (*1897), p. 2.10; 

lype species: Parvm alina bilateralis Loeblich and Tap- 
pan. 1957 — R otalina sem ipunc ta ta  Bailey. 1851; OD. 

Pscudorosalinoides McCulloch, 1977 (*1961), p. 452; 
type species: P se u d o ro sa lin o id e s  c h a lh a m e n s is  
McCulloch, 1977 -  Rotalina sem ipunctata  Baiity, 1851; 
OD.
Test free or attached by one side during 

life, resulting in irregular growth, robust, coiling 
low trochospiral to nearly planispiral. one 
and a half to two rapidly enlarging whorls and 
about seven to nine laterally inflated cham
bers in the final whorl, chambers with umbili
cal flaplike projections on one or both sides, 
coiling variable, may be partially or wholly 
involute on one or both sides, or may be 
almost entirely evolute, sutures radial, straight 
to curved, depressed, periphery broadly 
rounded, peripheral outline circular, lobulate. 
or with one or more projections, depending 
on the mode of attachment if any; wall cal
careous, optically granular, coarsely perforate, 
but with nonperforate apertural face, cham
ber flaps and area of attachment; aperture a 
broad and low interiomarginal and equato
rial slit that may extend onto the imperforate 
side of the test and bordered above by a nar
row lip, slitlike supplementary openings pres
ent beneath the umbilical flaps, but both flaps 
and supplementary apertures are reduced or 
disappear on the free side of asymmetrical 
attached specimens that have distinct imper
forate and perforate sides. Miocene to Holo
cene; cosmopolitan.

Remarks: The extreme variability in a large



population of the type species was demon
strated by Medioli and Scott, 1978 (*2083) to 
reflect the free or attached nature of the indi
vidual specimen.

ECHIGOINA Matsunaga. 1963
Plate 716, figs. 4 and 5

Tvpe species: Echigoina /uUa/Matsunaga, 1963; 
OD.
E chiyoina  Matsunaga, 19631*2064), p. 115.

Test trochospiral in the early stage, plani- 
spiral in the adult, eight to ten rapidly enlarg
ing and slightly inflated chambers in the final 
whorl, chambers with small umbilical flaps 
on both sides of the test, sutures radial, gently 
curved, depressed, periphery rounded; wall 
calcareous, coarsely perforate, optical char
acter not described: aperture interiomarginal, 
equatorial, and extending along the base of 
the final chamber onto both sides, bordered 
above with a narrow lip. Miocene to Pliocene; 
Japan.

GAVELINELLA Brotzen, 1942 
Plate 718. figs. 10-18

Type species: Discorbina pertusa Marsson, 
1878 (*2047), p. 166; OD.
G avelinella  Brotzen. 1942 (*428j, p. 7. 
P seudovalvulinero  Brotzen, 19421*428), p. 20: type spe

cies: Rosalina lorneiana  d'Orbigny. 1840 1*2307), p. 
36; OD.

A nom alina  iG a w lin e lta l Vasilenko. 1954 1*3259), p. 73 
(nom. transl.).

A nom alina  fPseudovalvulineria) Vasilenko. 1954 (*3259), 
p. 83 (nom. transl.).

A no m a lin a  (B rotzenella) Vasilenko, in N. K. Bykova et 
al.. 1958 (*475), p. 52: type species: A n o m a lin a  m on- 
teretensis Marie, 1941 1*2031), p. 243; OD. 

Brotzenella  Podobina. 1975 (*2434 f, p. 134 (nom. transl.).
Test trochospiral. biconvex, sides flattened, 

spiral side evolute, umbilical side involute, 
umbilicus partially closed by a subtriangular 
umbilical flap from each chamber, may also 
have a small umbilical boss, periphery rounded; 
wall calcareous, optically granular, perforate; 
aperture a low interiomarginal slit extending 
from near the periphery to the umbilicus, 
bordered above by a narrow lip that is contin
uous on the flattened side with the umbilical 
flap at the chamber margin, the aperture con
tinuing beneath the flaps to connect with

those of earlier chambers. L. Cretaceous 
(Barremian) to U. Paleocene (Landenian); 
cosmopolitan.

GYROIDELLA Saidova. 1975
Plate 716. figs. 6 and 7

Type species: Gvmidellaplanata Saidova. 1975; 
OD.
G ym id e lla  Saidova, 1975 1*2695), p. 276.

Test trochospiral, slightly flattened, spiral 
side evolute, with about two and a half gradually 
enlarging whorls, about nine to ten chambers 
in the final whorl, sutures curved, slightly 
oblique, umbilical side involute, sutures radial 
and slightly depressed, umbilicus closed with 
glassy umbonal plug; wall calcareous, optically 
granular, finely perforate, surface smooth; 
aperture interiomaiginal and equatorial, against 
the periphery of the preceding whorl and 
extending somewhat onto the umbilical side. 
Holocene, at 988 m to 1.350 m: W. Pacific: off 
New Guinea. Samoa. Tonga, and Kermadec.

GYR01DINA d'Orbigny, 1826 
Plate 716, figs. 8-18

Type species: Gvroidina orbicularis d'Orbigny, 
1826; SD Cushman. 1927 (*746), p. 190. 
G ym id in a  d'Orbigny. 1826 1*2303), p. 278.
Rotalia (G yro id ina l Yabe and Hanzawa. 19291*3410), p. 

155 I nom. transl.).
G yroidinus Saidova. Belyaeva, and Burmistrova, 1974 

(*2697), textfig. 1 mame not available. 1CZN Art. 13 
la)(i), no description).

G yroid inus Saidova. 1975 1*2695), p. 237; type species: 
G yroidinus pu tisukensis Saidova. 1975: OD.
Test trochospiral, spiral side evolute. flat

tened, or slightly convex, chambers in two 
and a half to three gradually enlarging whorls, 
early whorls covered with later calcite lamellae, 
sutures curved back to the periphery, umbili
cal side strongly convex, involute, sutures 
curved, nearly radial, umbilicus closed, periph
ery bluntly angled: wall calcareous, optically 
granular, coarsely perforate; aperture a low 
interiomarginal slit, extending nearly to the 
periphery and about halfway to the umbilicus. 
Holocene; Italy.

Remarks: The description of this genus 
has been changed to conform with the lectotype 
of G. orbicularis designated by Hansen (1967,



*1390, p. 7). Most o ther records of G. 
orbicularis are neither conspecific nor con
generic with the leclotype. Many species 
previously included in Gyroidina are correctly 
placed in Gyroidinoides or Hansenisca.

GYROIDINOPSIS McCulloch, 1977 
P la te  717. figs. 8-10

Type species: Gyroidinopsis partidiana  
McCulloch. 1977: OD.
Gymtdinopsis McCulloch. 1477 |*1%1|, p. 374.

Test robust, trochospiral. spiral side slightly 
convex, all of the three rapidly enlarging whorls 
visible although early ones are partially 
obscured by clear calcite in the umbonal region, 
chambers increasing very little in height as 
added, about twelve in the final whorl, sutures 
straight, radial, thickened, and flush with the 
surface, on the umbilical side a ridge about 
midway between the periphery and the umbil
icus marks the sharply angled umbilical shoul
der that borders the deeply excavated umbilical 
margin, sutures Hush at the outer end of the 
chambers but incised inward from the shoul
der ridge to a small umbilical plug, periphery 
broadly rounded; wall calcareous, hyaline, 
translucent, finely perforate except the umbil
ical ends of the chambers that are imperfo
rate from the umbilical shoulder inward: 
aperture interiomarginal, a low equatorial arch 
bordered by a narrow lip but not extending 
onto either spiral or umbilical side. Holocene: 
off Mexico, USA: California.

Remarks: The incised sutures on the umbil
ical side were described and figured as sec
ondary apertures between umbilical flaps, but 
the holotype of the type species shows only 
the imperforate umbilical end of the cham
bers extending inward from the angular umbil
ical shoulder with no openings other than the 
equatorial aperture.

HANSENISCA, n. gen.
Plate 719. figs. .S-9

Type species: Gvroidina soldanii d'Orbigny. 
1826 (*2303), p. 278: OD.

Test trochospirally enrolled, spiral side evo- 
lute and flattened to slightly depressed below 
the margin of the final whorl of chambers,

umbilical side elevated and involute, with 
subangular umbilical shoulder bordering the 
open umbilicus, sutures radial, straight to 
slightly curved, flush to depressed, periphery 
broadly truncate; wall calcareous, hyaline, 
optically granular, perforate, surface smooth; 
aperture a short equatorial and interiomaiginal 
slit, bordered by a narrow lip, an umbilical 
flap extending into the umbilicus from each 
chamber partially covers the small secondary 
aperture, so that the latter can be seen around 
the umbilicus only when viewed obliquely. U. 
Oligocene to Holocene: cosmopolitan.

Etymology: Patronymic, for Hans Jrirgen 
Hansen of Copenhagen, in recognition of his 
work on foraminiferal morphology and ultra
structure, + isca. diminutive; gender feminine.

Remarks: Hansen (1967. *1390, p. 7) desig
nated a lectotype for Gyroidina orbicularis 
d’Orbigny, the type species of Gyroidina. and 
later (1970, *1391, p. 105) showed that the 
specimens illustrated by Loeblich and Tappan 
(1964, *1910, fig. 614. 5, 6) are not that spe
cies but "Gyroidina" soldanii. Hansenisca 
differs from Gyroidina in having an open umbil
icus surrounded by umbilical chamber flaps 
over the supplementary umbilical apertures.

Gyroidina soldanii was named by d'Orbigny 
in 1826 and the occurrence given as Adriatic 
Sea. near Rimini. Italy. Although no descrip
tion was given at that lime, the species was 
validated by d'Orbigny’s reference to figures 
in Soldani (1CZN Art. 12(a). 12(b)(1.7ll.

HANZAWAIA Asano, 1944
Plait 719, figs. 1-4

Type species: Hanzawaia nipponica Asano, 
1944; OD.
Hanzawaia Asano. 1944 1*84), p. 98.

Test trochospiral, planoconvex, whorls en
larging rapidly, chambers numerous, sutures 
thickened and strongly curved back at the 
periphery, convex side involute with clear 
central umbilical boss, flattened side partially 
evolute, umbilical apertural flap from each 
chamber extending over the umbilical region 
and chambers of earlier whorls, successive 
flaps may coalesce over the entire umbilical 
area, periphery subangular and may be cari



nate: wall calcareous, optically granular, mod
erately coarsely perforate but with clear 
nonperforate area above the aperture and 
nonperforate umbilical flaps, thickened sutures, 
and peripheral keel: aperture interiomarginal 
and equatorial, against the periphery of the 
previous whorl and extending slightly onto 
the involute side but continuing beneath the 
umbilical flaps on the flattened side, supple
mentary openings present at the inner and 
outer margins of the umbilical flaps. Oligocene 
to Holocene; cosmopolitan.

Remarks: Nautilus asterizans Fichtel and 
Moll. 1798 was shown by Hansen and Rogl 
11980, *1397, p. 174) to be congeneric with 
Hanzawaia, and as Flnrilus stellatus I type spe
cies of Florilus) was proposed as a replace
ment name for N. asterizans. Florilus is 
synonymous with Hanzawaia. A petition was 
submitted to the ICZN (ZN(S) 2225/2) to 
suppress Florilus. which previously was 
regarded as very close to Nonion and to include 
both Florilus and Nautilus asterizans on the 
Official Lists of Rejected and Invalid Generic 
| and Species | Names in Zoology, respectively, 
and to place Hanzawaia and its type species, 
H. nipponica. on the Official Lists of Generic 
[and Species| Names in Zoology, respectively.

HOLLANDINA Haynes. 195b
Plate 720. figs. 1-4

Type species: Hollandinapegwellensis Haynes, 
1956: OD.
Hollandina Haynes. 1956 (M43.1l, p. 44.

Test tiny, lenticular, spiral side convex and 
evolute, with about three slowly enlarging 
whorls, final whorl with six to nine chambers, 
sutures oblique and curved, later ones slightly 
depressed, umbilical side involute and slightly 
less convex, sutures gently curved, weakly 
depressed, umbilicus closed, periphery sub- 
angular; wall calcareous, optically granular, 
surface smooth to grainy in appearance, 
scattered perforations widely spaced on the 
spiral side, only rare pores near the periphery 
on the umbilical side; aperture interiomarginal. 
a low arch on the periphery, extending onto 
the umbilical side about halfway to the umbil
icus and with a somewhat elevated imperfo

rate bordering lip. U. Paleocene (Thanetian); 
England; Sweden: Denmark: Greenland.

Remarks: Previously regarded as congen
eric with Heterolepa (Loeblich and Tappan, 
1964, *1910, p. C759), study of topotypes with 
the SEM allows recognition of Hollandina as 
a distinct genus, with tiny lenticular test, fewer 
chambers per whorl, wall perforations largely 
restricted to the spiral side, and aperture 
restricted to the umbilical side.

HOLMANELLA Loeblich and Tappan, 1962
Plate 714. figs. 16-24

Type species: Discorbinella valmonteensis 
Kleinpell. 19381*1707), p. 350; OD. 
Holmanella Loeblich and Tappan. I%2 (*1908), p. 72.

Test laige. flattened, early stage in a low 
trochospiral coil, later becoming nearly 
planispiral and bievolute but not symmetrical, 
about two and a half rapidly enlarging whorls, 
increasing from about five to seven chambers 
per whorl in the early stage to eight or nine in 
the final whorl, sutures depressed, curved 
slightly back at the periphery, bluntly rounded 
periphery with imperforate carinal band; wall 
calcareous, thin, optically granular, coarsely 
perforate: aperture a low subequatorial arch 
in the early stage, becoming progressively 
more asymmetrical in later chambers, a nar
row slit beginning perpendicular to the basal 
aperture and extending obliquely up the 
aperturaJ face, both slits bordered above by a 
narrow lip, aperture continuing as a slit along 
the spiral suture on the umbilical side, the 
umbilical margin of each chamber bordered 
with a very narrow protruding flap or lip.
M. Miocene (Helvetian). Mohnian: USA: 
California.

LINARES1A Gonzalez-Donoso, 1968
Plate 722. figs. 1-7

Type species: Anomalina pompilioides Gal
loway and Heminway var. semicribrata J. R 
Beckmann. 19541*170), p. 400; OD.
Unaresia Gonzalez-Donoso, 1468 (*1263), p. 76.

Test in a low trochospiral to almost plani
spiral coil, robust, umbilical side involute and 
spiral side partially evolute and centrally 
umbonate, slightly depressed sutures gently



curved on the spiral side, radial and straight 
on the umbilical side, periphery broadly 
rounded, peripheral outline slightly lobulate; 
wall calcareous, optically granular, coarsely 
perforate on the umbilical side, the pores 
becoming larger and conical in form with the 
addition of successive lamellae, spiral side 
smooth and more sparsely perforate and may 
have an imperforate peripheral band; aperture 
a low interiomarginal and equatorial slit ex* 
tending nearly to the umbilicus on the umbil
ical side, bordered by a narrow lip. Eocene; 
Barbados; Spain.

Remarks: Although the genus was described 
originally as “radial.” this apparently referred 
to the thick and fibrous appearance of the 
wall as viewed in the light microscope, resulting 
from the lamellae and coarse perforations. In 
polarized light, a specimen from Barbados 
showed an optically granular wall.

LINGULOGAVEL1NELLA Malapris. 1965
Plate 721, figs. 8-19

Type species: Lingulogavelinella albiensis 
Malapris. 1965; OD.
Lingulo^avelinella  Malapris, 1965 1*1998), p. 139. 
O m stella  Butt. 19661*458), p, 178; type species: O m sietla  

turon ica  Butt. 1966; OD.
Test in a flat trochospiral coil, spiral side 

may be partially evolute or involute, about 
five to eight somewhat inflated chambers in 
the final whorl, sutures depressed, radial, and 
gently curved, umbilical side concave, flat, or 
slightly convex, umbilicus closed, chambers 
with large umbilical flaps projecting back
ward and toward the umbilical region, suc
cessive flaps imbricated and resulting in a 
stellate umbilical pattern, periphery broadly 
rounded, peripheral outline slightly lobulate; 
wall calcareous, thin, hyaline, perforate, opti
cal character not described: aperture an 
interiomarginal and equatorial arch, contin
uing from the periphery to the umbilicus and 
bordered by a narrow lip that expands at the 
umbilical end to form the stellate flaps, aperture 
continues beneath and along the back side of 
the flap to a small sutural opening, the sutural 
openings remain as relict apertures adjacent 
to the flaps of earlier chambers. L. Creta

ceous (Albian) to U. Cretaceous (Tlironian); 
cosmopolitan.

ORITHOSTELLA Eicherand Worstell. 1970
Plate 723. figs. 1-7

Type species: Orithoslella viriola Eicher and 
Worstell, 1970; OD.
O rithostella  fc'jcher and Worstell, 1970 1*1082), p. 293: 

OD.
Test with a flat trochospiral coil, plano

convex. involute side convex to subconical, 
chambers strongly protruding around the nar
row umbilicus that may be filled with a cen
tral boss, flatside semievolute, with one and a 
half to two whorls, and about seven to nine 
chambers in the final whorl, the umbilical 
margin produced as a large umbilical flap 
that may cover part of the preceding chamber, 
sutures curved and sinuate, depressed on the 
convex involute side, flush to somewhat de
pressed adjacent to the umbo on the flat side, 
periphery subangular, with a thick imperfo
rate keel; wall calcareous, optically granular, 
perforate on both sides of the lest; aperture 
an interiomarginal equatorial arch against the 
periphery of the preceding whorl, continuing 
onto the flat side around the umbilical flap 
and along the preceding suture, those of pre
vious chambers of the final whorl remaining 
open around the spiral suture and successive 
flaps. U, Cretaceous (Cenomanian to Turan
ian); cosmopolitan.

PARALABAMINA Hansen, 1970
Plate 721. figs. 1-7

Type species: Eponides lunata Brotzen, 1948 
(*429), p. 77; OD.
Paralabamina Hansen. 19701*1391), p. 101.

Test free, trochospiral. biconvex, nearly 
circular in outline, about six chambers in the 
final whorl, sutures radial to slightly curved 
on the convex umbilical side, curved and 
oblique on the less convex spiral side, umbili
cus closed, periphery rounded to subacute: 
wall calcareous, more densely and rather 
coarsely perforate on the spiral side, optically 
granular, surface smooth: aperture a low in- 
teriomarginal arch on the umbilical side, mid
way between the umbilicus and periphery.



continuing as a slit nearly to the umbilicus 
and periphery and bordered by a narrow lip. 
U. Cretaceous (Maaslrichtian) to Paleocene; 
Sweden: Denmark: Poland: Egypt: USA: New 
Jersey.

PSEUDOGAVELINELLA Voloshina. 1981
P la te  719. figs. 10-15.

Type species: Rosaline clementiana d’Orbigny. 
1840 (*2307), p. 37; OD.
Pseudogavelinella  Voloshina, in Suhlv.tina ei al., 1981 

1*3083), p. 8.V
Test in a low trochospiral coil, sides flat

tened. all whorls visible on the spiral side, 
only the eight to nine chambers of the final 
whorl visible on the opposite side, chambers 
with prominent umbilical flaps that remain 
exposed around the narrow umbilicus, sutures 
thickened, elevated, and slightly oblique on 
the spiral side, straight, radial, and depressed 
on the umbilical side, periphery broadly 
rounded, peripheral outline lobulate: wall 
calcareous, more coarsely perforate on the 
umbilical side: aperture interiomarginal, an 
equatorial arch extending onto the umbilical 
side beneath the umbilical flaps and bordered 
above by a narrow lip. U. Cretaceous (Cam
panian): Europe.

SCHEIBNEROVA Quilty, 1984
Plate 723. figs. 8-14

Type species: Scheibnerova protindica Quilty, 
1984: OD.
Scheibnerova  Quilty. 1984 1*2503), p. 234.

Test lenticular, trochospiral. with two and 
a half whorls, the five and a half to six cham
bers of the final whorl appearing crescentic 
on the strongly convex spiral side where not 
obscured by the hispid surface, sutures flush 
to slightly elevated, strongly recurved at the 
periphery, umbilical side convex but with 
broadly depressed umbilical region, cham
bers with wide umbilical flaps, sutures radial, 
nearly straight, depressed, periphery carinate, 
peripheral outline lobulate; wall calcareous, 
spiral side prominently hispid, the short spin- 
ules imperforate and circular in section, umbil
ical side may have peripheral hispid zone but 
is smooth elsewhere and generally imperforate,

with only a few coarse pores in the central 
part of each chamber: aperture interiomar
ginal, midway between the umbilicus and 
periphery, extending beneath the umbilical 
flap where it may continue as a short slit 
along the intercameral suture. U. Cretaceous 
(L. CenomanianI; Indian Ocean.

Family K.ARRERIIDAE Saidova, 1981
Kaireriidae Locblich and Tappan. 1982 1*19171, p. 36.

nom. transl. ex subfamily Karrerilnae.
Karreriinae Saidova, 1981 (*2496), p. 40 (subfamilyl.

Test attached, early stage trochospiral, later 
uncoiling and rectilinear; aperture terminal, 
rounded. L. Cretaceous (Apdan) to Holocene.

KARRERIA Rzehak, 1891
Plate 724. figs. 1-7

Type species: Karreria fa!lax Rzehak. 1891; 
OD.
K arreria  Rzehak, 1891 1*2681), p. 4 .6 .
Vagocibicides Finlay, 1939 (*l 128), p. 326: type species: 

V agocibicides truioria Finlay, 1939; OD.
Test attached for much of growth, early 

stage trochospirally enrolled with one or more 
volutions, the spiral side attached and the 
free side involute, later uncoiling, with shape 
and nature of chambers varying according to 
the nature of the attachment, sutures depressed, 
nearly straight; wall calcareous, optically 
granular, thick and of two distinct layers, an 
outer fine-grained and finely perforate layer 
and an inner more coarse-grained layer, sur- 
face smooth; aperture subterminal to terminal, 
rounded. L. Cretaceous (Albian) to Holocene; 
cosmopolitan.

MANORELLA Grice, 1948
Plate 65, fig. 8; plate 724, figs. 11-14: plate 725. figs. 1-5 
Type species: Manorella proteus Grice, 1948: 
OD.
M anorella  Grice, 1948 (*1299), p. 223.
A ren o n in a  Barnard, 1958 (*140), p. 118: type species: 

A ren o n in a  cretacca  Barnard. 1958: OD.
Test trochospirally enrolled in the early 

stage, later uncoiling and uniserial, with closely 
appressed chambers that may remain cylin
drical, may expand laterally and become flared, 
or may branch; wall calcareous, coarsely per
forate. optically granular, very thick, of two



layers, a fine-grained structurally radial and 
lamellar outer layer separated by a dark median 
line from the innermost coarsely crystalline 
layer that has large crystals projecting into 
the chamber cavity: aperture generally multi
ple. one or more ovate to slitlike or irregular 
openings that may be produced on low col
larlike projections. L). Cretaceous: USA: Texas 
(Coniacianl; England (Senonian).

Remarks: Previously both Manorella and 
Arenonina were thought to be agglutinated, 
but our restudy and thin sections of numer
ous topotypes of the former show its cal
careous perforate nature. Illustration of the 
holotype of Arenonina cretacea by SEM also 
shows it to be calcareous and perforate, accord
ing to a revision by Mark A. Wilson (personal 
communication. Nov. 21.1986: see also Wilson, 
1986, *3381 A, p. 1).

SIMIONESCELLA Neagu, 1975
Plate 724, figs. 8-10

Type species: Simionescella megastoma Neagu, 
1975: OD.
Simionescella Neagu. 1975 (*2236), p. 114.

Test attached by the flat to weakly con
cave spiral side, compressed, low trochospiral 
coil of two to three close coiled whorls followed 
by a rapidly expanding whorl that becomes 
astacoline and may have a few uncoiled 
chambers, sutures curved, thickened, and ele
vated on the spiral side, weakly depressed on 
the umbilical side, umbilicus closed but lacks 
a plug, periphery subangular; wall calcareous, 
surface smooth: aperture a large oval open
ing that occupies the entire apertural face, 
with recurved border forming a broad lip. L. 
Cretaceous (L. Aptian); Romania.

Family COLEITIDAE Loeblich 
and T appan,1984

Coleitidae Loeblich and Tappan. 19841*1918), p. 54.
Test trochospiral in the early stage, later 

uncoiled and rectilinear; wall calcareous, hya
line oblique, surface coarsely cancellate; aper
ture elongate and terminal in the uncoiled 
stage, with projecting tooth at one margin, a 
solid columnar toothplate extending from inner 
margin of aperture to attach near the previ

ous foramen. L. Paleocene (Danian) to M. 
Eocene (Lutetian).

COLETTES Plummer, 1934
Plate 726. tigs. 1-3

Type species: Pulvinulina reticulosa Plummer. 
1927 (*24211, p. 152; OD.
Coleiies Plummer. 1934 (*2426), p. 605.

Test trochospiTally coiled in the early stage, 
later uncoiling and flattened, sutures gently 
curved, periphery carinate; wall calcareous, 
hyaline, optically granular, coarsely perforate, 
sutures elevated, with cross ridges connecting 
the sutural ridges and producing a coarsely 
reticulate surface: aperture in the early stage 
an irregular oval near the periphery on the 
umbilical side, becoming elongate and termi
nal in the adult with a small tooth on the 
umbilical margin of the opening, a solid colum
nar toothplate extending from the inner mar
gin of the aperture through the chamber lumen 
to connect with the preceding foramen. Paleo
cene (Danian) to M. Eocene (Lutetian); USA: 
Texas, Alabama, New Jersey. California; 
Guatemala; Cuba; Haiti; Sweden; Pakistan.

Family TRICHOHYALIDAE Saidova, 1981
Trichohyalidae Loeblich and Tappan, 1982 1*1917), p.

36, nom. iransl. ex subfamily THchohyalinac. 
Trichohyalinac Saidova. 1981 (*2696), p. 43 (suhfamilyl. 
THchohyalinea Saidova, 1981 (*2696), p. 43 (supersub

family).
Test trochospiral, umbilical side partly or 

wholly obscured by secondary growth of shell 
material. Oligocene to Holocene.

AUBIGNYNA Margerel. 1970
Plate 726, figs. 4-10

Type species: Aubignyna mariei Margerel. 
1970; OD.
Aubignyna Margerel. 1970 (*2027), p. 60.

Test a low trochospiral coil of one and a 
half to two gradually enlarging whorls, eight 
chambers in the final whorl, sides flattened, 
sutures weakly depressed, straight, and radial 
to oblique on the evolute spiral side, curved 
on the involute umbilical side and deeply 
incised from the umbilicus midway to the 
periphery, final whorl of chambers somewhat



produced in the umbilical region, periphery 
rounded: wall calcareous, hyaline, optically 
radial, perforate, surface smooth, except for 
numerous beadlike granules that cover the 
lower part of the apertural face, the borders 
of the incised sutures on the umbilical side 
and (he umbilicus; aperture interiomarginal, 
extending from the umbilicus to the periph
ery but commonly obscured by the granular 
deposit, supplementary sutural apertures re
ported to occur on the umbilical side, although 
these may merely reflect the deeply incised 
sutures, us in Buccella. Pliocene: France.

BUCCELLA Andersen. 1952
Piute 726. figs. 11-16

Type species: Eponides hannai Phleger and E 
L. Parker. 1951 (*2404), p. 21: OD.
Buccella Andersen. 1452 (*331, p. 143.
Me\arotalia McCulloch. 1477 1*1961), p, 426; type spe

cies: Mesorotaliu tastidio\a McCulloch, 1977; OD.
Test planoconvex to lentjcular, trochospiral, 

with three to four gradually enlarging whorls, 
seven to eight chambers in the final whorl, 
sutures thickened, oblique, curved back toward 
the periphery on the spiral side, radial and 
incised on the umbilical side, umbilical ends 
of the sutural fissures closed by a deposit of 
granules, but openings are left into the fis
sures near the outer end of the granular cover, 
the openings previously having been misinter
preted as sutural apertures, periphery cari
nate; aperture interiomaiginal, midway be
tween umbilicus and periphery, and may be 
partially covered by the umbilical granules. 
Oligocene to Holocene: cosmopolitan.

NEOBUCCELLA McCulloch. 1977
Plate 728. tips. 1-3

Type species: Neobuccella elaborate McCul
loch. 1977; OD.
Neobuccella McCulloch, 1977 (*19611, p. 293.

Test flattened lenticular, with a rapidly flar
ing and nearly symmetrical trochospiral coil 
of numerous broad and low chambers, sutures 
strongly curved, thickened, beaded, and ele
vated on the umbilical side, depressed on the 
spiral side, periphery subangular: wall cal
careous, perforate, except for the imperfo

rate apertural face, surface of early chambers 
on umbilical side highly pustulose. spiral side 
smooth; aperture may be obscured by the 
pustulose coating. Holocene; Mexico.

Remarks: Neobuccella differs from Tricho- 
hyalus in having a pustulose coating only on 
early chambers of the umbilical side.

TRICHOHYALUS Loeblich 
and Tappan.1953

Plate 727. figs. 1-10
Type species: Discorbis bartletti Cushman. 
1933 (*773), p. 6 ; OD.
Trichnhyalus Loeblich and Tappan, 1953 (*1887), p. 1 lb.

Test trochospiral, planoconvex, spiral side 
evolute, about nine or ten chambers in the 
final whorl, sutures depressed, radial, and 
gently curved, umbilical side involute, periph
ery rounded, peripheral outline moderately 
lobulate: wall calcareous, optically granular, 
coarsely perforate, umbilical side radially finely 
striate and pustulose, the later lamellae forming 
a vesicular plate over most of the umbilical 
surface, perforations through the plate open
ing into the cavity beneath: no external aperture 
apparent, but dissection shows an interiomar
ginal intercameral foramen on the umbilical 
side near the outer margin of the chambers. 
Pleistocene to Holocene: Arctic Canada: 
USSR: Northeast Taymyr Peninsula.

Superfamily ORBITOIDACEA 
Schwager, 1876

Orbitoidacea Loeblich and Tappan. 19611*1902). p. 310, 
nom. corr. pro superfamily Orbitoidicac.

Orbitnidicae Brbnnimann, 1958 (*384), p. 167. nom. Iransl. 
ex family Orbiloidce.

Orbitoidoidea Ayala-Casiahares. 19631*101), p. 97.
Test discoidal to lenticular: dimorphism 

prominent, microspheric early stage enrolled 
or biserial, megalospheric generation with dis
tinctive embryonic stage enclosed in a thicker 
wall, the early coiled or bilocular embryo 
followed by somewhat larger periembryonal 
chambers, equatorial and lateral chambers 
may be differentiated or indistinguishable, 
chambers of median layer may be subdivided 
into secondary chamberlets; wall of perforate, 
hyaline, optically radial calcite: openings pres



ent between chambers in geologically older 
forms, replaced by distinct stolons in advanced 
forms, no canal system. U. Cretaceous (San- 
tonian) to U. Eocene.

Family LINDER1NIDAE Loeblich 
and Tappan,1984

Linderinidae Loeblich and Tappan, 1984 (*19181, p. 54. 
Linderinidae Freudenthal, 1969 (*1183), p. 1.18 (name 

not available. ICZN Art. 13 (allil. no description!.
Test with megalospheric biloculine embry

onal stage, later chambers in annular series, 
with those of successive whorls alternating in 
position, may have varied amount of umbo- 
naJ lateral thickening but no lateral chamber- 
lets. M. to U. Eocene.

EOANNULARIA Cole and Bermudez, 1944
Plate 728, Tigs. 4-11

Type species: Eoannuiaria eocenica Cole and 
Bermudez, 1944; OD.
Eoannuiaria Cole and Bermidez. 1944 1*6401. p. 342.

Test discoidal. flat to concavoconvex. con
vex side may appear umbonate due to lamellar 
thickening in the early stage, megalospheric 
generation with proloculus slightly to com
pletely embraced by second chamber of the 
biloculine embryo, later chambers in annular 
series in a single layer, early annular cham
bers with arched terminal wall, those of later 
cycles rectangular in form and alternating in 
position with those of the preceding and sub
sequent cycles; wall calcareous, coarsely 
perforate, central region thickened; aperture 
multiple, consisting of numerous stolonifer- 
ous openings. M. Eocene; Cuba.

EPIANNULARIA Caudri. 1974
Plate 729, figs. 1-4

Type species: Epiannularia polionaisae Caudri. 
1974: OD.
Epiannularia Caudri. 19741*512), p. 305.

Test discoidal, up to 2.6 mm in diameter, 
flattened to saucerlike, thin centrally but thick
ening toward the periphery, dorsal side may 
have clear central plug of shell material, all 
early chambers visible on ventral side, meg
alospheric test with bilocular nucleoconch 
followed by a zone of arcuate chambers and 
then by undivided cyclic chambers, micro

spheric test spiral in the early stage, later with 
cycles of chambers, adult with undivided annu
lar chambers in a single layer, periphery 
rounded; wall calcareous, translucent, coarsely 
perforate, surface finely granular. M. Eocene: 
Venezuela.

Remarks: Resembles Eoannuiaria in the 
early stage but has undivided cyclic cham
bers in the later stage.

LINDERINA Schlumberger, 1893 
Plate 729. figs. 5-7

Type species: Linderina brugesi Schlumberger, 
1893; OD(M).
Linderina Schlumberger. 1893 (*2767), p. 120.

Test large, up to 3.5 mm in diameter, dis
coidal, centrally thickened, early chambers 
of microspheric test in an irregular cluster, 
rather than in a distinct spire, megalospheric 
test with bilocular embryo followed by a 
nepionic ring of seven to eight small chambers, 
later with concentric series of small arched 
chambers in a single equatorial layer, those of 
successive series progressively larger and alter
nating in position, early stage covered by 
numerous layers of calcite, resulting in an 
inflated central region that may be traversed 
by fine pores connecting the chambers to the 
exterior, periphery rounded, peripheral out
line lobulate; wall calcareous, surface with 
small pustules; apertures and intercameral 
openings at the base of the chamber against 
the chambers of the preceding cycle. M. 
Eocene (Lutetian) to U. Eocene; France; Spain; 
Romania; Turkey; Somalia; North America; 
Indonesia.

Family ORB1TOIDIDAE Schwager, 1876
Orbitoididae Eimer and Fickert. 1899 (*1088), p. 616.

nom. corr. pro family Orbitoidcc.
Orbiloidee Schwager, I876(*2829),p.481 (nom. imperf.l. 
Orbitoidinae A. Silvestri, 1907 (*2940), p. 12.
Orbitoidae A. Silvestri. 1937 1*2966), p. 155.
Orbitoidlda Copeland, 1956 (*680). p. 188.

Embryonal chambers enclosed by thick 
perforated wall or with thin-walled bilocular 
embryonal chambers followed by relatively 
latge periembryonal ones; stolons present but 
no canal system. U. Cretaceous (Santonian to 
Maastrichtian).



Subfamily ORBITOIDINAE Schwager, 1876
Orbitoidinae Prcvcr, 1904 (*2471), p. 111. nom. transl. ex 
family Orhitoidee.

Postembryonal lateral chambers, when pre
sent, differentiated from equatorial layer. U. 
Cretaceous (U- Santonian to Maastrichtian).

ORBITOIDES d'Orbigny. 1848
Plate 730, figs. 1-6: plate 731. figs. 1-7 

Type species: Lycophris faujasii Defrance. 
1823 (*9201, p. 271 (syn.: Orbitolites media 
d'Archiac. 1837, *63, p. 178): SD Jones, Parker, 
and Brady. 1866 (*1622), appendix |p. 3 of 
unnumbered pages in appendix |.
Orbitoides d'Orbigny, in Lyell. 1848 (*1952), p. 12 (vali

dated by inclusion of species, ICZN Art. 12 (b)(5)). 
Hymenocyclus Bronn and Roemer, 1853 (*422), p. 44: 

type species: Lycophris faujasii Defiance. 1823. obj.: 
ODIMI.

Silwstrina Prever. 1904 (*24711, p. 113 .122: type species: 
Orbitoides apicuLita Schlumbergcr. 1902 (*2772), p. 
463: SDLemoine and R. Douvillc. 19051*1821), p. 58. 

Schlumbergeria A. Silvestri, 1910 (*2946), p. 118: type 
species: Linderinaj douvillei Silvestri, 1910 (syn.: 
Monolepidorbis douvillei Astre. 1928 *93. p. 3901: 
ODiMl.

Orbitoides tOrhitella) H. Douville. 1915 (*989), p. 666: 
type species: Orbitolites media d'Archiac. 1837 =■ 
Lycophris faujasii Defrance, 1823. obj.: OD. 

Monolepidorbis Astne. 19281*93), p. 388: type species: 
Monolepidorbis sanctaepelagiae Astre. 1928 = Lin- 
derma'! douvillei Silvestri. 1910: OD.

Gallowayina Ellis. 19321*1101), p. 1: type species: Gal
loway ina browni Ellis. 1932: OD.
Test large, rarely up to 5 cm in diameter, 

lenticular, symmetrically biconvex to plano
convex, megalospheric test commonly with 
four-chambered embryo, consisting of a verti
cally but not horizontally compressed round 
to oval protoconch, a reniform deuteroconch. 
and two somewhat embracing embryonic 
chambers, the four embryonic chambers being 
surrounded by a thick perforated wall, less 
commonly may have only a three- or two- 
chambered embryo, embryonic chambers con
nected to the surrounding auxiliary chambers 
by stolons, base of the arcuate median cham
bers clearly separated from that of others of 
the same cycle, chambers communicating with 
those of the previous and following cycles by 
diagonal stolons, lateral chambers present 
and of varied form and size, communicating 
through stolons and wall perforations: wall

calcareous, surface smooth or may be nodose 
where pillars terminate and may have radiat
ing costae. U. Cretaceous (U. Santonian to 
Maastrichtian); Europe: North America: Car
ibbean; India.

PSEUDOMPHALOCYCLUS Meriv. 1980
Plate 731. figs. 8-11

Type species: Pseudomphalocyclus btumen- 
thali Meri?, 1980: OD(M).
Pseudomphalocyclus Merif, 19801*20951. p. 85,

Test large, up to 4.9 mm in diameter, dis- 
coidal to slightly biconcave, periphery rounded, 
the bilocular, trilocular, or quadrilocular meg
alospheric embryo followed by a single row 
of arcuate equatorial chambers, then by alter
nating zones of rapidly widening equatorial 
chambers, followed by two layers of chambers, 
and finally three layers toward the periphery, 
three to four layers of lateral chambers pres
ent at the test center, decreasing to one or 
two layers near the periphery, with numerous 
thin short pillars between the lateral chambeis. 
U. Cretaceous (U. Maastrichtian); Turkey.

SIMPLORBITES de Gregorio, 1882
Plate 733. figs. 1-4: plate 734, figs. 1 and 2 

Type species: Simplorbites cupulimis de 
Gregorio. 1882 = Nummulites papvraceus 
Boube6, 1832 (*315), p. 445 (as papyracea: 
syn.: Orbitolites gensacicus Leymerie, 1851 
*1842, p. 190. nom. superfl.); SD Galloway, 
1928 (*1203), p. 63.
Simplorbites de Gregorio. 1882 (*1290), p. 10. 
Orbitoides I Simplorbites I H. Douvillfc, 1915 1*989), p.

667 (nom. transl.!.
Test large, up to 51 mm in diameter, discoidal 

with flattened faces or may be somewhat 
thickened centrally, nucleoconch large, up to 
2.0 mm in diameter, consisting of numerous 
irregularly arranged chambers surrounded by 
a very thick wall. later median chambers arcu
ate and added in annular series, those of 
successive cycles alternating in position, lat
eral chambers with pillars as in Orbitoides: 
wall calcareous, surface commonly with gran
ules: basal stolons present. U. Cretaceous 
(Maastrichtian); Italy: Sicily; France: Carpath
ians; Egypt.



Omphalocyclinae—Torreina 647

Remarks: The type species of this genus is 
generally cited as fixed by H. DouvilI6 ( 1920, 
recte 1921), although he never mentioned a 
type species, merely including (1921. *996, p. 
219) Boubee's species, N. papyraceus. in the 
synonymy of the later proposed gensacicus of 
Leymerie (also including "Simplorbites de 
Gregorio"). However, Yabe (1919, *3402, p. 
41) had earlier stated the type species to be 
“O. gensacica." As the nominal type species 
can only be one that was included by the 
original author, S. cupulimis de Gregorio was 
so designated by Galloway, 192b (*1203). Most 
workers on the orbitoids agree that the speci
mens of Boube6. de Gregorio, and Leymerie 
are conspecific, yet have followed Leymerie 
in identifying the species as gensacicus. Ley
merie himself stated that he was renaming 
the species, as he preferred to use the specific 
epithet papyracea for a new Eocene species 
that he was describing from Biarritz. Accord
ing to the ICZN, the correct name for the 
type species must be that first validly proposed. 
Nummulites papyraceus. and Leymerie's name 
was superfluous. De Gregorio illustrated sec
tions of his speciesfrom Pachino, Sicily (which 
he regarded as ?Turonian but were actually of 
Maastrichtian age), whereas both Boubee's 
species from the vicinity of Boulogne, France, 
and that of Leymerie from the Gensac region 
of France, were originally described only on 
external shape.

SIVASELLA Sirel and Giinduz, 1978
Plate 732. figs. 1-5

Type species: Sivasella monolateralis Sirel 
and Giinduz. 1978: OD.
Sivasella Sirel and GQnddz. 1978 (*2989), p. 68.

Test relatively small, up to 1.3 mm in 
diameter, low conical form, equatorial cham
bers arcuate, with somewhat smaller and ir
regularly arranged arcuate lateral chambers 
piled on one side and with lamellar thicken
ing on the other side decreasing in thickness 
toward the periphery, megalospheric embry
onic apparatus large, possibly bilocular, and 
surrounded by a thick imperforate wall; wall 
calcareous, hyaline; equatorial chambers com
municate through stolons. (J. Cretaceous 
(Maastrichtian); central Turkey: Sivas; Greece.

Subfamily OMPHALOCYCLINAE 
Vaughan.1928

Omphalocyclinae Vaughan, in Cushman. 1928 (*747), 
p. 336,355.
Lateral chambers not differentiated from 

equatorial ones in post embryonal stage. U. 
Cretaceous (Maastrichtian).

OMPHALOCYCYLUS Bronn, 1853
Plate 734, figs. 3-5; plate 735. figs. I and 2 

Type species: Orhulites macropora Lamarck. 
1816 (*1780), p. 197: OD.
Omphalot vclus Bronn. in Bronn and Roemer, 18531*422), 

p. 95.
Test discoidal, biconcave, centrally de

pressed and thickest at the periphery, early 
stage of microspheric generation with a small 
irregular coil that is not in the plane of the 
adult test, megalospheric embryo of two to four 
chambers, followed by cycles of arched equa
torial chambers that communicate through 
large marginal stolons, the equatorial cham
bers rapidly increasing in thickness, then sup
plemented by lateral chambers that are not 
differentiated but are similar to the equato
rial chambers. U. Cretaceous (Maastrichtian); 
France; Netherlands; Switzerland; Italy; 
Greece; Yugoslavia; Romania; Turkey; Iran; 
Syria; Thnisia; India: Tibet; Cuba.

Remarks: Sections of microspheric Om- 
phalocyclus and other orbitoids have been 
described as having a biserial and guembeline 
early stage, but as shown by Hofker (1958. 
*1513, p. 99). these sections did not intersect 
the true globular proloculus (less than 30pm 
in diameter) but a larger (about 60 j/m) and 
irregular later chamber in the coil, the oblique 
intersection of various chambers of the irreg
ular coil falsely suggesting the appearance of 
a few paired chambers. There is no good 
evidence of a biserial planktonic ancestry for 
orbitoidal foraminifera.

TORREINA D. K. Palmer. 1934
Plate 735. figs. 3 and 4

Type species: Torreina torrei D. K. Palmer, 
1934; OD.
Torreina D. K. Palmer, 1934 1*23261. p. 237. 
Omphalocydus l Torreina)Cole, in Loehlich and Tappan, 

19641*1910), p. C712 (nom. transl.l.



648 Clypeorbinae—Clypeorbis

Test subsphericaJ, embryonic stage of four 
or five chambers surrounded by a thick fibrous 
wall, later chambers low and arcuate, arranged 
in concentric series: wall calcareous, finely 
perforate, with thin finely porous outer layer 
and fibrous inner layer, no pillars, spines, or 
labyrinthic canals present; stolons present both 
at the base of the chambers and in the cham
ber walls. U. Cretaceous: Cuba.

Family LEPIDORBITOIDIDAE 
Vaughan.1933

Lepidorbitoididae Pokomy. 1958 I*2447K p. 388. nom.
transl. ex subfamily Lepidorbitoidinue. 

Hellenocyclinidae Freudcnthal. 1969 (*1183), p. 137 (name 
noi available. ICZN Art. 13 (ajlil, no description!. 
Bilocular embryonic stage followed by 

spatulate, hexagonal, or arcuate equatorial 
chambers and by differentiated lateral cham
bers; no canal system. LI. Cretaceous (Santon- 
ian) to M. Eocene (Lutetian).

Subfamily CLYPEORBINAE Sigal, 1952
Clypeorbinae Sigal. in Piveteau. 1952 (*2413), p. 259.

Test asymmetrical, with large protoconch 
and trochoid early spire and a thin conical 
equatorial layer of arcuate chambers that 
become hexagonal toward the periphery, a 
thick protruding central pillar originates at 
the protoconch and widens rapidly within the 
cone to the exterior, lateral chambers imme
diately adjacent to the pillar are considerably 
larger than others and appear to be spirally 
enrolled. U. Cretaceous (Santonian to Maa- 
strichtian).

CLYPEORBIS H. Douville. 1915
Plate 735, figs. 5-8

Type species: Orbitoides mammillatus Schlum- 
berger, 1902 (*2773), p. 259 (as mammillata); 
ODlM).
Orbitoides tClypeorbis) H. Douville. 1915 (*989), p. 668. 

bb9.
Clypeorbis H. Douville. I920(*995),p. 167 (nom. transl.).

Test of moderate size, commonly 2 mm to 
5 mm in diameter and may be up to 8 mm. 
asymmetrical, subconical, large protoconch 
at the apex of the cone followed by trochospiral 
early stage and very thin equatorial layer of 
arcuate chambers situated in a plane below 
that of the protoconch, equatorial chambers

becoming hexagonal toward the test periphery, 
equatorial layer flanked by numerous lateral 
chambers on both sides but the more ele
vated side of the test with a thick protruding 
central pillar that begins at the protoconch 
and widens rapidly toward the exterior, lat
eral chambers adjacent to the pillar larger 
than other lateral chambers and appear to 
have a spiral arrangement; wall calcareous, 
perforate, surface may have pustules on both 
sides. U. Cretaceous (U. Maastrichtian); S. 
France: N. Spain.

SIRTINA Bronnimann and Wirz, 1962 
Plate 735. figs. 9-12; plate 736. figs. 1-11 

Type species: Sinina orbitoidiformis Bronni
mann and Wirz, 1962: OD.
Sinina Brbnnimunn and Wire. 1962 (M il) ,  p. 520. 
Neumannites Rahaghi. 1976 (*25071, p. 11; type species: 

Neumannites granulata Rahaghi. 1976; OD.
Inutile* Rahaghi. 19761*2507), p. 13; type species: Iranites 

ornatus Rahaghi. 1976 ~ Sinina orbitoidiformis Bron
nimann and Wirz. 1962. obj.: OD.
Test lenticular, inflated, up to 2 mm in 

diameter, bilocular embryo of approximately 
equal sized spherical protoconch and deutero- 
conch followed by trochospirally enrolled early 
stage with well-differentiated, less convex, and 
finely pustulose dorsal side and convex coarsely 
pustulose ventral side, later nearly planispiral 
and involute with sides more similar.'three to 
five whorls of numerous broad and low cham
bers, about sixteen to twenty-eight chambers 
in the final whorl, sutures radial, slightly curved, 
well-developed umbilical pillars, tightly packed 
on the ventral side and expressed externally 
as a pustulose umbo, thin vertical canals 
between the umbilical pillars, several layers 
of orbitoidal lateral chambers present on the 
dorsal side in addition to the pillars, periph
ery acutely angled: spiral chambers connected 
by basal foramina, communication between 
lateral chambers through basal stolons and 
numerous fine pores. U. Cretaceous (Santonian 
to L. Maastrichtian): Iran: Libya: France.

VANDERBEEKIA Bronnimann 
and Wirz. 1962
Plate 736. fig. 12

Type species: Vanderbeekia trochoidea Bron
nimann and Wirz, 1962; OD.



Vanderbeekia Bronnimann ami Wirz. 19621*411), p. 526.
Test rotaloid and trochospiral as in Sirtina, 

diameter of holotype 1.27 mm. on the ventral 
side spiral chambers surround an umbilical 
mass of tightly packed pillars with intercalated 
vertical canals, dorsal side has many layers of 
lateral chambers inserted between the pillars, 
both lateral chambers and pillars of the dor
sal side being separated from the spiral cham
bers and umbilical mass of the ventral side by 
a single layer of small thick-walled equatorial 
chambers whose plane of growth forms a broad 
inverted cone. U. Cretaceous (L. Maastrich- 
tian); Iran.

Remarks: Described from oblique axial 
sections, hence the nature of the embryonic 
chambers, wall, septa, and aperture is not 
known.

Subfamily LEPIDORBITOIDINAE 
Vaughan.1933

Lepidorbiioidinae Vaughan. In Cushman. 19.151*766), p. 
285 (nom. nud.t.

Lepidorbiioidinae Vaughan, in Cushman, 195.1 (*767). 
Family 47 | p. 241. in Key.
Test symmetrical, with biloculine megalo- 

spheric embryo, and with median equatorial 
layer of chambers. U. Cretaceous (Santonian) 
to M. Eocene (Lutetian).

ACTINOSIPHON Vaughan. 1929
Plate 757. figs. 1-8

Type species: Actinosiphon semmesi Vaughan, 
1929; OD.
Actinosiphon Vaughan, 1929 (*3263), p. 165, 166. 
Orbitosiphon Rao. 1940 (*2512), p. 414: lypc species: 

Lepidocyclina (Polylepidina) punjabensis Davies, in 
Davies and Pinfold, 1957 (*9011, p. 55 = Lepidorbitoides 
tibetica H. Douville, 1916 (*992), p. 54; OD.
Test small to large, lenticular, equatorial 

chambers and well-developed lateral cham
bers present, megalospheric embryo of large 
subspherical protoconch and smaller reni- 
form deuteroconch, followed by a spire of 
about eleven chambers, later with numerous 
polygonal to hexagonal equatorial chambers 
arranged in cycles, those of successive whorls 
may be poorly radially aligned or diagonally 
aligned, up to eight layers of well-developed 
lateral chambers near the center of the test

decreasing to one or two layers toward the 
periphery, pillars present: wall of chamber 
roof and floor perforate, external surface 
papillate: equatorial chambers of same cycle 
communicate by medially placed stolons, com
munication with lateral chambers through small 
perforations. Paleocene; Mexico; Venezuela; 
Peru; India: Salt Range; Tibet.

ARNAUDIELLA H. Douville, 1907
Plate 7.18, figs. 1-7

Type species: Arnaudiella grossouvrei H. 
DouviII6,1907: OD.
Arnaudiella H. Douvlllfe, 1907 (*985), p. 599.
Siderina Abrard, 1926 (*4), p. 31 (non Siderina Dana. 

1848l: type species: Siderina douvillei Abrard, 1926- 
Arnaudiella grossouvrei H. Douville. 1907; ODlMl. 

Pokomyella Loeblich and Tappan, 1961 (*1904), p. 220 
I nom. subsl. pro Siderina Abrard. 1926: non Pokomyella 
Ocrtli. 1956I; obj.; OD.

Pokomyellma Loeblich and Tappan. 1964 (*191(1), p. 
C618 (nom. subst. pm Pokomyella Loeblich and Thppan. 
19611; obj.: OD.
Test large, up to 6 mm in diameter, flat and 

lenticular, with central thickening and broad 
flattened border, spherical protoconch and 
slightly larger deuteroconch followed by two 
to five whorls of spirally arranged primary 
chambers, earliest whorl evolute, later ones 
involute, increasing rapidly from about eight 
chambers in the earliest whorl up to forty-five 
in the final whorl, well-developed system of 
lateral chambers between consecutive whorls 
enclosed by the next whorl of the involute 
primary spiral, septa secondarily doubled by 
formation of a septal flap, pillars present in 
the region of the lateral chambers; wall cal
careous. much thickened into a broad flange 
at the periphery, surface with randomly spaced 
pustules that are larger in the* central area 
and are the external expression of the lateral 
pillars; basal intercameral foramen present in 
early chambers and probably multiple open
ings in later ones, radial canals pierce the 
marginal flange and open into coarse pores at 
the test periphery or into the chamber lumen 
of the succeeding whorl. U. Cretaceous (U. 
Campanian); France; Spain; Yugoslavia; 
Greece; Algeria; Tunisia.

Remarks: The suggested synonymy of 
Pokomyellina and Arnaudiella (Loeblich and



Tappan, 1964, *1910, p. C618) was confirmed 
by a study of topotypes of the tvpe species 
(van Gorsel, 1974, *1279, p. 333-335).

DAVIESINA Smout. 1954
Plate 739. figs. 1-8: plate 740, figs. 1-3 

Tvpe species: Daviesina khatiyahi Smout. 1954: 
OD.
Daviesina Smoui, 1954 1*3008), p. 68.
Misceilanoidex Sander. 19621*2730), p. 13: type species: 

Misceilanoidex bramkampi Sander. 1962: OD.
Test large, rotaloid to operculine, lenticu

lar to flattened and may be slightly asymme
trical. low trochospiral to planispiral coil, septa 
secondarily doubled, the septa] flap enclos
ing intraseptal canals, umbilical plate present 
at the base of the alar extension of the cham
ber on the umbilical side, a low space remaining 
beneath the umbilical plate as a spiralling 
canal that communicates with the intraseptal 
spaces at the base of the septa and connects 
through small openings to the chamber lumen 
above the plate, in the larger operculine spe
cies folds in the septal flap may produce sec
ondary septa as in Heterostegina. but no 
marginal cord is present in Daviesina. periph
ery acute to slightly rounded; wall calcareous, 
lamellar, very thick, optically radial, perfo
rate except for the imperforate periphery, prom
inent umbilical pillars, fissures, and vertical 
canals on both sides of the test, chambers 
may have radial median ridges and nodes or 
spiralling chevronlike folds crossing the sur
face; aperture an interiomarginal slit. U. 
Paleocene (Thanetian) to M. Eocene: Qatar: 
Persian Gulf: Egypt; E. Africa; Spain; France.

DIZERINA Meric. 1978
Plate 736, figs. 13-16

Tvpe species: Dizerina anatolica Meric, 1978; 
OD.
Dizerina Meric, 19781*2094). p. 97.

Test of medium size, 1 mm to 2 mm in 
diameter, lenticular, megalospheric embryo 
of nearly equal-sized protoconch and deu- 
teroconch, followed by up to twenty-seven large 
spirally enrolled chambers, the spire com
prising up to half the test diameter, later arcu
ate equatorial chambers of lesser height.

commonly in a low trochospiral coil rather 
than a flat plane, lateral chambers in regular 
layers on both sides of the equatorial layer 
but number of layers not constant in all 
specimens, pillars few and thin, periphery 
rounded, surface apparently with sparse gran
ules. U. Cretaceous (U. Maastrichtian); Turkey.

HELICORBITOIDES Macgillavry. 1963
Plaie 740, figs. 4-6

Type species: Pseudorbitoides longispiralis 
Papp and Kiipper, 1953 (*2336), p. 352; OD.
Heitcorbitoides Macgillavry. 1963 I *19671, p. 160.

Test lenticular, protoconch and slightly 
larger deuteroconch followed by two to three 
whorls of planispirally enrolled large equi- 
tant chambers in the equatorial layer, earliest 
six to nine chambers with single aperture, 
later ones also with retrovert aperture, whorls 
expanding so that smaller secondary cham
bers are intercalated between them, lateral 
layers of chambers on both sides but weakly 
developed in geologically older representatives, 
pillars present, no distinct roof and floor 
between equatorial and lateral layers; wall 
with numerous pores. U. Cretaceous (U. Cam
panian); Austria; Sweden; Switzerland.

HELLENOCYCLINA Reichel. 1949
Plaie 741. figs. 1-8

Type species: Hellenocyclina beotica Reichel, 
1949 (syn.: Hellenocyclina charentensis 
Freudenthal, 1969, *1183, p. 134): OD. 
Hellenocyclina Reichel. I949|*2547),p. 140; 19501*2549), 

p. 482.
Test small, lenticular to low conical, micro- 

spheric test with globular proloculus of about 
12 pm  diameter, followed by eight to thirteen 
chambers with single aperture in a planispiral 
coil of up to two whorls; megalospheric embryo 
with proloculus of 38 pm  to 40 pm  diameter 
and deuteroconch of nearly equal size, the 
two surrounded by a slightly thickened com
mon wall, subspherical primary auxiliary cham
ber may be larger than the two embryonic 
chambers; nepionic stage with double spire 
resulting from two apertures per chamber, 
later median chambers regularly arranged, 
arcuate in the central region to ogival toward



the periphery, lateral layers appressed and no 
lateral chambers present, periphery lobulate: 
wall finely perforate, two diagonally arranged 
stolons in the equatorial chambers allow com
munication with the succeeding cycles of 
chambers. U. Cretaceous (Maastrichtian); 
Greece; France; Netherlands.

Remarks: Originally only the megalospheric 
test was known; the microspheric generation 
later was described by Freudenthal (1969. 
*1183). Dupeuble et al. (1972. *1024). and 
Hofker (1975, *1523).

LEPIDORBITOIDES A. Silvestri, 1907
Plate 741. figs. 9-12: plate 742. figs. 1-6 

Type species: Orbitoides socialis Leymerie, 
1851 (*1842), p. 191; OD.
Lepidorbitoides A. Silvestri, 1907 (*2939). p. 80 (name 

available, ICZN Art. 12 la), 12 (b)(5)): also sec A. 
Silvestri. 1908 (*2945). p. 18.23.

Orbitoides (Lepidorbitoides) Jaeger. 19141*1597), p. 146. 
147. I5H-I60 inom. liansl.l.

Orbitocyclina (Orhitocyclinoides) Bronnimann. 1943 
1*361), p. 108: also 1944 1*362), p. 5: type species: 
Orbitocyclina IOrhitocyclinoides I schencki Br6nni- 
mann, 1943; OD.

Lepidorbitoides IOrhitocyclinoides/ Caudri, 1948 (*510), 
p. 474 inom. transl.).
Test flattened lenticular. Iatge. up to 10 

mm in diameter and rarely up to 25 mm, 
bilocular embryo with reniform deuteroconcb 
equal in size or larger than the protoconch, 
the two surrounded by a very thick common 
wall, two primary auxiliary chambers and 
numerous adauxiliary chambers, nepionic 
stage quadriserial. early equatorial chambers 
arcuate, later ones spatulate to hexagonal, 
the equatorial chambers in concentric rows, 
well-differentiated lateral layers of chambers 
on both sides may be traversed by pillars 
reflected as pustules at the surface, arcuate 
chambers with basal stolons, spatulate ones 
with both diagonal and annular stolons of 
slightly larger diameter than the coarse wall 
perforations of chamber roofs and floors. U. 
Cretaceous (Campanian to Maastrichtian); 
Austria; France: Italy; Switzerland: Tlirkey.

Remarks: The genus commonly is credited 
to A. Silvestri, 1907, with various mention of 
three different references: the earliest cited 
by Galloway (1928. *1203, p. 64) was Silvestri,

1907 (*2940), p. 11. but the genus is not men
tioned in that article. Silvestri, 1907 (*2939), 
p. 80, lists Lepidorbitoides (tipo socialis> in a 
table without description, but in 1907 cita
tion of one or more included available spe
cies was sufficient as an indication (see above). 
Silvestri (1908, *2945, p. 23), briefly described 
the genus as including “the ancient lepido- 
cycliniform Orbitoides of the Upper Cretace
ous, having for type the species Orbitoides 
minor Schlumberger and O. socialis Leymerie” 
(translation from Italian) and on p. 18 also 
cited Lepidorbitoides paronai n. gen., n. sp. 
(previously described as Orbitoides). Schubert 
(1911, *2818, p. 334) then designated Orbitoides 
minor Schlumberger as the type species, al
though the type species had already been fixed 
by Silvestri in the original 1907 publication.

PENOPERCULOIDES Cole and Gravell. 1952
Plate 743. figs. 1-5

Type species: Penoperculoides cubensis Cole 
and Gravell, 1952; OD.
Penoperculoides Cole and Gravell, 1952 1*643), p. 714.

Test lenticular, planispirally enrolled, bi- 
involute and biumbonate, with prominent 
umbonal pillars, numerous chambers in about 
four and a half whorls, sutures thickened, 
radial, curved back at the periphery, septa 
secondarily doubled, with septal flap and 
intraseptal canal, periphery acute: wall cal
careous. lamellar, perforate, umbonal pus
tules at the surface reflect the position of 
internal pillars, sutures elevated; aperture an 
arched interiomarginal equatorial slit that may 
extend slightly more on one side than the 
other. M. Eocene; Cuba.

PRAES1DEROLITES Wannier. 1983
Plate 743, figs. 6-13

Type species: Praesiderotites douvillei Wannier, 
1983; OD.
Praesiderotites Wannier. 1983 (*3350), p. 16.

Test lenticular, centrally swollen, planispir
ally enrolled and involute, with about three 
whorls and up to eighteen chambers in the 
final whorl, radial pillers appear as pustules 
at the surface, pustules larger in umbonal 
areas and progressively smaller toward the



periphery, canal system consists of a spiral 
canal in the umbilical area, lateral intraseptal 
canals, equatorial radial canals, and a mar
ginal canal, no lateral chamberlets such as 
occur in Amaudiella. periphery angular, periph
eral outline circular and may be denticulate; 
wall calcareous, coarsely perforate; a single 
row of intercameral foramina present at the 
base of the septa. U. Cretaceous (Santonian 
to Campanian); Spain; France.

PSEUDOSIDEROLITES Smout. 1955
Plate 744. figs. 1-8

Type species: Siderolites vidali H. Douville, 
1907 (*985), p. 599; OD.
Pseudosiderolites Smoul. 1955 1*3009), p. 206. 
Siderolites I Pseudosiderolites I Hofker, 1970 (*1519), p. 

55 inora. iransl.t.
Test large, up to 6 mm in diameter, lenticu

lar, bilaterally symmetrical, planispirally en
rolled with rapidly expanding whorls, numerous 
chambers per whorl, narrow and elongate 
irregular lateral chamberlets present in the 
interseptal space of the last whorls near the 
angular periphery; wall thick and lamellar, 
umbilical region with spiral canal, successive 
whorls interconnected by umbilical vertical 
canals between the pillars, anastomosing canal 
system beneath the lateral walls connects the 
umbilical spiral canal and the marginal and 
equatorial canals, radial lateral canals arise 
from the anastomosing canals to open at the 
surface toward the test periphery, forming an 
enveloping canal system, canals up to 12 pm 
in diameter and about two to three times the 
diameter of the pores: aperture single in pro
toconch and deuteroconch, multiple in later 
chambers with a single row of openings at the 
base of the apertural face, three to seven per 
chamber in the early whorl, up to more than 
thirty in the adult. U. Cretaceous (Campanian); 
Spain; France; Switzerland; Austria; Greece; 
Turkey.

SULCOPERCULEMA Thalmann, 1939
Plale 745. tigs. 1-9

Tvpe species: CamerinaC!) dickersoni D. K. 
Palmer, 1934 (*2326), p. 243: OD.
Operculina tSulcoperculina) Thalmann, 1939 (*3161). 

p. 330.

Sulcoperculina de Cizancourt. 1949 (*612), p. 670 Inom. 
trims), l.
Test lenticular to slightly flattened, about 

2 mm in diameter, low trochoid coil of three 
to four whorls, up to twenty-three chambers 
in the final whorl, bi-involute, canal system 
with intraseptal radial and spiral canals, imper- 
forate peripheral margin deeply grooved and 
with a single canal at its base somewhat ven
tral to the periphery of the preceding whorl, 
the canal bending and giving rise to a radial 
canal at each septum, closely set vertical plates 
border the sulcus on each side; wall calcareous, 
lateral walls thickly lamellar, external surface 
with centra] knob and other inflational pustules. 
U. Cretaceous (Campanian to Maastrichtian); 
Cuba: Haiti; Jamaica; Venezuela; Mexico; 
Greece.

Superfamily ROTALIACEA Ehrenberg, 1839 
Rotaliaceu Loeblieh and Tappan. 1961 (*1902), p. 303.

nom. corr. pro superfaniily Rotalidea.
Rotalidea Glaessner. 1945(*i250), p. 143. nom. transl. ex 

family Rotulina.
Rotaliaridia Rhumhler. in Kiikenthul and Krumbach.

1923 (*1752), p. 88 (family group).
Rotaliidea Smout. 1954 (*3008), p. 40.
Rotaliicac Bronnimann, 19581*384), p. 175.
Rotaliuidea Ayala-Castanares, 1963 1*101). p. 87. 
Elphidiidea Saidova, 1981 (*2696), p. 53.

Test enrolled in a trochospiral orplanispiral 
coil, involute to evolute. commonly with many 
small chambers in numerous whorls: as new 
chambers are added septal flap attaches to 
previous apertural face and encloses radial 
canals, fissures, umbilical cavities, and intra
septal and subsutural canals; wall of perforate, 
hyaline calcite, generally optically radial in 
structure, or rarely hyaline oblique and optically 
granular; primary aperture single or multiple, 
interiomarginal to areal, may be absent on 
final chamber and only an intercameral fora
men is present; small openings into the canal 
system may occur along the sutures but do 
not communicate with the chamber interior. 
U. Cretaceous (Coniacian) to Holocene.

Family PSEUDORBITOIDIDAE 
M. G. Rutten, 1935

Pseudorbitoididae Bronnimann. 1958 (*384), p. 167, nom. 
transl. ex subfamily Pseudorbiioidinae.



Orbitocyclinidae vun Gorsel, I972|*1278|, p. 346 (name
not available. ICZN Art. 1.1 <ul(i). no description).
Test lenticular, bilocular embryonal cham

bers followed by spire of nepionic chambers, 
later equatorial layer of chambers covered on 
each side by zones of lateral chambers; canal 
system and stolons present. U. Cretaceous 
iCampanian to Maastrichtian).

Subfamily PSEUDORBITOIDINAE 
M. G. Rutten, 1935

Pseudorbitoidinae M. G. Rutten. 1935 (*2676), p. >44.
Postembryonal equatorial layer of cham

bers subdivided vertically by variously arranged 
radial plates or rods. U. Cretaceous (Campanian 
to Maastrichtian).

CONORBITOIDES Brdnnimann, 195b
Plate 747, figs. 5-10

Type species: Conorbitoides cristalensis Bron- 
nimann, 1958; OD.
Conorbitoides Brflnnimarm. 19581*384). p. 173.

Test conical, small, up to about 0.7 mm in 
diameter and to 0.5 mm in height of cone, 
dorsal side flat to slightly umbonate, conical 
ventral side with flat sides and pointed apex, 
subspherical protoconch followed by a sim
ple trochospiral coil of gradually enlarging 
chambers that each have a single basal aperture 
or stolon, flanks of the conical ventral side 
covered by layers of large polygonal thick- 
walled lateral chambers, a few lateral cham
bers may occur on the spiral dorsal side 
producing a slight umbonal thickening, sin
gle axial spine of calcite protrudes at the lest 
apex, periphery at base of cone with well- 
developed, narrow, and deeply incised sulcus 
that may have some short radial plates. U. 
Cretaceous (U. Campanian or L. Maastrich
tian); Cuba.

Remarks: Stated by Bronnimann (1958. *384) 
to be derived from a Sulcoperculinu ancestor by 
development of the asymmetrical conical test.

HISTORBITOIDES Bronnimann. 1956
Plate 745, figs. 10-13

Type species: Historbitoides kozarvi Bronni
mann, 1956; OD.

Historbitoides Bronnimann. 1936 (*383), p. 61.
Test lenticular in megalospheric genera

tion and up to 1.6 mm in diameter, more discoi- 
dal microspheric test up to 4 mm, juvenarium 
quadriserial and symmetrical, single equato
rial layer of chambers has interconnected irreg
ular vertical radial plates, differentiated radii 
and interradii result in a weakly stellate 
structure, radii have vertical radial plates per
pendicular to the axis of the radii, whereas in 
the interradii the plates intersect the equato
rial layer and fuse to form a discontinuous 
floor, stellate appearance masked at the sur
face by lateral layers of chambers on both 
sides, primary lateral chambers directly over- 
lying the equatorial layer and in turn overlain 
by regular tiers of secondary lateral cham
bers in a lenticular thickening, lateral cham
bers interconnected by basal stolons and fine 
pores, pillars regularly distributed. U. Creta
ceous (Maastrichtian); Cuba.

Remarks; Seiglie and Ayala-Castanares 
(1963, *2850, p. 44) and Cole (in Loeblich and 
Tappan, 1964. *1910, p. C725) suggest that 
Historbitoides is a synonym of Pseudorbitoides, 
and van Gorsel (1978. *1281, p. 87) indicates 
that it may be a variant or end form of 
Pseudorbitoides.

PSEUDORBITOIDES H. Douville. 1922
Plate 746. figs. 1-10

Type species: Pseudorbitoides trechmanni H. 
Douville, 1922; OD.
Pseudorbitoides H. Douville. 1922 (*998), p. 204.

Test lenticular, with single equatorial layer 
of chambers that may be completely covered 
by lateral layers on both sides or may have a 
peripheral flange of exposed equatorial cham
bers, microspheric juvenarium uniserial, meg
alospheric one uniserial to quadriserial and 
without accessory auxiliary chambers, neanic 
stage with one system of vertical radial plates 
in the equatorial layer that may be reduced 
and irregular toward the periphery, primary 
lateral layer rests directly on the radial plates 
and chambers of the juvenarium, lenticular 
thickening of the test results from the regular 
tiers of secondary lateral chambers that com



municate through basal stolons and fine pores. 
U. Cretaceous (Campanian to Maastrichtian); 
Jamaica: Cuba; Haiti: USA: Texas. Louisiana.

RHABDORBITOIDES Bronnimann. 1955
Plate 747. figs. 1-4

Type species: Rhabdorbitoides hedberyi Bron
nimann, 1955; OD.
Rhabdorbitoides Bronnimann. 11)55« 1*382), p. 97.

Test lenticular, single equatorial layer of 
chambers covered by lateral layers on both 
sides, juvenarium uniserial but not rotaloid, 
neanic stage with irregular rows and layers of 
radial rods and primary lateral chambers, two 
layers of radial rods near the center increase 
by intercalation of new rods, up to ten layers 
toward the margin where regular annular and 
irregular vertical and diagonal connections 
produce a lattice, primary lateral chambers 
rest directly on the rods and are overlain by 
regular tiers of secondary lateral chambers 
that result in the lenticular thickening, lateral 
chambers interconnect through basal stolons 
and fine pores, pillars present. U. Cretaceous 
(Campanian I: Cuba.

Remarks: Characterized by the marginal 
lattice of the equatorial layer: differs from 
Pseudorbitoides in the radial rods of the neanic 
stage and differs from Sulcorbitoides by the 
increase in layers of rods toward the periphery.

SULCORBITOIDES Bronnimann, 1954
Plate 747. figs. 11-15

Type species: Sulcorbitoides pardoi Bronni
mann, 1954: OD.
Sulcorbitoides Brdnnimann. 19541*379), p. 55.

Test lenticular, single equatorial layer of 
chambers completely covered on both sides 
by lateral layers, bilocular embryo followed 
by one whorl of enrolled chambers with basal 
aperture, outer walls of spiral chambers with 
radial stolons in equatorial plane, neanic stage 
with vertical radial plates projecting into the 
equatorial layer from both sides, radial plates 
may fuse at the center or may elongate to 
cross the equatorial layer, becoming more 
irregular toward the periphery, lateral cham
bers in regular tiers of two to nine layers

directly overlying the radial plates and inter
connected by basal stolons and fine pores, 
pillars present. U. Cretaceous (Campanian); 
Cuba; USA: Texas, Louisiana. Florida.

Subfamily VAUGHANrNINAE 
MacGillavry. 1963

Vaughanininae MacGillavry. 19631*1967),p. 171.175. |77, 
Sulcoperculinoid juvenarium, later devel

oping lateral chambers, equatorial layer as in 
pseudorbitoids but with roof and floor, equa
torial chambers and chamber walls traversed 
by radial plates, later ones elongated concen
trically; chamber walls traversed by radial 
stolons. U. Cretaceous (Campanian to Maa
strichtian).

AKTINORBITOIDES Bronnimann. 1958
Plate 748. Tigs. I and 2

Type species: Aktinorbitoides hrowrti Bronni
mann. 1958; OD.
Aktinorbitoides Brdnnimann, 19581*384), p. 167.

Test lenticular, outline stellate, juvenarium 
of planispirally coiled chambers with basal 
aperture and not differentiated into radii and 
interradii, beginning in the neanic stage seven 
to ten short flat radii are formed by two alter
nating systems of vertical plates and by lat
eral chambers, vertical plates crossed by 
regularly spaced annular walls pierced by radial 
stolons, radii subcircular in section nearest 
the center of the test and laterally compressed 
toward the periphery, equatorial pseudorbi- 
toidal structure only in the radii, the interradii 
being filled by regular liera of lateral cham
bers that also cover the juvenarium. pillars 
present. U. Cretaceous (U. Campanian or L. 
Maastrichtian); Cuba; British Honduras.

CTENORBITOIDES Bronnimann, 1958
Plate 748, figs. 3-9

Type species: Ctenorbitoides cardwelli Bron
nimann. 1958; OD.
Ctenorbitoides Bronnimann. 19581*3841. p. 171.

Test conical, dorsal side flat to slightly 
umbonate, ventral side conical, with concave 
flanks and flattened “comblike” apex; centrally 
placed juvenarium has uniserial, trochospirally



coiled chambers with basal apertures, com
municating with lateral chambers through fine 
pores, ‘equatorial'* layer of chambers in this 
as in other conical orbitoids forms a low cone 
rather than a plane, pseudorbitoidal struc
ture consists of two systems of alternating 
vertical plates radiating from the juvenarium 
to the periphery and separated by a median 
gap. annular walls present and perforated by 
radial stolons, vertical plates arise from the 
nepionic chambers on the ventral side and 
form a fanlike extension that projects at the 
cone apex, thick-walled and radially elongate 
low lateral chambers are separated from the 
pseudorbitoidal structure by the latter's dis
tinct roofs and floors, flanks and base of the 
cone covered by eight to nine layers of lateral 
chambers in regular tiers, pillars among the 
lateral chambers project as pustules at the 
surface. U. Cretaceous (U. Campanian or L. 
Maastrichtian); Cuba.

VAUGHANINA D. K. Palmer. 1934
Male 749. figs. 1-8

Type species: Vaughanina cubensis D. K. 
Palmer, 1934; OD.
Vaughanina D. K. Palmer, 1934 (*2326), p. 240.

Test lenticular, bilocular juvenarium fol
lowed by five to twenty-seven uniserial cham
bers in a low trochospire and with rudimen
tary peripheral sulcus, neanic stage with single 
equatorial layer of annular chambers surround
ing the early spire, two alternating systems of 
vertical radial plates, separated by a narrow 
gap, project from roof and floor into the equa
torial layer, equatorial layer partially covered 
on both sides by lateral layers of regular tiers 
of chambers separated by pillars, but in the 
peripheral part of the outer flange numerous 
radial plates remain exposed and project 
slightly as a delicate pectinate margin, large 
radial stolons pierce the annular walls near 
the floor and roof of the equatorial layer, 
stolons and fine pores connect the equatorial 
layer with chambers of the lateral layers, and 
lateral chambers are similarly interconnected. 
U. Cretaceous (U. Campanian to Maastrich
tian); Cuba; USA: Florida; Mexico; Guate
mala; Venezuela.

Remarks: The colype of V. cubensis fig
ured by Palmer (1934,*2326, pi. 12. fig. 5) was 
designated as lectotvpe by Brdnnimann (1954. 
*380, p. 93).

Subfamily PSEUDORBITELLINAE 
Hanzawa, 1962

Pscudorbilellinne Hanzawu. I%2 1*1410), p. 148. 
Orbitocyclininae van Gorsel. 19781*1281), p. 104 Inom. 

subsL).
Pseudorbitoidal structure but lacking radial 

plates. U. Cretaceous (Campanian to Maa
strichtian).

Remarks. Although Pseudorbitella Han
zawa. 1962 is regarded as a junior synonym of 
Orbitocyclina Vaughan, 1929, after 1960 the 
oldest family group name must be retained 
(ICZN Art. 40 (a)), in this case the Pseudorbi
tellinae, even if the type genus Is considered 
to be a subjective synonym.

ASTERORBIS Vaughan and Cole. 1932
Plate 749. figs. 9-11: plate 750. figs. 1-7 

Type species: Asterorbis rooki Vaughan and 
Cole. 1932; OD.
Asterorbis Vaughan and Cole. 1932 (*3271), p. 611. 
Lepidarbilnides tCrypiastcrorbisI M. G. Rutfen. 1935 

(*2676), p. 533; type species: Asterorbis? cubensis D. 
K. Palmer. 1934 1*2326), p. 249; OD.

Lepidorbitoides tAsterorbis) M. G. Rutten. 19351*26761. 
p. 533 mom. iransl.l.

Cryplastemrbis Cole, in Lueblich and Tappan. 1964 (*1910), 
p. C7| | inom. iransl.l.

Asterorbis i Cryptasterorbis /van Goreel. 1978(*I28I|, p. 
62 Inom. iransl.l.
Test small to medium sized, up to 4.5 mm 

in diameter, lenticular, umbonate. stellate, 
with four to eight rays that may be elevated as 
ribs, surface papillose with larger pustules on 
the umbo, bilocular embryo surrounded by 
thick wall and two large auxiliary chambers 
forming a quadriserial juvenarium, equato
rial chambers in horizontal section diamond 
shaped to ogival in plan and increase in height 
from the center to the test periphery, up to 
sixteen layers of lateral chambers form dis
tinct tiers on both sides of the equatorial 
layer, the layers decreasing in number from 
the umbo toward the periphery, where the 
equatorial layer is left exposed without lat
eral chambers, pillars well developed. U. Cre



taceous(Campanian toMaaslrichlian); USA: 
Mississippi, Louisiana. Florida; Guatemala; 
Cuba: central equatorial Pacific (DSDP site 
315A).

ORBITOCYCLINA Vaughan, 1929
Plate 751. figs. 1-5; plate 752. figs. 1-4 

Type species: Lepidorbitoides minima H. 
Douville, 1927 (*1002), p. 291 (syn.: Potvlepi- 
dina cardenasensis Galloway, 1928, *1204, p. 
302); OD.
Orbitocyclina Vaughan. 1929 1*3267), p. 291. 
Pseudorbitella Hanzawa. 1962 1*1410). p. 146: type spe

cies: Pseudorbitella americana Hanzawa, 1962 (syn.: 
lepidorbitoides nortoni (Vaughan) of Cole. 1941. *622, 
p. 40, non Vaughan. 1929): OD.

Lepidorbitoides (Orbitocyclina) Cole and Applin. 1970 
|*639|, p. 49 Inom. transl.l.

Orbitocyclina (Pseudorbitella) vun Gorsel. 19721*1278), 
p. 342 inom. transl.l.
Test lenticular, bilocular megalospheric 

embryonic apparatus enclosed by thick wall, 
followed by spiral chambers for about three- 
fourths of a whorl, retrovert apertures pres
ent from the third or fourth chamber in the 
magalospheric test, and juvenarium may have 
a peripheral sulcus, first seven chambers spi
ralling around the microspheric protoconch 
lack a retrovert aperture, equatorial layer of 
arcuate to diamond-shaped chambers inter
connected by stolons, lateral layers of cham
bers on both sides form irregular tiers of about 
five to six chambers at the center of the test 
decreasing in number outward until the out
ermost equatorial chambers are uncovered at 
the flangelike periphery, pillars may be pres
ent in the central part of the test. U. Creta
ceous (Campanian to Maastrichtian); Mexico; 
Cuba; USA: Florida. Louisiana.

Remarks: Vaughan (1929, *3264, p. 171) 
erroneously cited the type species of Orbito
cyclina as “Lepidocyclina minima H. Douville.”

Family ROTALI1DAE Ehrenberg. 1839
Rotaliidae Chapman. 1900 1*529), p. 10. nom. corr. pro 

family Rotalina.
Rolalina F.hrenberg, 18391*1054), table opp. p. 120. 
Rotalideae Reuss. 18601*2581), p. 221.
Rotalidea Reuss and Fritsch. 1861 1*2593), p. 4.
Rotalida Schmarda. 1871 (*2781). p. 164.
Rotalidee Schwuger, 18761*2829), p. 479.

Rotalidae Brady. 1881 1*339), p. 44.
Rotalinae Delage and Herouard. 18% (*926), p. 145. 
Rotaliaridae Rhumbler. 1913 (*2621), p. 339. 
Arrotalaridia Rhumbler. 19I3(*2621), p. 342 lerr. emend.). 
Rolalinidae Dylazanka, 1923 (*1029), p. 45.
Indicolidae S N. Singh and Kalia. 19701*2981), p. 77. 
Ammoniidae Saidova. 1981 (*26%), p. 50.

Test trochospiral throughout, with radial 
canals or fissures and intraseptal and subsutural 
canals. U. Cretaceous (Coniacian) to Holocene.

Subfamily CUVILLIERININAE Loeblich 
and Tappan,1964

Cuvillierininae Loeblich and Tappan. 1964 (*1910), p. 
C614.
Test trochospiral to nearly planispiral, spi

ral and umbilical sides not differentiated in 
structure; canal system with subsutural and 
intraseptal canals and vertical fissures. U. Cre
taceous (Maastrichtian) to Miocene.

CIVRIEUX1A Bermudez, 1978
Plate 754. figs. 1-3

Type species: Rotafia'! palmerae Cushman 
and Bermudez, 1947 (*810), p. 26: OD.
Civrieuxia Bermudez. 1978 (*2071. p. 193.

Test auriculate in outline, biconcave, cham
bers in rapidly expanding spiral, early whorl 
trochospiral. later nearly planispiral. up to 
twelve chambers in the final whorl, chambers 
angularly inflated on the more involute spiral 
side, sutures depressed, radial, and slightly 
curved, peripheral margin angularly truncate, 
peripheral outline lobulate: wall calcareous, 
surface of early chambers tuberculate. sides 
of later chambers and the broad apertural 
face with prominent, oblique costae that are 
interrupted at the sutures; aperture a short 
interiomarginal slit, slightly on the umbilical 
side, but nearly equatorial. M. Eocene: Cuba: 
Venezuela.

CUVILLIERINA Debourle. 1953
Plate 752. figs. 5-9

Type species: CuvilUerina eocenica Debourle. 
1953 = Laffitteina vallensis Ruiz de Gaona. 
1948 (*2671), p. 87 (syn.: Laffitteina vanbelleni 
Grimsdale. 1952. *1311, p. 232); OD.
CuvilUerina Debourle. 19551*908), p. 55 (non CuvilUerina 

Garcia. 19721.



Cuvillierina Debourle. 1*̂ 55* (*907), p. 19 lname not 
available. ICZN Art. I.) lallil. no description!.
Test lenticular, auriculate in outline, bicon

vex, planispirally enrolled, whorls expanding 
rapidly, few chambers per whorl, sutures de
pressed. straight, and radial, septal flap lon
gitudinally folded, bending forward to coa
lesce with the distal face of the chamber, 
periphery angular: wall calcareous, perforate, 
optically radial, bilamellar. with intraseptal 
spaces widening toward the periphery, sur
face with reticulate ornamentation of polygonal 
ridges and pillars in the umbonal region grad
ing into chevronlike spiralling ridges toward 
the periphery, apertural face also with low 
vertical ribs: intercamera] foramen comma 
shaped as in Pararotalia, vertical canals pres
ent in umbonal region, divergent canals pres
ent over chambers of outer whorls. L. Eocene 
(Ypresian); Spain; France: Romania; Syria: 
Iraq; Israel.

FISSOELPHIDIUM Smout. 1955
Plate 753, figs. 1-5

Type species: Fissoelphidium operculiferum 
Smout. 1955; OD.
Fissoelphidium Smout. 1955 (*3009), p. 20H.

Test lenticular, planispiral, bilaterally sym
metrical. chambers numerous, septa radial, 
slightly curved, deeply fissured in dendritic 
pattern, secondarily doubled by the septal 
flap, periphery rounded, peripheral outline 
entire to gently lobulate; wall calcareous, 
radially fibrous, distinctly perforate, lamellar, 
surface of umbonal mass and early part of the 
last whorl with reticulate fissures on both 
sides, final chambers smooth; aperture equa
torial, of numerous pores in a protruding cres
centic apertural plate that is resorbed as the 
next chamber forms and leaves an arcuate 
slitlike intercamera] foramen. U. Cretaceous 
(Maastrichtianl; Qatar: Persian Gulf; Iraq.

ORNATANOMALINA Haque. 1956
Plate 753. figs. 6-16

Type species: Omaianomalina geei Haque, 
1956 (syn.: Ornatattomalina hafeezi Haque. 
1956; Saudella rugosa Hasson, 1985): OD.

Qmatanamuiina Haque. 1956 (*1418), p. 1%.
Saudella Hasson. 1985 (*1428), p. 347: type species: 

Saudella rugosa Hasson. 1985 Oruatanomalina geei 
Haque. 1956; OD.
Test discoidal, sides flattened, chambers 

weakly trochospiral in the early stage, later 
planispiral, about seven to eleven in the final 
whorl, periphery rounded, peripheral outline 
lobulate: wall calcareous, finely perforate, 
optically radial, surface with spiralling ribs 
that may be sharply angled and interrupted at 
a radial median ridge across the chamber 
surface; aperture interiomarginal, equatorial. 
Paleocene to L. Eocene; Pakistan; Saudi 
Arabia.

Remarks: Hasson (1985. *1428, p. 347) stated 
that the specimen illustrated as Ornatano- 
malina hafeezi by Loeblich and Tappan (1964, 
*1910, fig. 494, 2a-c) differed from Haque's 
species and belonged to the newly described 
Saudella rugosa. However, this illustrated speci
men is (asstated) a topotype specimen identi
fied by Haque. The angularity of the ribs on 
this and other described species of Omatano- 
malina is variable on the specimens, and the 
original illustrations are somewhat stylized 
drawings. Hasson stated that Saudella differed 
in having u smooth apertural face with imper
forate limbate border, but this description 
suggests that the specimens are broken, with 
the septal face bordered by the thick and 
limbate suture of the succeeding chamber. 
The two type species appear to be both con
generic and conspecific.

PSEUDOWOODELLA Haque. 1956
Plate 755, figs. 6-8

Tvpe species: Pseudowoodella mamilligera 
Haque, 1956: OD.
Pseudowoodella Haque. 1956 (*1418), p. 202.

Test trochospiral with about two and a half 
whorls of rapidly enlarging chambers, eight 
or nine chambers in the final whorl, inequally 
biconvex, with centrally flattened to concave 
evolute spiral side and convex involute umbil
ical side, sutures depressed, slightly curved 
on the spiral side, straight and radial on the 
umbilical side, periphery broadly rounded.



margin lobulate; wall calcareous, hyaline, 
perforate, optically radial, surface of spiral 
side with a prominent spinule near the mid
point of each chamber but closer to the inner 
margin than to the periphery, the spinules 
giving the chambers a mammilate appearance, 
umbilical side strongly pustulose. possibly 
reflecting internal pillars: aperture interio- 
marginal and equatorial. Paleocene to L. 
Eocene; Pakistan.

Remarks: PseudowoadeUa needs additional 
study, particularly with thin sections to deter
mine the possible presence of a canal system 
and whether or not the pustules of the umbili
cal side reflect internal pillars.

REICI1ELINELLA Seiglie 
and Bermudez, 1966 

Plate 754, figs. 4-15
Type species: Discorbis baitoensis Bermudez, 
1949 (*201), p. 236.
Reichelinetta Seiglie ami Bermudez. I966(*2854|, p. 434. 
Arcamspira Poag. I966(*2431(,p. 141 (name not available.

(CZN Art. 13 lallil. no description).
Arcunispira Poag, l%6 (*2430), p. 413: type species: 

Arcanispira hueaiu Poag. 1966: OD.
Test planoconvex, trochospiral, involute 

on the convex side, partially evolute on the 
flattened side around a pustular central area, 
the pustules being the external expression of 
vertical pillars, commonly six to seven cham
bers per whorl, sutures slightly depressed, 
curving backward at the periphery, septa sec
ondarily doubled by septal flap, periphery 
carinate, peripheral outline entire to slightly 
lobulate; wall calcareous, optically radial, 
canaliculate, canal openings between the cen
tral pillars, surface with pustules in the umbil
ical region and radial to slightly oblique grooves 
and ridges crossing the chambers on the 
flattened side; aperture oval and areal, bor
dered by a distinct lip. situated between the 
periphery and umbilical margin just above 
the base of the chamber face, secondary sutural 
aperture in a sutural reentrant at the proxi
mal maigin of the final chamber. Miocene; 
Dominican Republic: Cuba; USA: Alabama. 
Mississippi.

Remarks: Restudy of the original type spec
imens by Seiglie and Poag 11968, *2859, p. 311 
showed Arcanispira and Reichelinella to be 
synonymous.

STORRSELLA Drooger, 1960
Plait- 755, figs. 1-5

Type species: Cibicides haasteri van den Bold, 
1946 (*279), p. 125; OD.
Stnrrseila Drooger. 1960 (*1012), p. 295.

Test trochospiral, chambers increasing rap
idly in number in successive whorls, promi
nent and thick fissured umbilical mass on one 
side, septa secondarily doubled, sutures nearly 
radial, depressed, and fissured on both sides; 
wall calcareous, fibrous, optically radial, thick, 
perforate, surface smooth except for the fis
sured umbilical plug, pustules, and fissured 
sutures; aperture of final chamber unknown, 
intercameral foramen interiomarginal, nearly 
equatorial but slightly on the umbilical side; 
radial canals open between the umbilical pillars. 
Paleocene to L. Eocene; Guatemala; British 
Honduras; Cuba; French Guiana.

TIIALMANNITA Bermudez. 1952
Plaie 754, figs. 14-16

Type species: Rotalia mad rugae ns is Cushman 
and Bermudez, 1947 (*810), p. 24; OD.
Thalmanniut Bermudez. 1952 |*205|, p. 76.

Test discoidal, sides flattened. slighLly tro- 
chospiral in the early stage, later planispiral. 
about eight to ten chambers in the final whorl, 
sutures radial, depressed, periphery rounded, 
peripheral outline lobulate; wall calcareous, 
perforate, surface ornamented with strong 
spiralling costae that are interrupted at the 
sutures and may break up into smaller pus
tules or ridges; aperture a low interiomarginal 
and equatorial slit with bordering lip. Paleocene 
to Oligocene; Cuba; Puerto Rico.

Remarks: The internal structure has not 
been described.

Subfamily PARAROTALIINAE Reiss, 1963
Pararotaliinae Reiss, l%3 1*2561), p. 85.

Test trochospiral, no canal system but may



have umbilical cavities; single interiomarginal 
slitlike aperture, converted into areal inter- 
cameral foramen by later attachment of the 
toothplate. U. Cretaceous (Coniacian) to 
Holocene.

GLOBOROSALINA Quilty. 1981
Plate 755. figs. *>-14

Type .species: Globorosalina westraliensis 
Quilty. 1981: OD.
Globorosalina Quilty, 1981 1*2502), p. 90.

Test low trochospiral, biconvex, spiral side 
evolute, umbilical side involute, commonly 
five to five and a half chambers per whorl, 
sutures straight, oblique and depressed on 
the spiral side, radial on the umbilical side 
and strongly incised near the small open 
umbilicus, periphery rounded, peripheral out
line slightly lobulate: wall calcareous, thick, 
and lamellar, optically radial, coarsely perfo
rate on the spiral side, finely perforate on 
the umbilical side; primary aperture interio
marginal and beneath an umbilical flap, areal 
intercameral foramen not part of the original 
opening but secondarily produced in apertural 
face as new chamber is added, areal foramen 
separated from the primary aperture by a 
columnar buttress. U  Eocene, Miocene; South 
Australia.

PARAROTALIA Y. Le Calvez. 1949 
Plaie 755, figs, 15-21

Type species: Rotalina inermis Terquem, 1882 
(*3147), p. 68; OD.
Pamrolatia Y. Le Calvez. 194*) (*1800), p. 32.
Neorotalia Bermudez, 1952 1*205), p. 75; type species: 

Rotalia mexicana Nuttall. 19281*2275), p. 374: OD. 
Test in a low trochospiral coil, planocon

vex to biconvex, chambers flat to centrally 
elevated on the spiral side, commonly inflated 
and produced around the umbilicus, with a 
prominent umbilical shoulder surrounding a 
large solid umbilical plug of clear shell mate
rial that may be broken out in preservation, 
intercameral septa imperforate, doubled sec
ondarily by attachment of a septal flap, sutures 
gently curved back at the periphery on the 
spiral side, radial, depressed, and may be fis
sured on the umbilical side, periphery carinate.

peripheral outline lobulate; wall calcareous, 
perforate, optically radial, surface smooth to 
pustulose; aperture interiomaiginal, extending 
obliquely up the apertural face, intercameral 
foramen areal, comma shaped due to the 
attachment of an imperforate toothplate at 
the proximal margin of the penultimate cham
ber foramen, toothplate extending to the dis
tal or outer margin of the aperture, the upper 
free part being spatulate in form. U. Creta
ceous (Coniacian) to Holocene; cosmopolitan.

Subfamily ROTALUNAE Ehrenberg, 1839
Rotaliinae Chapman. 1900 (*529), p. 11, nom. corr. pro 

subfamily Rotalkla.
Rotalida SchulLze, 1854 (*2824), p. 52, nom. iransl. ex 

family Rotalina.
Rotalinae Carpenter, Parker, and Jones. 18621*4941, p. 198. 
Rotalina Jones, in Griffith and Henfrey. 1875 (*1300), 

p. 320.
Rotalidae Schwager. 1876 (*2829|, p. 20.
Rotalininae Hofker. 19331*1493), p. 125.

Test trochospiral, external openings of um
bilical side consist of radial canals or fissures 
or umbilical cavities, commonly also has 
intraseptal and subsutural canals, umbilical 
region primarily closed by an umbilical flap, 
single intercameral foramen. U. Cretaceous 
(Coniacian) to L. Miocene.

Remarks: The umbilical character of the 
dominantly Paleogene taxa, including Rotaiia, 
differs from that of most Neogene Rotaliidae 
(Miiller-Merz, 1980, *2202; Billman et al., 
1980, *238), allowing recognition of a restricted 
Rotaliinae for the former group and place
ment of the Neogene taxa in the subfamily 
Ammoniinae (Loeblich and Tappan. 1986. 
*1928, p- 260).

CAMAGUEYIA Cole and Bermudez, 1944
Plate 756, figs. 1-7

Type species: Camagueyia perplexa Cole and 
Bermudez, 1944; OD.
Camagueyia Cole and Bermudez. 1944 (*640), p. 335.

Test conical, with chambers in a high 
trochospiral coil, cham ber lumen much 
reduced by thick lamellar deposits, umbilical 
pillars filling the umbilical region; wall 
calcareous, thick, optically radial, strongly 
lamellar. M. Eocene; Cuba.



Remarks: Camagueyia was originally 
described as an agglutinated member of the 
Valvulinidae. Because the original descrip
tion indicated the presence of pillars, it was 
transferred tentatively to the Ataxophragmiidae 
(Loeblich and Tappan, 1964, *1910, p. C284), 
with the comment that the genus was “poorly 
known from original materials and needs fur
ther study." Cole (1945, *625, p. I l l )  reex
amined the original specimens and stated that 
the wall was perforate and hyaline, transfer
ring the genus to the Rotaliidae. Study of 
additional sectioned specimens (Loeblich and 
Tappan, 1986. *1928, p. 260) confirm this 
placement. Camagueyia resembles Kathina 
and Lockhartia but differs in having a much 
more elevated spire, much thicker wall on the 
flattened umbilical side, and resultant reduced 
chamber lumen, and fewer but massive umbil
ical pillars.

CINCORIOLA Haque, 1958
Plate 757. figs. 1-7

Tvpe species: Punjabia ovoidea Haque, 1956 
(*1418), p. 153; OD.
Cincoriola Haque, 1958 (*1419), p. 105 Inom. subst. pro 

Punjabia Haque. 1958).
Pun/ahia Haque. 1956 1*1418), p. 153 Inon Punjabia 

flames, 1952): type species: obj.; OD.
Praeindicola S. N. Singh and Kalia, 19701*2979|, p. 356 

(name not available. ICZN An. 13 lb), no species in
cluded: no type species).

Prueindicota S. N. Singh and Kalia. in S. N. Singh. 1971 
(*2977), p. 1177; type species: i’raeindicola bikanerensis 
Singh. 1971: OD.
Test low irochospiral. spiral side flattened 

to concave, evolute. with sharply angled 
shoulder, about six to seven chambers in the 
final whorl, sutures flush, opposite side invo
lute and umbilicate. sutures radial and de
pressed. umbilical region filled with pillarlike 
mass, periphery broadly rounded, peripheral 
outline lobulate; wall calcareous, optically 
radial, surface smooth to pitted: primary 
aperture an interiomarginal slit near the 
umbilicus. Paleocene to L. Eocene (Ypresian); 
Pakistan; India.

Remarks: Hasson (1985. *1428, p. 354) 
included in Cincoriola a species with angular 
truncate chambers, small open umbilicus, and

cribrate aperture but lacking the characteris
tic umbilical filling of typical Cincoriola. She 
also considered Pseudogloborotalia Haque 
as synonymous. The completely different test 
and chamber shape and umbilical and apertural 
characters do not support this synonymy.

DICTYOCONOIDES NuttaU. 1925
Plate 757. Figs. 8-14

Tvpe species: Conulites cooki H. J. Carter, 
1861 (*498), p. 53; OD.
Dictyoconoides Nuttall, 1925(*22731, p. 384 Inom. subst.

pro Conulites H. J. Carter. 18611.
Conulites H. J. Carter, 1861 (*498), p. 53 (non Conulites 

Fischer dc Waldheim. 1832. nec Cozzens, 1846); type 
species: obj.: OD.
Test low and conical, trochospirally coiled, 

convex spiral side with thin imperforate outer 
wall covering a narrow zone of multiple spires 
of small rectangular chambers, interior of the 
cone of chambers on the flat to gently convex 
umbilical side filled by narrow radiating pil
lars (about 0.1 mm to 0.15 mm in diameter) 
that arise just beneath the layer of chambers 
at the apex and increase in number as the test 
enlarges, pillars separated by intervening spaces 
of nearly equal size that are subdivided by 
horizontal partitions; septa doubled and have 
a median intraseptal canal and subsutural 
canal system; wall calcareous, hyaline, perfo
rate, lamellar; aperture consists of pores 
between the umbilical pillars. M. Eocene; 
India; Qatar Peninsula; Somalia.

DICTYOKATHINA Smout, 1954
Plate 758. figs. 1-6

Type species: Dictyokathina simplex Smout, 
1954; OD.
Dictyokathina Smoul. 1954 1*3008), p. 64.

Test a low irochospiral, spiral side evolute, 
with multiple spire of chambers formed by 
repeated doubling in the plane of coiling as in 
Dictyoconoides. solid umbilical mass erf numer
ous pillars, strong vertical radial canals as in 
Kathina extend from the umbilical apertures 
of the chambers to external pores at the umbil
ical surface; wall calcareous, radially fibrous, 
laminated, finely perforate: chambers inter
communicate through slitlike basal inlercam-



eral foramina. Paleocene, L. Eocene?: Qatar 
Peninsula; Iraq.

KATHINA Smout. 1954
Plate 760. figs. 1-1(1

Type species: Kalhina delseata Smoul, 1954: 
OD.
Kalhina .Smout. 1454 1*3008). p. fi 1.
Orduina Sirel. I969(*2986), p. 145: type species: Orduina 

erki Sirel. 1969: OD.
Test lenticular, low trochospiral coil with a 

single spire of simple chambers with small 
chamber lumen, no supplementary chambers 
or umbilical extensions, umbilical side with 
numerous pillars, may have central plug and 
prominent vertical canals opening as pores or 
slits on the umbilical side, septa double, with 
intraseptal and subsutural canals but without 
sutural openings, periphery subacute: wall 
calcareous, radially fibrous, lamellar, very finely 
perforate; aperture an interiomarginal slit. U. 
Cretaceous to Paleocene: Qatar Peninsula: 
Iraq; Turkey: Cuba.

LAFFITTEINA Marie. 1946 
Plate 759, figs. 1-9

Type species: Laffilteina bibensis Marie, 1946 
= Nummulites mengaudi G. Astre, 192.1 (*92), 
p. 360; OD.
Ijiffitteina Marie, 1946 (*20331, p. 430.

Test lenticular, flattened to inflated, low 
trochospiral to nearly planispiral but asym
metrical and nearly bi-involute, umbilical thick
ening on both sides but more prominent on 
one side, septa double, with ramifying inter- 
septal canals that open as two alternating 
rows of pores along the sutures on the spiral 
side, vertical umbilical canals present, as well 
as peripheral and lateral spiral canals that 
communicate with the intraseptal canals: wall 
calcareous, hyaline: aperture an oblique 
interiomaiginal slit extending toward the umbil
ical plug. U. Cretaceous (Maastrichtian); 
France; Spain: Italy: Greece: Yugoslavia; W. 
Africa: Mauritania.

Remarks: The synonymy of L. bibensis and
N. mengaudi, as well as the Maastrichtian 
rather than Paleocene age of this genus, was 
demonstrated by P. L. Blanc (1975. *252, p. 
62-66).

LOCK MARTI A Davies. 1932
Plate 761. fig!.. 1-6

Type species: Dicivoconnides haimei L. M. 
Davies. 1927 (*897), p. 280: OD.
Lockhariia L. M. Davies. 1932 (*899), p. 406.

Test conical to lenticular, trochospiral,.sim
ple spire of numerous chambers visible on 
the strongly convex spiral side, structure sim
ilar to Dictyoconoides but lacks intercalary 
whorls of chambers, septa double, intraseptal 
canals present, broad umbilicus filled with 
numerous pillars that arise at the umbilical 
end of the chambers, appearing at the umbili
cal surface as pustules, numerous intercon
necting umbilical cavities communicate with 
the chamber lumina and also open to the 
exterior through large circular pores or 
meandrine slits, peripheral margin with imper
forate band; wall calcareous, lamellar, radially 
fibrous, coarsely perforate and punctate on 
the spiral side: apertural foramen an interio
marginal slit. Paleocene to M. Eocene: Punjab 
Salt Range; Arabia: Iraq: Somaliland.

MEDOCIA Parvati, 1971
Plait: 762. figs. 1-8

Type species: Medocia blavensis Parvati. 1971; 
OD.
Medocia Parvati, 1971 1*2365), p. 23.

Test lenticular, trochospiral. spiral side 
strongly convex, septa doubled by addition of 
septal flap leaving septal passages between 
the simple sutural fissures and the overlying 
perforate sutural lobes formed as an exten
sion of the chambers on the umbilical side, 
alternate laminae from sutural lobes and sec
ondary deposits produce an umbilical mass 
with labyrinthic grooves, pierced by vertical 
tubular funnels that connect earlier parts of 
the spiral canal directly to the surface of the 
umbilical side, spiral canal lies between the 
umbilical mass and the umbilical flaps and is 
covered by the sutural lobes, peripheral mar
gin with imperforate band; wall calcareous, 
perforate, laminated, with thick lamellar wall 
on the spiral side as in Rotalia: aperture an 
interiomarginal slit, extending from the umbil
ical mass nearly to the periphery, partially 
covered by a large imperforate lip that is



separated from the apertural face by a passage, 
both areal and interiomarginal intercameral 
foramina present. M. Eocene (Lutetian 1: 
France.

ORBITOKATHINA Hottinger. 1966
Plate 763, figs. 1-4

Type species: Orbitokathina vonderschmitti 
Hottinger. 1966; OD.
Orhiiokaihina Hottinger. 1466 (*1545), p. 240.

Test of megalospheric generation lenticu
lar and biconvex, up to 2 mm in diameter, 
trochospirally coiled, approximately twenty 
chambers in the final whorl, microspheric 
test with three to four trochospiral whorls 
followed by arcuate to spatulate chambers 
with diagonal stolons, added in concentric 
series in an orbitoidal manner, test becoming 
convexoconcave and up to 7 mm in diameter, 
septa doubled, thin, and fragile, intraseptal 
spaces closed or may open only as normal 
pores on the spiral surface but widen rapidly 
toward the umbilical side to open into the 
vertical stolons, periphery rounded to sub- 
angular; wall calcareous, perforate, lamellar, 
surface of spiral side smooth, pillars on umbil
ical side resulting in pustulose or vermiform 
surface, with vertical canals between the pil
lars: narrow interiomarginal intercameral fora
men and arcuate chambers with diagonal 
stolons. U. Cretaceous (Coniacian); Spain.

PRAESTORRSELLA Gowda. 1978
Plate 758. figs. 7-11

Type species: Cibicides roestae Visser. 1951 
(*3298|, p. 291 ;OD.
Pmeuomelta Gowda. 1478 (*1283), p. 1

Test trochospiral. inequally biconvex, spi
ral side more strongly convex and involute, 
the extensive calcareous deposits and promi
nent central and strongly pustulose umbo 
obscuring all but the latest of the seven to 
eleven chambers of the final whorl, those 
sutures visible on the spiral side ate thickened, 
elevated, and curved back at the periphery to 
grade into the angular peripheral margin, nearly 
obscured but radial on the umbilical side, no 
external sutural fissures but septa have rotalid

intraseptal passages, central area of umbili
cal side filled with thick laminar pillars, pierced 
by vertical canals that open to the surface as 
large pores; wall calcareous, lamellar, optically 
radial, finely perforate, center of umbilical 
side covered with knobs reflecting the ends 
of the pillars, chambers of the last whorl with 
numerous ribs that may be radially aligned, 
the surface knobs, pustules, and ribs obscur
ing the pores except on the later chambers 
where they may be visible between the infla- 
tional deposits: aperture a simple narrow 
interiomaiginal slit on the umbilical side near 
the periphery. U. Cretaceous (Santonian to 
U. Maastrichtian); Netherlands; France; India.

Remarks: Hofker (1955, *1507) states that 
a spiral canal is present around the umbilical 
mass of pillars and that a pillarlike toothplale 
divides the aperture in the type species, but 
neither structure was found by Gowda (1978, 
*1283). Both illustrated only sketches, and no 
photographs of thin sections have as yet been 
published.

REDMONDINA Hasson, 1985
Plate 765, figs. 1-4

Type species: Redmondina henningtoni Has
son. 1985: OD.
Redmondina Hasson. 1985 1*1428), p. 352.

Flattened lenticular test in a low trochospiral 
coil, about twelve chambers in the final whorl, 
all visible on the weakly convex spiral side 
around a central umbonal knob, sutures 
depressed, oblique and curved back at the 
periphery, umbilical side with incised sutures 
and with umbilical chamber extensions in 
young individuals resembling the imperforate 
lip or astral lobe of Rotalia but apparently 
perforate in Redmondina. in larger specimens 
the umbilical area is filled with protruding 
coarse pustules; wall calcareous, thick, of 
radially fibrous calcite, coarsely perforate: 
primary aperture an interiomarginal slit, sup
plemented by the large areal pores of the 
apertural face. L. Eocene; Saudi Arabia.

Remarks: Although originally placed in 
the Cuvillierinmae, Redmondina was described 
as structurally different on the two sides, hence 
is transferred to the Rotaliinae.



REEDELLA Hasson, 1985 
Plate 762. figs. 9-13

Type species: Reedella radhumaensis Hasson. 
1985: OD.
Reedella Hasson. 19851*14281, p. 352.

Test subglobular, trochospiral but bi-invo- 
lute, eleven to twelve broad and low cham
bers in the final whorl, sutures limhate and 
elevated, septa double, with intrasepta] canals, 
umbilical side with labyrinthine and perfo
rated umbilical filling; wall calcareous, optically 
radial, finely perforate: aperture a short broad 
inleriomarginal and nearly equatorial slit at 
the base of the smooth, flat to excavated 
apertural face. L. Eocene (Ypresian); Saudi 
Arabia.

ROTAL1A Lamarck, 1804 
Plate 764. figs. 1-H

Type species: Rotaliles tmchidi/brmis Lamarck, 
1804: SD Children, 1823 (*586), p. 156.
Rotalia Lamarck. 1804 1*1776), p. 183.
Rotaliles Lamarck, 1804 1*1776), p- 104 lused for fossil 

Rotalia, name not available, ICZN Art. 20: non Rotaliles 
Lamarck, 1801).
Test trochospiral, biconvex, all chambers 

visible on the strongly convex spiral side, only 
those of the final whorl visible on the umbili
cal side, an imperforate lip. astral lobe, or 
folium at the umbilical extremity of the cham
bers is separated from the perforate ventral 
wall of the main chamber lumen by a shallow 
transverse groove, secondary deposits on the 
folium gradually build thick lamellar pillars 
that fill the umbilical area, internally a septal 
flap attaches to the peripheral margin of the 
septum and secondarily doubles the septal 
wall, umbilical flap extends from the pre
vious septum to the apertural face to limit the 
chamber lumen around the umbilicus, forming 
a spiral canal that encircles the central umbil
ical mass of pillars, sutures imperforate, may 
be elevated, oblique and curved back at the 
periphery on the spiral side, nearly radial, 
deeply incised with feathered margins on the 
umbilical side, periphery angular: wall cal
careous. distinctly perforate except for the 
imperforate peripheral margin and the lip, 
pustules and granules of the central area of the

umbilical side; simple interiomaiginal aperture 
and intercameral foramina, extending from the 
umbilicus toward the periphery. U. Cretaceous 
(Coniacian) to Eocene; cosmopolitan.

SAKESARIA L. M. Davies. 1937 
Plate 765. figs. 5-10

Type species: Sakesaria cotteri L. M. Davies, 
in L. M. Davies and Pinfold, 1937: OD(M).
Sakesaria L. M. Davies, in L. M. Davies and Pinfold. 1937 

1*9011, p. 49.
Test elongate conical to subcylindrical, very 

high trochospiral coiling, commonly with more 
than four whorls that increase slowly in 
diameter, spiral side conical. numerous cham
bers forming a high cone, sutures oblique, 
thickened, and elevated, central area on the 
convex umbilical side filled with pillars con
nected by perforate umbilical plates as in 
Lockhartia, the pillars ending in pustules at 
the surface, interspersed with pores: wall 
calcareous, perforate, surface with raised and 
limbate sutures and pustules and may be 
reticulate. Paleocene to L. Eocene: Qatar 
Peninsula: Arabia: Somalia; India.

SMOUTINA Drooger. 1960
Plate 760. figs. 11-17

Type species: Smoutina cruvsi Drooger, I960; 
OD.
Smoutina Drooger. I9601*1013|, p. 306.

Test lenticular, inequally biconvex, trocho- 
spiral, spiral side with two and a half to three 
whorls of numerous chambers forming a broad 
cone, twenty to twenty-six chambers in the 
final whorl, central area of cone filled with 
pillars that occupy about half the diameter of 
the umbilical side, vertical canals between 
the pillars open as circular to slitlike pores at 
the surface, chambers open into spiral canal 
at the umbilical margin, septa doubled, with 
intraseptal canals, sutures flush on the spiral 
side, fissured on the umbilical side, the fis
sures opening into the branching spiral canal 
system in the umbilical mass: wall calcareous, 
lamellar, optically radial, finely perforate: 
intercameral foramen an elongate slit. U. Cre
taceous (Maastrichtian) to M. Eocene; French 
Guiana; Cuba; USA: Florida.



SO RI ELLA Haque. I960 
Plate 766, figs. 1-14

Type species: Soriella schoechlei Haque. 1960: 
OD.
Soriellti Haque. I960 (*1420), p. .19.
Indicola S. N. Singh and Kalia. 1970 (*2981), p. 77; type 

species: Indicola mjasthanensis S. N. Singh and Kalia. 
1970; OD.
Test a low trochospiral coil of three to 

three and a half whorls, planoconvex, with 
angular and truncated margins, spiral side 
flat to weakly convex or slightly concave, 
about seven to eleven chambers in the final 
whorl. sutures radial, straight to slighdy curved, 
umbilical side elevated, prominent carinate 
umbilical shoulder of reliculose appearance 
surrounding a narrow elongate umbilicus that 
is filled with horizon tal plates from the cham
bers and by vertical pillars, periphery carinate, 
peripheral outline slightly lobulate; wall 
calcareous, coarsely perforate: aperture may 
consist of a row of openings at the base of the 
chamber. M. Eocene (Lutetian); Pakistan; 
India: Rajasthan.

Remarks: Sketches of the apertural face 
suggest the aperture of Soriella to be a single 
interiomarginal arch and Indicola to have a 
row of pores near the base of the face, the 
latter also indistinctly shown in photographs. 
Whether these represent the true aperture or 
an intercameral foramen is uncertain.

YAUCOROTAL1A Seiglie. 1972
Plate 764. figs. 9-13

Type species: Yaucorotalia moussai Seiglie, 
1972; OD.
yaucorotalia Seiglie. 1972 (*2849A), p. 115.

Test lenticular, inequally biconvex, trocho- 
spiral, about three whorls visible on the more 
convex spiral side, five chambers in the final 
whorl, umbilical side with umbilical plug of 
pillars separated by anastomosing fissures, 
periphery angular, carinate: wall calcareous, 
perforate, surface smooth on spiral side, umbil
ical side with fissures in the umbilical plug 
and costae radiating from the aperture across 
the face of the final chamber; aperture slitlike, 
with lip at umbilical margin. Oligocene to L. 
Miocene; Puerto Rico.

Subfamily AMMONIINAE Saidova, 1981 
Ammonifnae Locblich and Tappan. 19861*1928), p. 262 

inom, transl. ex family Ammoniidae Saidova. 1981).
Test trochospiral. umbilical region second

arily closed by a foramina! cover plate that 
extends into the previous chamber, with radial 
canals, fissures, or umbilical cavities connecting 
the chambers, the canal system functioning 
as an aperture. L. Miocene to Holocene.

AMMONIA Briinnich, 1772
Plate 767. figs. 1-H)

Type species: Nautilus beccarii Linne. 1738 
(*1859), p. 710: SD Frizzell and Keen. 1949 
(*1187), p. 106.
Ammonia Brtinnich. 1772 (*440), p. 2.12.
Hammonia Soldani, 1789 (*.1017), p. 56 (err. emend.). 
Streblus Fischerde Waldheim. I817(*1132|, p. 449; type 

species: obj.: ODlM).
Rotalia lies Turbinulines) d'Orbigny. 1826 1*2103), p. 

275 iname not available. ICZN Art. 11 (bui); II (g): 
vernacular).

Turbinulina Risso. 1826 (*2628), p. 18; type species: 
Turbinutina iiatica - Rotalia lies Turbinulinesl itulicu 
d'Orbigny. 1826 (*2303), p. 275 - Nautilus beccarii 
Linne, 1758, obj.: SD herein.

Rahhausenia Bermudez, 1952 (*205),p. 63; type species: 
Rotalia rohhauseni Cushman and Bermudez. 1946 
1*8091, p. 119: OD.
Test biconvex, with low trochospiral coil 

of 3 to 4 volutions, spiral side evolute, umbili
cal side involute and may have large umbili
cal plug surrounded by umbilical fissure, final 
whorl with deeply incised umbilical, radial, 
and intraseptal spaces, sutural fissures straight 
or branching and appear feathered on the 
umbilical side, umbilical and intraseptal spaces 
of earlier whorls filled by secondary lamellae, 
leaving only one vertical passage from each 
chamber of the penultimate whorl to the junc
tion of the umbilical fissure and intraseptal 
space of the final whorl, early chambers closed 
toward umbilicus, no spiral canal present, 
periphery rounded to carinate; wall calcareous, 
optically radial, primarily bilamellar. moder
ately coarsely perforate, both surfaces may 
be ornamented by pillars and umbilical side 
may have transverse ridges resulting from the 
feathered umbilical sutures when these are 
present; primary aperture an interiomarginal 
extraumbilical arch, bordered by a protrud



ing lip at the umbilical end, space between 
the lip and umbilical pillars may be filled by 
secondary lamellae as new chambers form. 
L. Miocene to Holocene; cosmopolitan.

Remarks: A. M. Davies (1935. *896, p. 27) 
stated that T. beccarii (Linne) is the "genotype" 
of Turbinulina d'Orbigny, but the genus was 
not validly described by d’Orbigny, who used 
only the vernacular name “les Turbinulines” 
for the subgenus of Roialia. Turbinulina was 
validated by Risso, 1826, with three included 
species, T. depressura (citing in the synonymy 
figures of Nautilus depressulus Walker and 
Jacob given by Montagu, 1803. which appear 
planispiral and possibly a peneroplid but not 
congeneric with Ammonia), T. laevigatula 
1=  Nautilus laevigatulus Walker and Jacob, 
also planispiral, and possibly a Lenticulina). 
and T. italica (including in the synonymy a 
reference to d'Orbigny’s 1826 figures of Rotalia 
(les Turbinulines) italica d'Orbigny). The lat
ter species is conspecific with Nautilus bec
carii Linne, 1758 and is here designated as the 
type species of Turbinulina Risso. which is 
thus a junior synonym of Ammonia.

ASANOINA Finlay, 1939
Plate 768, figs. 1-7

Type species: Rotaliatina globosa Yabe and 
Asano, 1937 (*3404), p. 124; OD.
Asanoina Finlay. 1939 (*1126), p. 541.

Test large, up to 2 mm in diameter, globu
lar to ovoid, high spired as a result of the axial 
lengthening of the chambers, sutures slightly 
oblique on both sides, becoming twisted in a 
backward spiral near the umbilicus, septal 
flap against the previous septum encloses an 
intrasepial canal system, narrow umbilicus 
covered by imperforate extensions of the 
apertural lip. umbilical region in the adult 
filled with pillars and intercalated vertical 
canals, encircled by the spiral canal, periph
ery rounded, noncarinate; wall calcareous, 
finely perforate, with few and much larger 
sutural pores alternating on either side of the 
septa between numerous elevated and non- 
perforale rounded to elongate pustules that 
may fuse by lamellaT growth to resemble a 
keel on the spiral side; aperture slitlike.

interiomarginal, at the umbilical margin of 
the chambers. Pliocene; Indonesia: Borneo: 
Java: New Zealand.

Remarks: Asanoina was incorrectly placed 
in synonymy of Pseudorotalia by Billman et 
al., 19801*238), although it has clear priority 
of many years; however, both genera are rec
ognized as distinct herein.

ASTEROAMMON1A Voloshinova. 1970
Plate 769, Figs. 1-4

Type species: Asteroammonia katangliensis 
Voloshinova. in Voloshinova el al.. 1970: OD.
Asteroammonia Voloshinova. in Voloshinova. Kuznetsova, 

and Leonenko. 19701*3319), p. 147.
Test trochospiral, biconvex, all of the two 

to four slowly enlarging whorls visible on the 
spiral side, seven to eight chambers in the 
final whorl, sutures oblique, slightly depressed, 
umbilical side with radial, depressed sutures, 
umbilicus and preceding sutural slit covered 
by narrow, elongate, platelike extension from 
the apertural lip as in Asterorotalia. leaving a 
slitlike opening at the margin, successive plate- 
like lips of the Tinal whorl produce a stellate 
area around the solid umbilical plug of the 
umbilicus, periphery rounded; wall calcareous, 
perforate, surface sm ooth: aperture an 
interiomarginal arch on the umbilical side, 
with lip continuing back over the preceding 
suture to form the central stellate structure. 
M. Miocene to Pliocene: USSR: Sakhalin 
Island; Japan.

ASTEROROTALIA Hofker. 1950
Plate 769. figs. 5-11

Type species: Rotalina (Calcarina) pulchella 
d'Orbigny, 1839 (*2304), p. 80 (syn.: Rotalia 
trispinosa Thalmann. 1933. *3152, p. 248); 
ODlMl.
Asterorotalia Hofker. 19501*1495), p. 73. 76.

Test flattened, low trochospiral to nearly 
planispiral coil of two to three whorls, eight 
to twelve chambers in the final whorl, sutures 
slightly depressed, chambers on umbilical side 
separated by deeply incised sutures with gran- 
ulose to spinose borders, the umbilical end of 
the wide sutural interloculur space covered 
by a backward extension from the lip of the



final chamber, liplike extensions of succes
sive chambers radiating from the umbilicus 
that is filled with a central pillar, simple spiral 
canal around the umbilical plug is connected 
to the hooked umbilical extensions from the 
chambers, periphery with imperforate keel 
interrupted by deep sutural incisions; wall 
calcareous, perforate, optically radial, sur
face of spiral side smooth between the numer
ous inflational knobs, pustules, and ridges 
that may obscure the sutures or the sutural 
incisions may be bordered by narrow ridges, 
three large solid spines arise as extensions 
from the imperforate keel of the first whorl in 
megalospheric specimens and from the third 
whorl of the microspheric generation and are 
subsequently enlarged by lamellar growth as 
new chambers and whorls are added: aperture 
a vertically aligned and nearly equatorial ovate 
opening at the base of the apertural face, a 
small hooked foramina! plate present at the 
umbilical margin of the foramen. Pliocene to 
Holocene: Caribbean: Cuba: Indonesia: 
Borneo. Java; Persian Gulf.

Remarks: As noted earlier (Loeblich and 
Tappan. 1964. *1910, p. C608). Rotalina 
iCalcarina) pulchella is neither a primary hom
onym of Rotuliu i Rotalia) pulchella d’Orbigny, 
in Parker, Jones, and Brady. 1865 1*2354, p. 
30, pi. 3 fig. 80; syn.: Rotalia <Rotalia/pulchella 
d’Orbigny, 1826, nom. nud.) nor a secondary 
homonym, as the two are not now regarded as 
congeneric. Furthermore. Rotalina fCalcarinal 
pulchella was validated in 1839 and Rotalia 
pulchella not until 1865. Thus the name Rotalia 
trispinosa is a superfluous synonym.

CHALLENGERELLA Billman, Hottinger, 
and Oesterle, 1980

Plate T7U. figs. 1-8
Type species: Challengerella brudyi Billman 
et al., 1980: OD.
ChaUengerelta Billman. Hottinger. and Oesterle. 1480

1*23*1. p. 81.
Test trochospiral. nearly equally biconvex, 

all of the two to three slowly enlarging whorls 
visible on the spiral side, sutures limbate. 
straight to curved, bending slightly backward 
toward the periphery, only the fourteen to

sixteen chambers of the final whorl visible on 
the umbilical side, sutures deeply incised with 
elevated margins that may be weakly feath
ered and finely pustulose. leaving open inlra- 
septal spaces that later are transformed into 
tubular passages to successive whorls of the 
spiral canal, chamber lumen connected to 
canal system by an opening from the umbili
cal chamber extension that leads into vertical 
intraseptal canals, umbilicus with large umbil
ical plug having few or no vertical canals but 
may be subdivided in larger microspheric 
individuals, umbilical plug surrounded by an 
umbilical fissure that becomes a simple spiral 
canal. periphery weakly carinate in early part 
of last whorl, rounded in later chambers; wall 
calcareous, finely perforate, smooth except 
for the imperforate sutural margins, apertural 
face imperforate: primary aperture a small 
interiomarginal slit bordered by an imperfo
rate lip that extends into the umbilicus and 
partly covers the spiral fissure. Holocene: Red 
Sea: Gulf of Elat; Indian Ocean.

PSEUDOROTALIA Reiss 
and Merling, 1958 

Plate 77i. figs. |-fi
Type species: Rotalia schroeteriana Carpenter. 
Parker, and Jones. 1862 (*494), p. 212; OD. 
Pseudomtalio Reiss anil Merling, 1958 1*25631, p. 13.

Test large, subconical. planoconvex and 
trochospiral with two to four gradually enlarg
ing whorls, ten to twenty chambers in the 
final whorl, spiral side flat and umbilical side 
strongly elevated, sutures nearly straight and 
radial to slightly oblique on the spiral side, 
straight and radial on the umbilical side, ele
vated and limbate on both sides but com
monly broken into beads or nodes by the 
rows of openings into the canal system, imper
forate umbilical lips extend into the narrow 
umbilicus and are thickened by secondary 
lamellae as new chambers are added, pro
ducing a cavity filled umbilical mass that is 
perforated by a few large rounded openings 
into the umbilical canal system, intraseptal 
canals open to the exterior by a double row 
of alternating sutural pores on both sides of 
the test, periphery acute and with imperforate



keel; wall calcareous, of lamellar fibrous cal- 
cite. optically radial, coarsely perforate: aper
ture interiomarginal on umbilical side, part
ly covered by narrow extension of apertural 
face. U. Miocene to Holocene; Borneo: New 
Guinea; Australia.

Remarks: Billman et al. (1980, *238, p. 
108) included the type species of Asanoina 
Finlay, 1939 in PseudorotaUa, as the two have 
a similar inner structure. However, if the two 
are considered to be congeneric. Asanoina 
has nearly twenty years priority. Asanoina 
has a strongly convex spiral side and high 
trochospiral coil, whereas PseudorotaUa has 
a flat to faintly convex spiral side and conical 
umbilical side. In conformity with similar 
differences separating Sakesaria and Kathina 
or Lockhartia. we recognize the two genera 
as distinct.

ROTAL1DIUM Asano, 1936 
Plate 771. figs. 7-9; plate 772. figs. 1-7 

Type species: Rotalidium pacificum  Asano. 
1936: OD.
Rotalidium Asano, 1936 1*811, p. 3SO.
Cavarolalia Miiller-Merz, 1980 (*2202), p. 36; type spe

cies: Rotalia annectens Parker and Jones. 18651*2351), 
p. 387.422: OD.
Test lenticular, trochospiral. about four 

slowly enlarging whorls, the final one with 
ten to fifteen chambers, sutures limbate, ele
vated on the spiral side, incised on the umbili
cal side and leaving wide interlocular spaces 
with feathered margins, narrow umbilicus with 
an umbilical plug containing a single vertical 
cavity in small individuals and numerous irreg
ular vertical canals in larger specimens, umbil
ical space of preceding whorl covered by 
umbilical extensions from the chambers to 
become a broad spiral canal, intraseptal canal 
system consists of a single broad radial canal 
in each septum that opens at the peripheral 
end of the suture on the umbilical side: wall 
calcareous, finely perforate, spiral side with 
elevated septal and spiral sutures and ridgelike 
thickenings near the apex, umbilical side with 
smooth surface except for the pustulose. 
ridgelike sutural margins and central umbili

cal pillars: aperture an interiomarginal arch 
between the umbilical margin and periphery. 
U. Miocene to Holocene: Japan; Hong Kong; 
Borneo; Indian Ocean.

Remarks: As noted previously (Loeblich 
and Tappan, 1964, *1910, p. C607), the struc
tures described in R. pacificum as supple
mentary chamberlets are umbilical chamber 
extensions or folia, as described for Cavarolalia 
and other Ammoniinae. Billman et al. 11980, 
*238, p. 98) also suggested that Rotalidium 
pacificum  and Rotalia japonica Hada. 1931 
belong to Cavarolalia: however, the older name 
Rotalidium obviously has priority.

ROTALINOIDES Saidova. 1975
Plate 773. Tigs. 1-8

Type species: Rotalia papillose Brady, 1884 
(*344), p. 708 (non Rotalia (Rotalia) papillosa 
d'Orbigny. 1826. name not available, ICZN 
Art. 12 (a), no description: and non Rotalia 
papillosa d’Orbigny, 1850) = Turbinulina 
gaimardi d'Orbigny, in Fomasini, 1906 (*1155), 
p. 67 (syn.: Rotalia (Turbinulina) gaimardi 
d'Orbigny, 1826, *2303, p. 275, name not 
available, ICZN Art. 12 (a), no description): 
OD.
Rotalinoides Saidova, 1975 (*2695), p. 220.

Test large and robust, lenticular, trocho
spiral, about three to four slowly enlarging 
whorls, nine to fourteen chambers in the final 
whorl, spiral side slightly less convex, sutures 
oblique and curved back at the periphery, 
slightly depressed, with elevated poreless rims 
that later fuse to appear as beaded sutures, 
the inflational beads or pustules progressively 
latger toward the umbo, sutures radial, strongly 
incised and feathered on the umbilical side 
because of the alternating series of beadlike 
pustules along each edge, umbilicus filled 
with inflational pillars, perforate extensions 
of the chamber wall over (he spiral and sutural 
fissures form a spiral canal and radial canals, 
with large apertures leading directly into the 
umbilical canal system as well as at the umbil
ical end of the sutural fissure, periphery with 
imperforate keel interrupted by sutural inci
sions of the outer margin; wall calcareous.



thick, finely perforate but sutures, pustules, 
pillars, and keel imperforate. M. Miocene to 
Holocene: Indo-Pacific; Malaysia: Java: 
Borneo; Red Sea.

Remarks: Species here regarded as belong
ing to Rotaiinoides were considered to be 
nonspinose species of Astemnotalia by Billman 
el al. 11980, *238), but the thick solid spines 
and small and delicate compressed test of 
Asterorotalia distinguish that genus from the 
more robust Rotalinoides.

Family CHAPMANINIDAE 
Thalmann, 1938

Chapmaninidae Thalmann. 1938 (*31591, p. 207. 
Chapmaniidae Galloway. 1933 (*1205), p. 316 (invalid, 

based on C hapm ania  A. Silvestri and Prever, 1904, non 
Monticelli. 1893).

Chapmanininae Frizzell, 1949 (*1186), p. 482, (subfamily, 
nora. transl. cx family).

ChapmaniidaCopeland, 1956(*680|,p. I87(err.emend.I.
Test conical, early portion trochospiral, 

later uniserial; septa invaginated into tube 
pillars or chamberlets; aperture consists of 
tube openings. U. Paleocene to M. Miocene 
(Tortonian).

ANGOTIA Cuvillier, 1963
Plate 774, figs. 1-8

Tvpe species: Angotia aquitanica Cuvillier. 
1963: OD(M).
A ngotia  Cuvillier, 19631*863), p. 223.

Test attached, conical, large thick-walled 
bilocular embryo followed by a series of low 
flat chambers forming a low to high cone with 
flattened base, lamellae at the base of the test 
may be infolded and touch the previous wall, 
forming what appear to be hollow pillars, 
similar and regularly spaced undulations or 
infolding of the wall in the peripheral zone 
produces tunnels perpendicular to the outer 
margin, with alternating longer and shorter 
radial infoldings, the longer ones commonly 
terminating at one of the hollow pillars; wall 
calcareous, finely perforate, thickened by 
lamellar additions, surface smooth except 
where abraded; aperture consists of multiple 
rounded pores formed by the hollow pillars in 
the flattened base. M. Eocene (U. Lutetian); 
France.

CHAPMANINA A. Silvestri. 1931
Plate 775, figs. 1-10

Type species: Chapmania gassinensis A. Sil
vestri, 1905 (*2935|, p. 130; SD ICZN Op. 
765, China, 1966 (*588), p. 25.
C hapm anina  A. Silvestri. 1931 (*29611, p. 74 (nom. subst.

pro C hapm ania  A. Silvestri and Prever. 1904). 
C hapm ania  A. Silvestri and Prever. in Silvestri. 1904 

(*2932), p. |7 (non C hapm ania  Monticelli. 1893. nee 
Spuler, 1910, nec de Miranda Ribeiro, 1920. nec Bem- 
hauer. 1933).

A rc h a p m a n o u m  Rhumbler. 1913 (*2621), p. 392 (err. 
emend. I.

Preverina Frizzell. 1949 (*1186), p. 489; type species: 
C hapm ania  galea A  Silvestri. 19231*2953), p.90; OD. 
Test conical, bilocular embryo followed by 

much reduced trochoid spiral at the apex of 
the cone, then with rapidly broadening large 
flat discoidal chambers in uniserial arrange
ment, central part of the chambers with con
centric rings of tube pillars of identical size 
within a chamber but becoming slightly laiger 
in successive chambers, not continuous from 
one chamber to the next, each tube pillar 
with a raised lunate rim on the septum inside 
the chamber, opening to the exterior as a 
round pore where the septal wall is infolded, 
peripheral region with a ring of forty to fifty 
regular secondary chamberlets formed by radial 
partitions or beams that are perpendicular to 
the main septa, chamberlets slightly wider in 
the later chambers and alternating in posi
tion from chamber to chamber, undulations 
in the marginal zone reflect the position of 
the partitions; wall calcareous, perforate; 
apertural face broad and flat, aperture con
sists of the numerous rounded openings of 
the tube pillars on the central part of the 
chamber wall. M. Eocene (Lutetian) to M. 
Miocene (Tortonian); Italy: France: Spain: 
Greece; Romania.

Remarks: The holotype of Chapmania galea 
A. Silvestri is in the Silvestri Collection, sec
tion no. 1307, AGIP, Milan, Italy.

CRESPININA Wade. 1955
Plaic 776, figs. 1-12

Type species: Crespinina kingseotensis Wade, 
1955; OD.



Cmsptnina Watie. |*3330), p. -15.
Low conical test, bilocular megalospheric 

embryo of spherical protoconch and reni- 
form deuieroconch. followed by a few annu
lar and undivided chambers and later by 
broadly saucer-shaped rectilinear chambers, 
microspheric form with early planispiral coil 
followed by embracing and finally annular 
chambers, annular and saucer-shaped cham
bers divided by the imperforate radial parti
tions formed by infolding of the outer wall, 
interior with hollow pillars extending from 
one septum to the next and similarly formed 
by infolding of the basal wall, neither parti
tions nor pillars aligned in successive cham
bers; wall calcareous, lamellar, convex surface 
and pillars perforate, ventral surface of the 
test partially imperforate and radial partitions 
imperforate; aperture consists of the large 
pores that open into the hollow pillars. U. 
Eocene to L. Oligocene; South Australia.

FERAYINA Frizzell. 1949 
Plate 776. figs. 13-15

Type species: Femvina coralliformis Frizzell. 
1949; OD.
Ferayina Frizzell, I’M1) 1*1186), p. 4B3.492.

Test conical, proloculus followed by three 
or four tiny chambers, then with rapidly enlarg
ing saucerlike rectilinear chambers, septa 
horizontal, flat; wall of calcite by X-ray analysis, 
optically radial. Finely perforate but with imper
forate flat apertural face, surface with low 
equidistant longitudinal costae, additional ribs 
intercalated with growth to maintain their 
constant spacing; aperture consisting of numer
ous rounded openings on the terminal face at 
the end of hollow pillars that extend to the 
previous septum. M. Eocene: USA: Texas, 
California; Ecuador: Peru.

SHERBORNINA Chapman. 1922
Plate 777. figs. 1-7

Type species: Sherbomina atkinsoni Chapman, 
1922; OD.
Sherbomina Chapman. 1922 (*538), p. 501.

Test discoidal but with differentiated sides, 
up to 2 mm in diameter, periphery broadly 
rounded, early stage planispirally coiled, from

four to ten enrolled chambers in the megalo
spheric test, up to fourteen in the microspheric 
test, postembryonic chambers increasing rap
idly in length, becoming embracing and pavo
nine, chambers annular in the adult, lateral 
walls with corrugations, especially near the 
sutures, that alternate from chamber to cham
ber so that ridges and the underlying exten
sions of the chamber lumen from one chamber 
overlap the infolded part of that preceding, 
chamber prolongations may be enlarged and 
irregular on the ventral side, septal flap formed 
against the previous septum as new chambers 
are added, canal system symmetrical on dor
sal and ventral sides, juvenile stage with spiral 
and septal canals, adult with septal and radial 
canals having branches to the surface that 
terminate in coarse pores, final pair of annu
lar canals opens by a ring of pores in the 
position to be occupied by the radial canals 
of the succeeding chamber; wall calcareous, 
optically radial, additional lamellae deposited 
over the entire test as each new chamber is 
added, wall perforations much smaller than 
canal openings and may open into the canals 
or directly to the surface, apertural face may 
be imperforate or perforate as is the rest of 
the test wall. U. Paleocene to M. Miocene; 
warm water, cosmopolitan.

TENISONINA Quilty, 1980
Plate 777, figs, h-16

Tvpe species: Tenisonina lasmaniae Quilty, 
1980: OD.
Tenisonina Quilty. 1980 (*25011, p. 305.

Test discoidal, planoconvex, flatter surface 
may be centrally depressed, early enrolled 
stage as in Sherbomina. with six to eight cham
bers forming up to one and a half whorls, 
followed by annular series of arcuate cham
bers resulting from strong corrugation of the 
peripheral margin so that the outer wall of 
chambers of a single cycle is a continuous 
sheet of calcite, final one or two annular 
chambers may be undivided, canal system 
well developed; wall calcareous, coarsely 
perforate, radial, thick lamellae added to test 
surface with each cycle of chambers. L. 
Miocene: Tasmania.



Family CALCARINIDAE Schwager, 1876 
Calcarinidae Eimer and Fickert. 1899 (*1088), p. 631, 

nom. corr. pro family Calcarine.
Calcarine Schwager. 18761*2829), p. 481 (nom. imperf.l. 
Tinoporidea Schwager, 1877 1*2830), p. 21.
Tinoporinae Brady. 1884 (*344), p. 74 isuhfamilyi. 
Tinoporina Lankester, 1885 1*1790), p. 847.
Tinoporinae Delage and Hirouard, 18961*926), p. 147. 
Tinoporidae Lister, in Lankester. 19031*1791), p. 146. 
Calcarininae Hofker, 1927 |*1491), p. 42 (subfamilyl. 
Tinoporininae Hofker. 1933 (*1493), p. 125 (subfamily). 
Siderolitidae Finlay, 1939 |*I126), p. 525.
Siderulilinae Sigal, in Piveteau, 1952 1*2413), p. 250 

(subfamily).
Baculogypsinidae Smout. 19551*3009), p. 205.

Test enrolled, showing little or no differen
tiation of spiral and umbilical surfaces; com
monly with large inflational spines; canal sys
tem diffuse and confused with perforations. 
U. Cretaceous (Maastrichtian) to Holocene.

BACULOGYPSINA Sacco. 1893 
Plate 778. figs. 1-6

Type species: Orbitolina concava Lamarck 
var. sphaerulata Parker and Jones, 1860 (*2348), 
p. 34,38; OD(M).
Baculogypsina Sacco, 18931*2686), p. 206.

Test biconvex, lenticular, with prominent 
radial spines, thick-walled embryo consists of 
spherical proloculus and one and a half whorls 
of trochospirally arranged chambers intercon
nected by two to three stolons each and com
municate with the spiral canal system on the 
ventral side by a single small radial canal, 
four to eight large spines arise from the spiral 
juvenarium and continue to enlarge with 
growth, anastomosing spine canals connected 
by radial canals to the central spiral canal, 
spiral juvenile followed by successive growth 
steps of numerous domelike lateral chamber- 
lets in a loose network over the test, cham- 
berlets of successive networks alternate in 
position and communicate through oblique 
multiple stolons, but chamberlets also are 
aligned in series that radiate from the center, 
those adjacent to the spines may have con
nections to the spine canals and those of the 
final series have small basal apertures on all 
sides of the chamberlets. solid pillars inserted 
between the vertical rows of chamberlets and 
appear at the surface as imperforate pustules:

wall calcareous, coarsely perforate. Holocene; 
W. tropical Pacific.

Remarks: A lectotype (BMNH. ZF3599) 
was designated for Orbitolina sphaerulata 
(Loeblich and Tappan. 1964. *1910, p. C629).

BACULOGYPSINOIDES Yabe 
and Hanzawa, 1930 

PUte 779. figs, 1-8
Type species: Baculogypsinoides spinosus Yabe 
and Hanzawa, 1930; OD(M).
Baculogvpsinoides Yabe and Hanzawa. 1930l*3411),p. 43. 
Siderolites IBaculogvpsinoides) Hofker, 19701*1519), p. 55 

(nom. Iransl.l.
Test globular but the three or four large 

thick and protruding spines may give a trian
gular to tetrahedral appearance, early cham
bers of both generations in a low trochospiral 
coil, with pores in the spiral side and distinct 
canals in the umbilical side that connect to 
the anastomosing radial spine canals, spines 
arise from the earliest whorl of chambers and 
enlarge rapidly with test growth, postembry- 
onic stage with numerous small chamberlets 
added on all sides as in Baculogypsina, the 
pillars projecting as pustules at the surface, 
intraseptal canals formed by addition of a 
septal flap from the new chambers; wall 
calcareous, compact, coarsely perforate; spi
ral chambers with single basal to areal aper
ture. later chambers with row of rounded 
pores adjacent to the suture and may also 
have areal openings. Holocene; Philippines; 
Okinawa.

Remarks: Baculogvpsinoides spinosus was 
described by Yabe and Hanzawa for the spe
cies described as Siderolites? tetrahedra 
(Giimbel) by Cushman (1919, *713, pi. 44, fig. 
5. pi. 45, figs. 1-5). Giimbel's species is now 
the type species of Silvestriella Hanzawa. 1952. 
As no type specimen had been designated for 
B. spinosus, Loeblich and Tappan (1964, *1910, 
p. C629) reillustrated and designated the juven
ile specimen illustrated by Cushman (1919. 
pi. 45, figs. 2a, b) as lectotype of the species. 
Hofker (1970, *1519, p. 53, 75) regards this 
specimen as Calcarina hispida, but Hanzawa 
(1952, *1408, p. 5) stated that the young phase 
of growth of Baculogvpsinoides cannot be



distinguished from Calcarina. Both species 
were reported by Cushman from his samples: 
in addition to the lectotype. Albatross Sta
tion D5179 includes numerous adults of both 
species. Although a juvenile individual unfor
tunately was designated as lectotype. and it 
cannot be sectioned to unequivocally deter
mine the internal structure, the detailed stud
ies by Hofker (1927. *1491, as Baculogypsina 
tetraedra: and 1970. *1519, as Baculogypsin- 
oides) and by Hanzawa (1952. *144)8) accu
rately demonstrate the external appearance 
and internal structure of Baculogypsinoides.

CALCARINA d’Orbigny. 1826
Plate 780, figs. 1-6; plate 781. figs. 1-6 

Type species: Nautilus spengleri Gmelin. 1788 
(*1252), p. 3371: SD Parker and Jones. 1859 
(*2345), p. 482.
C a ka rin a  d'O rbigny. 1826 (*2303), p. 276.
T in o p o ru sdcMonlfort. I808(*2I76),p. 147 (tuim. reject.. 

1CZN ZN(Si 2225'3, petition pending); type species: 
Tinoporus baculatus de Montfort. 1808 = N autilus  
spengleri Gmelin. 1788; OD(M).

R otalina tC a k a r in a ) d'Orbigny. 1839 (*2304), p. 37, 79 
inum. transl.i.

Siderolites /C alcarina) Hofltcr, 1970 (*1519), p. 55 (nom. 
transl.i.
Test large, up to 2 mm in diameter, lenticular, 

biconvex, commonly with a few to many heavy 
and blunt to splayed or bifurcating radial spines, 
five to six whorls, trochospirally coiled through
out, ten to twenty chamber; in the final whorl, 
spiral canal system present on the umbilical 
side, giving rise to radial canals and to numer
ous anastomosing radial spine canals that pass 
over the chambers on the spiral side to run 
through the spines: wall calcareous, thickly 
lamellar, perforate but with imperforate aper- 
tural face, surface highly ornamented, numer
ous pustules and spinules covering the test 
and obscuring the sutures, umbilicus filled by 
a pillarlike mass formed by lamellar deposits, 
apertural face may have radiating ridges: 
aperture and intercameral foramina consist 
of multiple rounded pores with elevated lips 
along the base of the apertural or septal face. 
Pliocene to Holocene: Pacific Ocean.

Remarks: A neotype for Calcarina spengleri 
was selected and designated by Hansen (1981.

*1393, p. 198) from Spengler’s original mate
rial in the Geological Museum. University of 
Copenhagen (MCUH 15076).

QUASIROTAL1A Hanzawa. 1967
Plate 779. figs. 9-11

Type species: Quasirotalia guamensa Hanzawa. 
1967: OD.
QuaximtaUa H anzaw a. 1967 (*1412). p. 23.

Test about 2 mm in diameter, lenticular to 
planoconvex, spiral side flat, early chambers 
in simple trochospiral coil of up to four whorls, 
later whorls also with layers of chambers added 
to the periphery and umbilical side and with 
inflational pillars in the umbilical region; wall 
calcareous, secondarily doubled as in Cal
carina, pierced by numerous large pores. 
Pliocene; Guam: Japan.

SCHLUMBERGERELLA Hanzawa. 1952
Plate  782. tigs. I -7

Type species: Baculogypsina floresiana Sch- 
lumberger, 1896 (*2768A), p. 88; OD.
Schlumbergerella H anzaw a. 1952 (*1408), p. 19.

Test large,globular, up to3.5 mm in diameter, 
with slightly projecting spines or tubercles, 
microspheric generation with early flat to 
planispiral coil of about two whorls without 
spines, then with inflational spines that lack 
an internal canal system arising from the outer 
wall, megalospheric embryo consists of spher
ical proloculus, deuteroloculus, and reniform 
third chamber with tetragonal spines formed 
from the outer chamber walls of each, embry
onal stage followed by numerous small arched 
chambers that produce a globular test, com
municating with adjacent chambers through 
stolons in the lateral walls and with chambers 
of the same radial row by the coarse wall 
perforations, numerous massive crystalline 
ornamental pillars form at a later stage of 
growth and are interspersed between the ra
diating rows of chamberlets; canal system 
much reduced, with only a few elongate radial 
stolons in the chamberlets at their contact 
with the spines taking the function of the 
canal system; wall calcareous, coarsely per
forate. Pleistocene to Holocene; Indonesia: 
Java; Timor.



SIDEROLITES Lamarck. 1801
Plate  783, Tigs. 1-8

Type species: Siderolites calcitrapoides Lam
arck. 1801: OD(M).
Siderolites L am arck . I8()l (*1775), p. 376.
Sidem lilhes de M ontfort, 18081*2176), p. 151 (err. em end.). 
Sidervlina  D efranee . 18241*921), p. 180 (err. em end .). 
Sideroporus B ronn. 1825 1*418), p. 30. 31: type species: 

Sideroporus calcitrapa  B ronn, 1823 Isyn.: S iderolile  
calcitrapo ide  Fau jasde  Saint-Fond, 1799, *1118, p. 188. 
vernacular).

Siderolithus B ronn. 18381*419), p. 711 (err. em end .). 
N um m ulina  tS iderolina) d'O rbigny, 1839 (*2304), p. 48 

m om . transl.i.

Test large, globular proloculus followed by 
planispiral and involute coil of about four 
whorls, more than twelve chambers in the 
final whorl, two to seven large coarse spines, 
commonly four, arise near the proloculus in 
the plane of coiling: canal system consists of 
spiral canals in the umbilical region on both 
sides of the test connecting to lateral intraseptal 
canals and a marginal canal from which arise 
bundles of ramifying spine canals; wall cal
careous. with thin finely perforate inner layer 
and thicker coarsely perforate outer layer, 
pillars may occur in the umbilical region and 
appear as solid pustules or knobs at the sur
face; aperture in the early chambers a single 
areal opening surrounded by a lip and lying 
near the base of the apertural face, later cham
bers with a single row of foramina at the base 
of the septa. U. Cretaceous (Maastrichtian); 
Europe; Mideast; India.

SILVESTRIELLA Hanzawa. 1952
P la te  778, figs. 7-9

Type species: Calcarina tetraedra G iimbel, 
1870 (*1337), p. 656; OD.
Silvestriella  H anzaw a. 1952 1*1408), p. 17.

Test large, about 2.5 mm in diameter, rarely 
up to 3.5 mm. commonly with four large radial 
spines resulting in a tetrahedral form, rarely 
as many as ten spines, early megalospheric 
stage with thin-walled proloculus, and four or 
more thicker-walled chambers in raspberrylike 
arrangement, spines arise from the early whorl 
of chambers and widen rapidly, longitudinal 
spine canals probably arise from the imerseptal 
spaces of the early chambers, lateral branches

of the canals along the spines lead to the 
surface as numerous pores along the spine 
margins or may lead into the chambers adja
cent to the spines, following the juvenarium 
many arched chambers are inserted between 
and attached along the inner pan of the spines 
but leave the tips uncovered, narrow solid 
pillars may be present between the outermost 
chambers; wall calcareous, thick, and dis
tinctly perforate in the early chambers, later 
somewhat thinner and with finer pores; aper
ture interiomarginal in the early stage, later 
chambers with basal row of rounded areal 
foramina as in Calcarina. U. Eocene I Auversian 
to Bartonian): Italy: Austria: Spain.

Remarks: Although the raspberrylike early 
chamber arrangement of the megalospheric 
test is more characteristic of the Acervulinidae, 
the canaliculate spines, rows of areal foramina 
near the base of the septa, and free-living habit 
of Silvestriella differ from that family. The rasp- 
berrylike stage was regarded by Kupper (1954, 
*1753, p. 28) as a reduced spiral; as no sectioned 
microspheric specimens have been illustrated, 
the presence of a true spiral in Silvestriella is 
not certain.

Family ELPHIDIIDAE Galloway. 1933
Elptiidiidae Sigal.in Piveteau, 1952(*2413),p. 240, nom. 

transl. ex subfamily Elphidiinae (replacement name 
maintained. ICZN Art. 40 (bl).

Polystomellidea Reuss and Fritsch, 1861 1*25931, p. 4. 
Polyslomellida Schmarda. 1871 (*27811, p. 165. 
Polystomellina Lankester. 18851*1790), p. 848. 
Polystomellmae Deluge and H£rouard. I896(*926l,p. 150. 
Polyslomellidae timer and Fickerl. 18991*10881, p. 626. 
Canaliferidae Krasheninnikov, 1953 (*1727), p. 89 (non 

Canaliferidae Broderip, 18391.
Faujasinidae Saidova, 1981 (*2696), p. 51.

Test planispiral to trochospiral or may uncoil 
in later stage: sutural canal system opening 
into sutural pores; aperture interiomarginal 
or areal, single or multiple. Paleocene to 
Holocene.

Subfamily ELPHIDIINAE Galloway. 1933
Elphidiinae Galloway, 19331*1205), p. 2651 replacement 

name maintained. ICZN Art. 40 lb)l.
Polyslomellida Schullze, 1854 |*2824|, p. 53. 
Polystomellina Jones, in Griffith andHenfrey. 18751*1300), 

p. 320.



Polysromellinue Brady, 18811*3391, p. 44. 
Cnhroelphidiinac Voloshinova. 19581*33151, p. 167.

Sutural pores and sutural canal system 
present, retral processes may bridge the sutures: 
interiomarginal or area] multiple apertural 
openings present. Paleocene to Holocene.

CRIBROELPHIDIUM Cushman 
and Bronnimann. 1948 

Plate 784. figs. 1-14: plate 785. figs. 1-18 
Type species: Cribmelphidium vadescens Cush
man and Bronnimann, 1948: OD, 
C ribm elphidium  Cushman and Bronnimann. 19481*8141.

p. 18.
E lph id iononion  Hofker. 1951 |*ISM>), p. .156: type spe

cies: Polystom ella  pueyana  d'Orhigny. 1819 (*2304), 
p. 55; OD.

Pom sononion  Putrya, in Voloshinova, 19581*33151, p. 135: 
type species: N onionina uihgivriosa Egger. 18571*10471. 
p. 299: OD.

C rib m e lp h id iu m  tR im e lp h id iu m )  Voloshinova, 1958 
1*33151, p. 173: type species: E lph id ium  vulgare var. 
vulgare Voloshinova. in Voloshinova and Dain. 1952 
1*3318), p. 51: OD.

Canatifem iCriptocanalifem l Krasheninnikov. 19601*1729). 
p. 60; type species: C anali/em  (C rip iocarm lifem ) clara 
Krasheninnikov, 19ffl; OD.

R etm e lp h id iu m  Voloshinova, in Voloshinova el al.. 1970 
1*3319). p. 155: type species: E lph id ium  hm gipom ix  
Shchedrina. 19621*28891 p. 59: OD.

Toddinellti Gudina and Levchuk, 1981 (*1331), p. 14: 
type species: Elphidium 'l uxtukuum  Todd. 1957 (*3202), 
p. 210; OD.
Test planispiral and involute with rounded 

noncarinate periphery, about eight to eleven 
slightly inflated chambers in the final whorl, 
retral processes few, ponticuli present, sutures 
nearly radial, slighdy depressed, umbilicus 
with boss, umbilical spiral canal system formed 
by sealed off umbilical parts of the chambers 
that are interconnected by the umbilicalmost 
foramina, may have a few vertical canals; wall 
calcareous, perforate but apertural face smooth 
and largely or entirely imperforate, wall of 
earlier chambers thickened by later lamination, 
optically radial, bilamellar with septal flaps; 
aperture multiple, interiomarginal. and also 
may have areal openings. Miocene to Holo
cene: cosmopolitan.

Remarks: Hansen and Lykke-Andersen 
(1976. *1395) described in detail many spe
cies of the Elphidiidae, including most of the 
above-cited type species. We agree with the 
synonymy of many of the genera but recog

nize the present genus as distinct from Elphid- 
ium on the basis of the perforate rounded 
periphery, rather than an imperforate and 
carinate periphery.

Nonionina subgranosa Egger, 1857, the type 
species of Porosononion Putrya, was stated 
by Marks (1951, *2044, p. 50) to be a junior 
synonym of Nonionina tuberculata d’Orbigny. 
1846. However, d'Orbigny's material of this 
species, as illustrated by Papp and Schmid 
(1985, *2338, pi. 35. fig. 7) and as shown by 
the original figures, is biumbilicate. much 
thicker, and has fewer chambers per whorl. 
Nonionina tuberculata was placed in Melonis 
by Papp and Schmid. In contrast, Egger's 
species is flattened and discoidal. with de
pressed sutures and prominent pustulose umbil
ical plug.

CRIBRONONION Thalmann, 1947
Plate 786. figs. 1-5

Tvpe species: Nonionina heteropora Egger. 
1857 (*1047|, p. 300; OD.
N onion  (C ribrononion) Thaimann. 19471*3168), p. 312. 
C ribm nonion  Bermudez. 19521*205), p. 104 (nom. transl. l.

Test small, planispirally enrolled, bilaterally 
symmetrical, five to six inflated chambers in 
the final whorl, sutures depressed, radial, with 
sutural pores leading into subsutural canals 
between septum and septal flap, anastomosing 
canals connect the sutural canals to the sim
ple spiral canal, ponticuli small, retral processes 
absent, periphery broadly rounded; wall cal
careous, finely perforate, optically granular, 
surface of apertural face, chamberlet. and 
adjacent part of the previous whorl densely 
pustulose; aperture a low short interiomarginal 
slit bordered by a thickened rim. the slit sec
ondarily divided into a row of foramina in 
earlier chambers, base of apertural face with 
small bullalike apertural chamberlet bearing 
scattered coarse perforations among the 
densely crowded pustules, chamberlet re- 
sorbed as new chambers are added, as none 
occur in earlier chambers. Eocene to Miocene 
(Burdigalian): Germany: France: Belgium: 
Denmark.

Remarks: The apertural chamberlet was 
described in Nonionina heteropora by Kris- 
toffersen (1972, *1747, p. 30), who based a



redefinition of the genus on its presence. 
Cribrononion differs from Elphidiella in the 
small size, few and inflated chambers per 
whorl, deasely pustulose surface, and apertural 
chamberlet.

ELPHIDIELLA Cushman, 1936
Plate 790. figs. 1-10

Type species: Polystomella arctica Parker and 
Jones, in Brady, 1864 (*325), p. 471: OD.
Elphidiella  Cushman, 1936 (*780), p. 89.
Saidovella  Voloshinova anil Kuznetsova, in Voloshinovu 

et al.. 1970 1*33191. p. 158: type species: Saidovella  
okh o tica  Voloshinova and Kuznetsova. 1970: OD. 

P se u d o e lp h id ie lla  Voloshinova and Kuznetsova, in 
Voloshinova cl ut.. 19701*3319|, p. 178; type species: 
L lp liid ium  gorbunov i Shchedrina. 1946 1*38861. p. 4; 
OD.

‘IC ryploelphidiella  Feyling-Hanssen. in Feyling-Hanssen 
ct al.. 1971 (*11231, p. 284: type species: C ryptoetphi- 
diella ilriaensis Feyling-Hanssen. 1971; OD.
Test large, planispiral, involute, and bilat

erally symmetrical, from ten to twenty cham
bers in the final whorl, no true ponticuli or 
fossettes but may have retral processes, after 
the early chambers single or double rows of 
openings along the sutures open into subsutural 
canals between the septa and the septal flap 
of the following chamber, the subsutural canals 
connecting to the umbilical spiral canal system, 
sutural openings not homologous with the 
fossettes of Elphidhun. vertical umbilical canals 
may also occur, periphery rounded; wall 
calcareous, perforate, optically radial or less 
commonly optically granular, bilamellar. sep
tal flaps partly or completely overlapping the 
septa, surface smooth or may be pustulose; 
aperture and foramina interiomarginal, sin
gle or multiple, and may also have multiple 
areal openings. Paleocene to Holocene; 
cosmopolitan.

Remarks: Cryptoelphidiella is tentatively 
regarded as synonymous with Elphidiella. 
although a canal system has not been described.

ELPHIDIU1VI de Montfort, 1808
Plate 786. figs. 6-9; plate 787. figs. 1-7; 

plate 788. figs. 1-13; plate 789, figs. 1-7. 12. and 13 
Tvpe species: Nautilus macellus van /) Fichtel 
and Moll. 1798 (*1124), p. 66: OD.
E lphid ium  dc Montfort. 18081 *21761, p. 14. 
A n d m m e d e s  de Montfort. 1808 (*2176), p. 38: type spe

cies: N autilus strigillaltts var. ri Fichtel and Moll. 1798 
1*1124), p. 49 -  Nautilus m acellus Fichtel and Moll: OD. 

G eo p h o n u s  de Montfort. 1808 (*2176), p. 18; type spe
cies: N autilus m acellu s  var. a  Fichtel and Moll. 1798 
1*11241. p. 66: OD (Ml.

S porilu s de Montfort. 1808 (*2176), p. 42: type species: 
Nautilus strigitlatus var:tl Fichtel and Moll. 17981*1124). 
p. 49 - N autilus m acellus Fichtel and Moll; ODlMl. 

T h em eo n  de Montfort, 1808 (*21761, p. 202: type spe
cies: T h em eo n  rigatus de Montfort, 1808 _ Nautilus 
crispus Linni. 17581*1859), p. 709; ODtM). 

C ellanthusde Montfort, 1808 (*2176), p. 206: type species: 
N autilus craticula tus Fichtel and Moll. 1798 (*1124), 
p. 51; OD.

Vorticialis Lamarck. 18121*1779). p. 122; type species: 
N autilus craticulatus Fichtel and Moll. 1798: SD Gal
loway and Wissler, 1927 (*1209). p. 82.

Polystom ella  Lamarck. 1822 (*1782), p. 624: type spe
cies: N autilus crispus Linne. 17581*1859), p. 709; SD 
Children. 18131*586), p. 158.

P olystom atium  Ehrenherg. I839(*!054), tableopp.p. 120: 
type species: N autilus strigitlatus Fichtel and Moll. 
1798 (*1124), p. 49: SD(SM I Ehrenherg. 18401*10551, 
p. 132.

Cellutia  Agassiz. 1844 1*15), p. 6 (err. emend.).
H elicoza  MObius, 1880 1*2157), p. 103: type species: 

N autilus craticula tus Fichtel and Moll. 1798: OD(M). 
Polystomella (E lphidium ) Yabe and Hanzawa, 1929(*34tflk 

p. 142, 145lnom. tranxl.l.
C arpenterella  Krashenninikov, 19531*1727), p. 88 (non 

C arpenterellu  Collcnelle. 1933. nec BermGdez, 1949); 
type species: N autilus craticula tus Fichtel and Molt. 
1798; OD.

Canal'tfera Krasheninnikov. 1953 1*1727), p. 88 (name 
not available. ICZN Art. 13 (a)(i): no description). 

Faujasinella Voloshinova. 19581*3315), p. 162: type spe
cies: Elphidium  sem im s'oltitum  Mvatlyuk. in Dabagyan. 
Myatlyuk. and Pishvanova, 1956 (*868), p. 228 (as 
sem iin vo lu ta ): OD.

P lanoelph id ium  Voloshinovu, 19581*3315), p. 165; type 
species: Polystom ella la m in a taTerquem. 1878(*31451, 
p. 16: OD.

C anatifem  Krasheninnikov, 1960(*1729|, p. 59: type spe
cies: E lphidium  etchsvaldiBogdanovich, in Serova, 1955 
(*28771, p. 354: OD.

Perfectononirm  Voloshinova and Leonenko, in Voloshinova 
et al.. 1970 (*3319), p. 90; type species: E lphid ium  in- 
c er iu m  (Williamson) var. o h sc u m m  Voloshinova. in 
Voloshinova and Petrov, 1939 (*3320), p. 16 (as var. 
o b scu n i); OD.
Test large, lenticular, planispiraQy enrolled, 

involute or partially evolute, biumbonate. may 
have umbilical plug on each side, seven to 
twenty chambers in the final whorl, deeply 
incised sutures form interlocular spaces that 
communicate with an umbilical spiral canal 
system, may have vertical umbilical canals 
leading from the spiral canal to the surface of



the umbilical plug, externally ponticuli span 
the gently curved sutures, and fossettes between 
the ponticuli open into the intercameral space, 
internally may have retral processes (small 
backward extensions from the chamber lumen 
along the sutures), periphery carinate; wall 
calcareous, optically radial or less commonly 
granular, finely perforate, bilamellar, septal 
flap partly or completely covering previous 
septa as the new chamber is formed, surface 
with openings of canal system in the plugs 
and along the sutures and may have pustules 
or spiralling striae or ridges; aperture and 
foramina, a single interiomarginal pore or 
multiple, and may have additional areal open
ings. L. Eocene to Holocene; cosmopolitan.

OZAWAIA Cushman, 1931
Plate 791. figs. 1-4

Type species: Ozawaia tongaensis Cushman, 
1931; OD.
Ozawaia Cushman. 1931 1*759), p. 80.

Test lenticular and biumbonate, early stage 
planispirally coiled, with prominent umbili
cal bosses, sutures strongly curved, slightly 
depressed, later chambers cylindrical, uncoiling 
and rectilinear, sutural ponticuli and fossettes 
present in both coiled and uncoiled stages, 
periphery carinate in the enrolled stage, pres
ence of true retral processes or canal system 
not known: wall calcareous, finely perforate; 
multiple aperture in the enrolled stage con
sisting of an interiomarginal row of pores, 
adult uncoiled stage with pores in the termi
nal face. Holocene; South Pacific.

PELLATISPLRELLA Hanzawa. 1937
Plate 789. figs. 8-11

Type species: Camerina motleyi Vaughan, 1929 
1*3265), p. 376; OD.
Peilattspirella  Hanzawa, 1937 (*1402), p. 114.

Test lenticular to compressed, up to 2.5 
mm in diameter, planispiral and involute, 
biumbonate with umbilical plugs perforated 
by vertical canals, four to five gradually enlaig- 
ing whorls with twenty to forty chambers in 
the final one, septa produced at the base and 
directed strongly back toward the periphery, 
sutures slightly elevated, radial, no marginal

cord or primary septal canal but with numer
ous transverse canals, periphery rounded to 
subcarinate; wall calcareous, finely perforate; 
primary aperture siphonate, equatorial, and 
areal, just above the base of the backward 
sloping apertural face, smaller secondary 
apertures at each side along the base of the 
septal face. M. Eocene; West Indies: Jamaica.

RECTOELPHIDIELLA He, Hu,
and Wang, 1965 
Plate 791. figs. 5-9

Type species: Rectoelphidiella lepida He. Hu. 
and Wang, 1965; OD.
R ec to e lp h id ie lla H e . Hu,and Wang, l%5|*1448|, p. 131. 

161.
D etosinella  Collins, 1981 I*6481, p. 4; lype species: 

D etosinella  planispirulis Collins. 1981; OD.
Test auriculate in outline, planispirally 

enrolled with rapidly enlarging astacoline 
whorl, eight or nine chambers in (he final 
whorl, bilaterally symmetrical, umbilicus closed 
on both sides, sutures slightly depressed, gently 
curved, a row of pores on each side of the 
sutures leading to subsutural canals; wall 
calcareous, finely perforate, hyaline, translu
cent; aperture multiple, areal in the high 
apertural face. Pleistocene to Holocene: China: 
Kiangsu Province; Northwest Australia.

Remarks: Although the flaring whorl is 
not characteristic of the Elphidiinae, the 
planispiral coil, double rows of sutural pores, 
and subsutural canals support this placement. 
No information is available as to the possible 
presence of a spiral canal.

STOMOLOCULINA He. Hu.
and Wang. 1965 
Plate 791. figs. 10-17

Type species: Stomoloculina multangula He. 
Hu. and Wang, 1965: OD.
Stomoloculina He. Hu. and Wang, 1965 (*1448), p. 121. 

159.
Munkietta Collins. 1981 (*648), p. 3; lype species: Munkiella 

lingulata Collins, 1981; OD.
Test auriculate in outline, laterally com

pressed. semi-involute or may be involute on 
one side and evolute on the other, seven to 
ten inflated chambers in the final whorl increas
ing rapidly in breadth as added, sutures limbate.



slightly depressed, curved, with a single row 
of sutural pores at their proximal edge, sutural 
pores appear to open into intraseptal canals 
that lead to a spiral canal between the base of 
the chambers and the periphery of the pre
ceding whorl, ponticuli weakly developed, 
periphery rounded: wall calcareous, both that 
of chambers and apcrtural chamberlet finely 
perforate, thin, hyaline, optically radial, septa 
bilamellar with septal flap, surface smooth, 
although the umbilical area may be pustulose; 
primary aperture areal, that of the final cham
ber masked by a triangular to ovate aperturul 
chamberlet extending from the base approxi
mately to the middle of the apertural face and 
bordered with a small row of irregular pores, 
as a new chamber is added the resorbed 
apertural chamberlet is replaced by the sep
tal flap. Pleistocene to Holocene; China: 
Kiangsu Province: Northwest Australia.

Remarks: Collins (1981. *648) tentatively 
placed the genus Munkiella in the Elphidiinae. 
although stating that an apertural chamberlet 
had not been recorded for this subfamily. 
However, as noted above in the description of 
Cribnmonion. a similarly temporary apertural 
chamberlet also occurs in C. heteroporum 
(Egger).

Subfamily NOTOROTALIINAE 
Homibrook. 1961

Notoroialiinac Homibrook. 1%1 1*1539), p. 129. 
Parrellininae Saidova. 1981 (*2696), p. 51.

Test trochospiral. umbilical side with over
lapping septal flaps or chamber extensions 
that may form an umbilical plug, vertical umbili
cal canals present, intraseptal canal system 
with canuls branching near the surface to 
lead into the sutural pores; aperture consists 
of one or two rows or a cluster of small pores 
at the base of the apertural face. M. Eocene 
to Holocene.

CKIBROROTAL1A Homibrook, 1961 
Plate 792. fig. 9; plate 794. figs. 1-4 

Type species: Notorotalia tainuia Dorreen. 
19481*971), p. 290; OD.
Cribromtalia Homibrook. 1961 1*15391, p. 138.

Test lenticular, trochospiral, strongly bicon

vex, chambers numerous, enlarging slowly as 
added, sutures oblique on the spiral side, radial 
on the umbilical side where sutural pores are 
well developed, sutures on umbilical side with 
numerous pustules, umbilical margin of cham
bers and surface pustules fused in the central 
area to form a prominent umbonal plug 
containing a network of anastomosing canals, 
periphery acute, with imperforate carina; wall 
calcareous, lamellar, finely perforate, surface 
ornamented with tubercles and granules that 
may coalesce as incipient spiralling ribs, spi
ral surface may have less well-developed orna
mentation; apertural face smooth, with a row 
of small openings near its base, although the 
openings may be obscured. U. Eocene to M. 
Miocene; New Zealand: Australia.

D1SCOROTAL1A Homibrook, 1961
Plate 794, figs. 5-7

Tvpe species: Polvstomella temtissima Karrer. 
1865 (*1651), p. 83; OD.
Discorotalia Homibrook. 1961 (*1539), p. 141.

Test discoidal. partly evolute on the spiral 
side, involute on the umbilical side, cham
bers numerous, strongly recurved, retral 
processes present, whorls increasing rapidly 
in height, sutures thickened, strongly curved 
back toward the periphery, no umbilical plug, 
small sutural pores present between adjacent 
costae; wall calcareous, finely perforate, sur
face with slightly irregular narrow ribs extend
ing from suture to suture, the intervening 
area with fine pustules; aperture consists of a 
cluster of small rimmed areal pores near the 
base of the apertural face. L. Oligocene to M. 
Miocene; New Zealand.

NOTOROTALIA Finlay, 1939
Plate 792. figs. 1-8

Type species: Notorotalia zelandica Finlay, 
1939: OD.
Noiomialia Finlay. 1939 |*1I26|, p. 517.

Tfest lenticular, trochospirally coiled, about 
eleven chambers in the final whorl, umbonal 
region with overlapping platelike extensions 
of the chambers, retral processes present but 
only observable at the interior as there are no 
hollow ponticuli, sutures curved, elevated,
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each with a double row of pores with slightly 
elevated rim, but these are not homologous 
with the fossettes of Elphidium. central umbil
ical region has a distinct spiral canal system 
formed by sealing off the umbilicalmost pan 
of the chamber lumen as in Elphidiella. the 
posterior umbilical aperture then connects 
the spiral canal to the subsutural canals that 
also are formed as in Elphidiella, periphery 
sharply angular; wall calcareous, perforate, 
lamellar, optically radial. septa bilamellar with 
added septal flap, surface with spiralling ridges 
parallel to the peripheral margin, apertura) 
face with radiating ridges, and with surface 
between ridges densely covered with fine tuber
cles; aperture and foramina consist of a row 
of openings with bordering rims situated in 
deep clefts between the ridges near the base 
of the apertural face, openings may be some
what obscured by the ridges and tubercles. 
M. Eocene to Holocene: New Zealand; East
ern Australia; Sub-Antarctic; Kerguelen Island; 
Falkland Islands; Argentina; Uruguay.

Remarks: A lectotype was selected and 
illustrated by Vella (1957, *3285, p. 55) for the 
previously unfigured type species.

PARRELLINA Thalmann. 1951
Plate 793. figs. 1-8

Type species: Polvstomella imperatrix Brady, 
1881 (*339), p. 66; OD.
Parrellina Thalmann, 1931 (*3170), p. 224 (nom. subst, 

pro Elphidioides Parr. 19501.
Elphidioides Parr, 1950 (*2363), p. 373 (non Elphidioides 

Cushman, 19451; type species: obj.: OD.
Test planispiral. bilaterally symmetrical, 

commonly involute although larger micro- 
spheric individuals may become only par
tially involute in the later stage, chambers 
numerous and enlarging rapidly, sutures 
distinct, may be elevated, radial near the umbil
ici but strongly curved back at the periphery, 
canal system opening along the lateral cham
ber sutures in a single row of pores, intraseptal 
canal system repeatedly branching at the 
periphery to envelop the peripheral part of 
the chamber, periphery carinate and with a 
few canaliculate spines; wall calcareous, finely 
perforate, optically radial, numerous some

what irregular ridges on the proximal part of 
the chamber surface, perpendicular to the 
suture and parallel to the periphery, and may 
bifurcate before dying out toward the ante
rior face of the chamber, vertical ridges also 
extend a short distance up the apertural face 
from its base; aperture consists of a row of 
pores near the base of the apertural face. 
Oligocene to Holocene; Australia; New South 
Wales, Victoria. Tasmania.

POROSOROTALIA Voloshinova. 1958
Plate 792. figs. 10-12

Type species: Notomtalia clarki Voloshinova, 
in Voloshinova and Dain. 1952 (*3318), p. 56: 
OD.
Porosorotalia Voloshinova. 19581*3315), p. 167.

Test large, up to 2 mm in diameter, lenticular, 
biconvex, Irochospirally enrolled with two to 
three slowly enlarging whorls, chambers num
erous, twelve to sixteen in the final whorl, 
sutures thickened, oblique on the spiral side, 
radial on the umbilical side around a pustulose 
umbilical plug, canal system consists of a 
spiral umbilical canal and long anastomosing 
umbilical canals, periphery subangular, with 
imperforate band; wall calcareous, thick, 
lamellar, optically radial, finely perforate, ele
vated spiral and septal sutures giving a reticu
late appearance; aperture of the final chamber 
obscured by granular coating, intercameral 
foramen consists of a row of five to seven 
rounded openings near the base of the septa. 
U. Miocene to L. Pliocene; USSR: Northeast 
Siberia, Sakhalin Island.

Remarks: The original description of the 
type species of Porosorotalia included in syn
onymy the specimen referred to Ammonia 
beccarii by Clark (1906, *614, p. 215) and 
stated by Voloshinova to be from California. 
However, Clark’s material was from the Pleis
tocene Talbot Formation of Wailes Bluff. 
Maryland, on the Atlantic coast, and appears 
to be a true Ammonia.

Subfamily FAUJASININAE 
Bermudez, 1952

Faujaxininae Bermudez. 1952 1*205), p. 192.
Test trochospiral, planoconvex; spiral canal



system well developed on umbilical side, rudi
mentary on spiral side, interseptal canals pres
ent: aperture an interiomarginal series of pores. 
Pliocene to Pleistocene.

AMMOELPHIDIELLA Conato 
and Segre. 1974 
Plate 794. figs. 8-17

Type species: Ammoelphidiella antarctica 
Conato and Segre, 1974; OD.
A m m o elp h id ie lla  Cunatu and Segre. 19741 April | (*6551,

p.12.
Trochoelphidiella Webb. 1974 |Oct.| 1*3353), p. 195: 

type species: Ttochoelphidiello  o n yx i Webb. 1974 - 
A m m oelph id ie lla  anturciica  Conato and Segre, 1974; 
OD.
Test large and robust, chambers in low 

trochospiral coil of two and a half to three 
and u half whorls, six to seven chambers in 
the final whorl, spiral side evolute, umbilical 
side involute with slightly depressed central 
area, an umbilical lumen covered by overlap
ping umbilical extensions of the chamber walls 
that do not form a plug, the umbilical lumen 
connecting with the simple sutural canal sys
tem that extends onto the spiral side to join 
the canal system just above the spiral sutures, 
sutural canals open to the exterior through 
paired fossettes, retral processes present but 
not reflected at the exterior of the test, sutures 
curved, oblique on the spiral side. nearly radial 
on the umbilical side, periphery broadly 
rounded; wall calcareous, perforate, surface 
covered by pustules that are most prominent 
on the umbilical side; aperture multiple but 
the one or two rows of tiny openings along 
the base of the apertural face may be obscured 
by the heavy pustule development, septal 
foramina of earlier chambers enlarged by 
resorption to an mteriomaiginal slit that extends 
from the periphery onto the umbilical side. 
Pleistocene; Antarctica.

FAU1AS1NA d’Orbigny. 1839 
Plate 795. figs. 1-7

Type species: Faujasina carinata d’Orbigny. 
1839; OD(M).
Faujasina d'Orbigny. 18391*2304), p. 109.

Test trochospiral, planoconvex, partially 
evolute flat spiral side with numerous rapidly

enlarging and strongly arched chambers and 
curved oblique sutures, umbilical side con
vex and involute, with strongly arched sutures 
curving forward midway from the umbilicus 
and then recurved toward the periphery, 
intraseptal canals connect the well-developed 
canal system on the umbilical side with the 
narrower one of the spiral side, periphery 
angular to carinate; wall calcareous, orna
mentation consists of regular and closely 
spaced ponticuli extending into ridges and 
grooves that begin at the basal margin of the 
chambers and extend nearly to the succeeding 
septum, remainder of the wall surface dis
tinctly pustulose; aperture consists of a row 
of pores at the base of the apertural face on 
the umbilical side, and a few rimmed areal 
pores may occur in one or two rows on the 
face. Pliocene to Pleistocene; England; France; 
Belgium; Netherlands: Japan.

POLYSTOM ELLINA Yabe 
and Hanzawa. 1923 

Plate 795. figs. 8-14
Type species: Polystomella (Polystomellina} 
discorbinoides Yabe and Hanzawa, 1923; 
OD(M).
P olystom ella  fPoIvstom ellina) Yabe and Hanzawa. 1923 

1*3406), p. 99.
Polystom ellina Cushman. 1927 (*742), p. 51 |num. transl.i

Test trochospiral. planoconvex, evolute and 
convex spiral side with central umbonal 
thickening, umbilical side flat and involute, 
about ten chambers in the final whorl, sutures 
distinct, thickened, flush, strongly arched, and 
curving back at the periphery, with short but 
distinct retral processes, periphery subacute 
to carinate; wall calcareous, finely perforate; 
aperture a row of pores at the base of the 
apertural face. Pliocene; Japan.

Family MIOGYPSINIDAE Vaughan, 1928
Miogypsinidae Tun, 1936 (*3115), p. 45. nom. transl. ex 

subfamily Miogypstninue-
Miogypsininae Vaughan, in Cushman, 1928(*747), p. 354 

Isubfamily).
Miogypsinoidinae Hanzawa. 1947 1*1406), p. 262 (sub

family).
Test flattened to subconical, bilocular 

megalospheric embryonal stage followed by



spire of periembryonal chambers, micruspheric 
generation with early planispiral coil, later 
with appressed laminae orwell-developed lat
eral chambers at each side of equatorial layer 
of chambers, spiral and intraseptal canals may 
be present, equatorial chambers connected 
by stolons. M. Oligocene to L. Miocene.

LEPIDOSEMICYCLINA Rutten, 1911
Plate 796, figs. 1-9

Type species: Orbitoides (Lepidosemicyclina) 
thecideaeformis Rutten, 1911; SD Cole, in 
Loeblich and Tappan. 19641*1910), p. C650.
Orbitoides (LepidosemicyclinaI Rutten. 1911 (*2673), 

p. 1135.
Lepidosemicyclina K. Mohan and Chatterji. 19561*2161), 

p. 351,352 (nom. transl.).
Miogvpsina I Lepidosemicyclina) K. Mohan and Chatterji, 

19561*21611, p. 355 (nom. transl.).
Test large, somewhat irregularly flabelliform 

in outline, inequally biconvex, protruding and 
peripheral embryonal stage consisting of sphere 
ical protoconch, with subtriangular lip on the 
protoconchal stolon at one pole, and reni- 
form deuteroconch with deuteroconchal sto
lons on either side of the protoconch lip that 
lead to the second primary auxiliary chamber, 
a deuteroconchal stolon at the opposite pole 
leads to the first primary auxiliary chamber: 
two sets of planispiral periembryonic cham
bers surround the embryo, the larger primary 
spiral and three inequal secondary spirals 
resulting in a distinct asymmetry, chambers 
arranged in intersecting arcs, the distinct equa
torial chambers at first ogival in outline, then 
rhombic and finally distinctly hexagonal, up 
to five or six layers of flattened lateral cham
bers on each side of the equatorial layer, spi
ral canal and intraseptal canals present, surface 
with papillae that are larger in the apical zone 
over the juvenarium. and progressively smaller 
toward the periphery. L. Miocene (Burdig- 
alian); Borneo; Saipan; Australia; New Zea
land; India; Japan.

MIOGYPSINA Sacco, 1893
Plate 797, figs. I-H: plate 798. figs. 1-4 

Type species: Nummulites globulina Miche- 
lotti, 18411*2099), p. 297; OD.
Gypsina IMiogvpsina) Sacco. 1893 (*2686), p. 205.

Ftabelliporus D erv ieux , 18941*9391, p. 59; type species; 
Flabelliporus dilaiatus D ervieux. 1894 m om . superfl.)

Nummulites globulina M ichelo lli. 1841; SD C ole, in 
Loeblich an d  T appan , 1964 (*1910), p. C650. 

Miogvpsina De A m icis. 1894(*906),p. 138(nom .transl). 
Orbitoides/Miogvpsina) Z itte l. 19101 *34541, p. 44 (nom . 

transl.).
Miogypsinopsis H anzaw a, 19 4 0 1 *1405), p. 773; type spe

cies: Miogvpsina gu uteri C ole, 19381 *621), p .4 2 ;O D . 
Miogypsinitella H anzaw a. 19681*14131, p. 97: type spe

cies: Miogypsina /Miogvpsina) indonesiensis T an, 1936 
(*3115), p. 54; OD .

Test subcircular in outline, megalospheric 
embryonic apparatus apically placed, with 
no equatorial chambers between it and the 
marginal fringe but followed by two inequal 
sets of spiralling chambers, the larger being 
equal in size to the secondary spirals and the 
other somewhat smaller, equatorial chambers 
spatulate. ogival, or rhombic and arranged in 
concentric circles, hexagonal ones if present 
are confined to the frontal margins of large 
specimens only, septa primarily double and 
without septal flap or intraseptal canal system, 
complex stolon system with equatorial cham
bers interconnected by up to twelve horizon
tal stolons per chamber arranged in groups of 
three although some may later fuse, two 
narrower vertical stolons may occur in oppo
site comers and lead to the several layers of 
well-developed lateral chambers ornamented 
with pustules at the surface, pillars may be 
present; wall calcareous, finely perforate,sur
face covered with numerous small papillae. 
U. Oligocene to L. Miocene; Europe; North 
America; South America; Indo-Pacific region.

MIOGYPSINITA Drooger. 1952
Plate  798. figs. 8-12

Type species: Miogvpsina mexicana Nuttall, 
1933 |*2278), p. 175; OD.
Miogvpsina /Miogvpsinita) D rooger. 1952 (*1010), p. 57, 

61.
Test circular to oval in outline, biconvex, 

thickest at the center, up to 5 mm in diameter, 
megalospheric embryo and nepionic stage 
situated about midway between the center of 
the test and the periphery, but these are periph
eral in the microspheric test, embryo consists 
of two inequal chambers with straight divid
ing septum and two inequal principal auxil



iary chambers, bispiral, spire from the smaller 
auxiliary chamber relatively short and may 
be covered by the larger spire, later equato
rial chambers diamond shaped, lateral cham
bers present in five or six superposed layers; 
wall calcareous, finely perforate, surface 
tuberculate. U. Oligocene to L. Miocene 
(Burdigalian): Mexico; Trinidad; USA: Florida, 
Mississippi, Louisiana.

MIOGYPSINOIDES Yabe 
and Hanzawa, 1928 

Plate 798, figs. >7; plate 799. figs. 1-1(1 
Tvpe species: Miogypsina dehaartii van der 
Vlerk, 1924 (‘3301 >, p. 429; OD.
M iogypsina I M iogypsino ides/ Yabe and Hanzawa. 1928 

1*3409), p. 535.
M iogypsinoides Chapman, 1932 1*539), p. 492 (nom. 

transl.l
M iogypsinoides (C onom iogypsinoides) Tan. 19361*3115), 

p. 51; type species: M iogypsina ahunensis  Tobler. 1927 
1*3201), p. 328; OD-

M iogypsinella  Hanzawa. 19381*1404), p. 387-389 (name 
not available. ICZN Art. 13 (alii), no description). 

M iogypsinella  Hanzawa. 1940 1*1405), p. 765.770, 775; 
type species: M iogypsinella  borodinensis Hanzawa. 
1940: OD-

M iogvpsina I M iogypsinella/ Dnooger, 1951 (*1009), p. .364 
(nom. transl.l.
Test large, may be flat and concavoconvex 

or less commonly almost conical, based on 
the position of the intraseptal canal system 
the convex side is ventral, embryo near test 
apex consists of large spherical protoconch 
and reniform deuteroconch separated by an 
imperforate wall but both surrounded by a 
perforate wall, nepionic chambers in a single 
spiral, equatorial chambers asymmetrical, ogi
val to rhombic, septal flap present and intra
septal canal system developed around each 
embryonic, nepionic, and equatorial chamber, 
vertical canals extend to both ventral and 
dorsal sides from the intersections of the 
intraseptal canals, lateral canal system also 
present on the ventral side, dorsal side massive, 
simple stolon system of equatorial chambers 
with four stolons per chamber, two close 
together at the apical end of the chamber and 
the other two more widely spaced on the 
frontal wall, although these may grow together, 
no vertical stolons; wall calcareous, lateral

walls thick, compact, and distinctly lamellar 
but lateral chambers absent, surface smooth, 
no pillars, large pustules at the surface cen
tered directly above the chambers of the equa
torial layer, reflecting externally the position 
of the spiral and equatorial chambers. M. 
Oligocene to L. Miocene: Europe: North 
America; Indo-Pacific region; India: Kutch.

MIOLEPIDOCYCLINA A. Silvestri. 1907 
Plate 800. figs. 1-6

Type species: Orhitoides (Lepidncyclina) bur- 
digatensis Giimbel, 18701*1337), p. 719; OD. 
M io lep idocyclina  A. Silvestri. 1907 (*2939), p. 80. 
H etem steg in o id es  Cushman. 1918 1*7121, p. 97; type 

species: H etem steginoides panam ensis Cushman. 1918: 
OD.

M iogypsina (M iolepidocyclina) R. W. Barker and Grims- 
ilalc. 1937 (*139). p. 166 (nom. transl.l.
Test large, up to 4 mm in diameter, asym

metrical and subpolygonal to discoidal, pro
toconch and deuteroconch surrounded by thick 
wall and then by nepionic spiral, embryonic 
and nepionic chambers not apical but eccen
tric in position and situated some distance 
from the periphery in both microspheric and 
megalospheric generations, with some equa
torial chambers lying between the early stage 
and the marginal fringe, equatorial chambers 
spatulate to ogival, lateral chambers present 
on both sides of the equatorial layer. L. Miocene 
(Aquitanian, ?L. Burdigalian); Mediterranean 
region of Europe and Africa; USA: California, 
Mississippi. Florida: Mexico: Puerto Rico: 
Ecuador: Panama: East Indies.

Superfamily NUMMUUTACEA 
de Blainville, 1827

Nummulitacca Gngyalis. 1978 (*1306), p. 9. nom. t ran si.
ex family Nummulacea.

Discocyclinidea Puri, 1957 (*2484), p. 139.
Test planispiral, evolute to involute, len

ticular. discoidal to globular: chambers numer
ous and may be subdivided into chamberlets. 
equatorial chambers and lateral chamberlets 
may be differentiated, and later chambers 
may be added in annular series: septal flap 
present as in Rotaliacea; subsutural canals, 
spiral marginal cord and spiral canal system 
present in early forms but modified in later



ones or replaced by intraseptal canals in 
advanced forms. Paleocene to Holocene.

Family PELLATISPIRIDAE 
Hanzawa, 1937

Pellalispiridae Hanzawa, 19.17 {*14021, p. 111. 
Heicrospiridae Tan. 1916 (*3118), p. 177 (invalid, based 

on H e tem sp im  Umbgrove, 1916, non Koken. 1896). 
MLscellaneidae SigaJ.in Piveleau. 1952 (*24131 p. 244.272. 
Pellatispirinae Hanzawa. 1957 |*1409), p. 50 (subfamily, 

notn. transl.).
Miscellaneinae Kacharava. in Rauzer-Chemousova and 

Fursenko. 19591*2531), p. 114 (subfamily). 
Planispiral to low trochospiral coil, spiral 

and umbilical sides not differentiated, no mar
ginal cord, but subsutural and intraseptal radial 
canals and vertical canals or fissures may be 
well developed. Paleocene to U. Eocene.

BIPLANISPIRA Umbgrove, 1937
Plate 800, figs. 7-10

Type species: Hetemspim mirabilis Umbgrove. 
1936 (*3247), p. 157: OD.
Biplanispim  Umbgrove, 1917 (*3248), p. 1091 nom. subst.

pro H e tem sp im  Umbgrove. 1916).
H e tem sp im  Umbgrove, 19161*3247), p. 156 (non H etem -  

sp im  Koken. 18%); type species; obj.: OD.
Test flattened lenticular to strongly inflated 

centrally, megalospheric tests up to 4 mm in 
diameter, possible microspheric ones up to 
10 mm, planispirally coiled, involute in the 
early stage, a single whorl of primary cham
bers with single aperture each, numerous tubu
lar pores radiate from the distal wall of the 
primary chambers, bifurcating in the equato
rial plane, one branch opening at the test 
surface and the other opening into slowly 
enlarging secondary chambers that spiral 
irregularly in two evolute series, one on each 
side paralleling the equatorial plane, with 
increasing numbers of chambers per whorl: 
wall calcareous, thick, and fibrous, lamellar, 
perforate, umbilical pillars present, with pores 
opening between the pillars. M. and U. Eocene: 
Indo-Pacific: Borneo: New Guinea: Saipan 
Island: E. India: Andaman Islands.

BOLKARINA Sirel, 1981
Plate 801, figs. 1-5

Type species: Bolkarina aksamvi Sirel. 1981: 
OD.
Bolkarina  Sirel, 1981 1*2987), p. 79.

Test large, up to 18 mm in diameter and I 
mm thick, discoidal, thin and flat to undulating, 
proloculus followed by up to fifty rectangular 
periembryonic chambers in a planispiral and 
involute coil of up to four rapidly expanding 
whorls, later with smaller irregularly hexago
nal chambers in many annular series, about 
sixty-four annuli in the holotype of the type 
species, in some individuals the equatorial 
plane of the annular series may be 90° from 
that of the early coil, septa doubled and con
tain intraseptal canals, sutures gently curved, 
periphery rounded: wall calcareous, coarsely 
perforate, spiral wall of planispiral stage thick, 
surface pustulose: intercameral foramina in 
early planispiral chambers a simple interio- 
marginal slit. U. Paleocene (Thanetian); Turkey.

MISCELLANEA Pfender. 1935
Plate 802, Figs. 1-7

Type species: Nummulites miscella d'Archiac 
and Haime, 18541*68), p. 345: OD. 
M iscellanea  Pfender, 1915 1*2396), p. 2K).
M iscellanea  Pfender, 1914 (*2395), p. 80 (name not 

available. ICZN Art. I!(a)(i). no description!.
Test lenticular or may have slightly com

pressed peripheral region, protoconch and 
slightly smaller deuteroconch surrounded by 
a common wall with encircling canal, later 
chambers in about two to three planispiral 
whorls, eight chambers in the first whorl 
increasing to about thirty in later whorls, septa 
expanding to an inflated hollow end adjacent 
to the aperture, sutures radial, straight, ele
vated throughout length or may be broken 
into surface pustules; large intraseptal canal 
present, thick inner part of spiral wall pierced 
by numerous radial canals and contains vacu
oles separating it from a thin outer wall layer, 
an internal spiralling canal of triangular sec
tion and bounded by a distinct wall with min
ute perforations lies at the outer margin of 
the chambers toward the test periphery; wall 
calcareous, surface of umbo with numerous 
elevated pustules and radial rows of small 
pustules between the elevated sutures; aperture 
and intercameral foramina interiomarginal 
beneath the thickened end of the apertural 
face or septa at the surface of the preceding 
whorl. Paleocene; Pakistan; Qatar; Saudi 
Arabia; Somalia; Nicaragua.



PELLATISPIRA Boussac. 1906
Plate 803. figs. 1-8

Type species: Pellatispira douvillei Boussac. 
1906 = Nummulites madarazi Hantken, 1876 
(*1398), p. 75; OD.
Pellatispira Boussac. 1906 (*320), p. 91.
Vacunlispira Tan, 1936 |*31181, p. 177; type species: 

Pellatispira inflalu Umbgrove. 1928 1*3246), p. 63. 
Tesl large, up to 8 mm or 9 mm in diameter, 

discoidal to lenticular, single median layer of 
chambers in a loose evolute planispiral coil 
with intervening canaliferous shell material, 
double septa formed by infolding of the thin 
inner wall layer and enclosing intraseptal 
canals, septal flaps lack perforations, spiral 
and radial canals present; wall calcareous, 
thin inner layer finely perforate and thick 
outer layer coarsely perforate, pillars perpen
dicular to the surface, spiral laminae extend 
to the poles as new chambers added, tightly 
fused so that all are perforated by the canals, 
surface may have depressed spiral suture and 
surface papillae at the ends of the pillars. U. 
Eocene; Italy; Hungary: Pakistan; India; 
Tanganyika; Japan: Ryukyu Islands: Timor: 
Fiji: Saipan: Marshall Islands; Palau: Indo
nesia; Bonin Islands; Borneo; Tonga Island.

Family NUMMULITIDAE 
de Blainville, 1827

Nummulitidae Eimer and Fickert. 1899 1*1088), p. 634.
nom. corr. pro family Nummulacea.

Nummulacea de Blainville. 1827 1*248), p. 372 (nom. 
imperf.l.

Nummulitidea Reuss and Fritsch, 1861 |*2593l, p. 4. 
Nummulinida Carpenter. Parker, and Jones. 1862 (*494), 

p. 238.
Camerinidae Meek and Hayden. 18651*2086). p, 11. 
Nummulitideac Giirabel. 1870 (*1337), p. 84. 
Nummulinina Jones, in Griff ith and Henfrey. 18751*1300). 

p. 320 (subfamily).
Nummuliti Schwager. 1876 (*2829), p. 477, 
Nummulitidae Schwager. 1877|*2830),p. 19(subfamilyl. 
Nummulinidae Schulze. 1877 (*2827), p. 29. 
Cycloclypidae Btllschli. in Bronn. 1880 1*4211. p. 215 

(subfamily).
Nummulitinae Brady. 18811*339), p. 484 (subfamily). 
Cycloclypeinae Brady. 1884 (*344), p. 76 (subfamily). 
Nummulitina Lankcsier, 1885 |*1790|» p, 848. 
Cycloclypeina Lankester. 1885 (*1790), p. 848. 
Nuramulinetta Haeckel. 1894 1*1355), p. 164. 
Nummulitinae Delage and Herouard. 1896 (*926). p. 152. 
Cycloclypeinae Delage and Herouard, 1896 (*926), p. 152. 
Cycloclypeina Calkins. 1901 1*477), p. 109 I subfamily l.

Heteroclypeinae Schubert. 1906 (*2813), p. 640 (subfamily). 
Camerinmae Cushman, 1928 (*747), p. 209 (subfamily). 
Cyeloclypeidae Galloway. 1933 (*1205), p, 441. 
Heleroslegininae Galloway. 1933 (*1205), p. 421 (sub

family).
Nummulariidae Wedekind. 1937 (*3355), p. 111. 
Nummulilida Copeland. 1956 (*680), p. 188.
Assiiininae Puri, 1957 1*24851, p. 97 (subfamily).

Test planispiral, involute or evolute, numer
ous median chambers may be simple or sub
divided into chamberlets, with or without 
lateral chambers; complex canal system of 
septal, maigjnal, and vertical canals; aperture 
an arched slit at the base of the apertural 
face. Paleocene to Holocene.

ASSILINA d'Orbigny. 1839
Plate 804. figs. 1-9: plate 805. figs. 1-5 

Type species: Assilina depressa d'Orbigny, 
1850 (*2311), p. 336 = Nummulites spira de 
Roissy, 1805 (*2645), p. 57: SD d’Archiac and 
Haime, 1853 (*68), p. 156.
N um m ulina  (A ssilinaI d’Orbigny, 1839 1*2304), p. 48. 
A ssilina  d’Orbigny, 1846 (*2309), p. 116 (nom. transl.). 
N u m m u lites  f Assilina) Reuss. 1862 (*2586), p. 391 (nom. 

transl. I.
O perculina  (F rillo /de  Gregorio. 18941*1292), p. 10; type 

species: O p ercu lin a u m m o n ea Leymerie, I846(*1841|, 
p. 359; OD.

N eoopercu lino ides  Golev, 1961 (*12611, p. 114: type spe
cies: N autilus am  m o n o !J e t Gronovius. 1781 1*13141, 
p, 282; OD.

O perculina  /A ssilina) Schaub, 1981 (*2744),p. 193 (nom. 
transl.).
Test large, flattened, may be involute but 

more commonly evolute, with rapidly enlarg
ing whorls and numerous chambers per whorl, 
sutures radial, slightly curved back at the 
periphery, imperforate and may be elevated, 
septa simple, septal flap unfolded, no trabec
ulae. marginal cord thick, canal system with 
elongate meshes in the marginal canal, intra
septal canals join the lateral canals of the 
lateral walls that in turn connect the spiral 
canal at the base of the whorl to the bundle of 
marginal canals at the periphery, simple, 
narrow, and short sutural canals along the 
lateral canals may be forked or ramified and 
form rows of alternating openings along the 
imperforate septal suture, stolons simple, radial, 
or oblique and irregularly distributed: wall 
calcareous, finely perforate, surface may be 
smooth, have pustules reflecting interseptal



pillars, or have a reticulate pattern due to 
elevated or pillar-bearing spiral and radial 
sutures; intercameral foramen formed by 
resorption at the base of the imperforate sep
tal face, apertural face with longitudinal grooves 
that are continuous along the periphery to 
the preceding septum. M. Paleocene to Holo
cene; cosmopolitan tropical and subtropical.

Remarks: Hottinger (1977. *1550, p. 10) 
placed "species traditionally classified as 
Assilina'. . .  in the genus Operculum." rede
fining the latter on the basis of a “new" type 
species. Nautilus ammonoides Gronovius. 
which is also the type species of Neoopercu- 
linoides. However, once a type species is 
designated, it cannot be changed except by 
action of the ICZN. Furthermore, the species 
of Gronovius is not available for designation 
as type species of Operculina as it was not 
among those species originally included by 
d’Orbigny, and Lertticulites complanata De
fiance was validly designated by Cushman as 
the type species of Operculina. Assilina thus 
includes "Operculina"as used by Hottinger, 
and Planoperculina Hottinger, 1977 is a jun
ior synonym of Operculina d’Orbigny, 1826.

BOZORGNIELLA Rahaghi, 1973
Plate 805, tigs. 6-11

Type species: Bozorgniella qumiensis Rahaghi, 
1973; OD.
Bozorgniella Rahaghi. 1973 (*2506), p. 25.

Test large, planispiral and involute, lentic
ular. about two and a half gradually enlarging 
whorls, eleven to sixteen chambers in the 
final whorl, sutures obscured externally by 
numerous granules and pustules, periphery 
subacute; wall calcareous, coarsely perforate, 
spiral wall thicker than the septa, surface 
entirely covered on both sides of the test with 
granules that grade into coarse pustules in the 
central region and are the surface expression 
of internal umbilical pillars; aperture not 
described. L. Miocene (Aquitanian); Iran.

Remarks: This genus is tentatively retained 
in the Nummulitidae where it was originally 
placed, although no canal system was de
scribed. Li also was said to be slightly trocho- 
spiral in the early stage, but this is not evident 
in the illustrated sections.

CYCLOCLYPEUS W. B. Carpenter, 1856
Plate 806, figs, 1-11; plate 807, fig. I 

Type species: Cycloclypeus carpenteri Brady, 
1881 (*339), p. 67 (syn.: Cycloclypeus guem- 
beliana Brady, 1881, *339, p. 66); SD ICZN 
petition pending.
Cycloclypeus W. B. Carpenter. 1856 (*484), p. 555. 
Hetemclvpeus Schubert. 19061*2813). p. 640 (non Hetero- 

clypeus Colteau. 1895); type species: Heierosiegina 
cycloclypeus A. Silvestri, 1905 1*2934), p. 126 (not 
illustrated); OD.

Cycloclypeus IKalacycloclypeus) Tan. 1932 (*3114), p. 39; 
type species: Cycloclypeus annulatus K. Martin. 1880 
(*2048|, p. 157: OD.
Test large, circular in plan, centrally umbo- 

nate and narrowed at the periphery, micro- 
spheric test up to nearly 6 cm in diameter, 
megalospheric test up to 14 mm across, young 
microspheric form planispiral and evolute, 
megalospheric one with globular proloculus 
and reniform deuteroloculus followed by a 
few undivided nepionic chambers, then plani
spiral and peneropliform and finally with annu
lar cham bers subdivided into numerous 
chamberlets, those of successive cyclic cham
bers not aligned, chamberlets of microspheric 
and postnepionic megalospheric chambers 
formed by radial folds of the septal flap, the 
resultant double-walled secondary septa enclos
ing intraseptal canals in the interlocular space, 
X- or Y-shaped stolons lie in the median plane 
where the fold of the septal flap touches the 
inner apertural wall, a thin horizontal lamella 
in the median plane separates the stolons and 
results in a double foraminal aperture on the 
distal side of the septum, many vertically super
imposed stolons also may occur around large 
megalospheric embryos, sutural canals sim
ple and vertical as in Heterostegina. marginal 
cord present in the early spiral part of the test 
but disappears with the first annular chamber, 
canal system modified in the annular cham
bers to conform to the circular septa, sutural 
canals simple and unbranched; wall calcareous, 
hyaline, finely perforate, surface ornamented 
with raised annuli or may have concentric 
rings of pustules. L. Oligocene to Holocene; 
tropical Indo-Pacific.

Remarks: Cycloclypeus was described with
out included species, and the first species to 
be assigned therein (hence the type species



by subsequent monotypy) was C. mammilatus 
H. J. Carter. 1861 (*499), p. 461. According to 
Adams and Frame (1979. *12, p. 6). Carter s 
species was based on a single unfigured speci
men that was subsequently lost, although the 
limestone from which it was obtained was 
found to be of U. Oligocene age. Because of 
the uncertain status of Cycloclvpeus as based 
on an unrecognizable species, they submitted 
a petition to the ICZN to set aside the type 
designation by subsequent monotypy and to 
designate as type species that species studied 
by Carpenter and named C. carpenteri by 
Brady, for which syntypes are preserved 
(BMNH).

The subgenus Katacvcloclypeus was defined 
for mid-Miocene Cycloclvpeus with one or 
more annuli in the megalospheric generation 
and thought to represent a distinct lineage. 
However, other Cycloclvpeus also may have 
an annulus, leaving no morphologic basis for 
separation.

HETEROCYCLINA Hottinger, 1977
Plate H07, figs. 2-7

Tvpespecies: Hetemstegirta tuberculata Mo- 
bius, 1880 (*2157), p. 107; OD.
H eterocyclina  Hottinger, 1977 (*15501, p. It), 142.

Test discoidal, thin, megalospheric proloc
ulus followed by three to four planispiral and 
evolute whorls of progressively more elon
gate chambers, finally becoming annular in 
the adult, postembryonic chambers subdivided 
by complete secondary septa, earliest one or 
two chambers operculine and then up to 
twenty-eight heterostegine ones, the latest spi
ral chamber containing about fifty septula 
and chamberlets, sutures not ornamented and 
early ones may be obscured at the surface by 
secondary lamellation, stolon system /.-shaped, 
one radial and one annular stolon per cham- 
berlet occupy a single layer in the median 
plane where the secondary septum touches 
the frontal wall of the chamber, adjacent cham
bers have no other interconnection, sutural 
canals of primary and secondary septa sim
ple and unbranched; wall calcareous, very 
finely perforate, large interseptal pillars pres
ent on the lateral wall of the chamberlets; 
apertural face of annular chambers deeply

folded, the grooves taking the place of the 
marginal cord of those with spiral chambers 
at the periphery. Holocene; Mauritius: Gulf 
of Aqaba; off Madagascar.

HETEROSTEGINA d'Orbigny. 1826
Plate 808, figs. 1-11: plate 809. figs. I ami 2 

Type species: Hetemstegina depressa d'Or
bigny, 1826; SD Parker. Jones, and Brady, 
1865 (*2354), p. 36.
H eterosteg ina  d'Orbigny. 1826 1*2303), p. 304, 305. 
G n v b o w sk ia  Bicda, 1950 (*230), p. 151, 167; type spe

cies: G rzvbow skia  m u llifida  Bieda. 1950: OD. 
H etem steg ina  fV le rk in a ) Karnes. Clarke. Banner, Smout. 

and Blow. 19681*10381, p. 290; type species; H elero- 
stegina borneeru is van der Vlerk. 1929 (*3303). p. 16: 
OD.

H etem stegina iV lerkinellal Karnes. Clarke. Banner. Smout. 
and Blow. 1968 (*1038), p. 291: type species: H etem -  
stegina i V lerkinetlu) kug leri Eames el al.. 1968; OD.
Test involute to evolute, centrally thickened, 

megalospheric proloculus followed by up to 
sixteen operculinoid and unfolded septa, larger 
and relatively rare microspheric test with about 
thirty unfolded septa, then with chamberlets 
formed by complete secondary septa produced 
by folds of the septal flap, no communication 
between adjacent chamberlets of the same 
chamber, marginal cord consists of an anasto
mosing bundle of canals in the peripheral 
band that are continuous with those in the 
spiral septum of earlier whorls, intraseptal 
canals formed from part of former marginal 
canals as new chamber is added, and connect 
the marginal canals of successive whorls, sec
ondary sutural canals in the septula forming 
the chamberlets connect successive sutural 
canals, and those in peripheral position may 
lead into the marginal canals, apertures of 
proloculus and early undivided chambers form 
the primary stolons or apertural or foramina! 
tubes, later chambers and chamberlets of a 
single chamber connected by radial stolons 
or tubes and may also have annular stolons or 
tangential tubes, so-called because of their 
position, T-shaped supplementary stolons 
occur at the distal tip of the secondary septula 
in the median plane, smaller connections occur 
between the chamber lumen and peripheral 
canals of the final whorl and spiralling canals 
of the underlying whorl and may also lead to



the imraseptal canals, canal system opens 
through small branches or trabeculae into 
the relatively large pores or openings of the 
marginal, septal and secondary septal canals 
and to the exterior; wall calcareous, finely 
perforate, chambers and stolons with organic 
lining but none present in the canal system, 
up to six interseptal pillars present on the 
lateral chamberlet walls; openings of the canal 
system along the periphery may serve for inges
tion of nutrients, waste excretion, and exit of 
the protoplasm from the test at the time of 
sexual reproduction; live individuals have 
endosymbiotic diatoms whose photosynthe
sis provides nutrition for the host; asexual 
reproduction by multiple fission of protoplasm 
that earlier had streamed outside the test, 
producing 100 to over 1.000 young that obtain 
symbionts from the parent protoplasm, rarely 
some residual protoplasm remains in the par
ent cell, continues to grow, and later repro
duces a second time; at gamogony thousands 
of 120 /zm ovoid biflagellate gametes are 
produced. U. Eocene to Holocene; cosmopol
itan. tropical to temperate Atlantic. Pacific, 
and Indian Oceans.

NUMMULITES Lamarck, 1801
Plate 809. figs. .V7; plate 810. figs. 1-11; plate 811. 

figs. 1-8; plate 812. figs. 1-3; plate 813. fig. 3 
Type species: Camerina laevigata Bruguiere, 
1792 (*441), p. 399; SD 1CZN, 1945, Op. 192.
Nummulites Lamarck. 1801 (*1775), p. 101 (nom. conserv.;

1CZN. 1945. Op. 192. p. 154).
Camerina Bniguiire, 17921*4411, p. 395 (nom. suppress.; 

ICZN Op. 192).
Phacites Blumenbach. 1799 (*262), pi. 40; type species: 

Phacites fossilis Blumenbach. 1799; OD(M|.
Egeon tie Montfort, 1808 (*2176), p. 167; type species: 

Egeon perforatus de Montfort, 1808 = Nautilus len- 
ticularis var. t Fichtel and Moll. 1798(*U24),p. 57); OD. 

Helicites de Blainville. 1824 (*246), p. 179 (err. nom. 
subst. pro Egeon).

Nummulina d'Orbigny, 1826 (*2303), p. 295-2% (err. 
emend.).

Nummularia Sowerby and Sowerby, 1826 (*3044), p. 73 
(err. emend. I.

Nummulita Fleming. 1828 (*1136), p. 233 (err. emend.l. 
Discospira Morris, in Mantell. 1850 (*2021), p. 142 (no 

species included).
Cameritus (Bruguieria) Prever, 1902 (*2469), p. 11; type 

species: obj.; SD Galloway. 1933 (*1205), p. 415. 
Camerina (Laharpeia) Prever. 1902 (*2469), p. 11; type

species: Camerina tuberculata Bruguiere. 17921*441), 
p. 400; SD Galloway. 19331*1205), p. 415.

Lenticulina iHantkenia) Prever. 1902 (*2469), p. 11.70 
(non Hantkenia Munier-Chalmas, in Fischer. 1885): 
type species: Nummulites tchihatcheffi d'Archiac and 
Huime. 1853 (*68), p. 98; OD (cited as type species, 
p. 701.

Paronaea Prever, 1903 1*24701, p. 461 (nom. subst. pro 
Lenticulina IHantkenia) Prever. 1902).

Pamnta Chelussi. 19031*551), p. 74 (err. cit.; non Paronia 
Diamare, 1900).

Palaeonummulites Schubert. 1908 (*28511, p. 378; type 
species: Nummulina prislina Brady. 18741*332), p. 225: 
ODtM).

Verbcekia A. Silvestri. 19081*2943), p. 137 (non Verbeekia 
Fritsch. 1877); type species: Amphisregina cumingii 
Carpenter, I860 (*485), p. 32; SD "Thalmann, 1933," 
fide Ellis and Messina. I940(*I102I. but no Thalmann 
reference with this citation could be found. 

Operculinella Yabe. 1918 (*3401), p. 126; type species: 
Amphistegitm cumingii Carpenter, I860 (*4851, p. 32; 
OD.

Operculina (Operculinella) Yabe and Hanzawa. 1929 
(*3410), p. 140. 142, 144 (nom. transl.l. 

Operculinoides Hanzawa, 1935 (*1401), p. 18; type spe
cies: Nummulites willcoxi Heilprin, 1883 (*1450), p. 191; 
OD.

Pseudonummuliles A. Silvestri. 19371*2966), p. 149 (nom.
subst. pro Verbeekia A. Silvestri. 1908). 

Pamspiroclypeus Hanzawa. 1937 (*14021, p. 116: type 
species: Camerina chawtteri D. K. Palmer. 19341*2326), 
p. 261: OD.

Pseudonummuliles Thalmann. 19411*3162), p. 658 (non 
Pseudonummulites A. Silvestri. 1937); type species: 
Nummulina mdiata d'Orbigny. 1846 (*2309), p. 115: OD. 

Eoassilina S. N. Singh, 1957 (*2976), p. 210; type species: 
toassilina eUiplica S. N. Singh. 1957; OD. 

Ptanocamerinoides Cole. 1958 (*634), p. 262; type spe
cies: Nummularia exponens de Sowerby, in Sykes. 1840 
1*3107), p. 719: OD.

Cmlerocamerina Omara and Kenawy, 1979 (*2300), p. 126; 
type species: Craterocamerina vulgaris Omara and 
Kenawy. 1979: OD.
Test globular, lenticular or discoidal. com

monly large, up to about 12 cm in diameter, 
dimorphism pronounced in larger species, 
planispirally enrolled, commonly involute but 
may be evolute in the later stage, proloculus 
and deuteroconch separated by an imperfo
rate common wall with a single central round 
pore and with a row of pores at the base of the 
septum, outer wall of the embryonal cham
bers perforate, later chambers simple and 
undivided, many per whorl, septa curved back 
at the periphery and may be sigmoidal, sup
plementary stolons in the unfolded septa, dis
tinct marginal cord on the periphery, marginal



canal with a network of elongate meshes, 
sutural canals ramified, directed obliquely 
backward and foreward on both sides of the 
septa, the oblique paths of the sutural canals 
and the branches in the lateral walls visible 
on the lateral wall surface where the offset 
pores leave narrow imperforated bands as 
transverse trabeculae, dissolution may mod
ify the trabecular canals into radial passages 
that directly connect the canal systems of 
superposed whorls of involute tests, supple
mentary lateral passages result from gaps in 
the septa between adjacent alar prolongations 
of the involute chambers, pillars may be inter
spersed between septal filaments and appear 
at the surface as pustules; aperture in all post 
prolocular chambers consists of a row of pores 
at the base of the face. Paleocene to Holocene; 
tropical and subtropical cosmopolitan.

Remarks: Syntypes of Nummulina pristina 
Brady, the type species of Palaeonummulites 
Schubert, were reillustrated by Eames et al.
(1962. *1036, pi. 1, figs. F-H), and the speci
men (BMNH P-35413) figured by Brady (1874, 
*332, pi. 12. fig. 1) was designated as the 
lectotype. A probable synonym is Nummulites 
wemmelensis de la Harpe and van den Broeck, 
1881. Eames et al. regarded Operculinella 
and Operculinoides as synonyms of Palaeo- 
nummulites. Amphistegina cumingiiCarpenter, 
the type species of Operculinella, was shown 
by Hottinger (1977, *1550, p. 11) to have a 
structure identical to that of Nummulites, 
hence all three genera are regarded as syno
nyms of Nummulites.

OPERCULINA d’Orbigny. 1826
Plate 812. figs. 4-8: plate 81.1. figs. 1.2 .4 -8  

Type species: Lenticulites complanatus De
fiance. 1822 (*919), p. 453; SD Cushman, 
1914 (*706), p. 36.
O perculina  d'Orbigny. 18261*2303), p. 281.
Anastegina  Vitilis-Zilahy. 19661*3299), p. 226: type spe

cies: Anastegina strignniensis Vitalis-Zilahy. 1966 - 
O perculina canalifera Defrance subsp. g o m e zi Ccilom 
and Bauz£. 19SO (*653), p. 219: OD.

Planoperculina Hottinger, 1977 ( * 1550), p. 10, 141: type 
species: Operculina he term legino ides Hofker. 1933 
( * 1493), p. 148: OD.
Test planispiral and evolute, flattened, of 

medium to large size, numerous narrow cham

bers in many rapidly expanding whorls, sutures 
strongly curved back at the periphery, septal 
flap moderately to strongly folded laterally, 
the folds alternating in position with the sep
tal stolons, marginal cord with numerous super
posed marginal canals, intraseptal canal system 
with symmetrical lateral canals and sutural 
canals that are strongly curved forward on 
the lateral wall to open in the zone of inter- 
septal pillars, proximal row of sutural canals 
vertical, forked, or branching and distal row 
branching and inclined in the direction of 
growth, leading from the lateral intraseptal 
canal in the fold of the septal flap obliquely 
across the perforate lateral wall and opening 
into the median zone of the chamber surface 
between the pores and interseptal pillars, mul
tiple secondarily formed simple supplemen
tary stolons are radial, arranged regularly in 
the median plane and alternating with the 
folds of the septal flap; wall calcareous, 
lamellar, finely perforate, surface may be 
smooth or pustulose, with numerous septal 
and cameral pustules; interseptal foramen 
formed by resorption at the base of the septal 
face. Oligocene to Holocene; cosmopolitan 
subtropical.

Remarks: Hottinger (1977, *1550) stated 
that as Cushman was working with a Recent 
species, he erred in designating Operculina 
complanata as the type species for Operculina 
d’Orbigny. Hottinger then suggested that the 
type species should be changed to Operculina 
ammonoides. However, as noted above under 
Assilina, O. ammonoides was not among the 
species originally included by d'Orbigny in 
Operculina. and thus was not available for 
such designation. Once designated, the type 
species cannot be later changed.

RADIOCYCLOCLYPEUS Tan. 1932
Plate 814. fig*. 1-4

Type species: Cycloclypeux neglectus Martin 
var. slellatus Tan. 1930 (*3113), p. 235; OD.
C ycloclvpeus tR a d io c v c lo d v p e u s ) Tan. 1932 1*3114), 

p. 39,92.
Test stellate, with five to seven irregular 

radial ridges, up to 7 mm in diameter, thick- 
walled embryo with globular protoconch and 
larger embracing deuteroconch. followed by



about six thin-walled nepionic chambers that 
gradually increase in length and develop sec
ondary radial partitions as in Heterostegina. 
finally becoming cyclic as in Cychclypeus. 
chamberlets of successive cycles alternating 
in position, median layer of chambers in
creasing very slowly in thickness toward the 
periphery, lateral layers thicker at the center 
of the test, thinning toward the periphery, 
and may have pillars that appear as numerous 
pustules at the surface. L. Miocene (Burdig- 
alian) to M. Miocene I Vindobonianl: Java: 
Borneo.

RANIKOTHALIA Caudri, 1944
Plate 814. figs. 5-10: plate 815. figs. 1-8: 

plate 816. figs. 1-11
Type species: Nummuiites nuttalliL  M. Davies. 
1927 |*897), p. 266: OD.
Ranikothalia C audri. 1944|*509|, p. 567.
Operculina tNummulitoides) Abrurd. 1956 (*5), p. 489: 

type species: Operculina /Nummulitoides) tcssieri 
Abrard. 1956: ODlMl.

Nummuiites /Chordopercutinnides) Ami. 1965 (*73), p. 26: 
type species: Operculina bermudezi D. K. Palmer, 
1934 1*23261. p. 238: OD.

Nummuiites /RanikothaliaI Ami. 19651*73), p. 241 nom. 
transl.t.

Sindutites Eames. 1968 1*1035), p. 435; type species: 
Operculina sindensisL. M. Davies. 19271 *897 ),p. 274; 
OD.
Test flattened lenticular with central boss, 

megalospheric form with bilocular embryo 
and test up to 4 mm to 6 mm in diameter, 
microspheric one 8 mm to 15 mm in diameter, 
planispiral, whorls enlarging gradually as added, 
involute to evolute. chambers may have very 
long alar prolongations, marginal cord strongly 
thickened, septa thick to thin, straight to 
undulating, septal flap unfolded, canal sys
tem with large canals, meshes of marginal 
canal network relatively short and coarse, 
radially directed connections occur between 
the conspicuous intraseptal canals and the 
marginal canal system, sutural canals simple 
and vertical, not bifurcating, opening in two 
alternating rows on the sides of the imperfo
rate sutural band, sutural canal openings at 
least twice the diameter of normal wall perfo
rations. a few secondarily formed simple sto
lons irregularly scattered on the septa; wall

calcareous, coarsely perforate, surface smooth 
to pustulose. spiral suture may be strongly 
elevated: intercameral foramen secondarily 
formed at the base of the septum. M. and U. 
Paleocene; cosmopolitan, tropical and sub
tropical.

SPIROCLYPEUS H. Douville. 1905
Plate 817. figs. 1-5

Type species: Spiroclypeus orbitoideus H. 
Douvill*. 1905; OD.
Spiroclypeus H. Douvillii. 1905 (*983l. p. 458.

Test lenticular to discoidaJ. planispirally 
coiled and involute, with rapidly enlarging 
whorls of numerous strongly curved cham
bers that increase rapidly in height but very 
slowly in width, earliest one or two coiled 
chambers may be undivided but later ones 
have numerous complete secondary septa as 
in Helerostegina, lateral chamberlets formed 
by backward folding of the entire proximal 
primury lateral wall and alar prolongations, 
details of canal system not known, T-shaped 
supplementary stolons occur in the median 
plane and where the fold of the septal flap 
touches the inner apeTtural wall, lateral pil
lars perpendicular to the surface: wall cal
careous. finely perforate, spiral wall thick, 
surface may be pustulose in the umbonal 
region. U. Eocene to L. Miocene: Europe; 
Africa; West Indies; Borneo; Suipan.

Family DISCOCYCLINIDAE 
Galloway. 1928

Discocyclinidae Vaughan and Cole, in Cushman. 1940 
1*787), p. 327. nom. transl. ex subfamily Discocydinmae. 

Discocyclininae Galloway. 19281*1203kp. 55 (subfamily). 
Orthophragminidae Wedekind, 1937 (*3355), p. 123,124. 
Orthophnigmininae Wedekind. 1937 |*33S5), p, 125 Isub- 

familyl.
Orbitoclypeinae Brfmnitnann, 1946 |*364), p. 612 (sub

family I.
Orbitoclvpcldac PokomV. 1958 (*2447), p. 393. 
Aclinocvclininae Bashkirov and Amonishin. 1974 |*155l, 

p. 17,20 isubfamily).
Megalospheric generation with subspherical 

initial chamber embraced by larger second 
chamber, microspheric generation with ini
tial coil of small chambers, later stage with 
planispiral equatorial layer of rapidly enlaTg-



ing and finally annular chambers, secondar
ily subdivided into chamberlets and connected 
with adjacent chambers and chamberlets by 
annular and radial stolons, hence six stolons 
per chamber, lateral chambers present on each 
side of equatorial layer: intraseptal and intra
mural canal system present. M. Paleocene to 
U. Eocene.

ACTINOCYCLINA G umbel, 1870
Plate 817. figs. 6-9: plate 818, figs. 1-4 

Type species: Orbitolites radians d'Archiae. 
1*850 (*66), p. 405; SD Dollfus, 1889 (*967),
p. 1226.
Orhitoides I Actinocyclina) Giimbel. 18701*1337), p. 688.

707 las Orhitoides lAktinocyclina) on p. 688). 
Asteriacites Schlotheim. 18221*2757), p. 71 I non Aster- 

iacites Schlotheim. 1820): type species: Asteriacites 
patellaris Schlotheim, 1822: ODlM)

Orthophrugmina IActinocyclina) Heim, 1908 1*1451), 
p. 2% (nom. trans).).

ActinocyclinaH. Douville. I922(*997),p. 79lnom. transl.l. 
Discocyclina lAktinocyclina) Vaughan, in Cushman. 1928 

1*747), p. .V44 mom. transl.l.
Test up to 12 mm in diameter, thin and 

lenticular, discoidal to stellate in outline, struc
ture similar to Discocyclina but with distinct 
rays or ridges formed by proliferation of broad 
and low lateral chambers that may extend 
slightly beyond the general periphery, num
ber of rays may increase by intercalation toward 
the periphery, megalospheric embryo with 
spherical protoconch nearly surrounded by 
the larger deuteroconch, later equatorial cham
bers cyclical and of increasing height as seen 
in equatorial section, subdivided into cham
berlets by radial partitions approximately 
aligned in successive whorls, pillars may be 
present along the rays; wall of lateral cham
bers thin, surface with numerous granules 
between and upon the elevated ribs, those 
toward the periphery appearing in concen
tric circles. M. to U. Eocene: Europe; North 
America.

ASTEROPHRAGMINA Rao, 1942
Plate 819. figs. 1-7

Type species: Pseudophragmina (Asierophmg- 
mina)pagoda Rao, 1942; OD.
Pseudophragmina (Asterophmgmina) Rao, 19421*2513), 

p. 9.

Aslemphragmina Samanta. 1967 (*2719), p. 166 (nom. 
transl.l.
Test stellate in outline, with rays radiating 

from the center and formed by the equatorial 
chambers as in Asierocyciina, megalospheric 
test with ovate proloculus and partly enveloping 
deuteroloculus, followed by a few whorls of 
rapidly lengthening equatorial chambers, then 
with annular chambers subdivided into cham
berlets by thin radial septula, those of succes
sive annuli alternating in position, radial walls 
absent after about five to ten annuli and later 
cyclic chambers remain undivided, annular 
stolons present on the distal end of the cham
bers; annular walls relatively thick, septula 
when present are thin walled. U. Eocene; 
Burma; Israel.

DISCOCYCLINA Giimbel, 1870
Plate 819, figs. 8-10: plate 820. figs. 1-14; 

plate 821. figs. 1-5
Type species: Orbitolitesprattii Michelin, 1846 
(*2098), p. 278; SD Galloway, 1928 (*1203), 
p. 56 (ICZN, case 2599, petition pending).
Orhitoides (Discocyclina) G ii m bcl. 1870 (*1337), p. 687.
Orhitoides (Rhipidocyclim) Giimbel, 1870 (*1337), p. 688; 

type species: Orhitoides (Rhipidocyclinal multiplicata 
Giimbel, 1870; SD Dollfus. 1889 (’*967), p. 1226.

Orthophrugmina Munier-Chalmus. 1891 (*22091. p. 17-19: 
type species: Orhiiolitexprattii Michelin. 18461*2098), 
p. 278; SD Schlumbetger. 1902 (*2772), p. 464.

Orhitoides iOrthophragmma) Checchia-Rispoli. 1907 
(*549), p. 178. 181. 188 (nom. transl.l.

Orthophrugmina iNodocyclina) Heim. 19081*1451), p. 271: 
type species: Orthophrugmina umhilicata Depral. 1905 
1*933), p. 497; SD Galloway, 1928 (*1203), p. 57.

Orthophrugmina I Discocyclina) Heim. 19081 *1451), p. 255 
Inom. Iransl.l.

Discocyclina H. Douville. 1922 1*997). p. 61. 64 (nom. 
transl.l.

Discocyclina t F.udiscodina) van der Weijden. 19401*3356), 
p. 15 iname not available. ICZN Art. 13 (hi. type spe
cies not designated).

Discocyclina tllmhilicodiscodiriul van der Weijden. 1940 
(*3356). p. 15 (name not available, ICZN Art. 13 lb), 
type species not designated).

Discocyclina lEudiscodina) Thalmann. 1943 1*3166), p. 
400; type species: Orthophrugmina archiaci Schlum
betger. 1903 (*27741, p. 277; OD.

Discocyclina IUmbilicodiscodinal Thalmann. 19431*3166), 
p.405: tvpc species: Orbitolites discus Riltimeyer, 1850 
1*2667).’p. 116: OD.

Hexagonocyclina Caudri, 1944 (*509), p. 362: type spe-



eies: Orbitoclvpeusf cristensis Vaughan. 19241*3261), 
p.814;O D .

Bomounna Caudri. 1948 (*510), p. 477; type species; 
Bnnuturina inflata Caudri. 194ft; OD.
Test large, microspheric test up to 23 mm 

in diameter, discoidal to lenticular, thin or 
centrally inflated, megalospheric embryo with 
small subglobular protoconch embraced by 
larger reniform deuteroconch. first nepionic 
cycle of chambers may be larger than the 
subsequent ones, radial partitions in equato
rial chambers form concentric annuli of rec
tangular chamberlets, those of successive cycles 
alternating in position, adjacent chamberlets 
of an annulus connected by annular stolons 
at the proximal end of the radial walls, those 
of successive annuli connected by two or three 
radial stolons at different levels, about fifteen 
tiers of prominent lateral chambers comprise 
most of the test thickness, vertical stolons 
connect chamberlets of the equatorial layer 
with the lateral chambers, well-developed pil
lars end in surface papillae; wall calcareous, 
with dark median lines representing interseptal 
spaces or fissures but not true canals, surface 
granulate. M. Paleocene to U. Eocene; cos
mopolitan, tropical and temperate.

ORBJTOCLYPEUS A. Silvestri, 1907
Plale 821. figs. 6-10: plate 822. figs. 1-5 

Type species: Orbitoclypeus himerensis A. 
Silvestri, 1907 = Hymenocyclus’l nummuliticus 
Gilmbel. 1861 (*1335), p. 653 = Orbitoides 
(Rhipidocvclina) nummuliticus (Giimbel), 1870 
1*1337), p. 702; OD.
Orbitoclypeus A. Silvestri. 1907 (*2942), p. 106. 
Exagonocyclina Checehia-Rispoli. 1907 (*549), p. 188: 

type species: Orbitoides (Exagonncyclira) schapeni 
Chccchia-Rispoli, 1907 = O. nummuliticus iGOmbeh. 
1870: SO Galloway, 1928 1*1203), p. 54.

Discocyclina tTrybliodiscodina) van der Weijden. 1940 
(*3356), p. 15 Iname not available. ICZN Art. 13 (b). 
no type designated).

Discocyclina tTrybliodiscodina! Thaimann, 1943 (*3166), 
p. 405; type species: Orthophmgmina chudeaui Sch- 
lumberger. 1903 1*2774), p. 282; OD.

Pileocyclina Portnaya, 1983 1*24621, p. 107: type spe
cies: H. nummuliticus Giimbel, Ift7(): OD.
Test large, commonly inflated centrally, 

megalospheric embryo with deuteroconch 
nearly or completely surrounding the proto
conch and followed by complete cycles of

periembryonal chambers, equatorial cham
bers spatulate and in concentric annuli, with
out stolons connecting adjacent equatorial 
chambers. 1). Paleocene to l). Eocene (Pria- 
bonian): Europe.

Remarks: The type species of Orbitoclypeus 
was not illustrated when originally described, 
but Silvestri's types were restudied and a 
lectotype designated and illustrated by Laghi 
and Sirotti (1982. *1769). The latter authors 
also showed Silvestri’s species and that of 
Checchia-Rispoli to be conspecific with that 
of Giimbel.

Family ASTEROCYCLINIDAE 
Bronnimann.1951

Asterocyclinidae Brdnnimann, 1951 1*369). p. 20ft. 
Asterocyclininae Fermom. 19821*1122), p. 131 (subfam

ily: nom. transl.l.
As in the Discocyclinidae, with equatorial 

layer of chambers but with several layers of 
small lateral chambers, annular chambers not 
secondarily subdivided into chamberlets, 
chambers with four stolons each. M. Paleocene 
to U. Eocene.

ASTEROCYCLINA Giimbel. 1870
Plate 823. figs. 1-12: plate 824. figs. 1-3 

Type species: Calcarina'! stellata d’Archiac. 
1846 (*65), p. 199 (syn.: Astemdiscus pentag- 
onalis SchafhSutl. 1863 (*2743), p. 108); SD 
Dollfus. 18891*967), p. 1226.
Astemcyclina Giimbel. 1870 (*1337), p. 689. 
Astemdiscus Schafhautl, 18631*2743), p. 107 (non Aster- 

odiscus Ehrenberg. 18401; type species: Asterodiscus 
pentagonalis Schafhflull, 1863. obj.: ODIM).

CuwpuGuppy. 1866|*134I|, p.584(non Cisseis Laporle 
and Gory. 18391: type species: Cisseis asteriscus Guppv. 
1866: OD(M).

Orthophragminat AsterodiscuslH. Douville. I915(*990), 
p. 723 (nom. iransl).

Orthophmgmina lAsterodiscacyelina) Berry, 1928 (*216), 
p. 406; type species: Orthophragmina IAslerodisco- 
cyciina) steward Berry, 1928: OD.

Orthocyclina van der Vlerk. 1923 (*3300), p. 93; type 
species: Orthocyclina soemeanen.su van der Vlerk. 
1923 ~ Orthophmgmina lammellii Munier-Chalmas. 
in Schlumbcrger. 1904 (*2775), p. 131: OD. 

tsodiscodina van der Weijden, 1940 (*3356), p. 15; type 
species: Orthophmgmina pentagonalis Deprat, 1905 
(*933|, p. 507 (non Astemdiscus pentagonalis Schaf- 
hautl. 1863) = Astemdiscus cuviUieri Neumann, 1958 
(*2243), p. 119: OD(Ml.



Discocyclina lAslerocycliiuil Bronnimann, 1940 (*3601, 
p. 13 (nom. iransl.l.
Test stellate to subdiscoidal. rays may be 

evident at the surface or only visible in hori
zontal section, globular megalospheric proto- 
conch partly embraced by larger reniform 
deuteroconch, followed by two principal aux
iliary chambers, other chambers of the first 
annulus somewhat smaller, microspheric pro
toconch followed by a short nepionic spiral of 
arcuate chambers, later chambers in annular 
series, those of successive annuli alternating 
in position, equatorial chambers not subdivided 
into chambcrlets, later chambers spatulate 
and finally rectangular in both generations, 
the median layer thicker and lateral layers 
reduced toward the periphery, radial zones 
formed by elongated equatorial chambers in 
the median plane separated by zones of smaller 
chambers in the interrays, commonly five rays 
present but these may increase by intercalation 
toward the periphery of larger specimens, 
lateral chambers present on both sides of the 
median layer, annular stolons at the proximal 
side of the equatorial chambers and addi
tional stolons may connect chambers with 
those of adjacent annuli; radial chamber walls 
well developed, pillars present, appearing as 
pustules at the surface where they are sur
rounded by rosettes of lateral walls. M. Paleo- 
cene to U. Eocene: cosmopolitan, tropical 
and subtropical.

NEODISCOCYCLINA Caudri, 1972
Plate 825. figs. 1-9; plate 826. figs. I and 2 

Type species: Discocvclina anconensis Barker. 
1932 (*135), p. 303: OD.
Neodiscocyclina Caudri. 1472 1*5111, p. 216.

Test flat to inflated and lenticular, micro- 
spheric test with early planispiral coil, megalo
spheric test with spherical protoconch enclosed 
by a reniform to circular deuteroconch. the 
next cycle of chambers somewhat irregular, 
later stage with rectangular to hexagonal equa
torial chambers, enlarging from the proloculus 
to the periphery and arranged in somewhat 
irregular annuli, chambers of successive annuli 
alternating in position, radial walls thin, annu
lar stolons on the proximal side of the cham

bers and other stolons connect chambers of 
successive annuli, up to twenty layers of lat
eral chambers on both sides of the equatorial 
layer, with oblique stolons at the ends of the 
lateral chambers and with tangential, radial, 
and vertical stolons, numerous pillars visible 
in vertical section, ending in surface papillae. 
M. Eocene; Barbados; Ecuador.

PSEUDOPHRAGM1NA H. Douville. 1923 
Plate 826. figs. ,V6: plate 827. figs. 1-5 

Type species: Onhophmgmina floridana Cush
man. 1917 (*709), p. 116: OD.
Pseudophragmina H. Douville. 1923 (*1000), p. 106. 
Pseudophragmina iProporocyclinal Vaughan and Cole, 

in Cushman. 19401*787), p. 330: type species: Disco- 
cychnaperpusilla Vaughan. 19291*3266), p. 4 - Ortho- 
phragmina flimensLs Cushman. 1917.(*709), p. 115; OD. 

Pseudophragmina IAthecocyclina! Vaughan and Cole, 
in Cushman, 19401*787|, p, 330; type species: Disco- 
cychna cookei Vaughan. 1936 (*3269), p. 256; OD. 

Athecocyclina Britanimann. 19461*364), p. 579.611 Inom. 
Iransl.l.

Proporocyclina BrOnnimann. 1946 (*364), p. 579, 611 
Inom. transl.l.
Test circular to subquadrate in outline, 

globular proloculus and much larger embrac
ing deuteroconch followed by a single ring of 
large nepionic chambers, smaller equatorial 
chambers later form a single layer of numer
ous slightly irregular annuli, very thin and 
irregular radial walls of equatorial chambers 
may be complete, incomplete distally, or 
absent, those of successive annuli aligned, 
annular stolons at the distal side of the cham
bers connect those of a single annulus, sto
lons also present between successive annuli, 
chamber roofs and floors with pores, fine 
canals present in annular and radial walls, 
numerous somewhat irregular layers of lat
eral chambers on both sides of the equatorial 
layer, pillars present. L. Eocene to U. Eocene; 
North America: South America.

STENOCYCLINA Caudri. 1972
Plate 824. figs. 4 and 5

Type species: Orthophragmina ad vena Cush
man. 1921 |*7I8), p. 139: OD.
Stenocyclina Caudri. 1972 (*5111. p. 217.

Test circular in outline, up to about 7.5 
mm in diameter, microspheric test flattened.



early stage in a simple coil, megalospheric 
test more inflated and with central depression, 
megalospheric bilocular embryo with deutero- 
conch completely enclosing the protoconch 
but in contact at one side or may be some
what reniform and only partly surround the 
protoconch, neanic equatorial chambers small 
and square in outline, forming numerous very 
narrow annuli, radial walls aligned in succes

sive annuli, thin equatorial layer well differ
entiated from the many layers of very low 
lateral chambers on both sides, annular sto
lons at both proximal and distal ends of 
chambers, radial stolons in continuous align
ment across the annuli; pillars in the lateral 
layers appear as granules at the surface or the 
surface may be smooth. M. Eocene: USA: 
Louisiana. California.



Family G roup  Taxa B ased on  G enera  of 
U ncerta in  S tatus

Astrorhizinellidae Saidova. 19811*2696), p. 12. 
Astrorhizincllidea Saidova. 1981 1*2696), p. 12 I super

family t.
Astrorhizinellinae Saidova. 1981 (*2696), p. 12. 
Dariopsidae Malakhova, 1975 (*1996), p. 75. 
Hydromylinidae de Witt Puyl. 1941 (*3385), p. 54. 
Lingulinopsinae Loeblich and Tkppan, 1984 (*1918), p. 34. 

Syn.: Lingulinopsinac Loeblich and Tappun. 1982 
1*1917), p. 31 (name not available. ICZN Art. 
13 lai(i). no description!.

Lneblichellinae Pessagno, 1967 (*2387), p. 287.

Neoangulodiscinae Kristan-Tollmann. 19841*1746). p. 282. 
Neodiscinae J. X. Lin. 1984 (*1855), p. 139.329. 
Phialinciinae R. W. Jones. 1984 (*16151, p. 9) ,92.94.125 

Inom. imperf.; based on Phialinea  R. W. Jones. 1984). 
Plectotrochamminidae Loeblich and Tappan. 1982 (*1917), 

p. 28. nom. transl. ex subfamily Pleciotrochamraininae. 
Syn.: Plectotrochamniininae Saidova. 1981 (*2696), 

p. 23.
SilicotextulinidaeSigal.in Piveteau, I952(*24l3),p. 163. 
Vulvulinoidinae Saidova. 1981 (*26%), p. 20.



Foram iniferal G enera  of U ncerta in  Status

ABOUDARAGINA Nakkady, 1955
Plate 837. figs. 1-3

Type species: Aboudamgina eponidelliformis 
Nakkady, 1955; OD.
Ahnudaragina Nakkady. 1955 (*2227), p. 261.

Described from the M Jurassic (Bathonian) 
of Egypt as trochospiral and ventrally umbili- 
cate with an interiomarginal equatorial aper
ture. it has not been recorded since the original 
description. The figures show two concentric 
rings of chambers rather than a trochospire. 
and the nature of the wall is unknown. Unrec
ognizable without additional information.

ABRIOLINA Luperto, 1964 
Plate 837. figs. 7-9

Type species: Abriolina meditermnea Luperto, 
1964; OD.
Abriolina Luperto, 19641*1944), p. 86.

Based on thin sections in Permian lime
stone from Italy, apparently microgranular 
calcareous with a double-layered wall but exact 
nature of coiling, aperture, and so forth 
unknown. Said to be trochospiral, but the 
figures suggest that it might belong to the 
Biseriamminidae.

ADHAERENTINA Paalzow. 1935
Plate 837. fig, 4

Tvpe species: Adhaerentina permiam  Paalzow, 
1935.
Adhaerentina Paalzow. 19351*2324), p. 28.

An attached agglutinated tube of Permian 
age but not sufficiently complete for determi
nation of its relationship among the foramini- 
fers or whether it is in fact referrable to this 
group.

ADHERENTINA Spandel, 1909
Plate 837. figs. 5 and b

Tvpe species: Adherentina rhenana Spandel. 
1909.
Adherentina Spandel. 1909 (*3048), p. 212.

AEOLIDES de Montfort, 1808 
Type species: Aeolides squammaius de Mont
fort. 1808.
Aeolides de Montfort. 1808 (*2176), p. 143.

ALAN YANA Gil vent;, 1967
Plate 837. fig. |7

Type species: Alanvana reicheli Giiveng, 1967; 
OD.
Alanvana Giiveni;. 1967 (*1349), p. 41.

Described from sectioned specimens from 
the U. Permian of Tbrkey as a rectilinear, 
uniserial member of the “Nodosariidea," bifur
cating in the later stage, and with a micro- 
granular radial and perforate wall that com
monly is recrystallized. However, the illus
trated section of the holotype shows a uniserial 
early stage followed by an apparently flaring 
stage, but the central part is extremely irregu
lar and shows no evidence in the median area 
of an external wall of the two branches.

ALLOTHECA Ehrenberg, 1843 
Type species: Allotheca megathym Ehrenberg, 
1843; OD(M).
Allolheca Ehrenberg. 1843 (*1059), p. 407.

Very tiny and enrolled, illustrated in 
transparency, and probably a juvenile of 
unknown affinity. Although Sherborn (1893. 
*2899, p. 3) regarded it as a young Planorbulina 
farcta and Cushman (1927, *745, p. 489) stated 
it to be Discorbis. the absence of information



as to aperture, wall characters, and other 
features leave it unrecognizable.

ALVEOCLAVULINA S. N. Singh 
and Kalia, 1977 

Plate 837. figs. 19 and 20
Type species: Alveoclavulina madhuchakra 
S'. N. Singh and Kalia, 1977; OD.
Alveoclavulina S. N. Singh and Kalia. 1977 (*29841, p. 354. 
Alveoclavulina S. N. Singh, 1971|*2977), p. 1173 (name 

not available. ICZN Art. 13 laltil. no description). 
Described as triserial to uniserial with inter

nal secondary partitions in the chambers and 
therefore placed in the Favonitininae. However, 
the original side views of the type species 
show three chambers at the base on a single 
side, suggesting a trochospiral arrangement; 
furthermore, neither the supposed internal 
partitions nor the connection of these parti
tions with surface reticulation are discemable 
in the published thin section illustrations.

AMMOFROND1CULARIA Schubert. 1902
Plate 837. fig. 18

Type species: Ammofrondicularia angusta 
Schubert, 1902; OD(M).
Ammofrondicularia Schubert. 1902 1*28111, p. 24.

Known only from a thin section of a frag
ment of an agglutinated uniserial foraminifer 
from the L. Oligocene, it has been regarded 
as a synonym of Reophax but could equally 
well represent any of a dozen other genera or 
families, as neither the early stage nor apertural 
region are preserved and whether it is rounded 
or compressed is unknown.

AMMONEMA Eimer and Fickert, 1899
Plate 837. fig. 16

Type species: Serpula filum  Schmid, 1867 
1*2782), p. 583; OD(M).
Ammonema Eimer and Fickert, 1899 (*1088), p. 685.

Although previously regarded as a syno
nym of Lituotuba, the type species of the two 
genera differ, and Lituotuba is an aggluti
nated taxon, with chambered and irregularly 
coiled initial part and uncoiled later stage. 
The type species of Ammonema appears more 
probably porcelaneous with a smooth and

polished surface, but the repository of the 
original types is not known, hence the iden
tity of Ammonema is questionable.

ANNULINA Terquem. 1862
Plate 837. figs. 10-15

Type species: Annulina metensis Terquem, 
1862.
Annulina Terquem. 1862 1*3137), p. 432.

ANSA Temirbekova, 1978 
Plate 837. figs. 21 and 22

Type species: Ansa plana Temirbekova, in 
Mugomedov and Temirbekova, 1978; OD. 
Ansa Temirbekova, in Magomedov and Temirbekova. 

19781*1981), p. 102.
Described as an elongate test of two laterally 

joined narrow elongate tubular chambers, both 
of which open along one side, and with smooth 
calcareous wall. The illustrations suggest a 
fragment of a laterally compressed tubular 
form, split longitudinally, and is not recog
nizable as a distinct genus. Middle Jurassic 
(Bajocian); USSR: Dagestan.

APIOPTER1NA Zborzewski, 1834 
Type species: Apiopterina orbignyi Zborzew
ski. 1834; OD(M).
Apiopterina Zborzewski. 1834 (*3441), p. 311.

ARCHAEOGLOBITRUNCANA Salaj 
and Maamouri, 1984 

Plate 838. figs. 1-6
Type species: Rugotruncana kefiana Salaj and 
Maamouri. 1982 1*2713), p. 468: OD.
Archaeoglobitruncana Salaj and Maamouri. 19841*2714). 

p. 554.
Described as a planktonic genus with 

trochospiral coil, tubulospinate chambers with 
two rows of spines on the periphery and an 
interiomarginal and extraumbilical aperture. 
The figures do not show characters of the 
aperture, umbilicus, or surface, and the type 
species might be similar to the Hedbergellidae. 
without umbilical porticus or tegilla, or the 
Globotnmcanidae or Rugoglobigerinidae with 
tegilla (such as Plummerita). As the genus 
cannot be placed or identified without addi



tional information, it is considered unrecog
nizable as yet.

ARETHUSA de Montfort. 1808 
Type species: Arethusa corymbose de Mont- 
forl, 1808; OD.
Arethusa de Monlforl. 1808 (*2176), p. 30.3.

ARISTEROPORA Ehrenberg. 1858 
Aristempora Ehrenberg. 1858 (*10721. p. 11.

Included five species, none illustrated, no 
type designated.

ARISTEROSPIRA Ehrenberg. 1858 
Type species: Aristerospira isoderma Ehren
berg, 1858: SD Cushman. 1927 (*745), p. 489.
Arislervspiru Ehrenberg. 1858 (*1072), p. 11.

Although Cushman (1927, *745) regarded 
this genus as a synonym of Discorbis. the type 
specimen probably represents a juvenile 
planktonic species. It was recorded from a 
depth of 9,720 ft (nearly 3,000 m), whereas 
Discorbis commonly occurs in relatively shal
low water. As no information is available con
cerning the aperture, internal structure, or 
wall characters, it is unrecognizable.

ARPSAMMOSIPHOUM Rhumbler, 1913 
Type species: Nodosinella wedmoriensis Chap
man. 1895 (*527), p. 320; OD.
Arpsammosiphoum Rhumbler. 191.1 (*26211, p. 339, 440

Used in a new taxonomic system, both 
with and to replace the name Psammosiphon 
Vine, 1882 (described as a fossil worm; not a 
foraminiferan). but Arpsammosiphoum was 
stated by Rhumbler to have Chapman's species 
as type. Nodosinella wedmoriensis consists of 
large agglutinated tubes, described as having a 
thick and lubyrinthic wall although the figures 
do not indicate a truly labyrinthic wall and 
the method of growth shown in the figures 
does not appear to be that of a foraminifer.

ARTHROCENA Modeer, 1791 
Arthrocena Modeer, 1791 (*2155), p. 91.

No species included.

ASPIDODEX1A Ehrenberg, 1872 
Type species: Aspidodexia lineolata Ehrenberg, 
1872; OD(M).
Aspidodexia Ehrenberg. 1872 (*1076), p. 27ft.

Probably a planktonic species but unrec
ognizable.

ASPIDOSPIRA Ehrenberg, 1844
Aspidospira Ehrenberg. 1844 (*10621, p. 75.

Included many species from deep water, 
not illustrated, type not designated

ASTRORHIZINELLA Saidova. 1970
Plate 838, figs. 7-14

Type species: Astrorhizinella planaia Saidova, 
1970; OD.
Astrorhizinella Saidova. 1970 (*2693), p. 146.

Based on laige flat irregular arenaceous 
fragments (6 mm to 6.5 mm across); could be 
a foraminifer or xenophyophorid or may be 
inorganic; not recognizable.

AULOSTOMELLA Alth, 1850 
Type species: Aulostomella pediculus Alth. 
1850; SD Loeblich and Tappan, 1964 (*1910), 
p. C531.
Aulostomella Alth. 1850 (*28l, p. 26.3.

The genus was erected for a glob'uline form 
with a fistulose growth at the apertural end. 
No chamber arrangement is indicated, hence 
the genus is unrecognizable. Fistulose growths 
are common in most genera of the Polymorph- 
inidae and probably represent a reproductive 
phase. The genus has not been recognized 
since it was proposed.

AURICULINA O. G. Costa. 1856 
Type species: Auriculina crenata O. G. Costa, 
1856; OD.
AurtculinaO. G. Costa. 1856(*6861, p. 169(nonAuriculina 

Grateloup. 1838. nec Gray, 18471.

BIRBAL1NA M. R. Sahni and Sastri, 1957 
Type species: Birbalina pulchra Sahni and 
Sastri. 1957; OD.
Birbalina M. R. Sahni and Sastri. 1957 (*26881, p. 28.

The type species and genus are based on 
two random subaxial sections of an indeter



minable orhitolinid that do not pass through 
the apex and early stage.

BOLBODIUM Ehrenberg, 1872 
Tvpespecies: Bolbodium sphaenda Ehrenberg. 
1872: OD(M).
Bolbodium Ehrenberg, 18721*1076). p. 276.

BUCCININA O. G. Costa. 1861 
Tvpe species: Buccinina subrecta O. G. Costa. 
1861; SDLoeblich andTappan, 1964 (*1910), 
p. C520.
Buccinina (). Cj. Costa. 1861 |*687|, p. 52.

Unrecognizable on the basis of the type 
species.

BULIMINOPSIS Rzehak. 1895 
Tvpe species: Buliminopsis conulus Rzehak. 
1895: OD.
Buliminopsis Rzehak. 1 |*2682), p. 217 (non Bulim

inopsis Heu<le. 1800).

CALATHARIA Zalessky. 1926 
Type species: Calatharia perforata Zalessky, 
1926; OD(M).
Calatharia Zalessky. J926(*3423|, p. 87.

CAMEROCONUS Meunier, 1888 
Tvpe species: Cameroconus marmoris Meu
nier. 1888: OD(M).
Cameroconus Meunier. 1888 (*2096), p. 224.

CANOPUS de Montfort. 1808 
Tvpe species: Canopus fabeolalus de Montfort, 
1808; OD.
Canopus de Montfort, 1808(*2176), p. 291 (non Canopus 

Fubrieius. 1802. nee Rufinesque, 1840. nec Walker. 
1855, nec Felder. 1861, nec Wollaston, 1864).

CANTHARUS de Montfort, 1808 
Type species: Cant hams calceolatus de Mont
fort, 1808; OD.
Cantharus Ae Montfort. 18081*2176), p. 295 (non Cantharus 

Bolten. 1798. nec Cuvier. 1817. nec Scudder, 1882).

CANTHROPES de Montfort, 1808 
Type species: Canthrope gaiet de Montfort, 
1808 (invalid; vernacular); OD(M).

C am hropes dc Montfort, 1808 (*2176), p, 47. 
C anthropux  Pallas in Oken. 18151*2294), p. 225 (publica

tion ruled unavailable. lCZNl.

CARPATHIELLA Myatlyuk, 1966
Plate 829, figs. 1-5

Type species: Rheophax [sicl ovulum Grzy- 
bowski, 18% (*1326), p. 276 (recte Reophax): 
OD.
Carpathiella  Myatlyuk. 1966 (*2218), p. 261.

The type species, from the Oligocene of 
Poland, consists of small isolated flasklike 
chambers of a mullilocular foraminifer. Spec
imens illustrated as Carpathiella ovulum by 
Myatlyuk (1966. *2218, pis. 1-3) from the Cre
taceous (Senonian). Danian, and U. Paleocene 
of the Carpathians, are at least twice as large, 
more circular in outline, and some appear to 
show sutures on the surface. They do not 
appear conspecific or congeneric with the 
Oligocene species. Bulatova, in Subbotina el 
al. (1981. *3083, p. 20) regarded Carpathiella 
as a synonym of the Recent Pelosinella Parr. 
1950, but the latter has a coarsely aggluti
nated and probably flexible wall, with very 
elongate necklike extensions. Although flat
tened flasklike tests are common in the flysch 
deposits, whether they are isolated Saccam- 
mma-Iike chambers, segments of a rectilinear 
species, or contain internal septa and are 
related to other groups is uncertain, hence 
the genus is considered unrecognizable.

CAUDAMMINA Montanaro-Gallitelli, 1955
Plate 829, figs. 6-9

Type species: Saccammina'I caudata Monta- 
naro Gallitelli. 1955 (first illustrated Montanaro- 
Gallitelli, 1958, *2175, pi. I, figs. 3, 4.); OD.
C audam m ina  Montanaro-Gallitelli. 19551*2171 ),p. 178.

A flattened flasklike to subspherical finely 
arenacous chamber provided with a tubular 
neck and a similar tubular basal projection, 
Caudammina was regarded as a synonym of 
Pelosina by Loeblich and Tappan (1964, *1910, 
p. C200). However, the latter has a much 
more irregular test, provided with a promi
nent organic lining that protrudes from the



basal opening to form a holdfast. The Creta
ceous flysch species commonly is compressed 
and whether or not it is congeneric appears 
uncertain.

CEPINULA Schafhautl, 1851 
Cepinulu Schafhautl. 1851 (*2742), p. 49.

CERATAR1A Zalessky, 1926 
Type species: Cerataria pulchella Zalessky, 
1926; OD(M).
Cerataria Zalessky. 1926 (*3423), p. 92.

CERATESTINA H. J. Carter. 1880 
Type species: Ceratestina globularis H. J. 
Carter, 1880; SD Galloway. 1933 (*1205), p. 
294.
Ceratestina H. ). Carter. 1880 (*506), p. 448.

A series of variously arranged globular 
chambers with stoloniferous connections, 
consisting of brown organic material. Described 
from the Indian Ocean and previously referred 
to the Allogromiidae, it probably represents 
the inner organic lining of a foraminifer. the 
stolonlike intercameral connections being the 
linings of the foramina through the former 
calcareous chamber walls. The type specimens, 
stated to be in the Liverpool Free Museum, 
were destroyed during World War II.

CHELIBS de Montfort, 1808 
Type species: Chelibs gradatus de Montfort. 
1808; OD.
Chelibs de Montfort. 18081*21761, p. 307.

CIDARIA Grzybowski. 1896 
Type species: Lagena (Cidaria) cidarina Grzy
bowski. 1896; SD Loeblich and Tappan. 1964 
(*1910), p. C512.
Cidaria Grzybowski. 1896 1*1326), p. 267, 292: (non

Cidaria Treitschke. 1825).
Described as a subgenus of Lagena but 

appears to be the proloculus of a multicham- 
bered form, with only the broken lower rim of 
the next chamber remaining. Could repre
sent any of various nodosarid genera and is 
generically and specifically unrecognizable, 
as well as a homonym.

C1DAROLLUS de Montfort. 1808 
Tvpe species: Cidamllus plicatus de Montfort. 
1808: OD(M).
Cidamllus de Montfon. 1808 (*2176), p. 111.

CIMELIDIUM Ehrenbeig. 1858 
Tvpe species: Guttulina'I homeri Ehrenberg, 
1858; OD(M).
Cimotidium Ehrenberg. 1858 (*1072), p. 22.

COLPOPLEURA Ehrenberg, 1844 
Tvpe species: Rotalia ocellata Ehrenberg, 1839 
(*1054), p. 134; OD(M).
Cotpopleuru Ehrenberg. 1844 (*1062), p. 74.

CONICOCORNUSPIRA Marie, 1961 
Type species: Conicocornuspira conica Marie, 
in Deleau and Marie. 1961: OD.
Conicocornuspira Marie, in Deleau and Marie, 1961 

(*927), p. 74.
Based on oblique sections of specimens in 

rock, in the Carboniferous (Westphalian) from 
northern Algeria, the genus was regarded as 
similar to Comuspini but trochospiral. How
ever. the wall was said to be microgranular or 
porcelaneous, and it may be a synonym of 
Turrispimides; pending additional information, 
it is regarded as unrecognizable.

CORTALUS de Montfort, 1808 
Tvpe species: Corlaluspagodus de Montfort. 
1808; OD(M).
Cortalus de Montfort. 1808 (*2176). p. 115

COSKINOLINELLA Delmas 
and Deloffre. 1961

Type species: Coskinolinella daguini Delmas 
and Deloffre, 1961; OD.
Coskinolinella Delmas and Deloffre. 1961 (*928|,p. 167.

Originally described from unoriented sec
tions as a low conical form belonging ques
tionably to the Orbitolinidae, the absence of 
any internal chamber subdivisions prevents 
such assignment. Insufficient information is 
available for recognition or systematic place
ment of this genus.

CRATER10LA Strand. 1943 
Tvpe species: Cmterella albescens Dons. 1942, 
OD.



Cruterinla Strand. 1943 1*3073), p. 211 Inom. subsl. pro 
Cralewlla Don.',. 1942.

Cratcrella Dons, 1942 1*969), p. 136 I non Cratcrella 
Schramracn. 1901. ncc Kofoid and Campbell. |929l: 
type species: obi.
Nvholm 11%1. *2284) observed reproduc

tive cysts produced by Cibicides that appear 
identical to the attached conical to hemi
spherical agglutinated forms referred to Cm- 
teriola. As similar temporary cysts probably 
are found in other genera as well, the present 
nominal genus is regarded as unrecognizable.

CRUSTULA Allix. 1913
Tvpespecies: Crustula complanaia Allix. 1913; 
OD.
Crustula Allix. in Lecointrcand Allix. 19131*1811). p. 46.

CRYPT0M0RPH1NA Sellier de Civrieux 
and Dessauvagie, 1965 

Plate 839. figs. 10-16
Type species: Cryptomotphina limonitica Sel
lier de Civrieux and Dessauvagie, 1965; OD. 
Cnptomorphim  Sellier de Civneux and Dessauvagie. 

14651*2867), p. 51.
Described as having strongly overlapping 

chambers that obscure the 
sutures and early stage, an indistinct aperture, 
and the interior with a limonitic coating. May 
be a synonym of Involutaria but is too poorly 
preserved for recognition.

CUCURB1TINA O. G. Costa. 1856 
Tvpe species: Cucurbitim cmciata Costa, 1856; 
OD(Ml.
Cucurbitim O. G. Costa. 18561*686), p. 363 (non Cucur- 

bilina Alexander. IH33l.

CYCLOPAVONINA A. Silvestri. 1937 
Type species: Cyclopavonina cyclica A. Sil
vestri. 1937: OD(M).
Cyclopavonina A. Silvestri. 1937 (*2966), p. 93.

CYLINDRIA de Gregorio. 1930 
Type species: Cvlindria minuta de Gregorio, 
1930 (OD).
Cvlindria de Gregorio, 19301*1293), p. 48 (mm Cvlindria 

Zetterstedt. 1849. etT. pro Cylidria Desvoidy. 1830).

DARIOPSIS Malakhova. 1975 
Plate 839. figs. 17-21

Type species: Dariopsis cun’iseptum Malak
hova. 1975; OD.
Dariopsis Malakhova. 197S |*1996(. p. 74.

Described from the Mississippean (Tour- 
naisian to Visean) of the USSR as coiled to 
uncoiled and rectilinear, with septa extending 
only partially across the central part of the 
chamber, curving sharply backward to attach 
to the preceding septum, and leaving undivided 
the axial part of the test. Placed under the 
Tetralaxidae but staled to represent a new 
family Dariopsidae. The described features 
are not clearly shown in the illustrations that 
may include more than one taxon, including 
one with a very large planispiral coil, and 
others that appear triangular in longitudinal 
section. Needs additional documentation.

DEXIOPORA Ehrenberg. 1861 
Type species: Dexinpordl megapora Ehren
berg, 1861: OD(M).
Doxiaporu Ehrenberg, 1861 (*1074), p, 304.

D1CARINELLA Porthaull. 1970
Plate 840. figs. 1-3

Type species: Globotruncana indica Jacob 
and Sastry, 1950 (*1596), p. 267; OD.
Pmegloholruncana (Dicarinclla) Porthaull. in Donze et 

al.. 19701*970), p. 70.
Dicarinclla Longoria and Gamper. 197.5 (*1934), p. 86 

Inom. transl.l.
The type species was described as a double- 

keeled globotruncanid, associated with a 
Cenomanian fauna, including Globotruncana 
appenninica Renz, (= Rotalipora). Numerous 
other species have been attributed to the genus, 
but as noted by Wonders (1980, *3388, p. 
118), the holotype is not available for exami
nation. no topotype material can be obtained, 
and the stratigraphic occurrence appears ques
tionable for a bicarinate species. According 
to Robaszynski and Caron (1979, *2631, p. 
85), G. indica “shows a morphological simi
larity with | the Turonian Pmegloholruncana \ 
h a g n i and “because it is impossible at pres
ent to clear the taxonomical status of G. 
indica, D. hagni is retained as |a | more ade



quate taxon to identify the European forms.” 
However, the original type species cannot be 
changed (ICZNl, and the genus is unrecogniz
able on the basis of the type species.

DIOXEIA de Folin, 1887 
Plate 840. fig. 7

Type species: Dioxeia richardide Folin. 1887: 
OD(M).
D ioxeia  de Folin. 1887 |*II44), p. 115.
D yoxeia  de Folin, 1881 (*1142), p. 1411 name not available. 

ICZN An. 12 (aI. no description).
Has been considered a synonym of Techni- 

tella Norman, 1878 on the basis of the origi
nal figure of a fusiform spicule-covered body. 
The description stated only that the test was 
constructed of sponge spicules and neither 
the locality from which the material came 
nor the magnification of the figure was given. 
It remains insufficiendy known for recognition.

DIPLOSTOMA Ebensbeiger, 1%2 
Type species: Diplostoma siamesia Ebensber- 
ger, 1962; OD.
D ip lostom a  Ebensbeiger. 1962 (*1045), p. 54 (non D ip

lostom a  Rafincsque. 1817, nec de Fromentel. I860).

DISCORBULA Lamarck. 1816
Type species: Discorbuia ariminensis Lamarck, 
1816 = Rolalites discorbuia Lamarck, 1804 
1*1776), p. 185; OD(M).
D iscorbuia  Lamarck, 18161*17811, p. 14.

The name of the type species would sug
gest that it was obtained from Rimini, and 
Sherbom (1893, *2899, p. 102) regarded it as 
conspecific with the Recent Rotalia beccarii. 
the type species of Ammonia. However, the 
same highly diagrammatic figures were given 
for both D. ariminensis and Rotalites discor
buia, which was said to be from Grignon in 
the Paris Basin (hence Lutetian. M. Eocene 
in age). The latter is the type locality for the 
type species of both Rotalia and Discorbis. 
and Lamarck's figures could represent either 
of these, hence Discorbuia is regarded as 
unrecognizable.

DISONELLA Conil and Lys, 1964
Plate 840. figs. 4-6

Type species: Disonella luce ns Conil and Lys, 
1964; OD.
D isonella  Conil and Lys. 1964 |*66lI, p. 69.

Based on unoriented sections from the L. 
Carboniferous (Dinantian) of France. Later 
references to the genus appear to represent 
algal remains. Unrecognizable on the basis of 
the type species.

DORBIGNYAEA Deshayes, 1830
D orhignyaea  Deshayes. 18301*949), p. 231.

No species included.

DUIARDINIA Gray. 1858 
Type species: Dujardinia mediterranea Gray. 
1858; OD(M).
D ujardinia  Gray. 1858 1*1289), p. 270 (non Dujardinia  

Quatrefagcs. 1844. nec Gedoelst. 19161.

EARLMYERSIA Rhumbler, 1938
Plate 840. figs. 8-10

Type species: Earlmyersia punctulata (d’Or- 
bigny) forma liliputana Rhumbler. 1938; OD. 
Earlm yersia Rhumbler. 19381*2624), p. 209.

Known only from the original illustrations 
that are line drawings in transmitted light of a 
specimen from Helgoland; nothing is known 
of the aperture, wall character, or internal 
structure, if any, only that it forms temporary 
agglutinated growth cysts, as do many other 
foraminifera. Apparently E. liliputana has not 
been recognized since the original description.

ELLiPTINA Harting, 1852
E lliptina  Harting. 18521*1427), p. 116.

Type not designated; may not be a foraminifcr.

ENANTIOAMPHICORYNA Marie. 1956
Plate 840. figs. 17-19

Type species: Enantioamphicoryna obesa 
Marie, 1956; OD.
E nantioam phicoryna  Mane. 1956 |*2037|, p. B243.

Unrecognizable on the basis of the origi
nal description and illustrations of the type 
species.

ENCORYCIUM Ehrenberg, 1858 
Type species: Encorycium nodosaria Ehren
berg, 1858; SD Loeblich and Tappan. 1964 
(*1910), p. C537.
E ncorycium  Ehrenberg. 18581*10721, p. 12.

Possibly Nodosaria. Dentalina, or Glandu- 
lina but type specimen of type species mounted 
in balsam and figured only in transparency.



hence cannot be recognized specifically or 
genetically.

ENTOLAGENA A. Silveslri, 1900 
Type species: Vermiculum globosum Montagu. 
1803 (*21681, p. 523; OD(M).
Enlolagena A. Silvestri, I9001*29231, p. 4.

The original figure is shown with a broken 
apertural region, hence the presence or ab
sence of an entosolenian tube cannot be 
determined. Based on the type species. 
Enlolagena may thus represent any of various 
genera of the Lagenidae or Ellipsolagenidae 
and is unrecognizable.

EOCERATOBULIMINA Fuchs, 1973
Plate 840. figs. 11-13

Type species: Eoceratohulimina iucunda 
Fuchs. 1973; OD.
Eocemtobulimtna Fuchs. 1473 (*11931. p. 467.

Trochospiral form from the M. Jurassic (U. 
Callovian) of Poland, reported to be transitional 
between Oberhauserelta and Cemtobulimina. 
The nature of the wall, internal structures, 
and character of the aperture are unknown.

EOFLABELLINA Payard. 1947 
Type species: Peneroplis dorbignviF A. Roe- 
mer. 1839 (*2642), p. 47 (as d ’orbignyi): OD. 
Eoflabellina Payard, 1947 (*23741. p. 101.

Although other species included herein by 
Payard may be Falsopalmula, the type spe
cies probably is a Lenticulina or a related 
genus and is not generically recognizable.

EOHETEROHELIX Fuchs. 1973
Plate 840, figs. 14-16

Type species: Eoheterohelixpriina Fuchs. 1973: 
OD.
Eoheterohelix Fuchs. 1973 (*1193), p. 463.

Based on glauconitic casts from the U. 
Jurassic (L. Oxfordian) of Poland of a species 
with early trochospiral and later irregular coil. 
Probably congeneric with Tectoglobigerina 
but both are unrecognizable pending a study 
of better-preserved specimens that allow 
description of wall characters.

EOTOURNAYELLINA Lipina, 1965
Plate 841. figs. 3-8

Type species: Tournayellina!(Eotoumayellina) 
primitive Lipina. 1965; OD.

rournareUina lEotournavellinal Lipina. 196.3 (*1866), 
p. 75.
The type species is known from thin sec

tions of an irregular form with occasional 
constrictions but is neither definitely enrolled 
nor septate. May be a primitive toumayellid, 
but preservation is too poor for recognition; 
possibly a member of the Usloniidae or simi
lar primitive nonseptate foraminifer, but the 
nature of the wall is insufficiently described 
for recognition. L. Carboniferous; USSR.

EPISTOMIN1TES Zalessky, 1926 
Tvpe species: Epistominites formosulus Zales
sky. 1926: OD(M).
Epistominites Zalessky. 19261*34231, p, 92.

FOLIOTORTUS Piller 
and Senowbari-Daryan, 1980

Plate 841. figs. 14-17
Type species: Foliotortus spinosus Piller and 
Senowbari-Daryan. 1980: OD(M).
Foliotortus Piller and Senowbari-Darvan. 1980 1*2410),

p. 220.
Described from numerous random sections 

of the U. Triassic (Norian) reef deposits of 
Sicily. Foliotortus appears to consist of a spi
ralling sheet surrounding a conical central 
area, the sheet having spinose projections 
from the outer edge. The presence of a cham
ber lumen is uncertain, although the slate of 
preservation may obscure this. Pending addi
tional description of the inner structure. 
Foliotortus is not recognizable.

FUJiMOTOELLA Morikawa, 1952 
Type species: Fujimotoella umplicata Mori
kawa. 1952: OD.
Fujimotoella Morikawa. 1952 (*2183), p. 36.

The types are badly crushed and poorly 
preserved, hence unrecognizable.

GAUDRIYADHELLA Plotnikova, 1976
Plate 841. figs. I and 2

Type species: MarssoneUa ouachensis Sigal. 
1952 1*2917), p. 19: OD.
Gaudriyadhella Plotnikova, 19761*2416), p. 116.

The type species, from the Barremian of 
northern Algeria, was described only as having 
an elongate twisted test with strongly ele
vated sutures and rounded section. No infor



mation is given as to the early chamber 
arrangement or internal structure. Plotnikova 
illustrated under the same name a Hauterivian 
species from the Crimea, with depressed rather 
than elevated sutures and triangular in section, 
hence probably not conspecific.

GAVELINONION Hofker, 1957 
Type species: Nautilus umbilicafulus Walker 
and Jacob, in Kanmacher, 1798 (*1639), p. 641; 
OD.
Gavelinonion Hofker. 1957 (*1512), p. 368. 
Gavelinonion Hofker. 1951 (*1499), p. 17 Inamc not 

available. ICZN An. 13 lal(i). no description!. 
Gavelinonion Thalmann. 1953 (*3173), p. 876: type spe

cies: Roialia luherculifent Reuss. 18621*2585), p. 313; 
OD (name not available, ICZN Art. 13 (allil: no 
description!.

Gavelinonion Hofker. 1956 (*151 Ikp. 1161 non Thalmann. 
1953: name not available, ICZN Art. 13 (b): type not 
designated l.
The type species was described from the 

shore sands at Sandwich, Kent, based on 
unrecognizable figures given in Walker and 
Boys (1784, *3336) of a large trochospirally 
coiled shell. As noted by Cushman 11930. 
*755, p. 2), species of both Nonion and 
Elphidium have been given this specific name, 
although the original figures are trochospiral. 
Cushman also noted that Montagu (1803. 
*2168), who had available both the original 
specimens and figures stated that “we per* 
ceive so considerable a difference between 
the original drawings. . .  and the engravings 
taken from them that we would scarce have 
known them to be the same, had they not 
been marked with the same numbers.” Appar
ently the species has not since been recog
nized in the type area, and Hofker's West 
Indies specimens are very small in comparison, 
planispiral, and probably belong to Melonis.

GEMMULINA d’Orbigny, 1839 
Type species: Bigenerina (les Gemmulines) 
digital a d’Orbigny. 1826; OD(M).
Gemmulina d'Orbigny. 1839 (*2304), p. 141.
Bigenerina (les Gemmulines) d'Orbigny. 1826 (*2303), 

p. 262 (name not available, An. II (b)(il: II (g). ver
nacular).
Although commonly regarded as a synonym

of Bigenerina. the illustrations of d’Orbigny s 
Modele for the type species of Gemmulina 
has a later stage like Dentalina and may rep
resent a hyaline calcareous form such as 
Paradenialina rather than an agglutinated one. 
Only a restudy of the original types could 
allow recognition of this genus.

GLANDIOLUS de Montfort. 1808 
Type species: Glandiohts gmdatus de Montfort, 
1808; OD.
Glandiolus de Montfort. 1808 (*2176), p. 315.

GLOMERINA Franke, 1928 
Type species: Lituola glohigerinoides Pemer. 
1892 (*2383), p. 52; OD.
Glomerina Franke. 1928 (*1173), p. 164.

Previously included as a synonym of Tro- 
chammina (Loeblich andTappan. 1964. *1910) 
but better regarded as unrecognizable. The 
type species from the U. Cretaceous (Cenom
anian) of Bohemia consists of irregularly 
arranged globular chambers, but no informa
tion is available as to chamber arrangement 
or apertural character.

GOURISINA Reichel, 1946
Plate 841, figs. 12 and 13

Type species: Gourisina broennimanni Reichel, 
1946; OD.
Gourisina Reichel. 1946 (*2545), p. 539.

Described from a single thin section of 
Permian limestone in Greece as having two 
series of chambers coiled about the proloc
ulus; may be a synonym of Biseriammina but 
cannot be recognized without additional 
information.

GRAMMOBOTRYS Ehrenbeig, 1844 
Type species: Polymorphina‘1 aculeata Ehren- 
berg, 1844; OD(M).
Grammobotrys Ehrenbeig. 1844 (*1062), p. 95.

GUEMBELIA Prever, 1902 
Type species: Nautilus lenticularis Fichtel and 
Moll, 1798 (*1124), p. 55; SD Galloway. 1933 
1*1205), p. 416.



Lenticulina tGumbeliaJ Prever. 1902 I *24691, p. 11. 
Nummulites tGiimbeHa) Prever. in Chelussi, 19031*551 ), 

p. 74 (nom. Iransl.l.
Unrecognizable, based on the type species, 

although possibly a Nummulites: no type mate
rial preserved in the Fichtel and Moll collec
tions, according to Rdgl and Hansen. 1984 
1*2639), p. 43.

GYRAMMINA Eimer and Fickert. 1899 
Type species: Tmchammina annularis Brady, 
1876 (*334), p. 76: OD(M).
Gyrammina Eimer and Fickert. 1899 (*1088), p. 669.

HAPLOSTICHE Reuss, 1861
Plate 838, figs. 15 and lb

Type species: Dentalina foedissima Reuss, 
1860 (*2581), p. 189: OD.
Haplostiche Reuss. 1861 (*2583), p. 15. 
Arhaplostichoum Rhumbler, 1913 (*2621), p. 446 (err. 

emend.).
Although commonly regarded as an agglu

tinated U. Cretaceous taxon with labyrinthic 
or alveolar interior, the type species is unrec
ognizable. The original figure is of a tapering 
and slightly arcuate specimen, with lobulate 
chambers and simple aperture. The nature of 
the wall interior Ls unknown. Described from 
the "Diluvialsande von Hamm,” but M. Kaever 
of the University of Munster (personal com
munication, 9 November. 1984) states that 
Reuss probably obtained his material from v. 
d. Marck, who published an article (1858, 
*2022) on the fossil material from the “Diluvial- 
Kieses von Hamm." Marck's collections in 
Munster include a mixture of fossils ranging 
in age from Devonian to Jurassic, Late Cre
taceous, and even Tertiary, but no specimens 
comparable to D. foedissima are present. The 
exact locality from which the type specimen 
of Reuss’s species came is unknown, although 
it may have been a Cretaceous specimen 
reworked in Pleistocene sands: no similarly 
lobulate specimens have been found in Creta
ceous sediments in this area or elsewhere. 
Other species later referred to Haplostiche 
do not resemble the type figure; some appear 
closer to Coscinophragma or to Cribratina.

HEDBERGINA Bronnimann 
and Brown, 1956

Type species: Globigerina seminolensis Harl- 
ton. 1927 (*1422), p. 24; OD.
Hedbergina Briinnimann and Brown. I956(*394),p. 529.

HEMISTEGINA Kaufmann. 1867 
Type species: Hemislegina rotula Kaufmann. 
1867; OD(M).
Hemislegina Kaufmann. 1867 (*16621, p. 150.

HEM1STEREA Ehrenberg, 1872 
Type species: Hemisterea nautilus Ehrenberg, 
1872: OD(M).
Hemisterea Ehrenberg. 18721*1076), p. 276.

HEMISTICTA Ehrenberg. 1872 
Type species: Hemisticta amplificata Ehren
berg. 1872; OD(M).
Hemisticta Ehrenberg. 1872 1*1076), p. 276,

HETEROSTOMUM Ehrenberg. 1854 
Type species: Heterostomum cydostomum  
Ehrenberg, 1854; SD Cushman. 1927 (*745), 
p. 490.
Heterostomum Ehrenberg, 1854 1*1068), p. 22 (non 

Heterostomum Diesing, 1850, err. cit. pro Heterustoma 
Filippi. 1837).

HUKAWNG1A M. R. Sahni and Sastri. 1954
Plate 841. fig. 10

Type species: Hukawngia problematica M. R. 
Sahni and Sastri, 1954; OD.
Hukawngia M. R. Sahni and Sastri. 19541*2687), p. 384.

Based on a thin section of a coiled to 
uniserial foTaminifer from the Cenomanian 
of Burma; not stated whether calcareous or 
agglutinated and aperture not observed.

HYBRID 1NA Kilbler and Zwingli, 1866 
Type species: Hybridina obliqua Kiibler and 
Zwingli. 1866; SD Loeblich and Tappan, 1964 
(*1910), p. C515.
Hybridina Kuhler and Zwingli. 1866 (*1749), p. 8.

Described with two species, apparently 
viewed in transparency, but has not been 
reported since the original description and is 
unrecognizable.



HYDROMYLINA de Witt Puyt. 1941
Plate 841, fig. 9

Type species: Hydromvlina rulieni de Will 
Puyt, 1941; OD.
Hydromvlina dc Witt Puyt. 1«*4I (*33851, p. 54.

Eocene of Hercegovina, Yugoslavia. Planis- 
pirally enrolled and bievolute. with strongly 
limbale and elevated sutures and rounded 
areal aperture. Hydromvlina was regarded 
previously as a synonym of Lenticidina. but 
wall and apertural characters are not known, 
and it could be related to the Epistominidae. 
Unrecognizable pending further study.

IRRAWADD1A M. R. Sahni 
and Sastri, 1954 

Plate 841. fig. II
Type species: Irrawaddia trigonalis M. R. Sahni 
and Sastri, 1954; OD.
Irrawaddia M. R. Sahni and Sastri. 19541*26871, p. 584.

Based on a thin section of a biserial spe
cies from the Cenomanian of Burma; base 
not shown, nature of aperture unknown, and 
not stated whether calcareous or agglutinated

IURASSOROTALIA Fuchs. 1973
Plate 842. figs. 7-9

Type species: Jurassorotalia grandis Fuchs, 
1973: OD.
Jumssorotalia Fuchs. 197.1 1*1193), p. 472.

Based on a glauconitic cast of a tiny tro- 
chospirally coiled species from the M. Jurassic 
(U. Callovian) of Poland and reported from 
Bajocian to Baihonian of Turkmen SSR. USSR. 
Described from the same sample and may be 
congeneric with Mariannenina. but both are 
unrecognizable pending information as to wall 
and apertural characters of better preserved 
specimens.

KNASTERIA Macko. 1963
Plate 842. fig. 10

Type species: Knasteria spiralis Macko. 1963; 
OD(M).
Knasteria Macko, 1963 (*I973|, p. 24.

Organic linings of enrolled foraminifers but 
originally described as possible green alga of 
the Caulerpaceae. Unrecognizable.

KUTAUNGIA M. R. Sahni and Sastri. 1954
Plate 842. fig. 14

Type species: Kutaungia cretacea M. R. Sahni 
and Sastri. 1954; OD.
Kutaungia M. R. Suhni and Sastri, 14541*26871, p. ,384.

Based on a thin section of a biserial to 
uniserial foraminifer from the Cretaceous of 
Burma; not stated whether calcareous or agglu
tinated and aperture unknown.

KYATSOKIA M. R. Sahni and Sastri. 1954
Plate 842. fig. 11

Type species: Kvatsokia tibelica M. R. Sahni 
and Sastri, 1954; OD.
Kvatsokia M. R. Sahni and Sastri, 1954 1*26871, p. 38.S.

Based on a thin section of a trochospirally 
coiled calcareous species from the Cretaceous 
of Tibet; structure of wall, internal features, 
and aperture unknown.

LAGENOPSIS de Gregorio. 1930 
Type species: Lagenopsis maliarda de Grego
rio. 1930; OD.
Lagenopsis de Gregorio, 1930 (*1293), p. 48.

LAGENULA de Montfon. 1808 
Type species: Lagenula ftoscula de Montfort, 
1808: OD(M).
Lagenula de Montfort. 18081*2176), p. 311.

LEKITHIAMMINA de Folin, 1887 
Type species: Lekithiammina aculeata de Folin, 
1887 (OD(M).
Lekithiammina de Folin. 1887 1*1146), p. 128. 
lekithiammina de Folin. 1881 (*1142), p. 1.36 (name not 

available. ICZN Art. 12 latlil. no description.

LEPISTA Zalessky. 1926 
Type species: Lepista omata Zalessky. 1926; 
OD(M).
Lepista Zalessky. 1926 (*34231, p. 90 (non Ijtpista Wallen- 

gren. 18631.

LINGULINOPSIS Reuss, I860 
Type species: Lingulina bohemica Reuss. 1846 
|*2571|, p. 108; OD(M).
Lingulinopsis Reuss. 18601*2578), p. 23.

The type species originally was described 
from the Bohemian Cretaceous as rectilinear.



tapering at the base, with horizontal septa. 
Reuss described the genus as having an early 
coiled stage and later rectilinear stage, but 
this was never illustrated. Later publications 
identify the type species as a Rectoglanduliiui. 
We have recollected many of the Cretaceous 
localities in the Bohemian region but found 
no specimens resembling Reuss's description, 
and the genus is as yet unrecognizable.

LENGULOGLANDULINA A. Silvestri. 1903 
Type species: Linguloglandutina laevigata A. 
Silvestri. 1903; OD.
Linguloglandulina A. Silvestri. 190.11*29281, p. 49.

Linguloglandulina laevigata was described 
from the Ionian Sea off Sicily and illustrated 
by line drawings and a sketch of a section. No 
type repository was indicated, and neither type 
species nor genus have been reported again.

LOBULARIA O. G. Costa, 1839 
Type species: Lobularia vesiculosa O. G. Costa, 
1839; OD(M).
Lobularia O. G. Costa. 18391*684), p. (non Lobularia  

Lamarck, I816i.

LOEBLICIIELLA Pessagno. 1967
Plate 842. figs. 1-3

Type species: Praeglobotruncana hessi Pes
sagno, 1962 (*2385), p. 358: OD.
Loeblichella  Pessagno. 1967 (*2387), p. 288.

Although described as differing from Hed- 
bergella in having sutural supplementary 
apertures on the spiral side. Masters (1977, 
*2056, p. 449) noted that "an examination of 
the holotype and paratypes of Praeglobotrun
cana hessi subsp. hessi Pessagno. the type 
species of Loeblichella, disclosed no supple
mentary apertures of any type . . .  [and] the 
primary types are probably internal molds 
and are poorly preserved." Loeblichella is 
not recognizable in view of the questionable 
status of the type species.

LYCOPIIRIS de Montfort. 1808 
Type species: Lycophris lenticularis de Mont
fort. 1808 (= Nautilus lenticularis Fichtel and 
Moll, 1798); OD(M).
Lycophris d e  Montfort. 18081*21761. p. 159.

No type specimen is preserved in the Fichtel 
and Moll collection, according to Rogl and 
Hansen. 1984 (*2639), p. 43; unrecognizable 
from description.

LYRINA Zborzewski, 1834 
Tvpe species: Lyrina fischeri Zborzewski, 1834; 
OD(M).
Lyrina  Zborzewski. 1834 (*34411, p. 311.

MACRODITES de Montfort. 1808 
Type species: Macrodites cucullatus de Mont
fort, 1808: OD(M).
M acrodites de Montfort. 1808 (*2176), p. 238.

MAGNELLA Neumann. Pozaryska. 
and Vachard. 1975 

Plate 842. fig. 12
Tvpe species: Magnella reitlingerae Neumann 
et al.. 1975; OD,
M agnella  Neumann. PoZaryska. and Vachard, 1975 

1*22511. p. 45.
A small thin-walled cone in a random sec

tion of U. Devonian limestone from a well in 
Poland. The authors state that it is of uncer
tain position, resembling a tentaculitid. tinlin- 
nid. foraminifer. or Pithonella, or may be only 
a fragment of an organism of unknown nature.

MAGNITELLA Malakhova, 1975
Plate 842. figs. 15-17

Type species: Magnitella porosa Malakhova. 
1975; OD.
M agnitella  Malakhova, 1975 1*1995), p. 7.

Large tubular structures in random thin 
sections of L. Carboniferous (L. Visean) age 
in the Ural Mountains. Has a thick coarsely 
perforate wall with distinctly lamellar structure. 
Probably not a foraminifer and may be a 
siphonous alga.

MANGASHT1A Henson. 1948
Plate 838, figs. 17 and 18

Tvpe species: Mangashtia viennoti Henson, 
1948; OD.
M angashtia  Henson. 1948 (*1460), p. 94.

The provisional description was based on 
random and fragmentary sections, from 
Cenomanian-Turonian limestones of Iran, but



many essential characters are not described 
and the genus is unrecognizable pending 
description of better and more complete 
material.

MARIANNENINA Fuchs. 1973
Piute 842. figs. 4-6

Type species: Mariannenina pulchra Fuchs, 
1973; OD.
M ariannenina  Fuchs. 147.11*1193), p. 469.

Based on a small trochospiral species from 
the M. Jurassic (U. Callovian) of Poland. May 
be congeneric with Jurussorotalia but needs 
study of better preserved specimens that allow 
description of wall characters.

MEGATHYRA Ehrenberg. 1843 
Type species: Megathyra planularia Ehrenberg. 
1843: SD Loeblich and Tappan, 1964 (*1910), 
p. C522.
M egathyra  Ehrenberg. 1843 |*I059), p. 404.

Three species originally reported from the 
Holocene of Greenland, Mexico, and the north 
polar region. Although two were illustrated 
by drawings in transmitted light, they could 
represent any of many genera of enrolled 
foraminifera.

MESAN1A M. R. Sahni and Sastri. 1954 
Plate 842. fig. 13

Type species: Mesania vermiformis M. R. Sahni 
and Sastri, 1954 (as M. vermiformeY, OD. 
M esania  M. R. Sahni and Sastri, 1954 (*2687), p. 385.

Based on a thin section of a biserial spe
cies from the L. Cretaceous of Burma; com
position and microstructure of wall and nature 
of aperture unknown.

MESOPORA Ehrenberg, 1854 
Type species: Mesopora chloris Ehrenberg. 
1854: OD(M).
M esopora  Ehrenberg. 18541*1067), p. 3771 non M esopora  

Wcsmael, 1852).

MIRFA de Gregorio, 1890 
Type species: Mirfa subtetraedra de Gregorio, 
1890: OD.
M irfa de Gregorio. 1840 (*1291), p. 260.

MIRGA de Gregorio, 1930 
Type species: Orbulina tMirga) permiana de 
Gregorio, 1930: OD.
O rhulina (M irgal de Gregorio. 14301*1293), p. 44.

MISILUS de Montfort, 1808 
Type species: Misilus aquatifer de Monifort. 
1808: OD.
M isilus de Montfort. 1808 1*2176), p. 245.

1MOLNAR1A Zalessky, 1926 
Tvpe species: Molnaria spinulata Zalessky. 
1926: OD(M).
M olnaria  Zalessky. 14261*3423), p. 89.

MONETULITES Ehrenberg, 1855
M onetu lites Ehrenberg. 18551*10691. p. 284.

No species included: proposed for num- 
mulites with irregular early chambers: un
recognizable.

MONOCYST1S Ehrenberg, 1854 
Type species: Monocystis arcella Ehrenberg. 
1854; OD(M).
M iliola (M onocystis) Ehrenberg, 1854 (*1068 ).p. 22 (non 

M onocvslLs Stein. 18481.

MONOGENERINA Spandel, 1901 
Type species: Monogenerina atava Spandel. 
1901: SD Cushman. 1928 (*747), p. 119. 
M onogenerina  Spandel. 1901 (*3047). p. 179.

Previously regarded as a synonym of Nodos- 
inella (Loeblich and Tappan. 1964, *1910, p. 
C323) but wall character not described and 
could belong elsewhere.

MULTIDISCUS
A. D. Miklukho-Maklay. 1953

Plate 843. fig. 1
Type species: Nummuiostegina padangensis 
Lange. 1925 (*1788), p. 271; OD.
M ultidiseus A. D. Miklukho-Maklay. 14531*2117), p. 130.

May be an archaediscid but insufficiently 
known for determination.

MULTIFARINA J. X. Lin, 1984 
Plate 839, figs. 22 and 23

Type species: Multifarina xintanensis J. X. 
Lin. 1984: OD.



Multifarina J, X. Lin. 1484 (*1855), p. 120. 328 (also as 
Mtthi/aina. p. 328).
Originally placed in the Nodosinellidae, 

subfamily Nodosinellinae, with two-layered 
wall, an inner granular layer and an outer 
radially fibrous layer. Said to be flabelliform. 
with triserial chambers following the second 
chamber. However, the “triserial’' chambers 
consist of three apparent rows of chambers 
radiating from the proloculus and seem to 
represent a uniserial flabelliform test, cut 
obliquely and allowing the section to inter
sect the thick outer wall in places. Upper L. 
Permian: China: Xintan. Hubei.

NAUTILINA O. G. Costa. 1856 
Type species: Nautilinapuieolana O. G. Costa, 
1856: OD(M).
Nautilina O. G. Costa. 1856 (*686), p. 3701 non Nautilina 

Stein. 1850l.

NEOANGULODISCUS
Kristan-Tollmann, 1962 

Plate 843, figs. 2-5
Type species: Neoangulodiscus leischneri 
Kristan-Tollmann. 1962: OD.
Neoangulodiscus Kristan-Tollmann. 1%21*1737), p. 230.

An enrolled undivided tubular chamber, 
with early whorls oscillating, later planispiral 
and involute, described from the L. Jurassic 
(Lias) of Austria. Placed in the Ophthalmidi- 
idae. subfamily Comuspirinae with Involutina 
and Trocholina. and later (Kristan-Tollmann, 
1984. *17461 in the subfamily Neoangulodis- 
cinae, family Nubeculariidae. Probably refer- 
rable to the Involutinidae but needs addi
tional study and illustration.

NEODISCUS A. D. Miklukho-Maklay, 1953
Plate 843. fig. 10

Type species: Neodiscus milliloides A. D. 
Miklukho-Maklay, 1953: OD.
Neodiscus A. D. Miklukho-Maklay. 14531*2117), p. 124.

NINALOOMISIA McCulloch. 1977 
Plate 844. figs. 4 and 5

Type species: Ninaloomisia different McCul
loch. 1977; OD.
Ninaloomisia McCulloch. 1477 1*1961), p. 208.

Originally described from Bikini Atoll in 
the South Pacific as a polymorphinid. because 
of the similarity in chamber arrangement, 
but has a long entosolenian tube that extends 
across the chamber from the aperture to the 
dorsal wall, runs proximally for a short distance, 
then curves sharply to one side, and finally 
curves strongly around to point dislally again. 
The tube suggests some members of the 
Glandulinidae. but Ninaloomisia differs from 
both these families in having a basal looplike 
aperture rather than a terminal radiate one. 
Apparently known from a single specimen, 
the side with the aperture has a longitudinal 
groove suggesting that it might have been 
attached during life. The systematic place
ment is not clear and additional study of 
chamber arrangement, wall composition, and 
aperture is needed.

NODOSARIOPSIS Rzehak, 1895 
Type species: Nodosaria perforata Seguenza, 
18801*2839), p. 332; SD Loeblich and Tappan. 
1964(*1910), p. C512.
Nodosariopsis Rzehak. 1845 (*26821, p. 228 Inon Nodos- 

ariopsis Silvestri, 1402).
Nodosariopsis was said to differ from Nodos

aria in having a very coarsely perforate test. 
The type species was described from the 
Pleistocene of Reggio Calabria. Italy, but we 
have been unable to locate specimens of this 
species in topotype material. Pending infor
mation as to the nature of the aperture and 
other characters, Nodosariopsis is regarded 
as unrecognizable.

NODOSAROUM Rhumbler. 1913 
Type species: Nodosaria index Ehrenberg. 
1854(*1068), pi. xxxvii, group xi.fig. 11.10: OD. 
Nodosamum Rhumbler. 1413 (*2621), p. 443. 
Amodosaroum Rhumbler. 19)3 1*2621). p. 443; type 

species; Amodosaroum indictoum Rhumbler. 1413 
lerr. emend, i.
Based on a sketch of a thin section of a 

rectilinear, uniserial foraminifer but variously 
suggested to be calcareous and perforate or 
agglutinated. Unrecognizable without more 
information.



NUMMULITELLA Doreen, 1948
Plate 844, figs. 1-3

Type species: Nummulitella polystylata Do
reen, 1948; OD.
Nummulitella Doreen. 1948 1*9711, p. 291.

Described from the U. Eocene of New 
Zealand as a nummulitid but with septa 
replaced by radial rows of pillars. The hori
zontal section was illustrated only by a drawing, 
and there is no information as to presence or 
absence of canal system or marginal cord.

NUMMULOSTEGINA Schubert, 1907 
Type species: Nummulostegina velebitana 
Schubert, 1908 (*2815), p. 377; SD Schubert. 
1908.
Nummulostegina Schubert. 1907 (*2814), p. 212.

A fusuline but interior structure not de
scribed; unrecognizable.

OBERHAUSERINA Fuchs, 1967
Plate 843. figs. 6-9

Type species: Oberhauserina morator Fuchs, 
1967; OD.
Oberhauserina Fuchs, 1967 (*1189), p. 256, 258.327.

The type species, from the L. Cretaceous 
(M. Albian) of the Netherlands, is small, 
planoconvex, and trochospiral. but the holo- 
type and figured paratype do not appear to 
be congeneric. The holotype has inflated cham
bers and obliquely curved sutures on the umbil
ical side, whereas the paratype has a sharp 
periphery and concave umbilical side with 
radial sutures. The aperture was described 
from the “paratype.” and is obscured by extra
neous material on the holotype. May be con
generic with Conorbina or Conorboides but 
needs study of better-preserved specimens.

OLYMPINA Reichel, 1946
Plate 843. figs. 14 ami 15

Type species: Olvmpina insolita Reichel, 1946; 
OD.
Olympina Reichel. 1946 (*25451, p. 540.

Described from two thin sections of Permian 
algal limestone from Cyprus. Enrolled and 
originally suggested to be trochospiral but 
may be biserial and planispirally enrolled like 
Biseriammina or even a junior synonym of 
the latter.

ONCOBOTRYS Ehrenberg, 1856 
Type species: Oncobotrys buccinum Ehren
berg, 1856; OD(M).
Oncobotrys Ehrenberg. 1856 (*1070), p. 172.

ONDOGORDIUS Marie. 1961
Rate M3, figs. 11-13

Type species: Ondogordius campanula Marie, 
in Deleau and Marie, 1961; OD.
Ondogordius Marie, in Deleau and Marie, 1961 (*927), 

p. 78.
Described from the U. Carboniferous (West

phalian) of Algeria, and placed in the Ophthal- 
midiidae. Consists of a tubular coiled cham
ber with oscillating coiling and ‘‘probably 
porcelaneous" wall. May be related to the 
Hemigordiopsidae or Archaediscidae but nei
ther illustrations nor description provide suf
ficient information.

ORBIGNYNOIDES Dam, 1971
Plate 844, figs. 9 and 10

Type species: Orbignvnoides monstmtus Dain, 
in Dain and Kuznetsova, 1971; OD. 
Orbignvnoides Dain. in Dain and Kuznetsova, 19711*882), 

p. Iio.
Described from U. Jurassic (Kimmeridgian) 

strata as differing from Orbignyna in the better- 
developed uncoiled portion with subconical 
terminal chamber. The type species was stated 
to have radial interseptal partitions subdividing 
the outer part of the chambers. No thin sec
tions were illustrated, and other wall charac
ters are unknown. Of the two other species 
included in the genus, the Lower Cretaceous 
Spirolina aequalis Roemer has a simple cham
ber interior without interseptal partions and 
is the type species of Haplophragmium. The 
Upper Cretaceous Ammobaculites braunsleini 
Cushman and Applin. 1946, also referred to 
this genus, lacks interseptal partitions and is 
probably an Ammotium.

ORMATHASCIA Deak, 1964 
Plate M3, fig. 16

Type species: Ormathascia vadaszi Deak, 1964: 
OD.
Ormathascia Deak. 1964 1*905), p. 98. 104.

Based on inner organic lining of a foramin- 
ifer, probably one of the Nubeculariidae but 
not genetically recognizable.



OROBIAS EichwaJd. 1859
Plate 843, figs. 2(1-24

Type species: Ombias aequalis Eichwald, 1859: 
OD(M).
Ombias Eichwald, 1834 1*1085), pi, 22. fig. lb; I860 

(*1086), p. 352.
Validated by provision of illustration in 

1859. and then monotypic, although other 
species were included in the text that appeared 
in 1860. A fusuline with short axis of coiling 
but type species unrecognizable.

ORTHOCERINA d'Orbigny, 1839 
Type species: Nodosaria (Orlhocerina) quad- 
rilaiem d'Orbigny, 1839: OD(M).
N odosaria tO rthocerina ! d'Orbigny. 18341*2304), p. 17. 
N odosaria (Orthocerine I d'Orbigny. 18261*2303), p. 255 

lname not available, ICZN Art. II (blli). and 11 (gi, 
vemacularl.
The type species was stated previously 

(Loeblich and Tappan. 1964. *1910, p. C785) 
to be known only from the original description, 
and as this did not state whether the species 
was calcareous or agglutinated, the species 
and hence the genus was regarded as unrec
ognizable. Le Calvez (1977, *1806, p. 59) 
redescribed the d'Orbigny collection in Paris 
and designated and illustrated a lectotype for 
this species. However, she stated that the per
forate calcareous specimen was poorly pre
served and that it had a multiple aperture, 
rather than the single one reported by d'Or
bigny. The species might represent a Chrysa- 
lidinella. but the chamber arrangement in the 
early stage could not be determined, hence 
the species and genus remain unrecognizable.

OTOSTOMUM Ehrenberg, 1872 
Type species: Otostomum sirophoconus Eh
renberg, 1872; OD(M).
O tostom um  Ehrenberg, 1872 (*10761, p. 276.

OVOLINA Terqucm, 1864 
Type species: Oolina fusiformis Terquem, 1864 
(*3138|, p. 377: OD(M).
O volina  Terquem, 1864 1*31391, p. 285.

OZAWAINA Lee. 1927 
Type species: Nummulina antiquior Rouiller 
and Vosinsky, 1849 (*2653), p. 337; SD Gallo
way. 1933 (*1205), p. 3%.
Ozawaina Lee. 1927 (*1813), p. 19.

PACUYAMMINA Eisenack. 1967
Plate 843. figs. 17-14

Type species: Amphitremoida'l pachytheca 
Eisenack. 1954 (*1091), p. 56: OD.
Pachyam m ina  Eisenack. 1467 (*1093), p. 255.

Very small ovate structures, with a thick 
wall of quartz particles, lacking any openings 
but containing clumped acritarchs and pras- 
inophytes (algal cysts) within, from the lower 
Paleozoic of the Baltic region. Probably not a 
foraminifer.

PARACALIGELLOIDES Reytlinger, 1965
Plate 845, fig. I

Type species: ParacaligeUoides abramjanae 
Reytlinger. in Chuvashov. 1965: OD.
Pam calinelloides Reytlinger. in Chuvashov, 1465 (*595|, 

p. 38.
Described in the Caligellidae but may be 

algal. Not recognizable as a foraminifer.

PECTIN ARIA Zalessky. 1926 
Type species: Peciimria costata Zalessky. 1926; 
OD(M).
Pectinaria  Zalessky. 14261*3423), p. 94 inon Pectinaria  

Lamarck. 1818).

PERIPLES de Montfort, 1808 
Type species: Periples elongatus de Montfort, 
1808; OD(M).
Periples de Montfort, 1808 (*2176), p. 270.

Unrecognizable on the basis of the illustra
tions and reported as fossil and recent.

PHANEROSTOMUM Ehrenberg, 1843 
Type species: Phanerostomum integerrimum 
Ehrenberg, 1843.
P hanerostom um  Ehrenberg, 1843 1*1059), p. 409.

PHIALINEA R. W. Jones, 1984 
Type species: Miiiola elongata Ehrenberg, 
1844 (*1064), p. 274; OD.
Phialinea R. W. Jones, 1984 (*1615), p. 125.

The type species was described originally 
from “Kurdistan.” but not then figured. The 
only figure was that in Ehrenberg (1854, *1068, 
pi. 25, fig. 1) from a white limestone of 
"Antilibanon" |W. Syria| (stated by Brady, 
1884, *344, to be of Cretaceous age) of an 
elongate, subfusiform chamber broken at both 
ends that may be from either a multilocular



or unilocular lest. The species was transferred 
to Lagena and recorded from the L. Jurassic 
of England by Tate and Blake (1876, *3130, p. 
454). Brady (1884, *344, p. 457) identified the 
species from Recent sediments on the basis 
of the figures of English L  Jurassic specimens. 
Later workers have incorrectly recognized 
the species on the basis of Brady's Recent 
specimens, although the original material is 
unrecognizable.

PHYSOMPHALUS Ehrenberg, 1856 
Type species: Physomphalus pnrosiis Ehren
berg, 1856; OD(M).
P hvsom phaius Ehrenberg. 1856 (*1070), p. 172.

PILEOLINA Bermudez. 1952
Plate 845. figs. 2-4

Type species: Valvulina pileolus d’Orbigny, 
1839 (*2306), p. 47; OD.
Pileolina  Bermudez, 19521 *2051, p. 38,

Unrecognizable based on the type species. 
According to Homibrook and Vella (1954, 
*1542, p. 24), the genus was originally thought 
to have an umbilical plug, but this was an 
erroneous assumption based on d’Orbigny’s 
figures. The type specimen is not preserved 
but Heron-Allen and Earland (1932. *1480, p. 
416) examined d'Orbigny's original material 
and found specimens indicating that the spe
cies was a "Discorbis" with radial striae on 
the ventral side and with a small individual 
attached at the umbilicus, features character
istic of many Glabratellidae. Pending illustra
tion of the type material and selection of a 
neotype, Pileolina remains unrecognizable.

PLATYOECUS Ehrenberg, 1854 
Type species: Platyoecus squama Ehrenberg, 
1854; OD(M).
P latyoecus Ehrenberg. 1854 (*1068). p. 2.1.

PLECTOTROCHAMMINA Parr, 1950
Plate 844, figs. 6-8

Type species: Plectotrochammina subglobosa 
Parr, 1950: OD.
P lecto trocham m ina  Parr. 19501*2363), p. 280.

Holocene Antarctic topotypes received from 
Parr do not show the trochospiral to biserial 
character described: the coarsely agglutinated

material of the test wall may have given this 
erroneous impression.

PLEURITES Ehrenberg. 1854 
Type species: Pleurites crelae Ehrenberg, 1854: 
SD Cushman, 1927 1*745), p. 490.
Pleurites Ehrenberg, 18541*1068), p. 23.

PLEUROSTOMINA A. Costa. 1862 
Type species: Pleurostomina bimucronata A. 
Costa, 1862: OD(M).
Pleurostom ina  A. Costa, 1862 1*683), p. 94.

PLEUROTREMA Ehrenberg, 1839 
Type species: Pleurotrema calcarina Ehren
berg. 1839: OD(M).
P leurotrem a  Ehrenbeig, 1839 (*1054), chart opp. p. 120.

PNINAELLA Brotzen, 1948 
Plate 844. figs. 11-14

Type species: Pninaella scanica Brotzen, 1948; 
OD.
Pninaella  Brotzen, 19481*429), p. 119.

Pninaella was defined as having much 
reduced septa and an enlarged aperture occu
pying the entire apertural face. As noted by 
Loeblich and Tappan (1964, *1910, p. C760), 
this appearance is due to broken specimens, 
and poor preservation of the final whorl in 
that sectioned. Although then considered a 
synonym of Heterolepa. it differs in having a 
large umbilical boss on the umbilical side and 
appears closer to Cibicidoides. Possibly P 
scanica is conspecific with Cibicidoides pro- 
prius Brotzen, described simultaneously from 
the same samples, but Ls unrecognizable pend
ing description of the aperture and wall struc
ture from better material.

POLYXENES de Montfort, 1808 
Type species: Polyxenes cribratus de Montfort. 
1808 = Nautilus farctus Fichtel and Moll. 
1798 (*1124), p. 64; OD.

P olyxenes de Montfort, 1808 (*2176), p. 138.
R&gl and Hansen (1984, *2639) designated 

a lectotype for Nautilus farctus. but both the 
lectotype and paratype have broken final 
chambers, hence the nature of the aperture 
cannot be determined. Not recognizable from 
the original types.



PORONAIA Ujiie and Watanabe, 1960 
Plate 845. figs. 5-8

Type species: Pleclina poronaiensis Asano, 
1952 (*891, p. 33: OD.
Pomnaia Ujiit and Watanabe. I9601*32431, p. 133.

Described from the U. Eocene of Japan, 
specimens are invariably crushed and may 
belong either to the Verneuilinidae orTextu- 
lariellidae, as the description indicated a pos
sibly alveolar wall.

POROSPIRA Ehrenberg. 1844 
Type species: Porospim comes Ehrenberg, 
1844; SD Cushman. 1927 (*745), p. 490. 
Porospim Ehrenberg. 1844 (*1062), p. 75.

Type species known only from an enrolled 
and possibly planispiral specimen mounted 
in balsam, although the nature of coiling can
not be determined from the illustration (Ehren
berg, 1854. *1068, pi. 21, fig. 93). This species 
is from the Cretaceous of Oran. Africa, whereas 
other species included by Ehrenberg in Porv- 
spira are from Recent deepwater sediments 
and at least some are planktonic.

PRAELAMARCK.INA
Kaptarenko-Chemousova. 1956 

Plate 845. figs. 12-14
Type species: Praelamarckina humilis Kapta
renko-Chemousova, 1956; OD.
Pmelamarckina Kaptarenko-Chemousova. 1958(*1646), 

p. 159: 1958 (*1647), p. 54.
Described from the L. to M. Jurassic 

(Aalenian to Bajocian) of the Ukraine SSR as 
a primitive member of the Ceratobuliminidae 
with interiomarginal slitlike aperture. No infor
mation was given as to the internal structure, 
but later workers reported an areal intercameral 
foramen and the absence of an internal 
partition. More information as to morphol
ogy and structure is needed.

PRAEUVIGERINA Hofker. 1951 
Plate 845. figs. 9 and 10

Type species: "Pmeuvigerina westphalica 
(Franke) from the Senonian of Maastricht”; 
OD.
Pmeuvigerina Hofker, 1951 (*1498), p. 188.

Hofker described the genus from speci
mens in the Cretaceous of the Netherlands

that resemble Praebulimina or Pseudouvi- 
gerirta. illustrating one with virguline aperture 
and simple troughlike toothplate. However, 
the original illustration of Uvigerina westphal
ica Franke, 1913 (*1171, p. 280) from Germany 
shows a narrow test with elongate neck on a 
produced final chamber, resembling Eouvig- 
erina Cushman, 1926, such as E. gracilis 
Cushman. Neither Pmeuvigerina nor P. west
phalica were reported in later monographic 
studies of the late Cretaceous of Maastricht 
(Hofker. 1957. *1512) and Germany (Hofker.
1966. *1517).

PSAMMOSCENE Thalmann, 1934 
Type species: Psammoscene cratenda Rhum- 
bler. in Wiesner, 1931 (*3375); OD.
Psammoscene Thalmann. 1934 (*3153), p. 243. 
Psammoscene Rhumhler. in Wiesner. 19311*3375), p. 85 

(name noi available. ICZN Art. 13 (a)(i). no type spe
cies designated).
Not figured and insufficiently described to 

determine which of the numerous attached 
and agglutinated genera it represents. As no 
type repository was indicated, restudy of type 
material is not possible.

PSEUDASTRORHIZULA Wetzel. 1940 
Type species: Pseudastrorhizula eisenacki 
Wetzel. 1940: OD.
Pseudastrorhizula Wetzel, 1940 (*3360), p. 122.

PSEUDONUMMOLOCULINA Calvez. 1986 
Type species: Pseudonummoloculina auriger- 
ica Calvez, 1986; OD.
Pseudonummoloculina Calvez. 1988 (*478A|, p. 31.

Family Miliolidae. Validated by brief com
bined generic and specific description; not 
illustrated.

PSEUDOPATELLINA Haque. 1960 
Plate 845. figs. 15-17

Type species: Pseudopatellina arthurcooperi 
Haque, 1960; OD.
Pseudopatellina Haque. 19801*1420), p. 28 (non fteudo- 

patellina Kenawy and Nyiro, 1967. nec S. Y. Zheng. 
19801.
Originally placed both in Spirillinidae (p. 

28) and Rotaliidae (p. 29), it needs further 
description. Arrangement of the early cham



bers is unknown, later chambers are variously 
described as crescentic throughout, as final 
chambers concentric or nearly so, and as 
adult two or three chambers annular. The 
description also states, “No aperture visible, 
probably at the base of the chamber on the 
ventral side.” and "the pores on the chambers 
may also have served as apertures.” M. to U. 
Eocene; Pakistan.

PTEROPTYX Ehrenberg, 1873 
Type species: Pteroptvx vespertilio Ehrenberg, 
1873; OD(M).
Pteroptvx Ehrenberg. 1873 |*1078), p. 151, 152 (non 

Pteroptvx Olivier, 19021.

PTYGOSTOMUM Ehrenberg. 1843 
Type species: Ptygostomum oligoporum Eh
renberg, 1843: OD(M).
Ptynostomum Ehrenberg. 1843 (*10591, p. 409.

RAPHANUL1NA Zbonzewski, 1834 
Plate 845, fig. 18

Type species: Raphanulina humboldtii Zbor- 
zewski. 1834; OD(M).
Raphanulina Zborzewski, 1834 (*3441), p. 311.

RECURVOIDATUS Saidova, 1970
Plate 847, figs. 1-3

Type species: Recurvoides trochamminiformis 
Saidova, 1961 (*2691), p. 26; OD. 
Recurvoidatux Saidova. 19701*2693), p. 151.

Whether the early stage is trochospirol or 
streptospiral is not indicated, and the original 
apertural view does not appear to agree with 
the other views of the holotype. Holocene; 
Pacific.

RENULINA Blake, 1876 
Type species: Renulina sorbyana Blake, 1876; 
OD(M).
Renulina Blake. 18761*250), p. 2621 non Renulina Lamarck. 

1805. nec de Blainville. 1825).

REOPHAXOPS1S de Folin, 1887 
Type species: Reophaxopsis elegans de Folin, 
1887; OD(M).
Reophaxopsis de Folin, 1887 1*1145), p. 127.

Agglutinated, possibly Reophax, but type 
species not described and no type repository, 
geologic age, or locality given.

RHABDELLA d'Archiac and Haime, 1853 
Type species: Rhabdella malcotmi d'Archiac 
and Haime, 1853; OD(M).
Rhabdella d'Archiac and Haime. 18531*68), p. 351.

RHABDOPLEURA G. M. Dawson. 1870 
Type species: Rhabdopleura abyssorum G. 
M. Dawson, 1870; OD(M).
Rhabdopleura G. M. Dawson, 1870 1*903), p. 175 (non 

Allman. 1869. nec de Koninck. 1881).
A large elongate agglutinated tube, known 

only from the original illustration, for which 
no magnification is given. The original descrip
tion referred solely to the occurrence in Gaspe 
Bay, and the repository of the types is unknown. 
Although the original figures of R. abyssorum 
are of a specimen open at both ends that may 
be tubular or chambered, other specimens 
later referred to this species resemble Hyper- 
ammirta. with bulbous proloculus, undivided 
later tubular chamber, and restricted aperture.

RHAETOTORULUS
Kristan-Tollmann. 1970 

Plate 845. figs. 19-2)
Type species: Rhaetotorulus striatus Kristan- 
Tollmann, 1970; OD.
Rhaetotorulus Kristan-Tollmann. in Tollmann and Kristan- 

Tollmann. 19701*3207), p. 121.
Said to appear from one side as an undivided 

enrolled tube with a broad flaring final whorl, 
without visible structure on the opposite side, 
and related to Lasiodiscus. However, no inter
nal structure was evident, and the illustration 
suggests an ammodiscid with one side par
tially covered by sediment. Needs photographs 
of the internal structure and redescription 
from well-preserved material.

RHAPH1DOHELIX Mobius. 1880 
Type species: Rhaphidohelix eligans Mobius, 
1880; OD(M).
Rhaphidohelix Mobius, 1880 (*2157), p. 76.



Previously regarded as a synonym of Tro- 
chammina but insufficiently known for defi
nite allocation.

RHAPHIDODENDRON Mobius. 1876 
Type species: Rhaphidodendron album Mo
bius, 1876: OD(M).
Rhaphidodendron Mfthius. 18761*2156), p. 115.

RHODONASC1A Deiik, 1964
Plate 846, figs. I and 2

Tvpe species: Rhodonascia majzoni Deak. 
1964: OD.
Rhodonascia Deak. 19641*905), p. 100, 105.

Organic lining of a decalcified trocho- 
spirally enrolled foraminifer, not recogniza
ble generically.

RHYNCHOPLECTA Ehrenberg, 1854 
Type species: Rhynchoplecta punctata Ehren- 
berg, 1854; OD(M).
Rhynchoplecta Ehrenberg. 18541*1067), p. 405.

ROBULAMMINA Montanaro-Gallitelli. 1947
Plate 847. figs. 4-6

Type species: Haplophragmoides? robulus 
Montanaro-Gallitelli, 1947; OD.
Robulammina Montanaro-Gallitelli, 1947 (*2170), p. 189.

Originally described from Cretaceous flysch, 
the type species was suggested questionably 
to have a cribrate aperture. It has been con
sidered a junior synonym of Haplophrag
moides (Loeblich and Tappan, 1964, *1910, 
p. C225) or a senior synonym of Unitendina 
(Alekseychik-Mitskevich. in Subbotina et al., 
1981, *3083, p. 27). The questionable nature 
of the aperture prevents recognition.

ROTALITES Lamarck. 1801 
Type species: Rotalites tuberculosa Lamarck. 
1801, OD(M).
Aofci/i/tu Lamarck. 1801 1*1775), p. 401.

SCORT1MUS de Montfort. 1808 
Tvpe species: Scortimus navicularis de Mont
fort. 1808; OD(M).
Scortimus dc Montfort. 1808 (*2176). p. 250.

SEGUENZA O. Silvestri. 1889 
Tvpe species: Seguenza anomala O. Silvestri. 
1889: ODlM).
Seftuenza O. Silvestri. 1889(*2973), p. 57.

Previously considered to be a synonym of 
Glomospira. but the original figure does not 
show typical streptospiral coiling. Described 
as imperforate and subvitreous. it may either 
be porcelaneous or hyaline (perhaps referable 
to the Spirillinina) rather than agglutinated: 
no type repository was indicated.

SIDEROSP1RA Ehrenberg, 1845 
Type species: Siderotina'l indica Ehrenberg. 
1845; ODIM).
Siderospim Ehrenberg, 1845 (*1065), p. 376.

SILIC1NA L. G. Bornemann. 1874 
Type species: Involutina polymorpha Terquem, 
1864 (*3138); SD Cushman, 1927 (*746), p. 188.
Silicina L. G. Bomemann. 1874 1*307), p. 731. 
Arsilicoum Rhumbler. 19131*2621), p. 389 lerr. emend.).

As noted by Tappan (1957, *3124, p. 210). 
of the three type specimens of Terquem’s 
species in Paris, two are indeterminate frag
ments and the other a fragment of an aggluti
nated species, possibly of Reophax. Restriction 
otReophax to those species with wall built of 
a single layer of grains and having a slightly 
asymmetrical test make this assignment 
unlikely, and Terquem's species is generically 
unrecognizable.

SILICOTEXTULINA Deflandre. 1934 
Tvpe species: Silicotextulina diatomitarum 
Deflandre, 1934; OD.
Silicotextulina Deflandre, 1934 (*016), p. 1447.

Internal casts, oiganic linings, or siliceous 
replacem ents of isolated cham bers and 
proloculi of a small biserial form described 
from diatomites; generically and specifically 
unrecognizable.

SIPHONCLAVULINA A. Silvestri. 1941 
Type species: Siphonclavulina trigona A. Sil- 
veslri, 1948; OD(M).
Siphonclavulina A. Silvestri. 19481*2971), p. 43.

Stated to have an internal tube and pre
viously regarded as a synonym of Tritaxia.



However, the "tube” illustrated may only rep
resent the junction of three series of cham
bers at the center of the section and the genus 
is unrecognizable.

SOLDANDNA O. G. Costa. 1856 
Tvpespecies: SoldartinaexagonaO. G. Costa, 
1856; OD(M).
Soldanina  O. G. Costa, 18561*686), p. 246.

Probably an attached representative of the 
Cibicididae or Planorbulinidae. but chamber 
arrangement, aperture, and other important 
features are undescribed.

SPINIFERELLA Saidova, 1975
Plate 847. fig. 11

Tvpe species: Spiniferella spinea Saidova, 1975; 
OD.
Spiniferella  Saidova. 1975 |*26951, p. 347.

Referred to the Islandiellidae and charac
terized by radial chamber prolongations, but 
chamber arrangement and apertural features 
are insufficiently described. The type species 
appears similar to and may be a senior syno
nym of Globocassidulina crenulata Nomura, 
1983. If so, Spiniferella would be a synonym 
of Globocassidulina Voloshinova, 1960.

SPIRONATUS N. K. Bykova 
and Ptushkina, 1980 
Plate 845. figs. 22 and 23

Type species: Spiroplectammina gissarensis 
Zhukova, in Akramkhodzhaev et al.. 1967 
(*20), p. 85; OD.
Spim ruitus N. K. Bykova and Ptushkina. 1480(*476), p. 56.

The type species was described as having 
a planispiral evolutely coiled test of two whorls, 
the final whorl with nine chambers, and rarely 
having a very short biserial stage. Two speci
mens were figured (neither stated to be the 
holotype, which was designated as IGIRNIGM 
Coll. no. 253). Of the figured specimens, that 
in fig. 9 is wholly enrolled, robust in form, 
with chambers in peripheral view about as 
wide as high enlarging rapidly as added and a 
rounded areal aperture near the peripheral 
angle. The specimen in fig. 8 appears to be 
aberrant, a single chamber having a reversed 
direction of growth but not truly biserial. In

contrast, the genus as described by Bykova 
and Ptushkina has coiling strictly in one plane, 
two to three involute to semi-involute whorls, 
chambers subdivided medially to form two 
parts, final chambers tending to become 
uniserial, with a weakly developed biserial 
part, and sinuous sutures. Their illustrated 
specimen somewhat resembles the umbilical 
side of Asterotrochammina and appears to un
coil rather than be biserial in the later stage. 
Unrecognizable pending clarification of the 
discrepancies between the descriptions and 
illustrations of the genus and its type species.

SPIROPLEURITES Ehrenberg, 1854 
Spiropleurites Ehrenberg, 1854 (*1066), p. 237. 

Type species not designated.

STROPHOCONUS Ehrenberg, 1843 
Type species: Strophoconus crihosus Ehren
berg. 1843; OD.
S trophoconus  Ehrenberg. IH43|*I061), p. 166.

SYNSPIRA Ehrenberg, 1854 
Type species: Synspira iriqueim Ehrenberg, 
1*854; OD(M). *
Synspira  Ehrenberg, 18541*1068), p. 24.

TAUROGYPSINA Sacco. 1893 
Tvpe species: Taurogypsina taurnbaculaia 
Sacco. 1893; OD.
Taurogypsina Sacco. 1893 (*2686), p. 205.

TECTOGLOBIGERINA Fuchs. 1973
Plate 846, figs. .3-5

Type species: Tectoglobigerina calloviana 
Fuchs, 1973: OD.
Tectoglobigerina  Fuchs. 1973 1*1193), p. 459.

Described from glauconitic casts of a spe
cies with irregular trochospiral coiling. Prob
ably congeneric with Eoheterohelix, but both 
taxa need information concerning the wall 
from a study of better-preserved specimens. 
M. Jurassic (U. Callovian) of Poland.

TEREUVA Vella. 1961 
Type species: Uvigerina paeniteres Finlay. 1939 
(*1127), p 103; OD.
H nfkeruva  (Tereuva) Vella. 1461 (*3286), p. 475.



Unrecognizable, as type species apparently 
has never been illustrated.

THALMANNINA Majzon, 1943
Plate 845, fig. tl

Type species: Thalmannina rtothi Majzon. 
1943; OD(M).
Thalm annina  Majzon. 19431*1982). p. 64. 154.

The fragmentary type specimen is an irreg
ular {/-shaped tube, but the early stage of the 
test is unknown and it might represent almost 
any genus of the Ammodiscidae.

TOLYPAMMINELLA Marie. 1961
Plate 846, figs. 6 and 7

Type species: Tolypammineila vermiculare 
Marie. 1961.
Tolypammineila Marie, in Deleau and Marie. 19611*9271, 

p. 83.
Based on thin sections but nature of the 

wall uncertain; could belong either to the 
Ammodiscidae or to the m icrogranular 
Earlandiacea.

TRIOXE1A de Folin. 1888 
Type species: Trioxeia edwardside Folin, 1888. 
Trioxeia de Folin. 1888 |*II47|, p. 110.
Trioxeia de Folin. 1881 (*1142), p. 1411 name not available. 

ICZN Art. 12 (a), no description).

TRITAXIOPSIS Rzehak, 1895
Plate 846. figs. 8-10

Type species: Tritaxia pleurostoma Rzehak. 
1895; OD(M).
Tritaxiopsis Rzehak. 1895 1*2682), p. 217,

Tertiary of Czechoslovakia. May be a syn
onym of Tritaxia, but the offset aperture of 
the type species, somewhat to one side of the 
apex, is unlike the agglutinated Tritaxiidae, 
and the smooth texture and slightly inflated 
sides suggest that it may be a hyaline calcare
ous species related to the Buliminacea.

TROCHILIASCIA Deak. 1964
Plate 846. fig. 11

Type species: Trochiliascia cuvillieri Deak. 
1964; OD.
Trochiliascia Deak. 1964 1*905), p. 99,

Internal organic lining of a decalcified 
trochospiral foraminifer; not genetically 
recognizable.

TURAENSIS Pronina. 1970
Plate 836. figs. 13 and 14

Type species: Turaensis compactilus Pronina. 
1970: OD.
Turaensis Pronina, 19701*2478), p. 112.

Assigned to the Parathuramminidae but 
differs from that family in that no aperture is 
apparent, and the test was reported to consist 
of a series of superposed spherical to hemi
spherical chambers. The wall has three layers, 
thin, finely granular inner and outer layers 
being separated by a thick gray intermediate 
layer. U. Silurian (Ludlovian), on the E. slope 
of the central Urals, USSR.

UPSONELLA W. L. Moore. 1959 
Type species: Upsoneifa tvpus W. L. Moore. 
1959; OD.
U psonella  W. L. Moore. 19591*2178), p. 995.

VAGINULOGLANDULINA
A. Silvestri. 1906

Type species: Vaginuloglandulina laevigata 
A. Silvestri, 1906: OD(M).
Vaginuloglandulina A. Silvestri. 1906 (*2937), p. 24.

Described with a single included species 
but never illustrated.

VOLUTARIA Zalessky, 1926 
Type species: Volutaria poloniei Zalessky. 
1926.
Volutaria Zalessky. 1926 (*3423), p. 95.

VULVULINOIDES Saidova, 1975
Plate 847. Tigs. 7-10

Type species: Vulvulinoides benignus Saidova, 
1975; OD.
V ulvulinoides Saidova. 19751*26951, p. 120 (also err. cit. 

as Valvulinoides. p. 598. non Valvulinoides Podohina. 
19751.
Described as planispiral to biserial, with 

basal aperture surrounded by a lip. However, 
illustrations of the somewhat inflated base 
suggest a triserial early stage rather than a 
planispiral coil and need clarification.



YANBONIA M R. Sahni and 
Sastri. 1954

Plate 846. fig. 12
Type species: Yanbonia moniliformis M. R. 
Sahni and Sastri. 1954 (nom. imperf., as monil- 
iforme)\ OD.
Yanbonia M. R. Sahni and Sastri. 19541*2687), p. 584.

Described from a thin section as thick- 
walled, uniserial, and rectilinear; wall com
position and structure and apertural character 
unknown. Cenomanian of Burma.

ZEKRITIA Henson. 1948 
Plate 847. fig. 12

Tvpe species: Zekritia langhamiHenson. 1948; 
OD.
Zekritia Henson, 1948 |*1460|, p. 95.

Described from a single "good specimen," 
but the early stage, nature of the aperture, 
and other essential features remain unknown. 
Unrecognizable pending description of addi
tional material. From subsurface probable 
Turonian limestone. Qatar Peninsula of Arabia.



U navailable Fam ily-G roup N am es U sed 
for Foram inifera

Endothyrininae Miklukho-Maklay, 19(01*2130), p. 183. 
Invalid, as type genus not valid: type species never 
described.

Hauranitinae Septfontaine, 1986 |*2875A), p. 54 (name 
not available. ICZN Art. 11 lf)li)l 11, not based on avail
able genus: and ICZN Art. 13 (a)(i), no description).

Orbitorotalininae Hofker. 1933 (*1493), p. 125 (name not 
available. ICZN Art. 11 (f)lill I). not based on included 
genus).

Paleomayncininae Septfontaine, 1986 (*2875A), p. 54 
(name not available. ICZN Art. II <f)(i)( I). not based on 
available genus: and ICZN Art. I3ln1lil.no description).

Paleopfenderininae Septfontaine, 1986 (*2875A), p. 54 
(name not available. ICZN Art. 11 lf)(i)(l). not based on 
available genus: and ICZN Art. 13 la)(i), no description).

Praerotalininae Hofker, 1933 (*1493), p. 125 iname not 
available, ICZN Art. 11 (f)(i)l 1). not based on included 
genus).

Proarchaediscidae l$ik. 1981 (*1592), p. 81 Iname not 
available, ICZN An. 13 (a)(i. iit, no description: and 
ICZN Art. 11 Ifllillll. not based on included genus): 
also err. cil. as Proarchadisciidae. and Proarchadiv 
ciidac. in expl. pi. I, fig. 4.



C ladegroups, C ategory N ot R ecognized by IC Z N

The following names were proposed as
“cladegroups," a category not recognized under 
the ICZN, hence not available.
Candeinidccimac Ford ham, 1986 (*1149A|, p. 55; stem 

species: G lobigerina  (E oglohigerina) letragtm a Moro
zova, 1961 (*2189A|, p. 11

Candeininonae Fordham. 1986 I*I149A), p. 57; stem 
species: Globigerina tEoglobigerino) taurica Morozova. 
1961 (*2189A|, p. 10.

Candeiniquartac Fordham, 1986 (*1I49A), p. 62; stem 
species: C andeina  sp.

Candeiniquintae Fordham. 1986 (*1149A), p. 62: stem 
species: A ca r in in a  in a eq u ica n ica  Subbotina, I960 
l*3079A|. p. 202.

Candeiniseptimae Fordham, I986(*I149A), p. 59; stem 
species: G loborotalia  insolita  Jenkins. 1966 1*1605),
p. 1120.

Candeinisextae Fordham. 1986 |*1149A), p. 60; stem 
species: G lobigerina  praeg lobotruncanaeform ix  N. K. 
Bykova, I960 (*472), p. 320.

Candeinitcrliae Fordham, 1986 (M149A), p. 64; stem 
species: G lobigerintitella  insueta  Cushman and Stain- 
fort h. 1945 (*848), p. 69.

Candeinoctavae Fordham. 1986 (*1149A), p. 58: stem 
species: G lobigerina (Eoglobigerina) theodosica  Moro
zova. 1961 |*2189A), p. II.

Cassigerinclliprimae Fordham. I986(*II49A), p. 59; stem 
species: Caxsidulina chipolensix Cushman and Ponton. 
19321*844), p. 98.

Cassigerinclloitiprimae Fordham. 1986 |*1149A), p. 45: 
stem species: Eoglobigerina'! fod ina  Blow. 1979 (*2591,
p. 1221.

Globigerinathekiquariae Fordham, 1986 (*1149A), p. 73; 
stem species: G loborotalia  angulata  var. p m e p en ta -  
cam erata  Shulskaya. 1956 (*2905A), p. 94.

Globigerinathckiquintae Fordham. 1986(*1149A), p. 72; 
stem species: G lobigerina  inconxtans Subbotina, 1953 
1*30791, p. 58.

Globigerinathekisecundae Fordham. 1986 (*1I49A), p. 
75; stem species: G lobigerina  m cka n n a i While, 1928 
(*3366AI. p. 194.

Globigerinuthekitertiae Fordham. 1986(*1149A), p. 74; 
stem species: G lobigerina xubxphaerica Subbotina, 
1947 (*3076A), p. 108.

Glnbigerinelliprimae Fordham. 1986 (*1149A), p. 99: 
stem species: G lobigerinella  evo lu ta  Fordham. 1986.

Glohigerinidecimae Fordham, I986(*I149A(, p. 88: stem 
species: G lobigerina linaperta  Finlay, 1939 (*1127), 
p. 125.

Globigeriniduodecimac Fordham. I986(*1149AI, p. 87;
stem species: G lobigerina  sp. e. 

Globigeriniduodevicesimae Fordham. 1986|*1149A),p. 
71: stem species: G lobigerina fr inge  Subbotina, 1950 
(*3077), p. 104.

Globigeriniprimae Fordham, 1986{*1I49A), p. 113: stem 
species: G lobigerina enneinna  Reuss. 1850 (*2573), 
p. 373.

Globigeriniquartae Fordham, 1986(*1I49A), p. 100; stem 
species: Sphaeroidinelladixjuncta  Finlay. 1940(*1129), 
p. 469.

Globigeriniquartacdecimae Fordham, 1986|*1I49A), p.
85; stem species: G lobigerina  sp. c. 

Globigeriniquintae Fordham, 1986|*1149A), p. 96; stem 
species: G lobigerina pan-a  Belli. 1957 (*284), p. 108. 

Globigeriniquintaedecimae Fordham, 1986(*1I49A|,p.
80: stem species: G lobigerina  sp. b. 

Globigerinisecundae Fordham. 1986 (*1149AI, p. 112; 
stem species: G lobigerina m icroxlom a  Cila, Premoli 
Silva, and Rossi, 1965 (*610A), p. 250. 

Globigeriniseptimae Fordham, 1986(*1I49A), p. 89: stem 
species: G lobigerina pseu d o eo ea en a  Subbotina, 1953 
(*3079), p. 66.

Globigcriniscptimaedecimae Fordham. 1986 |*II49A|, 
p. 77; stem species: G lobigerina  sp. a. 

Globigerinisextae Fordham. 1986 |*1149A), p. 93: stem 
species; G lobigerina ouachiiacnsis Howe and Wallace. 
1932 (*1569), p. 74.

Globigerinisextaedecimae Fordham. 1986 (*1149A|, p. 
78: stem species: G lobigerina velaxcoenxix Cushman. 
1925 (*728), p. 19.

Globigerinitertiaedecimae Fordham. 1986 (*1149A|, p.
86; stem species: G lobigerina  sp. d. 

Globigerinivicesimae Fordham, I986 (*1149A|, p. 52; 
stem species: G loborotalia  m onm outbensix  Olsscm. 
1960|*2296A), p. 47.

Globigcrinivicesimaeseptimae Fordham. 1986 (*1I49A|, 
p. 44; stem species: D iplotrem ina m ultifim briata  Fuchs. 
19671*1190), p. 141.

Globigerinivicesimaesextac Fordham. 1986|*1149Al.p.
52; stem species: KoU m annita  sp. 

Globigerinoidiprimae Fordham. 1986 (*1149A), p. 104: 
stem species: Globigerina haitienxix Coryell and Rivero. 
1940 |*682A(, p. 339.
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Globigerinundecimae Fordham. 1986 (*1149A), p. 88; 
stem species: Globigerina m a la i Bermudez, 1%) 1*2061, 
p. 1158.

Globigerinundevicesimae Fordham. 1986 (*1149A), p. 
69: stem species: F.oglobigerina ed ita  subsp. praeed ita  
Blow. 19791*2591, p. 1212.

Globoquadrinisecundac Fordham, 1986(*I149A|, p. 80; 
stem species: G lobigerina yeguaensis Weinzierl and 
Applin. 19291*33581, p. 408.

Globorotalinonae Fordham. 1986(*1149A),p. 118: stem 
species: G lobigerina bakeri Cole. 1927 1*619), p. .33.

Globorotalioclavae Fordham. 1986(*1149A), p. 118; stem 
species: G lobom la lia  opim a  Belli. 1957 (*284), p. 117.

Globorotaliprimae Fordham. 1986(*I149A), p. 140: stem 
species: G loborotalia  m enard ii var. fijien s is  Cushman. 
1934 (*77SA|, p. 136.

Globorotaliquarluc Fordham. 1986(*1149A), p. 136: stem 
species: Rotalia lim hala  Fomaslni, 1902 (*1153), p. 56 
(= Rotalia lim bata  d'Orbigny, 1826. *2203, p. 274, nom. 
nud.l.

Globorotaliquintae Fordham, 1986|*1149A), p. 130: stem 
species: G loboro ta lia  p m e m e n a rd ii  Cushman and 
Slain forth. 1945 (*848), p. 70.

Globorotaliseptimae Fordham, 1986 |*1I49A), p. 127; 
stem species: G loborotalia  kug leri Bolli, 1957 (*284|,
p. 118.

Globorotalisextae Fordham. l986(*1149A),p. 120: stem 
species: G loborotalia  m iozea  Finlay, 1939 (*1128), p. 
326.

Globorotaloidiprimae Fordham, 1986 (M149AI, p. 90; 
stem species: Catapsydrax parvulu.s Bolli. Loeblich. 
and Tappan. 1957 (*292), p. 36.

Globoiotaloidisecundae Fordham, 1986 (*1149A), p. 89; 
stem species: G lobigerina incretacea  Khalllov, 1956 
1*1681), p. 247.

Guembelitriquintae Fordham. 1986(*1149A), p. 45: stem 
species: C onoglobigerina  sp.

Guembelitrisecundae Fordham, 1986 (MI49A), p. 45; 
stem species; G uem belitria  crv tacea  Cushman. 1933 
(*769|, p. 37.

Hantkcniniprimae Fordham. 1986 (*1149A|, p. 87; stem 
species: H astigerinella eocan ica  Nuttall. 1928 (*2275), 
p. 376.

Hasiigcriniiertine Fordham, 1986 (*1149A), p. 97; stem 
species: H astigerina  sp.

Heterohelicidecimae Fordham, 1986 (M149A), p. 45; 
stem species: Praegubkinella  sp.

Heterohelicinonae Fordham, 1986(*1149A), p. 47; stem 
species: W oletzina  sp.

Morozovelliprimae Fordham. I986(*1149A), p. 69:stem 
species: P uhinulina  velascoensh  Cushman, 19251*728), 
p. 19.

Neoacarininiprimae Fordham. I986(*I149A),p.82: stem 
species: G lobigerina eocaena  Giimbel. 1870 (*1337),
p. 662.

Obandyelliprimae Fordham. l986|*1149A),p. 134; stem 
species: Globorotalia cibaoensis Bermudez. 19491*281), 
p. 285.

Obandyellisecundae Fordham. 1986 (M149A), p. 131: 
stem species: G loborotalia  xcitula subsp. ventriosa  
Ogniben, 1958 |*2291BK p. 246.

Orbulinisecundae Fordham. 1986(*U49A),p. 100; stem 
species: G lobigerino ides triloba  subsp. altiapertura  
Bolli, 19571*284), p. 113.

Planorotalitiprimne Fordham, 1986(*1149A), p. 57: stem 
species: Globigerina com pressa  Plummer. 1927 (*2421), 
p. 135.

PuUeniatiniprimae Fordham. 1986(*1149A), p. 119; stem 
species: Globorotalia m ayeri Cushman and Ellisor. 1939 
|*820A),p. II.

Streptochiliprimae Fordham. 1986 (*1149A), p. 48; stem 
species: Streptochiius pristinum  Brttnnimann and Resig, 
19711*402|, p. 1289.

TmophodelliprimaeFordham. I986|*1149A),p.67:stem 
species: G lobigerina  antarctica  Keany and Keimett. 
1972C1664A), p. 532.

Tinophodcllisecundae Fordham. 1986 |*1149A), p. 65; 
stem species: Tinophodella pm em on ita  Fordham, 1986.

Truncorotaliprimae Fordham. 1986 (M149A), p. 144: 
stem species: G loborotalia  tosaensis Takayanagi and 
Saito, 1962 (*3112A), p. 81.

Thincorotalisccundae Fordham, 1986 (*II49A), p. 143: 
slem species: Globorotalia cnassula Cushman and R. E. 
Stewart, in Cushman et al.. 1930 (*849A). p. 77.

Truncorotalitertiae Fordham. l986|*1149A),p. 142: stem 
species: G loborotalia  co n o m io zea  subsp. spherico- 
m io zea  Walters, 1965 (*3337A), p. 126.

Truncorotaloidiprimae Fordham, 1986 (M149A), p. 76: 
stem species: P uh inu lina  crassata var. densa  Cushman. 
1925 (*731A ),p. 301.

TUrboroialiprimae Fordham. 1986(*I149A), p. 71; stem 
species: G lobigerina varianta Subbotina, 19531*3079), 
p. 63.

Ibrborotulisextae Fordham, 1986 (M149A), p. 71: stem 
species: Turborotalia sp.

TUrborotalitiprimae Fordham. 1986 (*1149A),p. 93; stem 
species: G lobigerina  /a riosi Bermudez, 1961 1*206),
p. 1181.

Zeauvigerinisecundae Fordham. 1986 (*1149A), p. 47: 
stem species: G uem b e lin a  w ilcoxettsis Cushman and 
Ponton. 1932 (*843), p. 66.



U navailable G en eric  N am es U sed for Foram inifera

(Nomina nuda unless otherwise noted)
A can lhosp ira  Rcinsch. 1877 (*2554), p. 177. 
A ctinopU cata  Bashkirov ami Antonisbin, 1974 1*155}, 

p. 17 isubgenus of A sterocyclina ; invalid: no species 
included.

A m o rp h in a  W. K. Parker, in W. K. Parker and Jones. 
18571*23441, p. 278.

A m p h ig ra m m a  Rcinsch. 1877 (*2554), p. 177.
A ngelina  Altiner, 1986|*28A), p. 25 (name not available.

ICZN Art. 1.1 (b). no type species).
A rch eo rh is  Leupold and Bigler. 1936 (*1829), p. 606. 
A rm en ie lla  A. D. Miklukho-Maklay. 19531*2118), p. 60. 
A sk n p s isd e  Folin, 1881 1*1142), p. 138. 
A siem gave line lla  Reiss, 1957 1*2557), p. 3 (name not 

available, (C7.N Arts. 11 (d), and 16 (b)lii)). 
A stero rb ito id es  A. Silvestri, 1907 (*2941), p. 86. 
B andyus Ford ham. 19861*1149A), p. 56 (name not avail

able, 1C7.N Art. 13 (a)(i), no description); type spe
cies: G lo h a m ta lo id es  su te r i subsp. relizensis Bandy. 
Ingle, and Wright. 1971 |*119A>, p. 15: OD. 

B eichuanensix  K. L. Wang, 19791*3340), p. 120. 
B erthelin ia  Haynes. 1981 (*1437), textfig. 9.2 on p. 187: 

Copestake and Johnson, 1984 (*681), p. 183,184. 
Bessiella  Coni) and Hance. in Conil el al.. 1980 (*660). 

p. 62 (name not available. ICZN Art. 13 (b), type species 
not available); type species: Bessiella  leg m n d i Conil 
and Hance (not available. ICZN Art. 13 lalti), not de
scribed: ODlM).

The genus was described in Conil et al., 1980as in press, 
und the type species was also indicated as in press. Both 
are thus invalid at present. The genus was Bgain cited as 
Bessiella  in Conil. 1980 (*6571, p. 47, with description of 
another new species, but without validation of the genus.

B igeneropolis Marie. 1950 (*2035), p. 50.
B iteciina  Malakhova, 1969 (*1992), p. 31,71. 
B ithuram m ina  Miklukho-Maklay, 1963 1*2130), p. 148; 

type species: "Parathuramm ina'I aff. d a g m a m e  Groz- 
dilova and Lebedeva, 1954 |*1321), p. 23 (non Pam - 
thuram m ina  dagm arae  Suleymanov, 19451: OD. 

Genus invalid as type species not available: Parathuram - 
m in a  d a g m a ra e  Suleymanov is the type species of 
Parathuram m ina.

B iticinella  Sigal. 1966 (*2920), p. 189.193.
Described as a "morphogenre," as a “subgenus" of a 
"spectrogenre": categories not recognized by ICZN.

Bivicinesphaero  Kazennov, Bogush, and Benediktova. 
1975 (*1664), p. 20.

B lom tllus Ford ham, 1986 (*1149A|, p. 56 (name not 
available. ICZN Art. I3(a)(il. no description): type spe
cies: G lnhorolalia  b im g e a e  Blow. 19591*256), p. 210: 
OD.

B revisiphan  Chernykh, in Poyarkov. 1979 (*2466), p. 62 
(name not available, ICZN Art. 13 (bl. type species not 
available; type species: Brevisiphon cirvutus Chernykh, 
in Poyarkov. 1979 (name not available. ICZN An. 13 
la)li). no description); OD.

Described asa tubular agglutinated form, with apertures 
at the ends. Two species, B. c ircu lus and B. compresxus, 
are listed, but neither is described nor figured. As the 
two arc not differentiated, the generic diagnosis cannot 
be regarded as a combined generic and specific description.

C alcidiscus Grozdilova. 1960 (*1318), p. 44.
Carina A. D. Miklukho-Maklay. 1953 (*2118), p. 18. 
Caspirella N. K. Bykova, 1960 (*472), p. 324. 
C haeto trochus Ehrenbetg. 1866 (*1075), p. 76.81. 
C heinam m ina  de Folin, 1881 (*1142), p. 132.
C heiropsh  dc Folin. 1881 (*1142), p. 132. 
C hernousovella  Hutton, 19661*1578), p. 72 (subgenus of 

ParumillerellaV. type species: E astaffe lla  m osquensis  
Vissarionova, 1948 (*3296), p. 222: OD. 

C hom atocherrw llo  Dfl, 1977 (*960), espl. pi. 3. fig. 58. 
C hrysan lhem ina  K. L. Wang, 1979 (*3340), p. 120. 
C lavulade Folin. 1881 (*1142), p. 132 (non Clavula Wright. 

1859).
C lypeocyclina  A. Silvestri. 1908 (*2944), p. 154.

Theoretical genus, no species included. 
C typhogon ium  Reinsch. 18771*2554), p. 177. 
C o n ic o k u m u b ia  Septfontaine, 1981 (*2875), p. 174. 

IH.VI85.pl. I,fig. 14; Septfontaine, I986l*2875A),p. 54 
(name not available, ICZN Art. 13 (b), no type species). 

C onicop /enderina  Septfontaine, 1981 (*2875|, p. 172. 
174. 182-184. 192. 193; Septfontaine. 1986 |*2875A|, 
p. 54 (name not available, ICZN Art. 13 (b). no type 
species).

C o n ico w Ivu lin a M a ric , 19641*2042),p. 1083,1100.pl. I, 
figs. 3a, b.

C onocorb ina  Colom. 1982 (*652), p. 453: possibly err. 
cit.: not stated to be new hut C onocorb ina  m ulticam - 
eraia  described.



Cmlerulariu Rhumblcr, 19111*2620), p. 90, 100. 1.16: no 
type designated.

Genus originally described and illustrated by Rhumbler 
(1911) but no named species included. Unpublished plate 
explanations referred to the Illustrations as Craierularia 
truncalulinoides. but this manuscript name was first 
published in 1949 (Anonymous. 1949. *45, p. 3fil. and is 
not available iICZN An. 13 III))- 
Cribnaendothyra Lebedeva, 1956 (*1795), p, 46, 
Cyclogypsinoides A. Silvestri, 1937 (*2966), p. 201. 
Cylindrospira de Folln, 1883 (*1143), p. 318.
Dendropela de Folin. 1883(*1143|,p. 328: 18871*1144). 

p. 113.
Deshavesulus Ford ham. 1986 l*1149A|, p. 56 (name not 

available. ICZN Art. 13 la)(i). no description): type spe
cies: Globigerina purutirulala Deshayes. 18321*949A I, 
p. 170: OD.

Dillina Munier-Chalmasand Schlumbetger. 18831*2212),
p. 862.

Diplomasta de Folin. 1881 1*1142), p. 136.
Discolita Rofinesque. 1815 (*2505), p. 140. 
Discorbitoides A. Silvestri. 1907 (*2941), p. 86 (name not 

available. ICZN An. 13 (b). no type species). 
Dissimiloglobigerina Reiss, 1957 (*2557|, p. 4 (name not 

available, ICZN Am. II id), and 16 (h)lii)). 
Duopianum Haynes, 19811*1437), p. 156.167 iname not 

available. ICZN An. 13 lb), no species included I: also 
Duopianum Copestake and Johnson, 19841*681), p. 183. 
184.

Dynxeia de Folin. 1881 1*1142), p. 132.
Eggerellovulvulina Marie. 1964 (*20421, pi. I . Tig. 6a. b. 
Ehrenbergellus Ford ham. 1986 (*1149A), p. 56 Iname 

not available. ICZN An. I3|a)(i). no description): type 
species: Aristerospira packyderma Ehrenbctg. 1861 
1*1074), p. 276, 277, 303; OD.

F.ilemummina de Folin. 1881 (*1142), p. 132. 
Elipsomorphina Mohan. Soodan. and Bhaktavasala. 1984 

(*2163),p.316,pl. 10/2; also as Elipsemorphina. p.316 
inoro. nud.? or err. cit.'.'l.

E ndogtom ospim nella  Conil and Longerstaey. in Conil el 
al., 1980 (*660), p. 63. 70 (stated to be suggested as a 
new genus in a personal communication from Reyt- 
llngemame not available, ICZN An. I3la)(i). 13(b)). 

E ndoihyrina  Mikhaylov. 1935 (*2113), p. 40: type spe
cies: E ndolhyrina  lypica  Mikhaylov. 1935 (illustrated, 
but not described).

Eocyclammina Bermudez. 19501*203), p. 225. 
Eofmndiculuria K. V. Miklukho-Maklay. 1954 |*2134|, 

p. 42.
Eoglobigerinello Reiss. 1957 (*2557), p. 3 (name not 

available. ICZN Am. 11 Id), and 16(bl(iill. 
Eoglohorotalia Reiss, 19571*2557), p. 4 (name not available, 

ICZN Am . 11 (d). and 16 (b)lii)).
Eolituonella Bermudez. 1950 (*2031. p. 225. 
Eozawainella A.D. Miklukho-Maklay. 19531*2118), p. 18. 
Exseroammodiscus Poyarkov. 1957 (*2463|, p. 34,36. 
Falsella Fordham, 1986|*1149A),p.56(namenot available, 

ICZN An. I3(a)li). no description): type species: Fal
sella spurilumido Fordham. 1986: OD.

Favocibicides Saidova, 1975 (*2695), p. 615. pi. 78, fig. 5. 
Florenella  Conil. in Conil ct al.. 19801*6601. p. 63: type 

species: "Florenella stric ta  (Conil and Lyst," ?= Plec- 
logyru rolayt (Lebedeva) var. stricta  Conil and Lys. 
1964 <*661L p. 213. pi. 36. figs. 7 19-721 <invalid. ICZN 
Art. 15. varieties not available).

Also cited as Florennella  Conil. 1980(*657h p. 47. genus 
invalid, no valid type species.
The genus was briefly described by Conil. in Conil et al.. 
1980 (*660) as in press, with a sketch to show characteris
tics of the genus. The type species was stated to be 
Florenella  stricta . but stric t a was described as a variety 
in 1964. and varieties are nomenclaturally unavailable 
after I960: furthermore, as the same paper also described 
P leclogyra  convexa  var. stricta . on p. 180, pi. 27. figs. 
534-536. the two are homonyms, and no indication was 
given as to which taxon was indicated. Therefore the 
later "elevation" of the variety to specific rank as Florenella 
stric ta  is also invalid.

Florilus de Monlfort. 18081*21761. p. 134 (nom. suppress.: 
ICZN petition pending): type species: Florilus stellatus 
de Montfort. 1808 - err. nom. subsl. pro N autilus a s te r  
izans Fichtel and Moll, 1798 (*11241, p. 37; OD.

As shown by Hansen and Rogl (1980. *1397, p. 174). 
N autilus asterizans Fichtel and Moll, the valid name of 
the type species of Florilus. is unlike species commonly 
referred thereto but is congeneric with Hanzawaia. A 
proposal was submitted to the ICZN 1ZN1S 1 2225/2, 
petition pending) to suppress both Florilus and N autilus 
asterizans and to recognize H anzaw aia  as the valid name 
of this taxon.
G allerius Fordham. 1986 (*1I49A|, p. 56 iname not 

available. ICZN Art. 13 (a)(i>. no description); type spe
cies: G lobigerina  cnassaform is Galloway and Wissler. 
I927(*1209), p. 41.

G laesneria  Brotzen and Bermudez, in Bermudez, 1950 
(*203). p.341.

G landulinaria  Dain. I9601*872), p. 197.
G lo b a lte rn in a  Ivanova, in SubbotinB, Glushko, and 

Pishvanova. 1955 (*30821, p. 606.
G lobigerinellita Sobetxkiy et al., 1982 (*3014), p. 7 (nomen 

nudum or ert cii.l.
G lob ig lobotruneana  Reiss. 1957 (*2557), p. 3: also Reiss. 

19571*2558), p. 140, and table opp. p. 142 (name not 
available. ICZN Am . II Id), and 16 (b)(ii)). 

G/o6u/tVer Manoliu. 19721*2020), p. 117 (non G lohulites  
de Haan. 1825, nec Jeannel. 1954): subgenus of N um - 
mtilites (name not available. ICZN Art. 13 (b). no type 
species cited).

G ranulites Manoliu. 19721*2020), p. 116 (non G ranulites 
Rofinesque, 1831): subgenus of N um m ulites (name not 
available. ICZN Art. 13 (b). no type species cited). 

G ratobulim inella  Reiss. 1957 (*2557), p. 4 (name not 
available. ICZN Arts. 11 (d). and 16 (b)liil).

H elicites Gesner, 1758 (*1232), p. 50 (non-Linnacan). 
H elicospirina  Hutton. 1966 (*1578), p. 72; type species: 

Valvulitut p lica ta  Brady. 1873 (*331). p. 99. OD I name 
not available. ICZN Art. 13 (alii), no description).



Helicovalvulina Marie. 19641*2042), pi. I. figs. 4, 5.7. 
Herrmunnia Andreae. 1898 l*39|, p. 172. 
Hetemsteginella A. Silvestri. 1937 (*2966), p. 117. 
Hispidoglobigerina Reiss. 1957 (*2557), p. 3 (name not 

available. ICZN Arts. II Id), and Iblbtliil). 
Ilyopegma de Folin. 1881 1*1142), p. 139. 
llyoperidia dc Folin. 18811*1142), p. 139, 
llyosphaem de Folin. 1883 (*1143), p. 328.
Hyozotika de Folin, 18811*1142), p. 139.
Julia de Folin. 1881 1*1142), p. 141 (non Julia Gould. 

1862).
Kikrammma de Folin. 1881 (*1142), p. 132- 
Kitakamiella Toriyanvn. 1947 1*3210), p. 112. 113. 
Kaphas Sharkovskiv et al.. 1985 (*2882), p. 35. 
Labmglobrgerina Sigal. 1967 (*2921), p. 23. Morpbogenus: 

category not recognized by ICZN. 
Labroghbigerinella Sigal. 1967 1*2921), p. 21. Spectro- 

genus: category not recognized by ICZN. 
Ijibroglobigerinella Sigal. 1967 (*29211, p. 22. Morpho- 

genus: category not recognized by ICZN. 
Ijibrobiglohigerinella Sigal, 1967(*2921), p. 22. Morpho- 

genus; category not recognized by ICZN. 
laigena Boys and Walker. 1784 (*323), p. 6. as Serpula 

(Ijtgena) (publication rejected, ICZN Op. 558,1959). 
Limocaecum de Folin. 1881 1*1142), p. 139.
Linthuris de Montfort, 18081*2176), p. 254: type species: 

Urtthuris cassidatus de Montfort. 1808 (generic and 
specific names suppressed, ICZN, ZN(S> 2225/5, peti
tion pending),

Lipininella Cummings. 1961 (*698), p. 109,122.125 (name 
not available. ICZN Art. 13 (a)(i), 13 (b)l.

Maltopela de Folin. 1881 1*1142), p. 140; 1883 (*11431, 
p. 328.

Me.ssim Broizen, 19601*431), p. 13. 
Messinoglobigerinella Reiss. 1957 1*2557), p. 4 (name 

not available. ICZN Arts. 11 (d), and 16 (bMii)). 
Micmglohigerinella Reiss, 1957 (*2557), p. 4 l name not 

available. ICZN Arts. 11 (dI. and 16 Iblliil. 
NeimonggolinaG. Y. Xia, 19791*3399),p.4(subgenusof 

Minojapanetlat (name not available. ICZN Art. 13 (b). 
type species not designated).

Described as a cylindrical form with obvious tunnel and 
chomata and with fluted septa.
Nemkovella Less. 1983 (*1828), p. 1901 name not available. 

ICZN Art. 13(a)(i): 13 (bt.nodescription; type species 
not designated).

Neoarchaesphaera A. D. Miklukho-Maklay. 1958(*2124). 
p. 131. fig. I.

Neokilianina Septfontaine, 1986 (*2875A), p. 55 (name 
not available. ICZN Art. 13 (a)(il; 13 lb), no descrip
tion: type species not designated).

Neoorbitolites Ghose. 1959 (*1236), p. 376: and Neoor- 
hitoliies compleia Ghose, 1959.

Neoozawainelta T. X. Han and X. L. Lu. 1979 (*1387), p. 5. 
Neaseptatoumayella Bushmina. Bogush, and Kononova. 

I984(*457), p. 18. l9,37lsubgenusof Septatounuryella: 
nom. nud. or erT . cil.?).

Neatnwcorolalia Reiss. 1957 (*2557), p. 4 I name not 
available, IC7J9 Arts. II Id), and I6tbl(ii)>-

Nodosarina Parker and Jones. 1859 (*2345). p. 477 (nom. 
superfl.l.

Nodosarina was proposed in a discussion of Linne's Nau
tilus calcar, which was stated to be "a good type of the 
Cristellariae" From this type, “modifications" included 
Marginulina. Rohulina. Samcenaria. and Ptanularia. Parker 
and Jones stated that in"essentiai characters of structure 
and mode of growth, the Cristellaria and Nodosaria are 
one: and the Glandulinae. l.ingulinae. Denralinae. 
Rimulinae, Vaginulinue. Marginulinae. Dimorphinae. 
Flahellinae. and Fmndiculariae of authors necessarily 
fall in the same category. We propose to use the term 
Nodosarina as expressive of the type species, including 
all the above. We adopt Cristellaria and Nodosaria as 
subspecific | sic) apellations." Proposed expressly to include 
all of these previous genera, Nodosarina is a superfluous 
name and unavailable. Parker and Jones did not indicate 
a type species for Nodosarina. other than including its 
proposal within a discussion of Nautilus calcar that they 
regarded as a typical Cristellaria.
Nodulinella Rhumbler, in Anonymous, 1949 (*45), expl. 

pi. 8.
Nonionella Rhumbler, in Anonymous, 1949 (*45|, p. 40 

(non Nonionella Cushman, 1926); type species: Non
ionella aherrans Rhumbler.

Nonionia Risso. 1826 (*2628), p. 22: type species: Naut
ilus inemssatus Flchtel and Moll. 17981*1124), p. 38; SD 
Loeblich and Tappan. 1964 (*1910), p. C746 (unavail
able, type species suppressed, ICZN petition pending). 

Nautilus inemssatus. type species of Nonian de Montfort 
and Nonionia. was shown to differ from the long-standing 
concept of Nonion, and instead to be like that known as 
Anomalinoides. hence a petition was submitted to the 
ICZN (ZNlS) 2225/1) to suppress the species inemssatus, 
and designate Nautilus faba Ftchtel and Moll as type 
species of Nonion. Suppression of inemssatus also ren
ders the present name unavailable, and not a synonym of 
Nonion as previously considered.
Nonionina d'Orbignv. 18261 *23031, p. 293; type species: 

Nautilusasteriiuns Fichtel and Moll. 17981*1124), p. 37: 
SD Parker and Jones, 1863 (*2350), p. 433 (name not 
available, type species suppressed, ICZN ZNlSl 2225/2, 
petition pending).

Polystomella iNonionina) Parker and Jones, 1860 (*2347), 
p. 100 (nom. transl.l.

Nonionina was proposed by d'Orbigny to replace various 
genera described by de Montfort und by de Blainville. 
including Nonion. Melonis. Cancris, Florilus. Chrysolus, 
Lenuculina. Polystomella. and Placentula. hence was a 
superfluous name. Among the twenty-four species included 
by d'Orbigny were the type species of Melonis. Nonion. 
Florilus. Cancris. and Pullenia I although the type species 
for the latter was a nomen nudum in this publication).
Nummularia Wedekind. 19371*33551. p. 111 (non Num- 

mularia Sowerby and Sowerby. 1826).
Ocanthularia Sosnina, I9601*3032), p. 55.
Ophidiorutlla de Folin, 1881 (*1142), p. 140.
Orhitoina van de Geyn and van der Vlcrk, 19351*1233),



p. 222.227 (name not available. ICZN An. 13 lb): no 
type species.

Orieniella A. D. Miklukho-Maklay, 1953 (*2118), p. 21.
Orthocem Modeer. in Soldani. 17891*3017), p. 41; SD Mel

ville. 19591*2088), nom. reject.. ICZN petition pending.
Orthocera Lamarck. 1799 (*1774), p. 80 (non Orthoceni 

Modeer, 1789): type species: Nautilus raphanus Linne, 
I758(*1859), p. 711: OCX Ml inom. reject.. ICZN peti
tion pending).

Ovultda de Folin. 18871*1144), p. 114.

Pataeocomuspim Bogdanovich. 1952 (*268), p. 40. 41. 
46, 57.

Paleomayncina Seplfontaine, 1986|*2875A), p. 54 (name 
not available. ICZN An. 13 (al(i), no description).

PaleapfenderittaSeptfontaine. I986I*2875A|, p. 54(name 
not available. ICZN An. 13 (a)(i). no description).

Pamdagmarita K. L. Wang. 1979 (*3340), p. 120 (non 
Pamdagmarita Lys and Marcoux. 1978).

Pamvalvulina Septfontaine. 1981 (*2875), p. 175, 181. 
182. 186. 188. 192: Septfontaine. 1986 (*2875A), p. 54 
(name not available. ICZN An. 13 (b). no type species 
designated).

Parkerina Ford ham. 1986 (MI49A), p. 56 Iname not 
available. ICZN An. 13 la)(i|. no description): type 
species: Globigeriniiaiota F. L  Parker. 1962(*2340A), 
p. 250: OD.

Pentasyderina Nlcolucci, 1846 (*22561, p. 205.
Pilosiphonia Arnold. 1979 (*77), p. 306.321.
Planisepta Septfontaine, 1986 (*2875A|, p. 54 Iname not 

available, ICZN An. 13 laxi). no description!.
Planispini Chanton. 1964 (*520), p. 383.385,389.
Planorbella Kraeva, 1971 1*1726), p. 101.
Pozaryskaia Marie. 19641*20421, pi. 2. fig. 5a-c.
Pmecuneolina Reiss. 1957 (*2557), p. 2 (name not available. 

ICZN Arts. II Id), and 16 (bitii).
Pmeglohigerina Reiss. 1957 (*2557), p. 2 Iname not 

available, ICZN Ans. II (d).and 16(b)lii).
Pmemtalipom Salaj and Samuel, in Scheibnerova. 1962 

(*2748), p. 215.
Premnammina de Folin. 1881 (*1142), p. 136.
Protuophax Ghose, 1959 (*1236), p. 376.
Prolochusenella Z. Q. Zhang, 1984 (*3447), textfig. 2. 

p. 163.
Psammechinus de Folin. 1881 (*1142), p. 136 (non 

Psammechinus Agassiz. 18641.
Psammotychna de Folin. 1881 (*1142), p. 136.
Psammoperidia de Folin. 1881 (*1142), p. 135.
Psammozolika de Folin. 1881 (*1142), p. 138.
Pseudoalabamina Saidova. 1966 (*26921, p. 282.
Pseudocoscinoconus Speck. 1953 (*3049), p. 155.
Pseudoeggeivlla Septfontaine. 1981 (*2875), p. 181.182; 

Septfontaine, 1986 (*2875A), p. 54 (name not avail
able, ICZN An. 13 (a)(i), 13 (b), no description, no 
type species).

Pseudoirregutarina Sabirov. in Zadorozhnyy and Yuferev. 
19841*3421), p. 72.

Pseudoliiuola Marie. 1941 (*2031), p. 21.256.
Pseudomangashtia Hamaoui. in Hamaoui and Raab, 1965 

1*1385), p. 36, and chart following p. .39.

Pseudopmtriticites Yarikov. Melnikova, and Nikitina, 1959 
(*3417), fig. 2, p. 114.

Pseudosigmoilina Bogdanovich. 1952 (*268), p. 41. 42.
158 (non Pseudosigmoilina Banenstein. 1965 nec S. Y. 
Zheng. 1981).

Pseudospimlnculina Bogdanovich. 1952 1*268), p. 4). 
42. 152.

Pseudoiruncomtalia Reiss. 1957 (*2557), p. 4 (name not 
available. ICZN An. 1.3 (a)(i). 13 (bl.

Pivka de Folin. 1881 (*1142), p. 139.
Pymmidovalvulina Marie, 1964 (*2042), p. 1100, pi. I. 

fig. la-c.
Quinqueloculinella Knudsen and Lykke-Andersen. 1982 

1*1710), p. 107.
Rastidiscus Ferguson. 1962 1*1121), p. 1099.
Recloeoendothyra Reytlinger, 1971 (*2610), p. 9.
Rectoeoquasiendothym Reytlinger. 1971 (*2610), p. 9.
Rectoquasiendothym Reytlinger. 1971 (*2610), p. 9 (sub

genus of Quasiendothym).
Rectotrochamminoides Fischer, 1954 |*1131), p. 9.
Restis N. K. Bykova, 19591*471), text-fig. 3 1 subgenus of 

Uvigerinella).
Reticuloglobigerina Reiss. 1957 1*2557). p. 2 (name not 

available. ICZN Arts. II Id), and 16lb)(ii)).
Rhizopela de Folin, 1881 (*1142), p. 140.
Ropahzotika de Folin, 1881 1*1142), p. 141.
Rugoglobotruncana Reiss. 1957(*2557), p. 3: also Reiss. 

19571*2558), p. 140. and table opp. p. 142. Unavailable. 
ICZN Ans. II Id), and I6(b)lii).

Rzebakinella Caus and Vicens. 1984 (*516A), p. 271. 
275.pl. I. figs. 3,4. Illustrated under generic name only 
(name not available. ICZN An. 13 (a)lil: 13 Ibi. no 
description, no species included, no type species).

Sihirella Bulatova. I960 1*448), p. 69. 75. 76; also as 
Sibiriella. table 2. and text-fig. 2.

Sigmonosiphon Serova ct al.. 1984 (*2881), p. 61 (nom. 
mid.? or err. cit.l.

Siphovatvulina Septfontaine. 1981 (*2875), p. 175. 181. 
182. 186. 188. 191. 192: Septfontaine. 1986 (*2875A). 
p. 54 (name not available. ICZN An. 13 lal(i). Ibl, no 
description, no type speciesl.

Sosninella Sellier de Civrieux and Dessauvagie. 1965 
(*28671 p. 39.

No species included, only thin sections of unnamed spe
cies: name not available. ICZN An. 13 (b).
SphaervphthaJmidium Pokomy. 1954 (*2443), p. 59.
Spinoseptatoumavella Mamet, in Mamet and Skipp. 1970 

1*20151, p. 1135.
Spimlinoides Hamaoui. 19651*1381), p. 20: also Hamaoui. 

in Arkin and Braun. 1965 (*69), p. 10 iname not avail
able, ICZN An. 13 (b). no species includedi.

Stephanopela de Folin. 1881 (*11421, p. 140.
Subinvohita Trifonov and Burago. I960 1*3222), p. 96, 

used in the combination "Subinvolula Lancaster! (Suhb. I".
Taihuella A. D. Wang. Z. Q. Xu. and Y. M. Lu. 1979 

(*3338), p. 120.
Ticinella Sigal. 1966 1*29201, p. 189; described as 

'spectrogenrc"; category not recognized by ICZN.
Tnddella Fordham. 1986 |*!149A|, p. 56 (name not



available. 1CZN Art. 13 laKil, no description: non Tod- 
delta Brftnniman and Zaninetli. 19841: type species: 
Glnbigerina? grata Todd. 1*32031, p. 300; OD.

IbxinofLsis de Folin, 1881 1*1142), p. 130.
Trochoneltoidcs Plotnikova and Dabagyan. 19711*2420), 

p. 57.
Truncogtobotruncana Reiss. 1957 (*2557), p. 3 Iname not 

available. ICZN Art. II Id) and 16(b)(ii).
Vertebranomalina Marie. 1964 (*2042), p. 1082. 1083, 

1094. 1100. pl. 2, Tigs. 6a-c.

Vigularina N. K. Bykova. 1959 (*471), p. 72 (nom. nud.? 
or erT. eit.V).

Vissarionovella Hutton. I960 1*15781, p. 72; type spe
cies: Eostaffella Hutnsis Vissarionova. 1948 (*3296), 
p. 219: OD.

ZellereUa Hutton. 1966 (*1578), p. 72; type species: 
ParamillereUa thompsoni Anisgard and Campau, 1963 
(*44|, p. 102; OD. No description.

Zollina X. Chen and J. H. Wang, 1979 (*556), p. 2.



G eneric  and  Family G roup  Taxa A ppearing  
Too L ate for Inclusion

Alloglobigerinoides Huang. 1986(*1571A), p. 94(also as 
Allnglnhigeninntdes, p. 93): type species: Glabigerina 
conglnhata Brady. 18791*338), p. 286; OD. Superfam- 
ily Globigcrinacea.

Bidiexodina Leven. in Leven and Grabchak. 1986(*1833A), 
p. 27; subgenus of Eopolydicxodina. Type species: 
Eopolydiexodina (Bidiexodina! primaris Leven and 
Grabchak. 1986; OD. Family Schwagermidae, sub
family Polvdiexodininae.

Camurammina Brftnnimann and Keij. 1986 (*399A), p. 
20: lype species: Camurammina cifelli Brftnnimann 
and Keij. 1986; OD. Family Trochamminidae. subfam
ily TTochammininae.

Ccrebrina Patterson. 1986 (*2369A), p. 65: type species: 
Cerebrina perplexa Patterson. 1986; OD. Family 
Lagenidae.

Crescendo Cianipica. Cirilli, Martini, and Zaninetti. 1986 
|*598A), p. 208: type species: Crescendo vertebraiis 
Ciarapica et al.. 1986; OD. Family Biseriamminidae, 
subfamily Dagmaritmae.

Eofusulinetla Ektova. I986(*1096A), p. 10: lype species: 
PmfusulineUaprimitiva Sosnma subsp. asiarica Ektova. 
I976|*1095A), p. 84: OD. Family Fusulinidae.

Globofissurella Patterson. 1986 | *2369A |, p. 66; type 
species: Globofissurella scold  Patterson. 1986; OD. 
Family Lagenidae.

Kunklerina Rauzer-Chemousova and Reytlinger. 1986 
(*2S34A), p. 19; type species: Reophax kunklerensis 
Conkin. 1961 (*6711, p. 279: OD.

Kimklerinidae Rauzer-Chemousova and Reytlinger. 1986 
(•2534A), p. 19. Family of the Superfamily Hormo- 
sinucea.

Lapillincola Wilson. 1986 |*338IA|, p. 3: type species: 
Lapillincola faringdonensis Wilson. 1986: OD. Family 
Placopsilinidae.

Lepidopamimchammina Brftnnimann and Whittaker. 1986 
(*409A|,p. 118 (subgenus of Parutmehammina)', type 
species Pamtmchammina (Lepidoparatmc hamminu) 
lepida Brftnnimann and Whittaker. 1986; OD. Family

Trochamminidae, subfamily TVochammininae. Syn.: 
Tmchammina (LepidopamimchamminaI Brftnnimann 
and Zaninetti. 19841*412), p. 64,68 (name not available. 
1CZN Art. 13 (a)(i), 13 (b); no description, no type 
species).

Lingulolmchammina Hercogova, 1987 (*1464A), p. 201; 
type species: Tmchammina callima Loeblich and 
Tappan. 1950 (*1882A), p. 10; OD. Family Trocham- 
minidae.

Moellerites Solov'eva, 1986 (*3027A), p. 15; type spe
cies: Moellerites lopasnienscs Solov'eva. 1986; OD. 
Order Fusulinida.

Pamlagena Sabirov. l986(*2685A),p. 102: type species: 
Archaelagena magna Sabirov, 1978 (*2684), p. 18: OD. 
Family Parathuramminidac.

Pseudovirgulina Grignani and Cococcetta, 1973 (M300A), 
p. 309; type species: Pseudovirgulina solignaciGrignani 
and Cococcetta. 1973; OD.

Quasisla/felta Solov'eva, 1986 (*3027A|, p. 21; type spe
cies: Quaxistaffella poslpamdoxa Solov'eva, 1986: OD. 
Order Ozawainellidu.

Rockfordina Rauzer-Chemousova and Reytlinger. 1986 
|*2534A), p. 18; type species: Reophax lachrymasus 
Gulschick and Treckman. 1959(*1347A), p. 240: OD. 
Family Hormosinellidae.

Staffellaeformes Solov'eva. 1986 (*3027A), p. 20; type 
species: PmfusulineUa staffellaeformis Kireeva, in 
Rauzer-Chemousova et al.. 1951 (*2S32), p. 159: OD. 
Order Fusulinida.

Toretammina Brftnnimann, 1986 (*389A), p. 95; type 
species: Toretammina whitlakeri Brftnnimann, 1986; 
OD. Family Trochamminidae. subfamily Toretam- 
mininae.

Toreiammininae Brftnnimann. I986(*389A), p. 95: sub
family of Family Trochamminidae.

Tnematophmgmoides Brftnnimann and Keij, 1986 (*399A), 
p. 14; type species: Trematophmgmoides bruneiensis 
Brftnnimann and Keij. 1986; OD. Family Lituolidae. 
subfamily Haplophragmoidmac.



A pparen tly  D escribed  G enera  for W hich 
R eference N ot Seen

Eonmphaloiis. Cited by Chermnykh, 1984 (*577), p. 315. 
Gmzdilrivella Chermnykh. 1972 (*576); type species: 

Gmzdilovelta minima Chermnykh. 1972: OD. 
Ocellina. Cited by Davydov, 1986("902A), p. 35. 
Pseudoiaherina. Pseudoiaherina malabarica listed by 

Datta and Bhatia, 1977 (*894), p. 59.

Rectopamendothyru Chermnykh, 1972 (*576); type spe
cies: Rectopamendothyru prima Chermnykh. (972: 
OD. Family F.ndothyridae.

Ruzhenzevites. Cited by Davydov'. !986|*902A), p. 35. 
Schellusicnia. Cited by Davydov. I986(*902A), p. 35. 
Uitrudaixina. Cited by Davydov, I986(*9Q2A), p. 35.



G en eric  Taxa E rroneously  
R egarded  as Foram inifers

A guayoina  Bermudez, 1938 (*197), p. 386: lypc speies: 
A guayoina  a stem sto m a ta  Bermudez. 1938. 

Anthozoan.
A m m osphaero ides  Cushman, 1910 1*7011, p- 31; type 

species: A m m o sp h a em id es distom a  Cushman. 1910. 
A m m m o sp h a e riu m  Rhumbler. 1913 (*2621), p. 348 

emend.).
Mineral coating on sand grain: inorganic.

AoujgaJia G. Termier and H. Termier, 1950(*3136), p. 40: 
type species: A oujgatia  variabilis G. Termier and 
H. Termier. 1950: OD.

Aoujgatia  G . and H. Termier. 19471*3135), p. 146.271. 
pi. 5. fig. 46 (nom. nud.l.

Previously included in the Endothyracea but now placed 
in red algae, family Ungdarellaceae.
A rchaelagena  Howchin. 1888 (*1560), p. 539: type spe

cies: Lagena how chiniana  Brady. 18761*334), p. 121. 
Plant.

A m o ld ia  Hovasse, 1956 (see B irrim am old ia f. 
A sch em o n e lla  Brady, 1879 (*337), p. 44: type species: 

Aschem onella  scahrn Brady, 1879; OD(Ml. (See Plate 
42. figs. 17, 18).

A raschem onetlum  Rhumbler. 1913 (*2621), p. 440 (err. 
emend.).

As A sch em o n e lla  is now placed in the Class Xeno- 
phyophorea. so also are the family group taxa based 
on it:

Aschemonellidae Elmer and Fickert, 1899 (*1088), 
p. 604.

Aschemonellinae Cushman. 1910 (*701), p. 80. sub
family: nom. transl.

Araschemonellinia Rhumbler. 19131*26211, p. 439 (err. 
emend.).

The lest consists of a single or branching series of 
tubular to inflated chambers connected by stolonlike 
necks, constructed of membrane-bound accumulations 
(stercomare) of fecal pellets (stercomes); multinucleate, 
cytoplasm contains minute barite crystals, and is enclosed 
within a branched system of organic tubes (granellare). 
Holocene; deep Atlantic and Pacific. A sc h em o n e lla  
ram uliform is Brady, 1884 was shown by Gooday and 
Noll (1982. *1266A) to be a xenophyophoran, and the 
type species. A. scabra. also is similarly allocated (Gooday, 
personal communication, Feb. 20, 1987).

A steroxphaera  Reytlingcr. 1957 (*2600), p. 775: type spe
cies: A sterosphaem pu lchm  Reytlinger, 1957: OD(M).

Calcisphere.
A uerinella  Frenguelli. 1953 (*1179), p. 46; type species: 

A u erin e lla  fu eg ia e  Frenguelli, 1953.
A u er ia  Frenguelli, 1951 1*1178), p. 20, not described, 

merely cited as “A u eria  rigida n. gen. et n. sp."
A very small serial structure found in acid residues of 

Pleistocene interglacial deposits (gyttja) and therefore 
suggested to be siliceous, but it is probably an organic 
fungal structure.
Baissunella  Arapova. 1961 1*56), p. 151: type species: 

Baissunetla m irkam alovae  Arapova: OD.
Previously placed in the Ammodiscidae. this very 

large Cretaceous form may be a worm tube.
Balanulina  Rzehak. 1888 (*2680), p. 265; type species: 

Balanulina k iti li i Rzehak. 1888.
Possibly a barnacle, bryozoan, or coral; unrecognizable. 

B irrim am old ia  Hovasse and Couture. 1961 (*1559), p. 
1054 (nom. subst. pro A m o ld ia  Hovasse. 1965); type 
species: A m o ld ia  a n tiq u e  Hovasse, 1956, OD.

A m o ld ia  Hovasse. 1956 (*1558), p. 2584 (non A m o ld ia  
Mayer, 1887. nec Kieffer. 1895. nee Wlassenko. 
1931): type species: obj.; OD.

Inorganic siliceous and iron oxide globules from 
Precam brian of Africa.
C adosina  Wanner, 1941 (*3348), p. 79; type species: 

C adosina fu sc a  Wanner, 1941.
Tintinnida.

C adosinella  Vogler, 1941 (*3305), p. 282; type species: 
C adosinella  gracillim oides Vogler, 1941.

Tintinnida.
Calcisphaera  Williamson, 1881 (*3380), p. 520.

Calcisphere.
C alcisphaerula  Bonet, 1956 (*300), p. 55; type species: 

C alcisphaerula innom ina ta  Bonet, 1956: OD.
Calcisphere.

C ancetlus Derville, 1950 (see P alaeocancellus DerviUe, 
1952).

Caninina Vyalov, 1977 (*3328), p. 7; type species: Caninina 
odobaena  Vyalov, 1977; OD.

Described from the U. Trias (Carnian I as a large arcu-



aie tapering tube and assigned to the Flagrinidac. Proba
bly a scaphopod.
C apsulina  Seguenza. 1880 (*28391, p. 375: type species: 

C apsulina loculicida  Seguenza, 1880.
Probably echmoderm pedicellaria.

C ayeuxina  Galloway, 19331*1205), p. 156; type species: 
C ayeuxina  precam hrica  Galloway, 1933; OD.

Inorganic spheres, Precambrian of Brittany. France. 
C eilulina  Zborzcwski, 1834 (*3441), p. 308.

Alga.
C ercid ina  Vogler, 1941 (*3305), p. 290: type species: 

C ercid ina supracretacea  Vogler, 1941.
Probably Tintinnida.

C heilosporites Wahner. 1903 (*3333), p. 98; type species 
C heilosporites tirvlensis Wahner. 1903.

Alga.
Chuaria  Walcott, 1899 (*33341, p. 234; type species: 

Chuaria c ir c u la rs  Walcott, 1899.
Prasinophyte algal cyst.

C ochlea tina  E. V. Bykova. 1956 (*465), p. 12: type spe
cies: C ochlea tina  p lavinensis E. V. Bykova, 1956.

Bryozoan, probably Corynotrypa.
C o elo tro ch iu m  SchlQler, 1879 (*2758), p. 668; type spe

cies: C o e lo tm c h iu m  d e c h e n i Schlilter, 1879.
Alga.

Coscinoconus Leupold. In Leupold and Bigler, 1936(*1829), 
p. 618: type species: C oscinoconus alpinus Leupold, 
1936.

Alga.
C ysteod ic iy ina  H. J. Carter, 1880 (*506), p. 448; type 

species: C ysteod ic iy ina  com pressa  Carter, 1880.
Calcareous alga.

C yto sp h a em  R H. Derville, 1931 (*945), p. 139; type 
species; C vtosphaera cancellata  R H. Derville. 1931: 
OD(M).

Calcispherc; according to Conil and Lys. 1964 (*661), 
p. 44 -  Palaeocancetlus Derville, 1952 but has obvious 
priority, if congeneric.
D exiopora  Ehrenberg, 1858 (*1073), p. 309.

Glauconite.
D exiaspim  Ehrenberg. 18581*1073), p. 309 (non D exiospim  

Caullery and Mesnil. 1897).
Glauconite.

D iplosphaerella  Kristan-Tollmann, 1972 (*1743), p. 528; 
type species; D iplosphaerella  ram osa  Kristan-Toll- 
mann, 1972: OD.

Internal structure suggests that this is a radiolarian. 
D iscoidina  Terquem and Berthelin. 1875 (*3150), p. 15 

(non D iscoidina Stein, 1850): type species: Discoidina  
liasica Terquem and Berthelin, 1875.

F.chinogm m ia  Schroder, 1907 (*2790), p. 345: type spe
cies: E chinogrom ia  m u h ifen e s tm ta  Schidder. 1907; 
OD.

Probably an Acantharian radiolarian.

F ourstonella  Cummings. 19551*694), p. 6; type species: 
Stacheia  fu sifo rm is Brady. 18761*334), p. 114, OD.

A red alga.
G irvanella  Nicholson and Etheridge, 1878(*2255|, p. 23; 

type species: G irvanella  prob lem atica  Nicholson 
and Etheridge, 1878.

A rg irvaneltum  Rhumbler, 1913 1*2621), p. 386 (err. 
emend.).

Alga.
G onio lina  d'Orbigny. 1850 (*2312), p. 41; type species: 

G onio lina  hexagona  d'Orbigny, 1850.
Dasyclad alga.

G ranulosphaera  Derville, 19311*945), p. 132; type spe
cies: G ranulosphaera laevis Derville, 1931; OD(M).

Calcispherc.
H ipporina  E. V. Bykova. 1955 (*464), p. 36 (also as 

H ypporina . p. 36, 37|; type species: H ipporina  
kastila  E. V. Bykova. 1955: OD.

Originally described as a foraminifer in the Lagenidae 
1= Nodosariidae), it was tentatively transferred to the 
Nodosinellidae (Loeblich and Tappan, 1964, *1910, 
p. C324). Probably not a foraminiferan.
H oloclad ina  H. J. Carter. 1880 1*506), p. 447; type spe

cies: H oloc lad ina  p u stu iife ra  H. J. Carter, 1880; 
OD(M).

Calcareous alga.
K elyp h o sp h a em  H. Derville, 1952 1*944), p. 434; no 

named species included.
Calcispherc.

Lacazopsis H. Douville:, 1930 (*1003), p. 247; type spe
cies; Lacazopsis term ieri H, Douville, 1930: OD(M).

Described originally as a miliolid from the U. Creta
ceous (Senonian) of Morocco, it apparently is an encrust
ing cheilostome bryozoan.
Ladinosphaera  Oberhauser, 1960 (*2289), p. 44; type 

species: L a d in o sp h a era  g e o m e tr ic a  Oberhauser. 
1960; OD.

Limonitic concretions.
LepyrosphaeraH . Derville, l952(*944),p.434;nonamed 

species included.
Calcispherc.

M atlhew ina  Galloway. 1933 (*1205), p. 157; type spe
cies: G lobigerina cam brica  Matthew. 1895(*2064A), 
p. I l l:  OD.

M icro tubus FlQgel, 1964 (*1140), p. 75; type species: 
M icro tu b u s c o m m u n is  Fliigel, 1964; OD.

Based on thin sections of numerous very small tubes 
from the U. THassic (Rhaetian) of Austria. Italy, and 
Greece: wall composition not stated: probably algal, 
resembling G irvanella.

M illaretlo H. J. Carter, 1888 (*507), p. 178: type species: 
M illarella cantabrigiensis H. J. Carter, 1888. 

M oellerina  Ulrich. 1886 (*32441; type species: M oellerina  
g reen ei Ulrich, 1886; ODIM).

Described as a foraminifer, but it is an internal cast of 
a gyrogonitc of the charophyte alga Trochiliscus.



So d o p la n u tis  Hussey, 144.1 (*1577), p. 166; type species: 
S o d o p la n u ks  elongata  Hussey, 1943.

Isopod appendage.
Pachysphaerina Conil and Lys, in Conil et al.. 19691*658), 

p. 37 (nom. subst. pro Pachysphaera  Conil and Lys, 
1964); type species; Pachysphaera derv ille i Conil 
and Lys. 1964; OD,

fPachysphuera  Voynovskiy-Kriger. 1963 (*3324), p. 72 
(nom. nud.l.

Pachysphaera  Conil and Lys. 1964 (*661), p. 42 Inon 
Pachysphaera  Pilsbry, in Pilsbry and Tyron, 1892, 
nee Ostenfeld. 1899, nec Brandi. 1902).

Pachysphaerina  Conil and Lys. 1968 1*6651, p. 501 
(nom. nud.t.

Calcispherc: according to Mamet (in Mumet et al.. 
1970, *3013, p. 4I| - C alcisphaera  Williamson. 1881.
P alaeocancellus H. Dervillc. 1952 (*943), p. 237; type 

species; C alcisphaera cancellatus Williamson. 1881 
(*33801.

C ancellus H. Derville. 1950 (*941), p. 476 (non C anceT  
lus Milne-Edwards, 1836): unavailable ICZN Art. 
13 (bl as no type species cited, hut valid, ICBN, if 
algal, as originally described.

Calcispherc.
Palaeonuheculuria  Rcytlingcr. I950(*2597|, p. 91: type 

species: Pulaeom tbecularia  f lu x a  Reytlinger, 1950; 
OD.

Attached form previously regarded as a foraminifer 
but probably algal.
Paluensphaem idina  Korolyuk. I966(*1722|, p. 189: type 

species: P a laeosphaero id ina  k n ja sev i Korolyuk. 
1966: OD.

Thick-walled spheres, up to 1.0 mm in diameter and 
with single-layered wall, described from L. Cambrian of 
the USSR: Urals, and associated with algal oncolites 
such as Osagia. Probably algal.
Pftugella Huddleston and Haitian. 1981 (*1573), p. 421: 

nom. subst. pro TriceUaria Pflug. 1965; type spe
cies: Tricellaria delytensis Pflug. 1965: OD.

Tricellaria Pflug. 1965 (*2401). p. 15 (non Ihcellaria 
Fleming, 1828).

Described originally as of unknown relationships, the 
homonym was renamed as a possible foraminifer. Ii prob
ably is fungal in origin and may be a result of fungal 
comamination of the rocks in outcrop or during labora
tory preparation. If fungal. TriceUaria is the valid name.
Polyderm a  H. Derville, 1951 (*942), p. 273; type species: 

Polvderm a incerium  H. Derville. 1951: OD.
Calcispherc.

Polvlrema Risso, 1826 (*2629), p. 340 (non Polytrema 
Rafinesque. 1819. nec Fcrussac. 1822. nec d'Orbigny. 
1850).

Bryozoan.
PrtUocyclina Haalzow. 1922 (*2322), p. 35: type species: 

P rolocyclina liasina Paalzow. 1922: OD(Ml.
Echinoderm ossicle.

P sam m osiphon  Vine. 1882 (*3294), p. 390; type species: 
P sam m osiphon  a m p lexu s  Vine. 1882.

Possibly Annelida.
Pseudarcella  pandel. 1909 (*3048), p. 199: type species: 

Pseudarcella  rh u m h leri Spandel, 1901: OD.
A rpseudarcelloum  Rhumbler. 19131*2621), p. 349 (err. 

emend.).
Tintinnida.

P seudogypsina  TVauth, 1918 (*3221), p. 243: type spe
cies: P seudogypsina m u ltifo rm is Trauth, 1918.

Possibly a calcareous alga.
P seudoverm iporetla  Elliott. 1958 1*1100), p. 419: type 

species: Pseudoverm iporetla  sodalica  Elliott. 1958: 
OD.

Variously regarded as an alga or foraminifer. Korde 
(1967, *|720A) reported the presence of sporangia and 
referred it to the red algae. It occurs in the Permian 
(Asseliun to Djulfian); Tethyan region of Europe, Africa, 
and Asia; Sumatra. Japan. Thailand: Philippines.
Q uasipolvderm a  Conil and Lys, 1964 (*6611, p. 51: type 

species: P olvderm a chovanensis  Reytlinger, 1957 
1*2600), p. 775: OD.

R adiina  Reytlinger. 1957 (*2600), p. 775; type species: 
R ad iinagrac iosa  Reytlinger. 1957; OD(M).

Calcispherc.
R a d io sp h a era  Reytlinger. I960 (*2602). p. 146 (non 

R adiosphaera  J6rgensen, 1905, nec Snow, in Ward 
and Whipple. 1918.nec Pascher, 1932); type species: 
R adiosphaera basilica Reytlinger, 1957; OD.

R adiosphaera  Reytlinger. 1957 (*2600), p. 775 (not 
available, no type species designated).

Calcispherc.
R atella  Kotlyar. 1982 (*1725), p. 10: type species: R atella  

ram iform ia  Kotlyar. 1982: OD.
N inaella  Kotlyar, 1980 (*1724), p. 67.69 (nom. nud.): 

Berchenko and Kotlyar, 1980 (*188), p. 129. 131 
(nom. nud.).

Globular, up to 0.15 mm in diameter: with finely 
granular, dark gray homogeneous wall that was suggested 
under high magnification to be finely perforate; with 
numerous irregular, branching solid protrusions. U. 
Devonian (U. Frasnian); USSR: Volinsk, Lvov, and Odessa 
districts.

Illustrated only with drawings of specimens in thin 
sections and foraminiferal affinity doubtful. Wall com
position not described, but Lhe small size of the simple 
sphere with surface covered by very irregular and possi
bly bifurcating processes suggest that it may be an acritarch. 
as such processes arc not characteristic of the foraminifera. 
R ectangulina  Antropov. 1959 (*52), p. 30: type species: 

Syn ie lla  lortuosa  Antropov, 19501*51), p. 31; OD.
Originally regarded as a foraminifer. it was later trans

ferred to the Reitlingerellida; now placed with the red 
algae.
R enalcis Vologdin. 1932 (*3307), p. 15; type species: 

Renalcis gm nosus Vologdin. 1932: OD.



Described originally among the archeocyathids from 
(be M. Cambrian, regarded as a bluegreen alga by Kordc 
11961, *1720, p. 55) and a red alga by Vologdin (1962. 
•3307A, p. 4771, ii was considered by Riding and Brasier 
11975, *2626A, p. 2()0) to be a foraminifer, and the family 
Renalcidae defined to include it.
R hap h id o scen e  A. V. Jennings. 18961*1608l,p. 520: type 

species: R hap h id o scen e  con ica  Jennings. 1896.
A rrh a p h a scen u m  Rhumbler. 19131*2621), p. 346 lerr. 

emend.).
Juvenile of sponge Tentorium.

Scanietla Pflug, 1965 (*2400), p. 55; type species: Scaniella  
scaniensis Pflug, 1965; OD.

From thePrecambrian(Algonkian)of USA: Montana, 
and the U. Cambrian of Sweden; not a foraminifer.
Sem seya  Franzenau. 18931*1177), p. 358: type species: 

Sem seya  lam ellata  Franzenau, 1893.
According to Bajraktarevid (1983, *107, p. 9), Sem seya  

is a calcareous dinoflagellaie cyst.
S ep ta m m in a  Meunier, 1888(*2096|, p. 235: type species: 

S e p ta m m in a  renauU i Meunier. 1888: SD Gallo
way, 1933 1*1205), p. 160.

Probably fungal hyphae and spores.
Serginella  Pronina. 1964 1*2475), p. 7; type species: 

Serginella  xcabrum a  Pronina. 1964; OD.
Described from the Silurian (Wenlockian. Ludlovian) 

as belonging to the Paralhuramminidae. but the illustra
tions appear to indicate a somewhat metamorphosed 
sediment and the characters indicated for the genus 
cannot be substantiated.
S ip h o n em a  J. G. Bomemann, 1887 (*306), p. 17.

Alga.
Sphaerella  Keller, 1946 (*1669), p. 95 inon Sphaerella  

Sommerfelt, 1824, nec Conrad, 1838, nec 1860. nec 
Gray, 1869, nec Bubani, 1901. nec Hedingand Pan
ning. 1954. nec Reytlinger. 1957).

Oligosteginid or possibly oolite from the U. Cretaceous. 
Sphaerella Reyllinger, 1957 (*2600), p. 775 (non Sphaerella  

Keller. 1946. etc.): type species: Sphaerella  mira- 
hitis Reytlinger. 1957; ODIMl.

Calcisphere.
Spirigerina  Terquem. 1866 (see Terebralina). 
Spirocerium  Ehrenberg. 1858 (*1073), p. 310: type spe

cies: Spirocerium  p riscum  Ehrenberg. 1858: ODlMl.
Glauconitic globules.

Spongina  de Gregorio, 1930 (*1293), p. 8, 48: type spe
cies: Glohigerina tSponginal perm ica  de Gregorio. 
1930.

Described as suhgenus of Glohigerina; not a foraminifer. 
Stacheia  Brady. 1876 (*334), p. 107: type species: Stacheia  

m arginulinoides Brady. 1876: SD Cushman. 1927 
(*746), p. 189.

Stacheya  Delage and Herouard. 18% (*926), p. 134 
(err. emend.).

A rsta ch eco u m  Rhumbler. 1913 |*2621|, p. 446 (err. 
emend.I.

Red alga of family Ungdarellaceae.
Stacheo ides  Cummings. 1955 (*695), p. 343: type spe

cies: Stacheia  po ly trem alo ides  Brady, 1876 (*334), 
p. 118; OD.

Red alga; family Ungdarellaceae.
S to liczk ie lla  H. J. Carter. 1888 (*507), p. 173; type spe

cies: Sto liczk ie lla  theoba ld i Carter. 1888; OD.
Probably echinoderm.

S to m io sp h a em  Wanner. 1941 (*3348|, p. 76; type spe
cies: Stom iosphaera  m oiuccana  Wanner. 1941.

Calcareous cysts, possibly dinoflagellate. 
Syringam m ina  Brady, 1883 (*343), p. 159; type species: 

Syringam m ina  fragilissim a  Brady, 1883; OD.
A rsyrin g a m m u m  Rhumbler, 1913 (*2621), p. 345 (err. 

emend.).
Xcnophyophorida.

Terebralina Terquem, 1866 (*3141), p. 471. 173 (nom. 
nov. pro Spirigerina  Terquem, 1866, non d'Orbigny, 
1847; type species: Spirigerina an tiqua  Terquem. 
I866(*3140),p.354.454lsvn. -  Terebralinaregularis 
Terquem. 1866, *3141, p. 473); ODlMl.

Spirigerina  Terquem. 1866 (*3140), p. 454 inon Spiri
gerina  d'Orbigny, 1847).

Previously regarded as a bigh-spired. nonebambered 
genus in the Bulirainidae, or as an early high-spired 
genus of the family Spirillinidae, and type of the subfam
ily Terebralininae Cushman, 1927(*742),p. 65. However, 
the large size 11.0 mm in length), very narrow and elon
gate form. and the nature of the apertural region of the 
type and apparently only figured specimen are unlike the 
foraminifers. It is probably a small gastropod or perhaps 
an internal cast of one.
Terquem ina  Galloway, 1933 (*1205), p. 157; type spe

cies: Terquem ina devon ica  Galloway. 1933; OD. 
TriceUaria (see Pflugella).
Trichosphaerium  Schneider, 1878 (*2784)t type species: 

Trichosphaerium  sieb o ld i Schneider. 1878.
A rhizopod with lest of calcareous spicules: suggested 

to belong to the Lobosia. not the Foruminiferida. as the 
pseudopodia are nongranulose.
Tscherdyncevella  Antropov. 1950 (*511, p. 29: type spe

cies: T sch erd yn cevella  a cervu lin o id es  Antropov. 
1950: OD.

Attached and irregular in form, with calcareous wall 
and numerous chambers. Devonian of the Russian 
Platform. Probably algal.
Turriclavula Rhumbler, 1911 (*2620), p. 85: type species: 

Tuiriclavuta in terjecta  Rhumbler, 1911; OD.
Described from bottom sediments in the Atlantic, off 

Cape Verde Islands, os having a small uniserial and 
rectilinear test, 0.15 mm in length, with membranous 
organic wall and apparently slillike terminal aperture. 
Appears to be a fungal spore and congeneric with 
Pleurocellisporites.



U m bella  Maslov, m E. V. Bykova. 1953 (see U m h ellin aI. 
U m bo Hina Loeblich and Tappan. I%1 1*1902). p. 284: 

nom. suhst. pm U m hella  Maslov, (955; type species: 
U m bella hello Maslov, 1955: OD.

U m hella  Maslov, in E. V. Bykova, 1955 1*464), p. 37 
Inon U m bellad'Orbigny, 1841, necScutlder. 18821; 
type species: ohj.

U m hella  Lipina. 1950 |*186l), p. 111-115. pi. 3. figs.
18-20 (invalid: no description).

An algal cyst or charophyte gyrogonite.
W eikkoetla  Summcrson, 1958 1*3105), p. 548: type spe

cies: W eikknella  spkaerica  Summerson. 1958; OD.

Silicified steinkem of a gyrogonite of the charophyte 
M oellerina  or K a rp in sk  va.

W etheredetla  Wood, 1948 (*3389AI, p. 20: type species; 
W etheredella  silurica  Wood, 1948.

Alga.
X e n o ih e k a  Eisenack. 1938 (*1090), p. 239; type species: 

X en o lh e k a  k lin o sto m a  Eisenack. 1938: OD. 
Previously considered an allogroroiid forammiler. but 

probably belongs with the graptolltes. Sec Eisenack, 
1970 (*1095) p. 449.



G lossary

aboral Opposite to oral side or end.
A, generation Plurinudeate megalospheric forms.
A, generation Uninucleate megalospheric forms.
acanthus; pi., acanthi Sharply pointed second

ary deposit on chamber floor of endothyrids, 
not distally curved.

accessory apertures Test openings that extend 
through or between accessory structures but 
notdirectly into the chamber lumen; as in bullae 
or tegilla of planktonic foraminifers.

acervullne Chambers in irregular clusters, as in 
Acervulina.

acdnate Structure of equatorial layer having one 
or more aktinorbitoid interradii. as in Aktinor- 
bitoides and the Pseudorbitoididae.

admndHary chamber Small chamber originating 
from stolon in deuteroconchal wall, as in Lepi- 
dorbitoides.

adeloslne Internal structure Juvenile stage of 
proloculus and comuspirine second chamber 
with neck and encircling the proloculus, as in 
Adelosina.

adventitious Foreign particles, as those forming 
agglutinated test.

ad volute Enrolled test, with neither completely 
involute nor evolute coiling; chambers of each 
whorl only partially overlapped by the next 
whorl.

agamont Foraminiferal zygote and mature indi
vidual produced by fusion of gametes; distin
guished from asexually produced gamoni genera
tion.

agglutinated With foreign particles, commonly 
mineral or shell fragments, bound together by 
cement in the test wall.

aktinorbitoid interradius Sector in the equato
rial plane of the actinate test, composed only of 
lateral chambers.

aktinorbitoid radius Sector in the equatorial plane 
of the actinate lest to which true equatorial 
chambers are confined; separated by the inter- 
radii.

alar prolongation Lateral part of involute spiral
ling chambers of a lenticular test, extending 
over the surface of previous whorls and com
monly meandering in form, 

alveolus; pi., alveoli I. Irregular blind cavities in 
agglutinated test wall of Loftusiidae. 2. Minute 
cavities in keriotheca of some fusulinids. .I. Blind 
chamberlel with secondary apertures opening 
only at the back, in alveolinids such as Bui- 
lalveoltna.

alveolar wall Wall with numerous small alveoli, 
amoeboid Shape as in Amoeba, with lobopodia;

as in gametes of Spirillina. 
ampulla; pi., ampullae Modified primary cham

ber added in line with the normal chamber addi
tions but covering primary aperture of earlier 
chambers, possessing one or more smaller mar
ginal openings or openings at the end of tubular 
extensions, as in Globigerinita. 

annular Cyclic or ringlike, 
annular canal Free space left beneath the subep- 

idermal network of the endoskeletal pillars (if 
any), as in Orbitopsella.

annulus, pi., annuli Ring or circle of chambers, 
anterior Directed forward, toward aperture, 

distally.
antetfaeca Final septal face in fusulinids; apertural 

face.
aperture Main opening or openings from cham

ber of test, allowing cytoplasm to flow to the 
exterior for extension of pseudopodia or to bring 
in nutrients.

apertural face External surface of final chamber 
wall, where the primary aperture is located; 
antetheca of fusulinids.

apertural lip Projection of chamber wall above 
and along an interiomaiginal aperture, as in 
Globorotalia. or surrounding an areal one. as 
in Siphoiextularia.

arborescent Branching in treelike manner, 
areal aperture Aperture in face of final chamber.



areal bulla; pi., bullae Blisterlike structure cov
ering areal apertures as in Globigerinatella. 

arenaceous Constructed of quartz sand particles, 
as in agglutinated tests.

areolate Surface subdivided into smaller spaces, 
argillaceous Constructed of clay or mud. as in 

some agglutinated tests.
astral fissure Fissure separating the astral lobe 

from the adjoining ventral chamber wall and the 
umbilical flap of the same instar, in Rotalia tro- 
chidiformis: astral furrow; labial aperture, 

astral furrow See astral fissure. 
astral lobe Triangular imperforate extension of 

the aperturul face over the spiral canal in the 
umbilical region, separated from the ventral 
chamber wall by a deep fissure iastral fissure, 
astral furrow), as in Rotalia: folium: ventral 
tenon: umbilical lip.

atelomonolamellar Primarily lamellar foraminif- 
eral test but without addition of secondary 
lamellae over the earlier formed chamber at later 
instars.

attic Tiny, uppermost labaxial) chamberlei in 
superposed chamberlets of a whorl: in Alveoli- 
nella.

autogamy Fertilization of gametes from a single 
parent in sexual reproduction, 

auxiliary chamber Third chamber formed, com
monly at junction of proloconch and deutero- 
conch (primary auxiliary chamber), advanced 
orbitoids may have two auxiliary chambers, 

axial HUlngs Dense calcite deposits in axial region 
of some fusulinids, probably formed at time of 
deposition of chomata and parachomata and 
excavation of tunnels and foramina, 

axial section Section of test along axis and per
pendicular to plane of coiling, intersecting the 
proloculus (in enrolled foraminifers). 

axial septulum; pi., septula Secondary or tertiary 
septum between primary septa, as in Vcrbee- 
kinidae. in plane parallel to axis of coiling, and 
thus observable in equatorial, parallel, and tan
gential sections: may have primary axial septula 
and secondary axial septula, 

axis (of test) Imaginary line around which spiral 
or cyclic test is coiled, perpendicular to plane of 
coiling: axis of spiral or radial symmetry in cham
ber arrangement.

axoneme Cent ral shaft of axopodium. composed 
of a bundle of parallel microtubules, 

axopodium Stiff straight pseudopodium with cen
tral shaft or axoneme.

axoslyle Internal extension from blepharoplasl

to distal extremity of flagellum of gametes of 
Miliolacea.

B-generation Microspheric generation, commonly 
the agamont.

basal layer 1. Layer of shell material forming 
chamber floor, overlying previously formed test 
wall in miliolids: basal thickening. 2. Uniform 
calcite deposit of varied thickness at base of 
chambers and adhering to wall of preceding 
whorl, commonly best developed in the axial 
region and may be greatly thickened in some 
alveolinids.

beam (poutre in French, balken in German). First 
order radial exoskeletal subepidermal partition, 
perpendicular to septum, in some agglutinated 
taxa.

biconvex Both sides of spiral test convex or 
inflated, as in lenticular test.

bifid Divided into two branches.
blforaminate Having two apertural openings, a 

primary aperture or protoforamen and a second
ary aperture or deuteroforamen.

Informed Dimorphic test, with ontogenetic change 
in growth plan, as from coiled to uncoiled or 
biserial to uniserial.

bllamellar Chamber wall of hyaline calcareous 
Lest consisting of two primarily formed layers, 
deposited on each side of an organic layer, the 
outer calcareous layer also extending over the 
exterior of the previously formed test, resulting 
in secondary lamellae; both layers may be dis
tinct in the light microscope or they may differ 
in relative thickness and be distinguishable only 
by electron microscopy.

bllocullne 1. Test with only two chambers visible 
externally, as in the lest of Pyrgo. 2. With reference 
to a two-chambered megalospheric embryo (in
cluding protoconch and deuteroconch).

biserlal Chambers arranged in two alternating 
rows, as in Textularia.

biumbilicate Enrolled test with central depres
sion or umbilicus on both sides, e.g., Endothyra.

biumbonate Enrolled test with central elevated 
umbilical boss on both sides, e.g.. Lenticulina.

blepharoplasl Small compact granule into which 
flagella are inserted: in flagellate gametes of 
foraminifers.

boss Elevated or knoblike secondary thickening, 
as in umbonal region.

buccal aperture Tunnel opening between cham
bers of fusulinids: foramen.

buexal apparatus Oral or apertural structure, e.g.. 
in Allogromia.



budding stage Period during which one equato
rial chamber forms: in the cyclical phase bud
ding stage refers to simultaneous development 
of several equatorial chambers, in Orbitoididae. 

bulla; pi., bullae Blisterlike structure of the test 
that partly or completely covers primary or sec
ondary apertures in planktonic foraminifers and 
may be umbilical, sutural, or areal in position, 
may have one or more accessory marginal aper
tures; not part of the primary chamber series, 

calclte crust Secondary deposit of caicite over 
test exterior, commonly greatly thickening the 
wall in the later ontogenetic stage, 

calclte eyes Rounded bodies of clear calcile 
sporadically occurring in radial zone and central 
area of Orbitolinidae. 

cameral aperture Chamber opening, 
camera] flange Perforated lateral extensions at 

either side of the aperture, as in Ventilabrella; 
flanges may merge to fill the open space between 
proliferating chambers.

cameral ridge Imperforate rim at the edge of the 
cameral flange that becomes continuous over the 
final series of chambers, as in Ventilabrella. 

canal Part of interlocular space, usually tubular.
subdivided by shell elements, 

canaliculate Test wall perforated by fine tubular 
cavities that may be closed at one or both ends: 
as in wall of Textularia. 

cancellate Honeycomblike surface, 
carina Imperforate peripheral keel or flange, 
carinal band Imperforate marginal area or pore

less margin at test periphery of enrolled taxa or 
between marginal keels of Globotruncana. 

cellules Subdivision of marginal chambcrlets by 
primary and secondary partitions in outer part 
of marginal zone, in Orbitolinidac. 

central complex Central zone or core of test in 
which chamber passages bifurcate and anasto
mose in reticulate pattern, in Orbitolinidae. 

central section Section bisecting central cham
bers of test.

chamber Test cavity and surrounding wall, formed 
at one instar in multilocular species and always 
connected to other such chambers or to exterior 
by pores, intercameral foramina, or stolons, 

chamberlet Subdivision of primary chamber due 
to axial or transverse septula or other partitions, 

chamber lumen Internal space of the chamber, 
chamber passages Radial corridors consisting of 

centrally directed extensions of marginal cham- 
berlets, in Orbitolinidae.

choma; pi., chomata Ridgelike spiralling second

ary deposit of dense shell substance at margins 
of the tunnel in fusulimds. 

clavale Club-shaped, terminally inflated, 
coutreloils Buttress or lateral thickening of the 

inner layer of the wall against the base of the 
chamber lumen, seen in axial section of some 
archaediscids.

convolute Evolute. enrolled with all whorls visi
ble externally.

cornusplrme Having planispirally enrolled and 
undivided tubular chamber, as in Carnuspim. 

cortex Overlapping thin layers of caicite formed 
at test exterior, may close the pores of the under
lying primary wall, forming a thickened and 
smooth surface as a late stage in calcification, 
as in Sphaeroidinella.

costa Elevated ridge or rib on test surface, 
costate Having elevated ridges or costae, 
costellae Shore to elongate ridges formed by lat

eral fusion of surface pustules, meridionally 
aligned in Costellagerina. 

countersepta Backward projecting apcnural lips, 
as in Eocnnutaides.

crlbrate Perforated with round holes: sievelike, 
cryptoquinqueloculine Chambers one-half coil 

in length, successively added 144° apart, in five 
planes, 72° apart, but overlapping laterally in 
later stage, so that only three to four chambers 
are visible from the exterior: also ko’ploquin- 
queloculine.

cunlculus; pi., cuniculi Tunnel-like continuous 
cavity resulting from strong septal fluting in which 
opposed folds of adjacent septa fuse to produce 
continuous spirals separating arched cavities 
and connecting adjacent chambers from one 
foramen to the next, as in the Verbeekinidae: 
cunicular passage,

cydogyrine Having planispirally enrolled tubu
lar chamber: see comuspirine. 

cyclomorphosls Changes in form during ontogeny, 
cyst Resistant cover of agglutinated debris, formed 

for temporary protection during chamber for
mation or during reproduction, 

cytoplasm Protoplasm of the protozoan, exclu
sive of the nucleus; rich in protein, poor in 
phosphorus.

dendritic Branched, treelike in form, 
deuteroconcfa Second formed chamber in mega- 

lospheric test, immediately following the pro 
loculus and in contact with it. commonly differ
ing in wall structure from the adult chambers, 

deuteroforamen Aperture in some enrolled fora
minifers that is independent of the toothplate.



deuteropore Groups of protopores that fuse within 
the wall to open into a single larger pore at the 
exterior.

diagonal section Section obliquely intersecting 
the axis of coiling.

diaphanotheca Thick, light-colored to translu
cent wall layer immediately below the tectum, 
in fusulinids.

dimorphism Distinct sexually and asexually re
producing generations of a single species, gamont 
and schizont with haploid and diploid nuclei, 
respectively, commonly reflected morphologically 
in the foraminifers as differences in size of 
proloculus, megalospheric and microspheric. in 
ontogenetic development, and in adult test size, 

diploid Nucleus with full number of chromo
somes, as in zygote and in schizont generation 
of foraminifers.

distal Direction of growth away from proloculus 
toward the aperture.

dorsal Side opposite to ventral, commonly the 
spiral side of trochospirally coiled foraminifers. 

ectoparasite External parasite, 
ectoplasm Hyaline and homogeneous outer zone 

of the cytoplasm.
ectosolenlan neck Having an external tubular 

neck.
embryon See embryonic chambers. 
embryonic apparatus Group of relatively large 

early chambers of some megalospheric tests, 
may differ in shape and arrangement from later 
ones: nucleoconch.

embryonic chambers Usually two chambers, 
protoconch and reniform deuteroconch. or rare
ly with three or four chambers in orbitoids, the 
entire group enclosed by a thicker wall; embryon. 

eudoskeleton Internal thickening of the septal 
wall that subdivides the chamber lumen but does 
not abut the outer wall; as the interseptal pillars 
of the Orbitolinidae.

endoplasm Central part of the cytoplasmic mass, 
may be granular.

entosolenian Having an internal tubular exten
sion from the aperture, as in Oolina, Glandulina. 

enveloping canal system Interlocular space formed 
by cover over the radial chamber sutures, 

ephebic With reference to adult stage in ontogeny, 
eptauxfflary chambers Chambers originating from 

stolons in the embryonal wall of the orbitoids. 
epidermal lajcr Imperforate outer wall layer, as 

in Lituolidae.
epltheca Secondary deposit in inner wall of 

fusulinids; tectorium and chomata.

equatorial Located in median plane or plane of 
coiling, perpendicular to axis of coiling, 

equatorial aperture Symmetrical opening of 
enrolled test, in the plane of coiling, commonly 
interiomarginal and against the periphery of the 
preceding whorl but may be areal or peripheral, 

equatorial section Section of test in the equato
rial plane; sagittal section, 

equltant Inverted V-shaped or chevron-shaped.
as in chambers of Frondicularia. 

evolute Successive whorls in contact but not 
embracing.

exogenous Added to exterior, 
exoskeleton Localized internal thickenings of the 

outer chamber wall that subdivide the chamber 
lumen but independent of the protoplasmic cir
culation in the central part of the chambers: 
includes beams, rafters, and subepidermal net
work.

external furrow Linear depression on outer sur
face of test of fusulinids or alveolinids that cor
responds to suture between adjacent chambers; 
suture; septal furrow.

extraumbflical aperture Aperture of final cham
ber that does not extend to umbilicus of enrolled 
species, commonly interiomarginal. and situ
ated between the umbilicus and periphery. 

extranmUUcai-umbiBcal aperture Aperture of final 
chamber that extends along base of aperture! 
face from the umbilicus toward the periphery, to 
some extraumbilical point, i.e., outside the um
bilicus in enrolled species.

Hlamentous Threadlike, constructed of filaments, 
filose Threadlike.
fimbriate Fringed appearance, as in the keel of 

Siphonina.
fissure Deep cleft, as in the incised sutures of 

some enrolled tests; e.g. Ammonia. 
fbtuiose 1. TLibular irregular growth covering the 

aperture! region in many polymorphinids. may 
be related to reproductive stage. 2. Lateral tubu
lar projections from the chambers. 

flabellUbrm Fanlike.
flagellum; pi., flagella Whiplike structure used 

in locomotion of the Masligophora. and present 
in biflagellate or triflagellate gametes of some 
foraminifers.

flange Platelike marginal extension from chambers, 
as in Sphaeroidinella, or peripheral extension, 

in Laiicarinina.
style 1. Enrolled tube of about one whorl 

immediately following the proloculus of some 
Miliolacea. 2. Flexostyle canal of larger species.



floor Bottom wall of superposed chamberlet in 
Alveolinids.

Bating See septal / luting. 
folium; pi., folia Acuminate umbilical extremity 

of the chamber in Rotalia that overlies a small 
cavity separate from the chamber lumen; astral 
lobe: ventral tenon.

foramen, pi., foramina Opening between adja
cent chambers, may be basal or areal and may 
be the former aperture of that chamber, or pro
duced secondarily by resorption: passage for 
cytoplasm, and not equivalent to the mural pores 
of a perforate test.

fosettes Short but deep grooves between ponticuli. 
paralleling the periphery, that lead from the sur
face into the interlocular space (sunken or in
cised sutures) as in Elphidium but do not com
municate with chamber lumen, 

fourstolon system Open arcuate chambers hav
ing two basal stolons in each chamber wall as 
seen in horizontal section, so that each chamber 
has four connections to adjacent chambers, 

funnel-shaped deuterocowcfaal stolons TWo funnel- 
shaped stolons extending from the deuteroconch 
to the second primary auxiliary chamber in mio- 
gypsinids.

fusiform Spindle-shaped, tapering at each end: 
e.g.. in fusulinids and alveolinids. 

fusullneOld wall Wall of fusulinid having tectum, 
diaphanotheca, and inner and outer tectoria, all 
four layers penetrated by small mural pores, 

gamete Reproductive cell with haploid number 
of chromosomes: may fuse in pairs and form 
zygote for a new diploid individual: different 
foraminiferans may have biflagellate. triflagel- 
late. or amoeboid gametes, 

gamont Generation that forms gametes and re
produces sexually: commonly is megalospheric: 
A-fbrm.

gerontlc Senile stage in ontogeny, 
gfomospirfne Having an irregularly wound coiled 

tubular chamber, as in Glomospira. 
granular hyaline wall Perforate lamellar test of 

minutely granular calcite, the equidimensional 
granules with r-axis preferentially oriented at 
an angle to the surface, neither parallel to nor 
perpendicular to the surface, resulting in a mol
ded appearance in crossed nicols of minute flecks 
of color; optically granular; hyaline oblique; 
e.g. Pleurostomella.

grannloratlculose pseudopodia Bifurcating and 
anastomosing extensions of the protoplasm, hav
ing a more solid axis of stereoplasm, and a fluid

granular outer part of rheoplasm, ihe granules 
continuously moving along the pseudopodia; 
food may be captured and even digested by 
pseudopodia outside the main body of the 
protozoan.

hamulus; pi., hamuli Hooklike secondary deposit 
on the chamber floor in endothyrids, point of 
hook directed distally, toward the aperture.

haploid Stage in life history in which nuclei have 
half the normal number of chromosomes, re
sulting from a nuclear reduction division: may 
be temporary and only in the gametes, or may 
represent a distinct gamont generation in the 
foraminifers.

helicolepldine string Thick and perforate outer 
or spiral wall of the early planispiral coil of 
Helicolepidina.

bemlsepta Partial or short septa that occur be
tween adjacent normal septa in some Lituolacea.

heterokaryodc Multinudeate, with nuclei hav
ing different functions, such as vegetative and 
reproductive nuclei.

hispid Surface covered with fine hairlike short 
spines.

hlstorbitald radius Radial swellings of the equa
torial layer in which radial plates are present.

bofogamlc Having biflagellate gametes, all alike, 
freed from isolated parents that were not as
sociated in pairs (plastogamy) or groups Isyzygyl; 
gametes released into open water may be free 
living for days before fertilization produces the 
zygote.

hyaline Glassy, clear, transparent.
hypodennis Reticulate wall layer beneath outer 

imperforate layer, as in Cvctammina.
Imperforate 1. Without pores in the wall, as in 

the porcelaneous Miliolacea. 2. Absence of pores 
in inflational ornamentation (spines.costae), or 
keel, peripheral band or aperture! structures or 
region of various hyaline foraminifers.

infraiamlnal accessory aperture Opening in test 
of planktonic foraminifer at margin of acces
sory structures such as bullae or tcgilla and 
leading to the cavity beneath these structures, 
as in Catapsydmx.

inframarginal sulcus Deep indentation of the 
apertural face, as in Atabamina: infundibulum; 
scrobis septalis.

infundibulum Deep indentation of the apcr- 
tural face, as in Atabamina: see inframarginal 
sulcus.

inner lining Inner mineralized layer of the pri
mary test wall in bilamellar foraminiferans. be-



(ween the organic median layer and the chamber 
lumen.

Instar Single episode of test formation. commonly 
producing a single chamber.

Intercomeral Located between chambers.
intercameral foramen Opening between succes

sive chambers: may consist of previous aperture 
or may be secondarily formed.

interioareal aperture One or more openings in 
the apertural face of the final chamber but not 
at its base; areal aperture.

Interiomarglnal aperture Basal opening at mar
gin of final chamber: may be umbilical, ex- 
traumbilical. or equatorial in position.

Interlocular space External space between cham
bers. commonly as incised sutures; e.g. Mnnl- 
fortella.

interseptal Located between septa: e.g.. pillars 
of orbitolinids.

intradermal plates Transverse partitions of the 
chambers originating by infolding of the lateral 
walls, in Archaiasinae.

Intralamlna! accessory aperture Opening in test 
of planktonic foraminifer leading through such 
accessory structures as bullae or legilla. into Lhe 
cavity beneath these structures, but not directly 
into the chambers: as in Rugoglobigerina.

Intraseptal Located within a septum: e.g.. in- 
traseptal canals of the Rotaliidae.

intraumblllcal aperture Apertural opening into 
the umbilicus of the enrolled lest but not ex
tending along the suture beyond the umbilicus.

involute Strongly overlapping successive whorls, 
the outer ones completely enclosing earlier ones, 
as in Pullenia.

isogamy Conjugation of morphologically similar 
gametes in sexual reproduction.

isogenotyplc Two or more generic names pro
posed with the same type species: hence ob
jective synonyms.

joist Second order beam, about one-half the height 
of the primary beams: primary transverse par
tition.

Jnvenartum Embryonic apparatus of some larger 
foraminifers. consisting of proloculus and the 
following one or few chambers.

keriotheca Thick wall layer with honeycomblike 
structure underlying the tectum in some fusu- 
linids: may have differentiated upper and lower 
keriotheca! layers.

kryptoquinquelociilfne See cryptoquinquelacu- 
line.

labial aperture Opening formed by free part of

apertural lip, not opening directly into cham
ber: accessory aperture.

labyrinthlc wall Complex spongy wall with in
terlaced dendritic channels perpendicular to the 
surface: vacuolar; vesicular.

lamellar wall 1. Wall constructed of thin plate
like layers of calcite or aragonite; primarily 
lamellar. 2. Additional layer added over the 
previous test surface as each new chamber is 
added: secondarily lamellar.

lamelHform buttress Pillarlike structures in the 
chamber lumen.

lanceolate Flat, narrow, and tapering shape, as 
in Plectofrondicularia.

lateral chamberiet Lateral part of chamber lumen, 
connected with main equatorial chamber lumen 
only by stolon system.

lateral chambers Smaller chambers on each side 
of the equatorial series of chambers in the orbi- 
toidal foraminifers.

lentlculbie Lens-shaped, as in Lenticulina.
lepldolhie wall Wall almost devoid of keriotheca! 

layer and largely of tectum only, in fusulines 
such as Lepidolina.

Ihnbate Thickened border or edge of a chamber 
at the suture, may also be elevated.

»P Produced border of aperiure, may be small to 
large, restricted to one side or completely sur
rounding the opening.

lobopodla Pseudopodia that are thick and blunt 
with rounded termination and contain both ec
toplasm and endoplasm as in Amoeba: present 
in gametes of Spirillina.

loculus Chamber.
lower keriotheca Lower part of keriotheca hav

ing coarse alveolar structure, farther from outer 
surface and adjacent to chamber lumen; as in 
Schwagerina.

lower tectorium Secondary layer of spirotheca 
next below the diaphanotheca or tectum; as in 
Profusulinella.

lumen; pi., himina Chamber cavity in the fora- 
miniferal test.

marginal band Imperforate strip of chamber wall 
at the lest periphery: may be bounded by keels, 
as in Globotruncana.

marginal chamberlets Subdivisions of primary 
chambers in the marginal zone, formed by the 
radial partitions or beams, as in Orbitolinidae.

marginal canal system Interlocular space formed 
by subsequent lamellae covering grooves of the 
marginally extended apertural face, in nura- 
mulitids.



marginal cord Thickened imperforate equatorial 
rim of ihe nummulitids, containing a three- 
dimensional network of canals that communi
cate with polygonal grooves along the marginal 
rim by means of short subradial connections, 

marginal cone Peripheral part of the chambers, 
containing chamberlets produced by primary 
and secondary vertical and horizontal exo- 
skeletal partitions, beams, and rafters, in Orbi- 
tolinidae.

meandrinc Tortuous, meandriform. winding, 
median section Section in central sagittal position, 

intersecting proloculus and perpendicular to axis 
of coiling.

megalospberic Generation with large proloculus 
and smaller adult test, commonly the gamont 
generation: /4-form.

mlcrogranular wall Microscopically granular wall 
constructed of minute calcite crystals that may 
be randomly arranged or aligned in rows per
pendicular to the surface to result in a fibrous 
structure; various wall layers may have different 
arrangement of crystals; as in Paralhuram- 
minacea. Endothyracea. Fusulinacca. 

microsomes Fine refringent, colorless, slightly 
elongate granules in the cytoplasm, may be tinted 
gray by ferric hematoxyline and brown violet by 
feulgen; in Peneroplis, Cibicides, Elphidium. 

mlcrospheric Generation with small proloculus 
and larger adult lest, commonly the agamont or 
schizont generation, fl-form. 

millollne Structure as in the Miliolacea. com
monly with narrow elongate chambers, added 
two per whorl and in varied planes of coiling, 

mitosis Nuclear division in asexual reproduction, 
fission, or schizogony, each resultant nucleus 
having the same number of chromosomes as the 
parent nucleus.

monolameDar Single-layered septa and outer wall: 
previously believed to occur in many hyaline 
foraminifera but now known only in the Spiril- 
linacea, in which the lest is formed by marginal 
accretion rather than by calcification of an or
ganic template.

monotiulamous Single-chambered test, unilocular, 
multilocular Foraminiferan with test having nu

merous interconnected chambers; polylhala- 
mous.

multiple tunnels Series of openings in test cham
bers formed by resorption along the lower part 
of the septa, in fusulinids. 

mniica; pi., murlcae Conical moundlike surface 
structure with hollow proximal part that is in

continuity with the chamber lumen, in some 
planktonic foraminifera.

murical sheath Formed by closely crowded and 
coalescing muricae on the chamber surface; 
primary feature of the wall and not a latei 
formed calcite crust.

muricocarina Carina or keel formed by fused 
muricae superimposed on an imperforate pe
ripheral band.

munis reBectus Deep sutural indentation of aper- 
tural face of the test, longitudinally and oblique
ly folded below the aperture, as in Osannularia. 

neanlc Youthful stage in ontogeny, 
neplonlc Stage immediately after the embryonic- 

stage in ontogeny.
nucleoconch See embryonic apparatus. 
nucleolus Small spherical body within the nucleus 

that shows a characteristic reaction to some 
stains.

nucleus Roughly spherical compact mass of 
chromatin surrounded by a membrane within 
the cytoplasmic body and having an important 
role in ontogenetic development and in such 
cell functions as digestion and test formation; 
individual foraminiferan may have one or many 
nuclei.

oblique section Section cut through test that is 
neither parallel nor perpendicular to axis of 
coiling.

oligoplectoid coiling Moderately asymmetrical 
coiling derived from stricily planispiral coiling, 
as in Sornayina.

organic lining Mucopolysaccharide envelope of 
endoplasm, coating the internal surfaces of the 
chambers and intercameral passages, 

orifice Aperture or other opening in the test, 
orthomonolamellar wall Lamellar wall in which 

entire exposed part of the calcareous test is 
covered by a secondary lamella at each instar, 

outer lamella Outer mineralized layer of the pri
mary test wall of bilamellar foraminifera. ex
ternal to the median organic template, 

palmate Flat and spreading form, resembling a 
hand with outstretched fingers, 

parachomata Ridges of dense calcite between 
adjacent foramina, produced in tests with mul
tiple foramina per chamber; in some fusulinids. 
such as Pseudodolioiina.

parallel section Section cut through lest in a plane 
parallel to the axis of coiling but not intersecting 
the proloculus.

paries proxlmus See septal flap.
pectinate Comblike appearance of the outer mar-



gin of the test, resulting from the slight protru
sion of radial elements beyond the peripheral 
equatorial chambers, as in Pseudorbitoides. 

peneropllform See p e n e r o p l in e .  
peneropllne Having the form of Peneroplis. with 

early coil and later rapidly flaring chambers, 
perforate wall Wall of hyaline calcareous test 

pierced by numerous fine pores, and commonly 
closed by organic plugs or sieveplates. 

periembryonlc chambers Nepionic part of test, 
equatorial chambers immediately surrounding 
the embryo and developed prior to the phase of 
cyclic growth, as in orbitoids: nepiont. 

peristome Raised rim around the aperture of the 
test.

phlalfne Everted rim of apertural neck, like that 
of a bottle.

phrenothecae Thin and dense partitions cross
ing the chambers in various places and at vari
ous angles, as in Pseudofusulina. 

pUhUradermal plates Transverse partitions of the 
chambers, approximately paired and separated 
by one to five rows of orifices; originate by 
fusion of inner infolding of lateral wall with a 
pillar, in Archaiasinae.

pillar Cylindrical or hemicvlindrical structures, 
filling the umbilical region as in Rotalia. or ex
tending from chamber floor to roof as in Dic- 
tyoconus; interseptal buttresses, 

pillar-pore External opening left by infolding of 
the outer wall to produce a large tubular cham
ber or pillar-pore chamber, closed at the base, 
and with imperforate wall, as in Miniacina. 

planlspiral Coiled in a single plane, 
piaslogamy Fusion of adult tests by their umbili

cal surfaces at time of sexual reproduction to 
better ensure fertilization of gametes, as in 
Glabratella.

plectogyral Coiling in different planes, as by a 
ball of string; streptospiral. 

plestomonolamellar Primarily lamellar calcare
ous test with secondary lamellae formed at each 
instar but covering only part of the previously 
formed test.

plicate Having folds or ridges, 
podostyle Pseudopodial trunk consisting of mass 

of cytoplasm protruding from the aperture of 
monothalamous foraminifers. from which the 
pseudopodia arise.

polymonolamellar Primarily lamellar calcareous 
test with secondary lamellae formed at each 
instar that cover entire exposed test and with 
additional lamellae covering both the exposed 
early part of the test and the last formed chamber.

polymorphlne Shape or structure as in Poly- 
morphina.

polymorphism Morphologically different forms 
of a single species: may represent alternate hap
loid and diploid generations, 

polythalamous Constructed of many chambeis: 
multilocular.

polyvalent Individuals Vegetative association, 
probably accidental and due to crowding, re
sulting in specimens with two or more embryonal 
apparatuses, always of the same generation 
(whether micro-or megalospheric). and of ap
proximately the same age; not related to plasto
gamy.

pontlculus; pi.. pontlcull l. Prolongation of shell 
substance across the suture, as in the Elphidiidae, 
ponticuli may be hollow and contain a retral 
process or may be solid. 2. Distinctive cover 
plate in Racemiguembelina. extending from 
upper part of apertural face to chambers in same 
plane on opposite side of the test, the ponticuli 
bordered by large infralaminal accessory apertures, 

porcdancous Wall that is calcareous, white, shiny, 
and commonly imperforate, resembling porce
lain in general appearance, shows low polariza
tion tints between crossed nicols, and appears 
brown in transmitted light; constructed of rodlike 
crystals, whose random orientation refracts light 
in all directions to result in the milky opacity but 
may have a surface layer of tabular rhombohed- 
ral crystals: in Suborder Miliolina. 

pore Minute perforations through the test wall, 
with tubular organic lining and subdivided by 
otganic sieveplates, each sieveplate corresponding 
to the boundary between secondary laminae of 
the wall or to the median organic layer of lamellar 
calcareous tests.

pore pit Pit in wall surface, with pore at the 
center, may become funnel shaped in later stage 
due to secondary lamellar thickening of the wall, 

pore plug Tiny organic micro porous plates at 
the base of the wall pores of some foraminifers. 

porticos; pi., portlc! Distinctly asymmetrical 
apertural flap, commonly imperforate, as in 
Praegloborruncana.

postseptal passage Opening at the proximal mar
gin of a chamber, against the outer wall and 
preceding septum and connecting all chamberlets 
of a single chamber; in Alveolinidae. 

preseptal passage Opening at the distal or ante
rior margin of a chamber against the following 
septum and connecting all chamberlets of a 
single chamber; in Alveolinidae. 

primary aperture Main test opening, may be sin-



gle or multiple, and may he accompanied by 
secondary or accessory apertures; protoforamen, 

primary axial septulum; pi., septula Chamberlet- 
forming partition, in plane approximately paral
lel to the axis of coiling, visible in sagittal section, 
as in fusulinid Yabeina.

primary chamber 1. Chamber formed at a single 
instar, may be subdivided into chamberlets. 2. 
Chambers of the primary spiral in the orbitoids. 

primary septulum; pi., septula Main partitions 
bounding a chainberlet. includes both axial and 
transverse septula, as in Neoschwagerina. 

primary tnusveise septulum; pi., septula Cham- 
berlet-forming partition, in plane perpendicular 
to axis of coiling, visible in axial sections, as in 
fusulinid Yabeina.

primatheca Undifferentiated wall in inner whorl 
of fusulinids. bounded by tectum; protheca. 

profusultnelHd wall Type of fusulinid wall, origi
nally regarded as three-layered, with tectum and 
inner and outer tectoria. hut later shown to have 
outer tectorium, tectum, and diaphanotheca, as 
in Fuxiella.

progressive chamber First chamber added that 
has two apertures, in the orbitoids. 

proloculus; pi., proloculi First chamber of fora- 
miniferal test: protoconch, 

proloculus pore Single round opening in the pro- 
loculus. leading to the second formed chamber, 

protheca Primary element of primitive fusulinid 
wall, equivalent to the diaphanotheca of ad
vanced taxa and bounded above by a thin film 
of tectum: primatheca.

protoconch First formed chamber, see proloculus. 
protoconchal stolon Stolon connecting proto- 

conch and deuteroconch; a lip or elevated col
lar develops around the protoconchal stolon in 
the miogypsinids.

protoforamen Primary aperture of test that may 
have an associated well-developed or rudimen
tary toothplatc.

protoplasm Living matter comprising the body 
of the protozoan or cells of other organisms, 
includes both cytoplasm and nucleus, 

protoplast Protoplasmic body of the protozoan, 
protopore Fine wall perforation, with rounded 

margins, at least on inner wall surface, 
proximal In the direction of the proloculus. op

posite to that of continued growth; away from 
the aperture.

pseudocarina Perforated, ridgelike thickening of 
peripheral part of chamber, approximately in 
plane of coiling.

pseudochambers Partial subdivision of test interior,

indicated by slight wall protrusions or incipient 
septa, as in the Toumayellidae, or Paratikhinella. 

pseudochi tin Proteinaceous material comprising 
the wall of some foraminiferans. similar to kera
tin in containing sulfur, but with microscopic 
granules of opaline silica, 

pseudocortex Late stage in calcification, result
ing in filling of sutural depressions, mural pores, 
and other surface irregularities. Similar to the 
cortex, but inconsistently developed within a 
population, or even on a single specimen, 

pseudolimbation Secondary calcification filling 
and partially covering original surface structures 
such as muricae. especially along the sutures, 
and producing a relatively smooth calcite sur
face: raised areas formed over the sutures may 
resemble limbate sutures, 

pseudopodia Temporary or semipermanent cyto
plasmic extensions that serve for locomotion, 
attachment, capture and digestion of food, and 
additions to the test or construction of new 
chambers; thin and anastomosing granulose re- 
ticulopodia in the foraminiferans. 

pseudopodial trunk Mass of cytoplasm pro
jecting from the aperture of some unilocular 
foraminiferans, from which the pseudopodia arise: 
podostyle.

psendorbltold layer Radial elements formed in 
the equatorial layer that divide later equatorial 
chambers into top and bottom half, as in the 
pseudorbitoids.

pseudopores Deep pits in the surface of some 
Miliolacea that do not completely penetrate the 
wall, as in Miiiala; punctuations, 

pseudotrllocullne Chambers added one-half coil 
in length but irregularly triloculine, with final 
three chambers added so that two of the angles 
between chambers are greater than 130°, and 
the other less than 90°, the planes varying from 
the normal 120° apart of typical triloculine cham
ber addition.

pseudoumblllcus Wide or deep depression be
tween the inner umbilical chamber walls, bor
dered by sharply angled umbilical shoulder, as 
in Morozovella.

punctuations Incomplete pores or pits in wall 
of Archaiasinae, that do not completely perfo
rate the wall; pseudopores, 

pustule I. Solid surface knobs or pustules of 
calcite on the wall of some planktonic foramini- 
fers that do not correspond to spines or spine 
bases. 2. Surface pustules in the orbitoidal 
foraminifera that reflect the termination of pil
lars in the central part of the test.



pycnotheca Dense layer of wall traversed by 
septal pores and situated between the tectum 
and keriotheca of the septal face or antetheca. 
as in Schwagerinids.

quinqudociiHne Chambers one-half coil in length. 
successive chambers added 144° apart, resulting 
in chambers in five planes 12° apart, as in 
Quinqueloculina.

radial Direction from pole or axis to circum
ference of test, as radial beams, radial striae, 

radial mierostructim: Hyaline calcareous tests 
with crystals of calcite or aragonite having r-axes 
perpendicular to the surface; between crossed 
nicols shows a black cross with concentric rings 
of color-mimicking negative uniaxial interfer
ence figure; optically radial, 

radial zone Part of chamber between the mar
ginal zone and the central part of the test, mostly 
containing radial elements, as in Orbitolinidae. 

radiate apertnre Opening having many diverg
ing slits, as in Nodosaria. Polymorphina. 

rafter Subepidermal exoskeletal partition paral
lel to the septa, in larger agglutinated foraminifera: 
also bars; pout relic (French); Bdlkchen (GermanI. 

rectilinear Growing in a straight line, 
relict apertures Portion of aperture not covered 

by succeeding chamber, those of successive cham
bers remaining as small openings, commonly 
around umbilicus of enrolled tests, 

reniiorm Kidney-shaped, 
reticulate 1. Network of ridges on test surface, 

producing honeycomblike appearance, as in 
Favocassidulina. 2. Inner meshwork formed by- 
beams and rafters just beneath imperforate 
epidermis, subepidermal network in Cyclammina. 

retral processes Backward-directed closed ex
tensions of the chamber lumen over the preced
ing septum, as in Elphidium; visible from the 
interior of the chamber but may not be reflected 
at the surface.

retrovert apertures In chambers having two 
apertures, one at the proximal margin and the 
other at the distal maigin, the former is termed 
the retrovert aperture, as in the orbitoids. 

retrovert chamber Secondary chamber, pro
duced from the retrovert aperture, in the orbi
toids.

rhlzopodla Repeatedly bifurcating and anasto
mosing pseudopodia.

rugose surface Rough and i rregular surface orna
mentation of rugae or irregular ridges, 

sagittal section Section through the test perpen
dicular to the uxis of coiling and passing through 
the proloculus: equatorial section.

sarcode Protoplasm of the protozoan, 
scblzogamy See schizogony. 
schizogony Asexual division; formation of new 

embryos by multiple fission of the multinucle- 
ate schizont; schizogamy; agamogony. 

schlzont Generation that divides asexually to 
produce embryos; commonly with microspberic 
test: fl-form: agamont.

scrobls septalls Asymmetrical indentation or 
concave surface of the apertural face, as in 
Alabamina: infundibulum: inframarginal sulcus, 

secondarily lamellar Lamellar calcareous test 
completely covered by new lamellae at each 
instar.

secondarily mesolamellar Lamella from newly 
built chamber of calcareous test is attached to 
and covers at least one previously formed cham
ber but does not cover the entire previously 
formed lest at each instar. 

secondarily nonlamellar Wall of newly built 
chamber attached to and may cover part of 
preceding chamber but new lamellae do not 
cover the entire test.

secondary apertures Additional or supplemen
tary openings into the chamber lumen; may be 
areal, sutural, or peripheral in position, 

secondary axial septulum; pl„ septula Minor par 
tition, extending a short distance inward from 
the spiral wall, in a plane approximately parallel 
to the axis of coiling and inserted between pri
mary axial septula: as in neoschwagerines. 

secondary chambers Equatorial chambers in the 
orbitoidal foraminifers, other than those con
stituting the primary spiral, 

secondary septulum; pi., septula Minor partition, 
extending a short distance inward from the spiral 
wall, as in neoschwagerines. 

secondary transverse septulum; pi., septula Mi
nor partition of chamberlct. in plane perpendic
ular to axis of coiling, as in neoschwagerines. 

septal Bap Inner lining of the bilamcllar calcareous 
wall that may extend farther to attach against 
the previous apertural face as new chamber is 
added, partially or ompletely covering it to sec
ondarily form a three-layered septum; as in 
Rotalia: attached part of paries proximus. 

septal fluting Folding or corrugation of septum 
or apertural face, transverse to axis of coiling, 
commonly more intense in the lower part of the 
septum farther from the outer wall and toward 
the poles of the test: as in Paraschwagerinu. 

septal foramen Intercameral opening, common
ly homologous with the previous aperture but 
may be secondarily formed.



septal furrow External furrow, suture, 
septal pore Small perforations in septum and 

apenural face or ante theca, in fusulinids. 
septulum; pi., septula Secondary partition ex

tending from chamber roof, and partly subdi
viding the chambers, as in Neoxchwagerina. 
Pavonitina.

septum; pi., septa Partition between chambers, 
commonly equivalent to previous outer wall or 
apenural face.

sessile Attached, sedentary, 
sleveplate I. Minute organic plate containing 

micro pores in concentric rows, present in pore 
canals of calcareous foraminifers. 2. Trematophore 
with cribratc apenure. 

sigmoid 5-shaped.
sigmolllne Plane of chamber addition in sigmoid 

curve rather than flat, observable in transverse 
section, as in Sigmoilina. 

siphon Internal tube extending downward from 
aperture, as in Oolina.

six-stolon system Each spatulatc and ogival equa
torial chamber is connected to adjacent cham
bers of the same cycle by basal or annular stolons, 
and to chambers of the preceding and subse
quent cycles by diagonal stolons, as in Eulepidina. 

socculus Low pedestal-like elevation forming the 
base of pillars, at the proximal side of the cham
bers, arranged along the circumference of the 
chamber, may have sulci between or may be 
arranged in a network, in Archaiasinae. 

somatic nucleus Vegetative nucleus not taking 
part in reproduction, found in heterokaryotic 
foraminifers.

spheroconch Spherical second chamber or deu- 
teroconch. completely enveloping the thin-walled 
megalospheric proloculus in some larger agglu
tinated foraminifers.

spinose Test surface having fine elongate spines 
that appear optically as single calcite crystals 
elongated on the e-axis; as in Glohigerina. 

spiral canals Part of canal system surrounding 
the umbilicus, paralleling but inside the lateral 
chamber margins, as in Elphidium. 

spiral side Side of trochospiral test in which all 
whorls are visible: commonly dorsal, 

spirllllne Planispiral nonseptate tube enrolled 
about the globular proloculus, as in SpiriUina. 

spirotheca Outer or spiralling wall, in fusulinids. 
splroumbllical aperture Interiomarginal aper

ture that extends from umbilicus to periphery 
and continues onto the spiral side, 

stercomata Brown oval masses of debris within 
the cytoplasm; fecal pellets.

stereoplasm Relatively solid central axis of granu- 
loreticulose pseudopodia, surrounded by the 
granular rheoplasm: observed in Peneroplis, 
Elphidium. but not observed in most aggluti
nated species.

stolon Tubelike connections between adjacent 
chambers, as in orbitoids. 

stolon plane Plane defined by layer of stolons, 
parallel to the equator in discoidal foraminifers. 

stomostyle Thickened outer membrane invagi- 
nated in the cytoplasm of the apertural region, 
from which the pseudopodial trunk emerges, 

stieptospinl Coiled like a ball of string, in con
tinually changing planes, 

striate Surface marked by narrow parallel grooves, 
subeptdermal lamellae Commonly oblique trans

verse partitions between adjacent subepidermal 
plates and parallel to the outer wall and septa, 
forming a subepidermal network, in Timidonella: 
rafters.

subepidermal network Exoskeletal structure of 
beams and rafters producing a dense polygonal 
alveolar mesh in the outer part of the chamber, 
adjacent to the imperforate epidermis, 

subepidermal plates Plates perpendicular to the 
test surface at the lateral sides and apertural 
face that may be interconnected by transverse 
and commonly oblique subepidermal lamellae 
to form a subepidermal network: beams, 

subseptate Having incipient septa or slight pro
tuberances forming pseudochambers, as in 
Toumayellidae.

sulcopercullnoid phase Uniapertural early growth 
stage of pseudorbitoid foraminifers, prior to de
velopment of chambers with retrovert aperture, 

sumalrinalike wall Wall of tectum and very fine 
textured keriotheca, but tectum does not extend 
into the septula that are formed only of keriothe- 
cal elements, as in the fusulinid Sumatrina. 

supplementary apertures Secondary openings in 
the test, may be in addition to the primary aper
ture and independent of it or may even replace 
the primary aperture.

supplementary multiple areal apertures Sub
ordinate openings in the test, may Ire associated 
with a primary aperture, as in Cribrohantkenina. 

supraembryonic area Circular apical area above 
the megalospheric proloculus in some orbitolinids. 

sutural supplementary apertures One or more 
openings along the sutures in addition to the 
primary aperture: may be single and on the 
umbilical side as in Rotalipora, on the spiral side 
as in Truncatulinoides. or multiple and on both 
sides in Candeina.



suture Line of union between adjacent cham
bers (intercameral suture) or between two whorls 
(spiral suture) of evolutely coiled test, 

symbiosis Mutually beneficial life association; 
common endosymbionts of planktonic and larger 
benthic foraminifers include green or bluegreen 
algae, dinoflagellates. and diatoms, 

syzygy Association of two or more gamont in
dividuals in common reproductive cyst for pro
tection during emission and fusion of gametes, 

tangential section Section through outer part of 
test, close to surface and may parallel the axis 
of coiling or growth in fusulinids. or be oblique 
to the axis of orbitolinids. 

tectine Albuminoid organic substance resem
bling chitin in appearance but chemically distinct, 

tectorium; pi., tectoria Inner lining of chambers, 
secondarily formed of dense calcite when tun
nel is excavated in fusulinids; may include upper 
tectoria on the floor of the chamber against the 
previous whorl and lower tectoria at the inner 
margin of the wall and lining the chamber roof, 

tectum Thin dense outer layer of the spirotheca 
or wall, in fusulinids.

te gill urn; pi., tegilla Umbilical extensions from 
the chambers over the primary aperture, and 
extending across the umbilicus to completely 
cover it. may be attached laterally to tegilla of 
earlier chambers and form a spiralling structure, 
as in the globotruncanids, and may have in- 
teriomaiginal or infralaminal openings that open 
into the umbilical region, 

test Shell or covering of the foraminifer; may 
be gelatinous, membranous, calcareous, agglu
tinated. siliceous, or combinations of these, 

tooth Projection of wall into the test aperture.
may be simple or complex, single or multiple, 

toothplale Extension of chamber wall or con
torted plate extending within the chamber lumen 
from the aperture to the margin of the preced
ing foramen; may attach to the foramen, and 
may be laterally attached to the inner chamber 
wall.

transverse septulum; pi., septula Minor partitions 
within chambers, oriented transverse to the axis 
of coiling, and visible in sagittal and parallel 
sections, as in Verbeekinidae. 

trematophore Perforated plate over the aperture 
of some larger miliolids. may be supported by 
pillars; sieve plate.

trlloculine Chambers one-half coil in length, 
added successively in three planes 120° apart, 
as in Trilnculina.

trlmorphism Three alternate generations in a 
species, plurinucleate megalospheric individuals 
that reproduce asexually asschizonts, uninucleate 
megalospheric individuals, and microspheric in
dividuals; the uninucleate and multinudeate ga
mont s designated as A t and A* generations, 
respectively; trimorphism not demonstrated to 
occur in all species.

trlserial Chambers added in three vertical col
umns in a high trochospiral coil of three cham
bers per whorl.

tritocouch Large, elongate and spreading third 
chamber with many stolonifcrous openings; in 
Miniacina.

trochoid See trochospiral.
trochospiral Tiochoid, rotaliform, chambers coiled 

in a low to high spire, and not in a flat plane, 
commonly evolute on one side and involute on 
the opposite.

tube plllan Lamellae of basal wall or septum 
deeply invaginated. touching the preceding wall 
and forming hollow pillars, as in Chapmania.

tuberculate Covered with tubercles or small 
rounded prominences.

tubulosplne Chamber produced radially into a 
long hollow extension, with prolongation of the 
chamber lumen as well as the outer wall: as in 
Schackoina.

tumulus; pi., tumuli Secondary deposit on cham
ber floor, appearing in section as a symmetrical 
node with rounded summit, as in endothyrids.

tunnel lntercameral foramen, formed by resorp
tion at base of septa in central part of test, in 
fusulinids and pfenderinids. may be bounded by 
chomata: facilitates communication between 
chambers.

umbilical canal system Interlocular space formed 
in umbilicus as incised spiral and umbilical su
tures are covered; commonly modified by re
sorption.

umbilical depression Closed shallow axial de
pressed area formed by curvature of the cham
bers in an involute spire, may be filled by pillars 
or thickenings.

umbilical shoulder Sharp angle at edge of pseu
doumbilicus, may be pustulose to carinate, as in 
Morozovella. Truncorotalia.

umbilical side Commonly the involute side of 
trochospirally coiled tests, with only those cham
bers of the final whorl visible around the 
umbilicus, may have the primary aperture; also 
may be termed ventral side.

umbilical teeth Triangular apertural lips extend-



ing into umbilicus, those of successive cham
bers resulting in a serrate umbilical margin, 

umblllcate Umbilicus present on one or both 
sides of enrolled test.

umbilicus: pi., umbilici I. Central depression on 
planispiral test surface where chambers meet at 
axis of coiling, as in Pullenia. 2. Conical space 
in trochospiral tests at inner margin of umbilical 
wall of chambers of the same whorl, may be open 
in Globigerina. covered by tegilla in Globo- 
iruncana. by a bulla in Catapsydrax. filled with 
a plug in Rotalia, or with pillars in Lockhartia. 

umbo Central elevated area of lenticular or dis- 
coidal forms, due to lamellar thickening on one 
or both sides of the test, as in Lenticulina. 

umbonate Having an umbo on one or both sides 
Ibiumbonate) of the test, 

unilocular Monothalamous, single-chambered 
test.

uolserlal Chambers added in a single row or 
series.

upper keriotbeca Upper part of keriotheca, clos
est to the tectum, and characterized by finer al
veoles, as in Schwagerina.

upper tectorlum Secondary wall layer added just 
above the tectum of the spirotheca or spiral
ling wall, as in Profusutinella. 

vacuole 1. Globular inclusions in the cytoplasm, 
us food vacuoles, contractile vacuoles. 2. globu
lar or irregular cavities in the test wall, 

ventral With reference to the lower side of the 
test, opposite the dorsal side, and commonly 
bearing the aperture; umbilical side, 

vertical stolon Stolon or passage from the equa
torial main chamber lumen to a lateral cham- 
berlet.

vitreous Hyaline, having the appearance and 
luster of glass.

whorl Single turn through 360°. one volution 
of an enrolled test.

xanthosome Small refringent. brown to yellow 
globular inclusions in the cytoplasm, commonly 
numerous, and may be products of excretion, 

zygote Result of fusion of two haploid gametes 
in sexual reproduction, the diploid zygote hav
ing twice the number of chromosomes as the 
gametes.
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Aaptotoichiis, 114 
clavellatus. pi. 122 

Abadehellu. 2S0 
tarazi. 250. pi. 252 

ABADEHELLIDAE. 249, pi. 252 
ABATHOMPHALIDAE. 467.471 
ABATHOMPHALINAE. 471, pi. 

509
AbathomphaJus, 471 

mayuroensis, pi. 509 
Abbottina, 617, pi. 691 

tannerhankensis. 617 
Abditodentrix. 503 

asketocomptellu. 503 
pseudothalmanni. pi. 554 

Abdullaevia. 117 
losbulakensis. 117. pi. 123 

aberrons. Nonionella. 721 
abichi. Chusenellu. pi. 276 

Orientoschwagerina. 274 
aborigena. Uviella. 227. pi. 116 
Abouduragina, 693 

eponidelliformis, 69.1. pi. 8.17 
abramjanoc. Paracaligelloides. 708. 

pi. 845
Abrardia. 156 

mosae. pi. 167 
Abriolina. 693 

mediterranea. 693. pi. 837 
abunensis, Mktgypsina. 680 

Miogypsinoides, pi. 799 
abyssalica. Pseudospirilina. 3.11 
ubyssalicus. Planispirinoides. pi. 

340
Abyssaminn.626 

quadrata. 626. pi. 703 
abyssorum. Nodosaria. 540 

Rhabdammina. 24. pi. 15 
Rhabdopleura.7l I 
Siphonodosariu. pi. 585 

Acanthospira.719 
acarinata. Acarinina. 478. pi. 521 
Acarinina,478 

acarinata. 478. pi. 521

inaequiconica.717 
nitida.pl. 521 
primilivu, pi. 521 

ACARIN1NAE. 478 
Accordiella. 151 

conica. I51.pl. 161 
Acervoschwagerina. 280 

endoi, pi. 287
acervula. Palaeofusulina. 262 

Parananlmgella. pi. 263 
Acervulina.597 

inhaerens, 597. pi. 659 
Acervulina (Ladoronia). 597 

vermic ul axis. 597 
ACERVULINACEA. 596 
ACERVULIN1DA. 5%. 597 
ACERVUUN1DAE. 596,598.672, 

pis. 659-662
ACERVUL1N1NAE. 597 
acervulinoides. Guembelina. 455 

Ptanoglobulioa. 455, pi. 488 
T scberdyncevellu, 7 29 

Aciculella.43 
parva, pi. .13 

Aciculina,43 
parva. 4.1 

Acostina. 526 
piramidale. pi. 575 

Acruliammina. 80 
longa, pi. 65 
sp.. pi. 65 

Actmocyclina. 688 
radians, pis. 817.818 

ACTINOCYCUN1NAE. 687 
Actinoplicata. 719 
Actinosiphon. 649 

semmesi. 649. pi. 737 
tibetica. pi. 737 

uculeata. Eouvigerina. pi. 562 
Euuvigerina, pi. 572 
Lekithiammina, 703 
Polymorpbina?, 701 
Ramullna. pi. 461 
Uvigerina.511

aculeatum. Loxostomum. 510 
acuminata, Pyruiina. 421 
acuminatus. Pyrulinoidcs. pi. 457 
Acupeina. 84 

triperforaia.pl. 7|
ACUPEINACEA.8I 
ACUPEINIDAE.84,pl. 71 
ACUPEININAE. 84 
acuta. Glubokoevella. pi. 836 

Jaculella.44.pl. 33 
Paracaligella iGlubokoevellat.

208
acutauricularis. Nautilus. 405 
acuticosta. Obliquina. 415, pL 455 
acutimargo, Spitoloculina. 327 

Spiiuphthalmidium, pi. 334 
acutissima. Lagena, 428 
udamsi, Bolliella. pi. 534 

Hastigerina (Bolliella), 489 
adanula. Pavonitina. pi. 127 

Phyllopsammia. 118 
Adelosina. 328,329 

bicornis. pi. 3.17 
honghensis. pi. 337 
laevigata. 328, pi. 337 

Adelungia. 57,58 
margmulinaefomm. pi. 44 

Adercotiyma, 81 
glomeratum. pi. 67 

adhaerens. Ammosphaerulinu. 68, 
pi. 52

Adhaeremia.81,85 
midwavcnsis.8l.pl. 66 

ADHAERENTIINAE, 80, pi. 6ft 
Adhaerentina, 693 

permiana, 693, pi. 837 
adhami. Nezzazalinella. 87. pi. 73 
adherens. Calcivertella, 312. pi. 

324
Cumuspiramia. pi. 332 
Rhlzonubecula. 322 

Adhercntina, 693 
rhenana, 693, pi. 837 

adkinsi, Coskinolina. 157



adomata, Cursina, -129, pi. 466 
Adrahemina, 3S6 

iheriea, 356, pi. 363 
aduncus. Nautilus. 37H 

Reophax, 59 
Subreophax. pi. 44 

advena, Bifarilaminella, pis. 467. 
831

Discorbis. 559 
Eostoffella. pi. 255 
Francesila. pi. 581 
Ftondicularia, 403 
Laguna,431 
MillerellaV. 254 
Orthophragmina, 690 
Proxifrons, pi. 444 
Pseudolingulina, 399. pi. 439 
Sagrinopsis, pi. 569 
Siphogenerina, 519 
Stenocydina. pi. 824 
Vemeuilinulla.pl. 151 
Virgulina'.'. 534

advenus, Strebloides, 559. pi. 608 
aegaea, Spiro botrys, 588 
aegyptiaca. Arenovirgulina, 115 
aegyptica. Ammovaginulina, 75 

Archaeoglobigerma, pi. 510 
Bulhobuccicrenata, 78, pi. 64 
Fissoarchaeoglobigerina, 471 
Ismuilia. pi. 77 
Plectinclla.pl. 122 
Sinainella.89 
Textularia. 174

aegypticum, Ammotium. pi. 60 
aegyptiensis. Patellina. 158 
aenariensis. Brizalina. 498. pi. 548 
Aeolides. 693 

squammatus, 693 
Aeolisaccus. 198,199 

dunningtoni. 198, pi. 213 
Aeolomorphella. 533 

plectilis. 533, pi. 580 
Aeolostreptis. 533 

vitrea.pl. 581
aequale. Bulbophragmium. 85. pi. 

71
Haplophragmium. 85, pi. 70 

aequalis. Orobias. 708, pi. 843 
Spirolina, 84.85.707 

aequicellularis, Fissuripoly- 
morphina.417, pi. 456 

aequilateralis. Olobigerina, 489, 
490

Globigerinella, pi. 535 
aequisgranensis, lituola. 143 

Orbignyna (Orbignyna), 143 
aetberia. Astrorhizinulla, pi. 13 

Psammosiphonella. 22 
Affinelrina. 337 

planciana, pi. 346 
Afghanella, 293 

schencki, 293, pi. 306 
sumatrinaeformis, pi. 306 

afghanensis. Eopolydiexodina. pi. 
274

Polydiexodina. 272

afra. Afmbolivina, 497. p|. 546 
afiicana, Cribronodosaria, 395. pi. 

438
Megastomella. 574. pi. 627 

Afrobolivina, 497,498 
afra. 497. pi. 546

afueraensis. Crimmia. 585. pi. 639 
afyonica. Praebullalveolina. 364, 

pi. 382
Agathammina. 314,315 

pusilla. pi. 326 
spiroloculilormis. 326 

Agathamminoidcs. 47,326 
gracilis. 47. pi. 35 
gsollbergensis. 326 

agcllus, Ptychocladia, 215. pi. 227 
Aggerostramen, 56 

rusticum. pi. 43
agglutinans. Ammohnculites. pi.

58
Arenistella, 19 
Spimlina, 74 
Textularia. 177

agglutinans var. hlformis. Textularia. 
112

agglutinans var. folium. Textularia. 
501

agglutinans var. triperforata.
Haplophragmium, 84 

agglulinatus. Orbulinellnides. pi. 
21

Orhulinoides. 34 
Agglutinclla.332 

soriformis. 332, pi. 341 
AGGLUTINELL1DAE, 332 
AGG LUT1NELLINAE. 332 
Agglutisolena, 141 

conica, 14l.pl. 828 
aggregata. Bdelloidinu, 93, pi. 84 
aguasayensis. Globigerinopsis. 479, 

pi. 524
aguayoi, Astcrorbis. pi. 750 
Aguayoina. 726 

asterostomata, 726 
ajensis. Fusulinella l Uralofusu- 

linellai. 265
Uralofusulinella. pi. 269 

akchimcnsis. Archaediscus. 204 
Neoarchaediscus, pi. 217 

oketsi, Clavigerinella. 485. pi. 531 
Cribtolcnticulina. 404. pi. 445 

Akiyoshiella. 266 
ozawai.266.pl. 269 

aksarayi. Bolkarina,681. pi. 801 
Aktinorbitoides, 654 

hrownl, pi. 748 
alabamensis, Bifarina, pi. 491 

Globulina. 424 
Hantkeninu. 487. pi. 533 
Rectoguembelina. 457 
Vasiglobulina. pi. 460 

alabamensis var. primitive, Hani- 
kcnina.487 

Alabumina, 627 
mitis, 573
wilcoxensis, 627, pi. 705

Alabaminella. 548 
profunda, pi. 593 
weddellensis. pi. 593 

ALj\BAMINELLINAE. 548 
ALABAM1NIDAE. 627,630. pis. 

705.706
ALABAMININAE.627 
ALABAM1NINEA.627 
Alabnminoidcs. 573 

mitis. pi. 626
alanwoodi. Elbasaella. 509, pis. 

486,580
Alanwoodia. 298.299.301, .102 

campanaelormis, pi. 316 
excelsa.299 

Alanyana, 693 
rcicheli. 693. pi. 837 

Alaskanella, 275, pi. 278 
laudoni. 275

alavensis. Cubnnina. I45.pl. 152 
Falliuella, 159, pi. 173 

alba.Cylindrogullmia. I2.pl. 5 
albatrossi. Karierotextularia. pi. 

193
Textularia. 174 

albensis. Marty,schiella, 83 
Thalmannammina, pi. 69 

alhcrdingl, Praeaitimoasrulu, 74, 
pi. 64

albescens. Craterella. 697 
alhida. Crumia. 567 

Glabratellina.pl. 619 
Storthosphaera.29.pl. 18 

albiensis. Lingulogavelinella. 641. 
pi. 721

Pseudotribrachia. 401. pi. 438 
album, Rhaphidodendron.712 
albus. Tumidotubus. 56. pi. 43 
alexanderi. Flabcllammina.77, pi. 

62
Hastigerineila. 460 
Hastigerinoides. pi. 494 

Alexanderina. 574 
viejoensis. 574, pi. 626 

alexandrae. Cochlidion.410 
Alexandndla. II 
ALEXANDRELLIDAE. Ill 
Alfredina. 604 

tappanae. 604. pi. 671 
ALFREDINIDAE, 604, pi. 671 
ALFRED1NINAE, 604 
Alfredosilvestris, 394 

levinsoni. 394, pi. 437 
algaeformis, Rhizammina. 24. pi, 

15
algeriana. Globigermelloides. 459. 

pi. 494
Globigcrinopsoides. 483. pi. 528 

Aljutovella. 264, pi. 267 
aljutovica. Endothyra. 236 

Planoendothyra, pi. 243 
Profusulinella. 264, pi. 267 

Allanhancockia, 435 
luculenta. 435. pi. 469 

Allelogromia. 12 
ALLELOGROMIINI. 11



Allialina, 449 
excemrica. pi. 481 
variabilis. pi. 481 

Alliatinella. 449,45(1 
differens, pL 481 
gedgmvcnsis. 449, pi. 481 
panayensis, pi. 481 
simplissima.pl. 481 

ALLIATINIDAE. 449 
ALLIATININAE. 449, pis. 481.482 
allohrngensis, Keramosphaera, 385 

Pavlovecina, pi. 427 
Alloglobigerinoides. 724 
Allogromia. 11 

talicollaris, pi. 4 
mollis, pi. 4 
ovoidea. pi. 4 

ALLCKJROMIDA.il 
ALLOGROM1DIACEAE. 7 
ALLOGROMIIDA. 7.11 
ALLOGROMHDAE. II, 17,097, 

pis. 4-10
ALLOGROMIIDEA. 7 
ALLOCROMIINA. 7 
ALL0GR0MI1NAE. 11, pis. 4-7 
ALLOGROMIOIDEA.7 
Allomorphina. 624 

contraria, 025 
halli.024 
paleocenica, 025 
trigona, 024, pi. 701 

AUomurphinella. 625 
contraria, pi. 701 

ALLOMORPHINELL1NAE. 024 
ALLOMORPHININAE. 024 
allomorphinoides, Quadrimorphina. 

pi. 705
Valvulina, 027 

Alloiheca, 693 
megathyra. 093

almadenensis, Planomalina.461 
Almaena, 622 

escomcbovensis. pi. 097 
taurica, 622. pi. 697 

Almaena lKelyphistoma).022 
Almaena (Planulinella). 622 
Almaena (Pseudoplanulinella). 623 
ALMAENIDAE. 622, pb. 697-700 
ALMAENINAE, 622, pb. 097-700 
ALM AEN1NEA. 022 
almelai. Spirapertolina. 375. pb.

404,405 
Alpillina, 163 

antiqua. I63.pl. 179 
AlpinophTagmium. 92 

perforatum. 92. pi. 85 
Alpinoschwagerina. 283. pi. 290 

turkestanica. 283 
alpinus. Coscinoconus. 727 
abatica. Tlirrilina, 513, pi. 564 
alta. Duostomina, pi. 471 

Praegubkinella. 439 
Uvigerinammina, 132 

Altasterella. 605,607 
kochi,pl.674 
rivcroae. pi. 674

alternans. Pleetorecurvoides. 116, 
pi. 123

altiapertuta. Globigerinoides triloba 
subsp.. 718 

Altounina. 366 
meridionalis. 366, pi. 386 

ALTINERIN1DAE, 366 
AITINERININAE, 366, pi. 386 
altispira. Eurycheilostoma. 541, pi. 

587
Altbtoma. 497 

scalarb. 497. pi. 540 
altocamerata. Laticarinina. pi. 631 

Truncatulina tenuimargo var., 
578

Aluvigerina. 525 
Alvarezina. 170, pi. 189 
Alveoclavulina. 694 

madhuchakra. 694, pi. 837 
Alveocyclammma. 101 

andina.10l.pl. 98 
alveolanim. Hagenowinoides. 147. 

pi. 154
Alveolina. 300.361,589 

boscii. pi. 372 
brady 1.362 
bulloides, 362 
compresaa. 350 
dachelcnsis. 363 
montipara. 276.277 
ovulum, 363, pi. 376 
ovum, 304 
primaeva. 363 
prisca, 262.278 
quoii.361 
quoyi, 301 
schwageri. pi. 372 
subpyre naica var. globosa, 301 
violae,36l 
sp..pl. 372

Alveolina I Alveolinella i. .161 
Alveolina (Eoalveolinellal, 361 
Alveolina (Fasciolites), 361 
Alveolina (Flosculina). 361 

decipiens. 301
Alveolina (Floscullnella). 363 
Alveolina (Glomolveolinal. 363 
ALVEOLINACEA. 355 
ALVEOUNEA.360 
Alveolinella. 361 

bontangensb, 363 
quoyi, pis. 373,640 

ALVEOLINELLIDAE. 360 
A LVEOLINELLIN AE, 360 
ALVEOLINELUNINA. 309 
ALVEOLINIDA, 309.300 
ALVEOUNIDAE. 360, pi. 372-384 
ALVEOL1NIDEA, 355 
ulveoliniformis. Ammomassllina. 

pi. 341
Massilina, 332 

ALVEOUNINA, 360 
ALVEOL1N1NAE. 360 
Alveolites. 361 

larva. 361
ALVEOLOPHRAGMI1DAE. 98

ALVEOLOPHRAGMIIDEA, 97 
ALVEOLOPHRAGMIINAE. 99, 

pb. 97.98
Atveolophragmlum. 99 

orbiculatum, 99, pi. 97 
planum. 100 
venezuelanum. 100 

Alveolophragmium (Reticulo- 
phragmiuml. 100 

Alveosepta. 98 
jaccardi. pi. 94 

Alvenvalvulina. 146 
sutcri, 140, pi. 153 

Alveovalvuiinella. 147, pi. 153 
ALVEOVALVUL1NIDAE, 140 
alvus. Coskinollna, 187 
Alzonella. 103,104 

cuvillieri. 103, pi. 103 
amanda, Arenobulimina. 139. pi.

145
ambigua, Dendritina, pi. 391 

Nodosaria. 397. p|. 438 
ambiguus, Nautilus. 370 
arabitacrena. Tlnophodella. 481. 

pi. 525
ambitiosus, Cancrisiella, pi. 474 

Ceratocancris. 440 
Ambitropus. 574 

evax. pi. 626
amekiensis. Cassigerinelloita. 482. 

pi. 529
amerieana.Cushmania.pl. 169 

Eouvigerina. 510 
Glaphymmmina. pi. 51 
Hctcroheiix. 454. pi. 487 
Orbitocyclina, pi. 752 
Pseudorbitella. 650 
Spiroplccta. 454.456. pb. 487.

490
Textilaria. 454,450. pi. 487 

americanus, Aramobaculites, 68 
Conulites. 158 
Elphidioides, 602. pi. 668 
Miosorites.pl. 415 
Orbitolites. 380 

amiji. Amijiella. pi. 100 
Haurania, 101 

Amijiella, 101 
amiji.pl. 100

AMMARCHAEDISCINAE. 201 
Ammarchacdiscus, 200,203. pi. 216 
Ammarchaediscus (Ammarchae

discus; bozorgniae. 202 
bozorgniai. 202

Ammarchaediscus (Eodiscus), 202 
Ammarchacdiscus (Leptarchae- 

discus). 202. pi. 215 
Ammarchaediscus I Leptodiscusl. 

202
Ammarchaediscus (Rectodiscusi.

2a i,p l.2 l6
Ammarchaediscus (Hibispiro- 

discus), 203 
Ammoastuta, 79 

nigeriana, 79 
salsa, 79. pi. 64



AMMOASTUTINAE. 79, pi. 64 
Ammobacularia. 74 

triloba. 74. pi. 54
A M MOBACU U NI DAE. 83, pi. 70 
AMMOBACULININAE. 83 
Ammobucutinus. 83 

recurvus. 83, p|. 70 
Ammobaculites.68.74.7b. 100 

agglutinans. pi. 58 
umericanus. 68 
braunstemi. 707 
cuyleri.76 
'.’dinanlii. 223 
gondlandensis.76 

horndus. 190 
lubythnnrgensis. 75 
lueckei. 83 
munyschensis, 78 
midwayensis. 78 
nalivkini, pi. 238 
palcocenicus. 78 
powersi. 245 
? pygniacus. 228 
sarbaicus subsp. heschevcnsis.

227
suhgoodlandensis. 99. pi. 64 

Ammobaculites lAmmopalmulai.
76

AMMOBACULIT1NAE. 74 
Ammobaculoides. 111. 112 

navarroensis, 111, pi. 119 
Ammochilostoma, 82 

triloculioa. pi. 251 
Ammocibicides. 80 

proteus. 80, pi. 65 
AMMOCIBICIDINAE. 80 
Ammocibicoides. 8 0 ,93 

notalnus. 80. pi. 65 
Ammocycloloculina. 94 

erratica. pi. 88 
AMMODISCACEA. 40 
AMMODISCATA. 19 
Ammodiscella. 49 

virgilensis. 49. pi. 37 
AMMOD1SCELLINAE, 49 
AMMODISCIDA, 19.46 
AMMODISCIDAE. 4 6 ,130.201.

7l4.pls. 35-39,61.829 
AMMOD1SCIDEA, 46 
AMMODISCINAE. 47, pis. 35.36 
AMMODISCINEA, 46,47 
AMMODISCOIDEA.46 
ammodlscoidea, Brunsiella, pi. 214 

Gloraospira. 199 
Ammodiscoides, 47 

turbinatus, 47. pi. 36 
AMMODISCOIDIDA. 19 
AMMODISCOID1DAE. 46 
AMMODISCULINIDAE.46 
Ammodiscus, 4 7 ,48.70 

angustus. pi. 36 
asper, pi. 36 
gaultinus. 51 
infimus. 47 
priscus, 200 
siliceus. pi. 36

Ammodiscus (Gordiamminal. 50 
Ammodiscus (Hemidiscus). 48 

eamicus, 48
Ammodiscus iPsummophisl. 49 

inversus. 49 
Ammoelphidiella. 678 

antarclicn. 678. pi. 794 
Ammoflintina. S3 

trihedra. 53. pi. 40 
Ammorrondictilaria, 694 

angusla. 694. pi. 837 
Ammoglobigerina, 120 

bulloidcs, 120
gtobigeriniformis, 120. pi. 128 
globulosu. pi. 129 
praeglobigcriniformis.pl. 129 

Ammoglobigerinoides. 124.125. 
pi. 132

dehlscens. IIS 
Ammolagena.49 

clavaia. pi. 36 
Ammomarginulina, 74,76 

ensis.74.pl. 60
AMMOMARG1NUL1NINAE, 74, 

75.78.79. pis. 58-60 
Ammomassilina. 332 

alvcoliniformis. pi. .341 
ammonea. Assillna, pi. 804 

Operculinu.682 
Ammonema. 694 

filum. pi. 837
Ammonia. 559.6 6 4 ,665.677.699 

beccarii. 677. pi. 767 
rolshauseni. pi. 767 

AMMONUDAE. 656.664 
AMMONIINAE. 659.6 6 4 .667. 

pis. 767-773
ammonoides, Assilina. pi. 804 

Endothyra. 251 
Loeblichia. pi. 253 
Nautilus. 682,683 
Operculina. 686 

Ammopalmula. 76,77 
infrajurensis. pi. 63 

Ammopemphix. 35,37 
arctica, pi. 26 
lacustris. 36 
quadrupla. pi. 26

ammophila. Falsoplanulina, pi. 6.15 
Rotalia. 583 

Ammoscalaria, 68 
tenuimargo. pi. 51 

AMMOSCALARIATA. 19 
AMMOSCALARIIDA. 19 
Ammosiphonia. 65 

vulgaris, 65. pi. 49 
Ammosphaeroides, 726 

distoma. 726 
Ammosphaetoidma. 81 

pseudopauciloculata. pi. 67 
sphaeroidinilbrmis. pi. 67 

AMMOSPHAEROIDINIDAE. 81, 
82. pis. 67-69

AMMOSPHAEROIDININAE. 81, 
82, pis. 67,68

AMMOSPHAEROIDIN1NI. 81

Ammosphacrulina. 68 
udhaercns. 68. pi. 52 

AMMOSPHAERUL1NINAE, 68 
Ammospirata. 112 

mexicana. pi. 12(1 
Ammotium. 57.7 4 .707 

aegypticum.pl. 60 
cassis, pt. 60 

Ammotrochoides. 80.93 
hignoti.93.pl. 85 

Ammovaginulina. 75. pi. 60 
aegy plica. 75 

Ammovertella, 49 
inversa. pi. 37 

Ammovenellina. 5 0 ,52 
diversa. pi. 39 
prima. 50. pi. 39 

AMMOVERTELUN1DAE. 46 
AMMOVERTELL1NINAE. 50, pis.

.18.39.61
Ammovolummina. 46,47 

saumensis. 46. pi. 35 
sphacrica.47

AMMOVOLUMMINIDAE.46 
AMMOVOLUMM1N1NAE. 46. pis.

35.829
Amorphina. 719 
amosl. Shanita. 316, pi. 327 
Amphicervicis. 35 

dliptica. 35. pi. 24 
Amphicoryna, 410 

scalaris. pi. 450 
separans. pi. 450 

Amphifencstrdla. 21 
wicsneri.2l.pl. 12 

Amphigramma. 719 
Amphilcpidina. 612, pi. 681 
Amphimorphinu. 397.401 

butoncnsis. pi. 443 
haueriana, 401, pi. 443 

Amphimorphinella,40l, pi. 44.1 
butonensis.401 

Amphisorus. 380 
hemprichil. 380.381. pi. 417 

Amphistcgina. 6 0 9 ,610 
cumingii. 685 
lessonii.609,610, pi. 677 
lopeztrigoi.6l I 
quoyii.609.610 
radluta.610.pl. 677 
senni.610, pi. 678 
vulgaris, 610, pi. 677 

AMPHISTEGINIDAE. 609, pi. 677 
AM PH1STEG IN INAE. 609 
Amphitremoida. 30 

cilmniforma, 30. pi. 21 
? pachy theca.708 

Amphorella. 324, pi. 386 
bi camera la, 324 

Amphorina.415 
costai.415 
gracilis. 415

Araplectoproductina. 518 
carnatolintra, 518. pi. 835 

amplexus. Psammosiphon, 728 
amplificata. Hemistlcta. 702



ampula, Biparielata, 211. pi. 223 
ampullacea. Neouvigerina. pi. 573 

Uvigerina aspcrula var. 524 
ampulladistoma var. cribrosto- 

moides. Lagena. 415 
ampulloloculata. Kelyphistoma. 622 
anae. Gheorghianina. pi. 330 

Nodophthalmidium, 320 
anaglypnis, Spincterules. 3.408. 

p'l. 449
Anastegina, 686, pi. 813 

strigoniensis. 686. pi. 813 
anasteginoides. Numraulites, pi. 

813
anaslomosa. Bolivinu, 499 

Lalibolivina. pi. 549 
Annlicinclla.467 

multiloculata, pi. 501 
anatolica. Dizcrina. 650. pi. 736 

Vania. 109, pi. 115 
anatoliensis. Cryptoseptida. 388. 

pi. 431
anceps. Globotcxtularia. pi. 150 

Haplophragmium, 143 
Anchihauerina. 346 

dellcatissitna. 346. pi. 355 
Anchispirocydina, 9 7 ,106 

henbesti, I06.pl. 109 
lusitanica. pis. 108.109 

anconensis. Discocydina. 690 
Ncodiscocyclina, pis. 825,826 

Andamookia, 149 
davenporiensis. I49.pl. 158 

anderseni. Helenina, pi. 599 
Pseudoeponidcs. 553 

Andersenia, 169 
nunana. 169, pi. 188 

andina. Alveocyclammina. 101. pi. 
98

andreasi. Plcurostometloides. 115, 
pi. 122

Andrejella, 232,233,238 
laxiformit. 232, pi. 240 

Andiomedes. 674 
Androsina. 378 

lucasi.378.pl. 410 
andrusovi. (Jmulinella. 368. pi.

388
angelensis. Entosigmomorphina, 

432. pi. 468
Lagcnolingulina. 397. p|. 439 

Angelina, 719
anglica. Eogutiulina, 418. pi. 456 
Angotia, 668 

aqurtanica. 668, pi. 774 
angularis. Clavulina, pi. 200 

Waldoschmittia.418. pi. 456 
angulata. Fusulinella. 252 

Giraliarella.44.p|. 34 
Ozawainella. pi. 253 
Sogdianina. 194. pi. 210 
Spirillina. 224

angulata var. piaepentacamcrata, 
Glohorotalia.7|7 

angulaius. Archaias. 378, pi. 41J 
Nautilus. 378

Angulodiscorbis. 565 
charlcsensis. pi. 617 
corrugatiformis. pi. 617 
quadrangularis. 565, pi. 617 

Angulodiscus. 295 
communis. 295. pi. 309 

Angulogavelinella, 635 
gracilis, pi. 716 

Angulogcrina. 525,526 
angulosa. pi. 574 

ANGULOGERININAE. 525, pi. 
574

angulosa. Angulogcrina. pi. 574 
Uvigerina. 525

angusta, Ammnfrondiculariu. 694. 
pi. 837

Cornuspiru, 48 
Cuneolina pavonia var.. 147 
Textulariella.pl. 155 

anguxtiumhilicala. Oberhauscrellu. 
pi. 472

Schlagerina. 439 
angustus. Ammodiscus. pi. 36 
Anictosphaera, 27 

progressa.27.pl. 18 
ankarensis, Erkina. 283 

Pseudoschwagerina. pi. 290 
annae. Uligata, I97.pl. 212 

Sumatrina. 293. pi. 307 
annamaryae, Scboferina. 558, pi. 

606
anneciena. Robustopachvphloia. 

214, pi. 224
annectens. Rot alia. 667 

Roialidium. pi. 772 
Spiroplectinata.pl. 143 
Texlularia, 136 

Annectina. 50 
puleocenica. 50, pi. 39 

annika. Mesammina. 37, pi. 26 
annularis. Annulofrondicularia. pi. 

437
Annulopatellina. pis. 586.587 
Frondicularia. 400 
Orbitolina. 540 
Trochommina. 702 

annulata. Cydoloculinu. 586. pi. 
640

Glandulina, 3%. 397 
Lagenoglandulina. pi. 438 

annulatus. Cydoclypeus. 683, pi. 
806

Annulina.694 
melcnsis. 694. pi. 837 

Annulocibicides. 586 
projectus, 586. pi. 640 

ANNULOCIB1CIDINAE. 586, pis. 
640-642

Annulofrondicularia. 400 
annularis, pi. 437 

Annulopatellina. 540 
annularis, pis. 586,587 

ANNULOPATELLINACEA, 540 
ANNULOPATELUN1DAE. 540, 

pis. 586.587 
anomalu. Scguenza. 712

Anomaiina. 497.600,604,605, pi. 
671

hengalensis. 630 
breggiensis. 466 
cocoaensis. 637 
intermedia. 636 
lomeiana var. troche idea. 462 
monierelensis. 638 
pinguis. 631
pompilioides var. semicribrata. 

640
punctulata. 604 
roberti, 466 
wuellerstorfi. 583 

Anomaiina (Brotzenellal. 638. pi. 
7 1 8

Anomaiina iGavelinellai. 638 
Anomaiina iPseudovalvulinerial. 

638
ANOMALINACEA.600 
Amtmalinclla, 623,624 

rostrata, 624, pi. 700 
sureshi.pl. 700

Anomalinclla iPreanomalinellat. 
623, pi. 700 

sureshi.623
ANOMALINELL1NAE, 623, pi. 700 
ANOMAL1N1DAE.604 
ANOMAL1NIDEA. 600 
ANOMALIN1NAE, 604 
ANOMALININEA.604 
Anomalinoides. 617,631.633.721 

pinguis. pi. 708 
plummerae.631 

Anomalinulla. 636 
marina. 636, pi. 715 

Ansa, 694 
plana, 694. pi. 837 

Antalyna.87 
korayi. 87. pi. 75

antarclica, Ammoelphidietla.676, 
pi. 794

Antarcticella. pi. 525 
Anticleina. 504. pi. 555 
Candcina. 480 
Glohigerina.718 
loanella. pi. 595 
Lemina micae suhsp.. pi. 555 
Pseudobolivina. 116. pi. 123 

Antarcticella. 3.480 
antarctica, pi. 525 

antarctikos. NotodendrtMles. 46, 
pi. 34

Antenor.405 
diaphaneus. 405 

Anticleina. 504 
antarclica. 504. pi. 555 

antillamm. Comuspiramia, pi. 332 
Lislerella. 131 
Magncsoina. pi. 834 
Nubecularia. 322 

anti Ilea, LepidocvcIina,6l2 
Polylepidina. pi. 683 

Antlllesina.621
antipodum. Arenodosaria. pi. 187 

Clavulina. 168



antiqua, Alpillina. I63.pl. 179 
Amoldia. 726 
Biloculina. 339 
Climacammina. pi. 228 
IdaJina. 339. pi. 348 
Pscudusiphoninella. pi. 836 
Siphonella. 444 
Siphoninella.571 
Splrigerina, 729 
Textularia. 218 

antiquior. Nummulina. 708 
anliquissimus. Plntysolenites. 22. 

pi. 14
antonovae. Heieraniyx. t i l .  pi- 119 
anlropovi, Paracaligella, 208. pi. 

219
Anturina.425 

haynesi, 425. pi. 462 
ANTUR1NINAE, 425 
Aoujgalia. 726 

variabilis. 726
apenninka. Gandlnellu. 50. pi. 61 

Moncharmontia, pi. 80 
Neoendothyta. 90 

apertu. Apertauroria. pi. 210 
Auroria I Apertauroria). 195 

Apertauroria. 195 
aperta, pi. 210

apemira. Ishamella. 351. pi. 358 
aperturaia. Parathurammina. 191, 

pi. 207
apertus, Cribrohemisphaeroides, 

pi. 211
Cribrosphaeroides iCribrohemi- 

sphaeroides). 1% 
Cribrostomellus, 65, pi. 48 

apexadinn, Ouplella, 428, pi. 465 
aphclis. Lacvidemalina, 396, pi.

439
Aphrosina. 597 

inform is, 597
apicularis, Gaudryina. 130 

Karrerulina. pi. 139 
apiculata. Oolina, 416 

Orbitoides. 646, pi. 730 
Reussoolina. pi. 455 

Apiopterina. 694 
orbignyi. 694 

Apogroroia. 8 
mucicola. pi. 1

appennmica. Globotruncana. 698 
applinae, Loxostomoides, pi. 549 
Applinella, 486, pi. 532 
applini. Bolivina, 499 
appressa. Pseudonodosaria. pL 439 

Rectoglandulina. 398 
aprica. Whiteinella. pi. 496 
apsidostroba, Planomalina.460. 

pi. 494
Apterrinella. 312,313 

grahamensis. pi. 324 
apiica. Arenolurrispirillina.48, pi.

35
Paleopatellina. pi. 588 
Patellina, 543

aptiensis. Cnnomtalites. pi. 707 
Globorotalites banensieinl subsp..

629
apula, Murgeina, pi. 54 

Nummofallotia.7l 
apuliensis.Satorina, 153, pi. 164 
aquatifer. Misilus. 705 
aquisgranensis, Lituola. 142.143 

Volushinovella.pl. 148 
aquisgranensis var. conica, Lituola.

143
aquitanica. Angutia. 668, pi. 774 

Parinvolutina. 393, pi. 436 
aquilanicus. Falsocibicidcs. 582.

pi. 635
arahica. Bramkampella. 101. pi.

100
Broeckinella, 104. pi. 104 
Jordania, 509. pi. 580 
Pfenderella. I52.pl. 162 

Aragonella, 486 
aragonensis, pi. 532 
dumblei. pi. 532 

aragonensis. Aragonella, pi. 532 
Hamkenina mexicana var., 486 

Aragonia. 500 
zelandica, 500, pi. 551 

ARAGONMNAE. 500 
Arakaevella, 188 

arakaica, 188, pi. 207 
arakaica, Arakaevella. 188. pi. 207 
Aramtnlagenum, 49 
ARAMMODISCLIDIA. 46 
Arammodiscodum. 47 
Arammodiscum, 48 
Arammosphaerium. 726 
arancosus. Rhinocurus. 405 
ARASCHEMONELL1N1A. 726 
Araschcmonellum, 726 
ARACTRORH17.NIA. 19 
Arasimrhizum, 20 
Arbuthysiphum. 22 
Arbdelloidinum. 93 
Arbuderium.8
arborcscens. Dendronina. 25, pi.

16
Psammatodendran. 25, pi. 15 

Arbotellum.42 
Arbrachysipbum, 30 
Arbullnariunt. 384 
arbuscula, Dendritina. 370, pi. 391 
area, Globotruncana, pL 504 

Pulvinulina.468
area var. contusa. Pulvinulina, 468 
Arcanispira. 658, pi. 754 

hacata. 658
arcanus. Phthonotrochus. 18, pi.

10
arcelia, Monocyst is. 705 
Archaealveolina. 362 

reicheli. pi. 373 
Archaecyclus. 590 

cenomaniana, pi. 647 
ARCHAEOISCACEA. 201 
ARCHAEDISCIDA. 188

ARCHAED1SCIDAE. 201 .202.
315.707. pis. 214-217 

ARCHAEDISC1NA. 188 
ARCHAED1SC1NAE. 201. pis. 

214-216
Archacdiscoum. 201 
Archaediscus. 201 

akchimensis. 204 
anenuatus. pi. 215 
baschkiricus. 204 
duhitabilis.pl. 215 
incertus. 204 
karreri.20l.pl. 215 
maximus, 205 
muiuns, 204 
planus, pi. 215 
saleei. 2115
spirillinoides, 202,203 
ulmcri.pl. 215 
Vsp.,203

Archaediscus (Brunaarchaediseusl, 
202, pi. 215

Archaediscus (Glomodiscus). 202 
Archaediscus iMelarchaediscusl. 

202, pi. 215
Archaediscus I Nudarchaediscus I. 

202
Archaelagena. 726 

magna, 724 
Archaeochitinia, 11 

gotlandica. 11. pi. 4 
Archaeochitosa. 11 

lobosa, 11. pi. 4
archaeocretacea. Whiteinella. 462. 

pi. 4%
Archaeoglohigerina. 471 ,472 

acgyptlca.pl. 510 
blowit47|, pi. 510 
cartcri, pi. 510 

Archueoglobitruncana, 694 
kefiana. pi. 838 

Arcbaeosepta. 302 
platiercnsis. 302. pi. 317 

Archacsphaera. 188 
magna. 189 
minima. 188. pi. 207 

ARCHAESPHAER1DAE, 188.212, 
pis. 207,208,836

ARCH AESPHAER1NAE, 188.189.
pLv 207.836 

ARCHA1AD1NAE, 378 
Archaias, 377,378 

angulatus. 378. pi. 411 
spirans, 378

Archaias iPerouvIanella), 374 
ARCHA1ASINAE. 378, pis. 410-416 
ARCHAIAS1N1NAE. 378 
ARCHAUNAE. 378 
Archapmanoum, 668 
Archeorbis,7l9 
archeri. Diplophrys. 8. pi. I 
archiaci, Discocyclina. pi. 820 

Orthophragmina, 688 
Archiacina. 369 

armorica, pi. 390



Archimerismus. 60 
subnodosus, pi. 46 

Arcoparrella. 127, pi. 136 
planulata. 127 

ARCORNUSPIRINIA, 310 
Arcomuspirum. 310 
Arcrithionum. 38 
arctica, Ammopemphix. pi. 26 

Cuneata. pi. 45 
Elphidiello. pi. 790 
Lingulinella. 3*)0 
Ungulonodosaria, pi. 434 
Polystomella. 674 
Reophax. 59 
Rohertina, 451. pi. 483 
Tappanella. 434, pi. 469 

arcuata, Glabraiellina. 567, pi. 619 
arcuatula. Cristellaria.411 

Cristellaria tHemirobulinal. 410 
Hemirobulina. pi. 451 

Ardaciylosaccum. 16 
Ardendrophyrum. 24 
Ardcndrotubum. 16 
Ardiplogromium, 12 
arenacea, Bifarina porrecta var.. 116 

Btilivina inflate var.. 117 
Bolivina punctata var., 116 
Bolivina texiularioides var.. 117 
Bolivina tortuosa var.. 117 
Bolivina variabilis var.. 116 
Bulimina, 170 
Miliammina. 54 
Miliolina. 53
Miliolina oblonga var., 53 
Parvigenertna.pl. 123 

arcnaceus. Asirodiscus, 19 
Batbysiphon.22.pl. 13 

Arenagula. 101 
globula. 181, pi. 199 

arenata. Vercorsella. 148, pi. 156 
Areniconulus. 42 

bykovae. 42. pi. 32 
arenilega. Myxotheca, 9, pi. 2 
areniphora. Schlumbergerina. 333. 

pi. 341
Areniscella. 19 

agglutinans. 19 
Arenobulimina. 139,140,141 

omanda. 139, pi. 145 
dorbignyi.pl. 145 
labirynlbica, 142 
presli.pl. 145

Arenobulimina iColumnella). 142 
Arenobulimina (Haiena), I39.pl. 

145
Arenobulimina (Novatrix), I39.pl. 

145
Arenobulimina (Paslernakia), 139. 

pi. 145
Arenobulimina (Sabulina). 140 
Arenobulimina (Voloshmoidesl, 142 
Arenodusaria. 168 

antipodum, pi. 187 
Arenogaudryina, 130 

granosa. 130. pi. 140

Arenonina. 6 4 2 ,643. pi. 65 
cretacea, 642.643 

Arenonionetla. 123 
voulei. I23.pl. 130 

Arcnoparrella. 126 
mexicana.pl. 134 

ARENOPARRELUNAE. 125.126, 
pi. 134

ARENOPARRELUNINAE. 126 
Arenosiphon.43 

giganteus.43.pl. 33 
Arennsphaera.28,pl. 18 

perforata. 28 
Arenoturrispirillina. 48 

aptica, 48. pi. 35 
Arenovidalina. 295,296 

chialingchiangensis, 295. pi. 310 
Arenovirgulina, I15.pl. 122 

aegyptinca. 115 
Arethusa.694 

corymbose. 694 
ARFORAM1N1FERJA. 7 
argn. Tremachora. 534, pi. 581 
argentinensis. Bollovskoyella. 607. 

pi. 675
argillacea. Argillotuba. pi. 9 
Argillotuba. 16 

argillacea. pi. 9 
vermiformis. pi. 9 

ARGILLOTUB1NAE. 15. pis. 9.10  
Atgirvanellum. 727 
Arglomospirum. 51 
Arbaddonium.92 
Arhaltphysemum. 25 
Arhaplostichoum. 702 
Arhemidiscum. 48 
ARHIPPOCREPN1A.43 
Arhippocrepum. 44 
Arhomosum. 61 
Arhospitellum. 17 
Arhyperammum. 42 
arietinus. Peneroplis. pi. 391 
ariminensis. Discorbula.699 

Planulina. 580. pi. 633 
Annvolutoum. 300 
Arisieropora. 694 
Aristerospira. 694 

isoderma. 694 
pachyderma. 720 

Arjaculum.44 
Arkalamopsum. 55 
Arlagenammum. 31 
Arlieberkuehnium. 13 
Arlituotubum.69 
Armarsipellum. 23 
Armarsupium. 13 
Armasonellum, 38 
Armeniella. 719 
Armenina. 288 

karinae. 288. pi. 298 
ARM1LIOL1D1A.352 
Armorella.33 

sphaerica. 33. pi. 23 
armorica, Archiacma. pi. 39(1 

Cydnlina, 369

ARM YXOTHECNIA. 7 
Armyxothecum. 9 
Amaudiella. 64 9 ,652 

grossouvrei. 649, pi. 738 
Amodellum. 17 
ARNODOSARID1A.394 
Amodosaroum. 706 

indictoum. 706 
Amodosmum. 212 

py-gaussicum. 62 
amoldi, Sestronophora. 552, pi.

398
Amoldia. 726 

anliqua, 726 
Arophiotuhum.9 
AROR BITOL1DIA, 155 
ARPATELLJN1A, 306 
Arpatellum. 306 
Arpelosum. 20 
Arpemeroum. 423, pi. 459 
Arpilum. 33 
ARPLACOPSINIA. 80 
Arplacopsum. 423 
Arplagiophrum. 10 
ARPOLYPHRAGMINA. 92 
Arpolyphragmoum. 93 
ARPROBLEMATOIA. 298 
Arproblematoum. 300 
Arproteonum. 58 
Arpsammony xum. 47 
Arpsammophoum. 49 
Arpsammosiphoum. 695 
Arpsammosphaerum. 28 
Arpscudarcelloum. 728 
ARREOPHAXN1A. 57 
Arreophaxum. 58 
ARRHABDAMM1DIA. 23 
Arrhabdammum. 24 
Arrhaphoscenum. 729 
Arrbizammum.24 
ARRHI7. AMNIA. 23 
Arrhynchogromium. 14 
Arrhynchosaccum. 14 
Arrogromium, 11 
ARROGROMNU.il 
ARROTALARIDIA.656 
Arsaccammum, 32 
ARSACCAMNIA..V) 
Arsagenum.26 
Arschulucltum. 10 
Arshepheardellum. 15 
Arsilicoum,7l2 
Arsorophaerum. 28 
ARSPIR1LL1NIA. 303 
Arspirillinum. 304 
Arsquamulum.310 
Arstachecoum. 729 
Arstonhosphaerum, 29 
Arsyringammum. 729 
Anechnitum.33 
Artciraxoum. 294 
ARTEXTULIDIA. 172 
Arthalumophagum. 18 
Artholosum. 38 
Arthrocena. 695



arthurcooperi, PseudopateIIina.710, 
pi. 845

Anhurina. 430, pi. 466 
Arthyrammum. 34 
Articulariu. 350 

articulinoides. pi. 360 
urticulata. Crislellaria, 405 

Crislellaria I Robulinal. 405 
Nodosa rclla. 538 
Pleuroslomella. pi. 584 

Anicudina. 350 
? articulinoides. 350 
funalis, 353
funalis var. inomata. 352 
mexicuna. 350 
nilida.350, pi. 359 
nodosaroidcs. pi. 331 

articulinoides. Articularia. pi. 360 
ArticulinaV. 350 

ARTROCHAMMIOIA. 120 
ARTUBINIA.350 
Artubinum.352 
Arturritellum.52 
Arvanhoeffenum. 21 
Arverrucum.39 
Arvidaloum.3ll 
Arwebbina. 422 
Arwebbinum.423 
Arwebbum. 323 
Asanoina, 66.665 ,667 

globosa. pi. 766 
Asanonella. 600 ,601 

shojii.600 
tubulifern. pi. 666 

Asanospira. 65 
teshioensis. pi. 49 

ASANOSPIRIDA. 19 
ASANOSPIRIDAE, 64 
Asarotammina. 120 

asarotum. I20.pl. 136 
asarotum. Asarotammina. I20.pl. 

136
Aschemocella.55 

carpathica. pi. 42 
ASCHEMOCELLIDAE, 55,56. 

pi. 42
ASCHEMOCEU.1NAE. 55 
Aschemonclla.72h 

carpathica. 55 
ramuliformis, 726 
scabra. 726. pi. 42. 

ASCHF.MONEULIDAE. 726. pi. 
42

ASCHEMONF.LLINAE. 726 
aselliformis, Entolingulina. pi. 470 

Lingulina.435 
Ashbrookia. 543 

compressa. pi. 589 
omata. 543. pi. 589 

ASHBROOKIINAF.. 543, pi. 
588-590

asiatica. Glomospiranella, 225. pi. 
234

Gubkinella, 626.627. p|. 704 
Profusulinella primiliva subsp..

724

Rcctoscptaglomuspiranella. pi.
235

Septaglomospiranella (Recto- 
septaglomospiranellal. 225 

asketocomptella, Abditodentrix.
503

Askopsis. 7 19 
asper, Ammodiscus, pi. 36 
uspera. Earlandia, 199. pi. 213 

Scrpcnulina. pi. 829 
Tolypammina iTolypam- 

minoidesl.47
aspergillum. Crihropyrgo, pi. 347 

Triloculina. 338 
aspergulum. Triloculina. 338 
Asperodiscus.204, pi. 217 
asperula. Sigmoilinita. pi. 356 

Spiroloculina. 348 
asperula vac. ampullacea. Uvigerina. 

524
Aspidodexia. 695 

UneoLaia, 695 
Aspidospira. 695 
Assilina, 6 8 2 ,683.686 

aramonea. pi. 804 
ammunoides. pi. 804 
depressa. 682 
spira. pi. 805 
sp.. pi. 805 

ASSILIN1NAE, 682 
assurgens, Phenacophragma. 73. 

pis. 57.58
ASTACOL1NAE. 410 
Astacolus. 410 .413 

crepidulatus.410 
crepidulus, pi. 450 
spiralis, pi. 450 

astacolus, Crepidulina.410 
Aslcrellina. 60 7 ,608. pi. 675 
Asteriacites. 688 

paiellans. 688 
Aslerlgerina. 609 

carinata. 609. pi. 676 
dreheri.445 
planorbis. 606.607 

ASTERIGERINACEA.600 
Asterigerinata. 605 

dominicanu. 605. pi. 672 
ASTERIGERINATIDAE. 605,607. 

pis. 672-676
ASTERIGERINATINAE.605 
Asterigerinella. 606 

gallowuvi. 606. pi. 673 
A5TERIGERINIDA. 609 
ASTER 1GER1N1DAE. 600.607. 

609, pi. 676
ASTER1GER1NINAE, 609 
Asierigerinita. 60S. pi. 674 
ASTER IGER1NOIDEA. 600 
Asterigerinoides. 606 

guerichi. pi. 674
asteriscus. Asterocyclina. pi. 824 

Clsseis. 689 
asterites. Rosalina. 554 

Schlosserina. pi. 600 
asrerizans. Nautilus. 640.720.721

Asteroammonia, 665 
kaiangliensis. 665. pi. 769 

ASTEROARCHAEDISCINAE. 
204, pL 217

Astcroarchaediscus. 204 
baschkiricus, pi. 217 
ovalls.pl. 217 

Asterocyclina. 688.689 
asteriscus. pi. 824 
cuvillieri, pi. 8X3 
stellata. pi. 8X3 
steward, pi. 8X3 
taramellii. pi. 824

Asterocyclina I Actinoplicala). 719 
ASTEROCYCLINIDAE. 689, pis. 

8X3-827
ASTEROCYCL1N1NAE. 689 
asterodisca. Astrolepidina. pi. 684 

Lepidocyclina, 613 
Astemdiscocyclina, 689, pi. 8X3 
Asterodiscus. 588,689 

cuvillieri. 689 
forskalif. 588 
pentagonalis. 689 

Asterogavelinella. 719 
Asterohedbergclla. 461 

usterospinosa. pi. 494 
Asleroparatrochammina. 128 

towei. I28.pl. 136 
Asterophragmina. 6B8 

pagoda.pl. 819 
Astcrorbis. 655 

aguayol. pi. 750 
cultcnsis. 655, pi. 749 
rexikl, 655. pi. 750 

Astcrorbis (CryptasterorbLs). 655 
Asterorbitoides. 719 
Astern roialia. 66 5 ,668 

pulchella.pl. 769 
Asterosomalina. 383 

dizeri.383 
Asicrosphaera. 726 

pulchra, 726
asterospinosa. Asterohedbergella. 

pi. 494
Hedbergella l Asterohedbergella I. 

461
asterostomata. Aguayoina. 726 
Asterotrochammina. 128.713 

delicatula. I28.pl. 136 
ASTEROTROCHAMMIN1NAE. 

128, pi. 136
astra.lhrcmeniella. 194, pi. 210 
Astrammina. 33 

comuta. pi. 22 
rara. 3.3, pi. X3 

Asirodiscus. 19 
arenaceus. 19

astrvifimbriaia. Oiplotremina. 437. 
pi. 471

Astrolepidina. 3.613 
asterodisca. pi. 684 

Astronoides, 620 
Astrononion. 581.619 

njiensis.619 
gallowayi. pi. 694



novozculamlicum. 602.620 
slelligerum.619. pi. 694 
rumidum. 620

Aslrononion (Fijinonionl, 619 
Astrononion < Laminononion 1.620 
ASTRONONIONINAE.6I9, pi. 

644
Astrorhizu, 19,20 

cornuia, 20 
limnicola, 19.20. pi. 11 
vermiformis. 16 

Astrorhiza (Aslrorhizoides), 20 
ASTRORHIZACEA. 19 
ASTRORHIZICAE. 19 
ASTRORHIZIDA. 19 
ASTRORHIZ1DACEAE. 19 
ACTRORHIZIDAE. 19, pis. 11.12 
ASTRORHIZIOEA. 19 
ASTRORHIZINA. 19 
ASTRORHIZINAE. 19, pi. 11 
Astrorhizinella. 695 

planaia, pi. >08
ASTRORH1ZINELLIDAE. 692 
ASTRORHIZINELLIDEA.692 
ASTRORH1Z1NELUNAE. 692 
Astrnrhizinulla. 22 

aetheria.pl. 13
ASTR{)RH1Z1NULLINAE. 21 
ASTRORH1ZOIDEA. 19 
Aslrorhizoides. 20 

comutus. pi. 11 
Asirorolalia.475 

pulmcrae.pl. 614 
Asirorotalia (Clavu(orella). 425 
asymmetrica. Mediocris iPlecio- 

mediocris), 256 
Pachyphlnia. pi. 224 
Parapachyphloia, 214 
Plectomediocris. pi. 155 

Asymmetrina. 438 
biomphalica, 43H, pi. 471 

ASYMMETR1NIDAE. 438. pis. 
471.472

Atactolituola.78 
subgoodlandensis, pi. 64 

atava, Monogencrina, 705 
ATAXAPHRAC.M11DAE, 138 
Alaxogyroidina, 139 
Ataxoorbignyna. 139 

inllaia. pi. 146
ATAXOPHRAGMLACEA. 138 
ATAXOPHRAGMIDEA. 138.139 
ATAXOPHRAGMI1DA. 19 
ATAXOPHRAGMIIDAE. 135.139, 

I4l.150.177.660.pls. 145-149. 
828

ATAXOPHRAGMI1DEA. 138 
ATAXOPHRAGMIINAE, 139, pis. 

145-147
ATAXOPHRAGMUNEA. 139 
Atuxophragmium. 139 

frankei.pl. 147 
oblongum. 135 
variahile.pl. 147

AtaxophragmiumlOpertuml. 142 
incognitum. 142

Alaxophnigmoides. I39.pl. 147 
frankei. 139 

Alelikamara.35 
incomposita. 35. pi. 25 

Atclsuclla. 257, pi. 259 
imumurai. 257 

Athecocyclina. 690, pi. 827 
Atjussella. 197, pi. 212 

rarispinata, 197 
ATJUSELLINAE. 1% 
utkinsoni. Sherbomina. 669, pi.

777
atlaniica, Atlanliella. pi. 131 

Barbourina. 137 
Barhourinella. pi. 144 
Pscudogaudryinu.pl. 197 
Textularia, 179 
Trochamminella. 124 

Allanticlla. 124 
ailantica.pl. 131 

Atractolina. 433
attenuatus, Archaediscus, pi. 215 

Propermodiscus'.'. 201 
Atwilllna. 523 

nodifcra. pi. 572 
pscudococoaetisis. pi. 572 

auberi. Ncoeponides. pi. 605 
Rosalina. 558

auberiana var. glabra. Uvigerina.
516

Aubignyna.643 
marici.643. pi. 726 

auhouini, Senalveolina. 364, pi.
383

Audlenusina.97 
fourcadei. 97, p|. 93 

Aueria, 726 
riglda, 726 

Auerinella.726 
(uegiae.726 

AULOCONINAE. 295 
Auloconus, 296 
Aulostomella. 695 

pcdiculus, 695
AUU3TORT1NAE, 295,296. pis.

309-311
Aulotortus, 295,296 

oberhauseri. pi. 310 
pcrmodiscoides, pi. 310 
sinuosus. 296. pi. 310 

aurantiaca. Placopsilinclla, 18. pi.
10

auramiata, Siphonidia. 556, pi.
602

aurata. Phainogullmia, 15. pi. 8 
aurea. SphairoguOmia, 14, pi. 7 
auri, Lcmella. 506. pi. 559 
auricula, Cancris. pi. 591 

Nautilus, 545 
auriculala. Bulimina. 521 

Globobulimina. pi. 571 
Planispirina.319 
Wiesnerella. pi. 330 

auriculata subsp. gullmarensis.
Globobulimina. pi. 571 

auriculatus. Cancris. 545

Auriculinu. 695 
crenatH.695

atirigerica, Pseudonummoloculina. 
710

uuris. Pcneroplis. 413 
Plamilaria. pi. 453 

Auroria. 195 
singuluris. 195. pi. 210 

Airmriu(Apertauroria). 195 
aperta. 195

AUROR1IDAE, 195, pi. 210 
austinana. Pseudoplunoglobulinu. 

455. pi. 488
uuslraliensis. Discorhis tubcrculuta 

var.. 628
Svratkinu. pi. 706 

australis. Bilingulogavelinella. 636. 
pi. 716

Cassidulinu norcrossi subsp.. 506 
Ceratocancris, pi. 474 
Islundiclla, pi. 558 
Massilina.341 
Pseudomassilina. pi. 349 
Sacculinella. 32. pi. 23 

auslriaca, Coronella, 298 
Coroniporu. pi. 312 

Austrocoiomia, 387 
canaliculatu, pi. 430 
marschalli. 387. pi. 430 

Austrolrillina.355 
howchini.pl. .362

AUSTROTRILL1NIDAE, 355, pis.
362.363 

Avesnella. 224 
mourloni. 225 
streell, 224.pl. 233 

avita. Palliolatclla. 428. pi. 465 
avnimelechi, IVochospira. 87, pi. 74 
avunensis. Holkeria. pi. 242 

Rhodesina. 234 
Awhea. 394 

sinalatu.pl. 437 
Axiopolina. 333 

granumfestucae. 333. pi. 342 
ayalai. Glohigerina, 718 

Tetrataxiella. I44.pl. 150 
Ayalaina. 372 

rutteni, pi. 393 
Azera,617, p|,69l 

trans versa. 617
azerbaidjanica, Conorbinella. 150, 

pi. 159
Vemeuilinella. I31.pl. 140

babelis. Babelispirillina. 298, pi.
312

Babelispirillina. 298 
babelis. 298. pi. 312 

bacata, Arcanispira. 658 
Reicbelinella. pi. 754 

haccala var. novangUae, Gaudryina. 
171

haccifenun.Chitinodendron. 10, 
pi. 4

bacillifera, Rhumblerinella. 10. 
pi. 3



Bactrammina. 42 
haculatus, Tinoporus. 671, pi. 780 
Baculella.4l, 210. pi. 221 

gemina. 210 
globafera.4l. pi. 21 

BACULELUDAE, 41, pL 2 1 
Baculogypsina. 070 

floresiana.671 
sphacrulata. pi. 778 
tetraedra. 671

BACULOGYPSINIDAE. 670 
Baculogypsmoides. 670,671 

spinosus. 670. pi. 779 
Baelenia.224 

gossclcli, pi. 234 
Baggatella, 533 

ioconspicua, 533, pi. 580 
BAGGATELLINAF.. 532, pi. 580 
Baggina.545 

califomica. 545. pi. 591 
BAGGINIDAE. 544, pis. 590-593 
BAGGININAE. 544,545, pis. 

591-593
Bagginoides. 626 

quadrilobus. pi. 703 
Bahiannfusus. 16 

pontei. 16. pi. 9 
Bahianotubus. 16 

salvadorensis, 16. pi. 9 
Baisalina, 316 

pulchra,3l6, pi. 328 
BAISAUNIDAE. 316, pis. 328,

830
Baissunella. 726 

mirkmalovae. 726 
baitoensis, Discorbis, 658 

Reichclinella. pi. 754 
Baituganclla. 208 

chemyshinensis, 208. pi. 219 
baker j, Globigerina, 718 
balani(ormis. Carpenieria. 593, pi. 

65.3
Balanulina.726 

kitllii, 72(i
balcanica. Broeckina iPaslrikella), 

374
Paslrikella. pis. 400,401 

Balkhunia. 103 
balkhanica, 103. pi. 104 

balkhanica.Balkhania. I03.pl. 104 
balsillki, Cosklnolina. 158 

Daviesiconus.pl. 172 
balthica. Hyalinea. pi. 632 
balthicus. Nautilus, 580 
baltica. Lagvnis, 9. pi. 2 

Whiteinella, 462, pi. 4% 
Bandyella, 538 

greatvalleyensis. pi. 584 
Bandyus. 719 
Banffella. 239 

banffensis. pi. 244 
banfTensis. Banffella. pi. 244 

Endothyra?. 239 
banksi. Crenulostomina. 353, pi. 

360

Bannerella. 168 
gibbosa. pi. 187 

Barbourina. 137 
atlantica. 137 

Barbourinella, 137 
atlantica. pi. 144 

BARBOUHINELUNAE. 137. pi. 
144

barkerensis, Barkerina, 88. pi. 77 
barkeri.Sahulia.pl. 191 

Textularia, 173 
Barkerina, 88 

barkerensis, 88, pi. 77 
BARKERINIDAE, 88.150. pi. 77 
BARKER ININAE. 88 
barleeanum. Melonis. pi. 6% 
bamardi.Tentilrons.413, pi. 453 
Bamardina. 431,432 

thanetana. 432,434, pi. 468 
barremica. Serovaina. pi. 590 
barremicus. Discorbis, 545 
barrettii. Textularia, 147 

Textulariella.pl. 154 
buni. Globigerinatheka. 492, pi. 

539
barroisi. Pleurostomello, 538, pi. 

584
bartenstcini subsp. aptiensis, 

Globorutalites, 629 
bartletti. Discorbis. 644 

Trichohyalus. pi. 727 
Bart ramella, 267 

bartrami. 267, pi. 270 
bartrami, Bartramella. 267, pi. 270 
banrumi. Cerobertina. 450, pi.

481
bashkiricus. Archaediscus, 204 

Asteroarchaediscus, pi. 217 
basilica. Radiosphaera.728 
basraensis, Rabanitina, 88. pi. 76 
bassensis. Ceratobullminoides, 440, 

pi. 475
batalleri. Hemisphaerammlna. 36, 

38. pi. 25
bathonica, Conoglobigerina. pi. 

499
Meyendorffina, 160, pi. 177 

Bathysiphon. 22,27 
arenaceus. 22. pi. 13 
filiformis, 22. pi. 13 
flexilis. 16 
gerochi.pl. 13 
kattoi.pl. 13 
pocuticus. pi. 13 
stamineus.pl. 14 

Bathysiphon (Silicobathysiphonl. 
22.pl. 13 

gerochi. 22
BATHYS1PHONIDAE. 21,26. pis. 

13.14
BATHYSIPHONINAE, 21 
battagliensis. Costifera. 324 

Siculocosta. pi. 832 
battelinus. Cribratmoides. pi. 46 

Sulcophax. 62

Bdelloidina. 93 
aggregata. 93. pi. 84 
vincentownwnsis. pi. 84 

beccarii. Ammonia. 677. pi. 767 
Nautilus. 664.665 
Roralia. 699 
Turhinulina. 665 

Beckina. 524, pi. 573 
homadayi. 524

beckmanni. Grbulinoides, pi. 540 
Porticulasphaera. 492.493 

Beedeina. 267,268 
girtyi. pi. 270 

Beella. 488 
digitata. pi. 534 

Bcgla, 86, pi. 72 
gyre. 86 

Bchillia.402 
freilensis. pi. 443 

Beichuanensis, 719 
Beisselina. 142 
Belaria.8 

bicorpor.8,pl, I 
BELARI1NI, 7 
bella. Endothyra. 233 

Eoquusiendothyra. pi. 241 
Svzrania, 386, pi. 430 
Umbella, 730

bellula.Uella.285.pl. 295 
belluliformis. Metalingulina. 436. 

pi. 470
Belorussiella. 135 

bolivinaeformis. I35.pl. 143 
BEL0RUSSIELL1NAE, 135 
bemmeleni. Loftusia. 102 

Paracyclammina. pi. 99 
benevestita, Lagena. 431 

Sipholagena. pi. 467 
bcngalensis. Anomalina. 630 

Osangularia. pi. 708 
benidormensis. Eoclavatorella. 483. 

pi. 527
benignus. Valvulinoides. 714. pi. 

847
benloii. Biconcava,7|, pi. 55 
beotica. Hcllenocyclina, 650, pi. 

741
Berggrenia, 475 

praepumilio. pi. 514 
Bermudezella. 593 

truncata, pi. 653 
bermudezi. Clavatorella. pi. 517 

Fusarchaias, 384, pi. 426 
Hantkenina ICrihmhantkenina).

486
Hastigerinella. 475 
Matanria. 145. pi. 153 
Operculina, 687 
Ranikolhalia. pi. 816 

Bermudezina. 137 
cubensis. pi. 144 

Bermudezinella. 620 
bulloidcs. pi. 695 
riveroi, pi. 695

BERMUDEZINELL1DAE. 615



BERMUDEZIN1NAE, 137 
BERMUDEZININEA. 1.17 
Bermudezita. 169. pi. 188 

bomii, 189
bcrmudiuna, Dentostominu. M2, 

pi. .141
berry I. Menkenina, 411. pi. 451 
Berthelina.636 

intermedin, pi. 715 
Berihelinella. 402, 836 

parudoxn. pi. 443 
Berthelinia.719 
Berthelinopsis. 417 

earlsbndensis.417. pi. 45<> 
bcrtheloti. Discorhinella. pi. 630 

Rosalina.577
heschcvensis. Ammobaculites 

sarbaicus subsp.. 227 
Chemobaculites, pi. 237 

Bessiella.719 
legrandi. 719

hestubensis. Permodiscus. pi. 2 17 
Planospirodiscus. 205 

Betpakndiscus.201, pi. 215 
Biape rtorbls. 576 

hiaperturula. 576, pi. 628 
biaperlurata. Biape rtorbis. 576. pi. 

626
hiurmicus. Glomodiscus. 202. pi. 

215
Biarritzina. 595 

carpcnteriacibrmis. pi. 654 
proieifomiis. pi. 655 

Biastcrigcrina. 606,607 
planorhis, pi. 672 

bibensis. Laffitteina, 661. pi. 759 
Bibradya.246 

inflata. 246. pi. 249 
bieamerata. Amphorclla.324 

Bituberitinu. 196. pi. 211 
Spiriamphorella. pi. .186 
UtnlineUa. 194. pi. 210 

bicaudata, Pelosina. pi. 11 
Pelosinellu, 20 

Biconcava. 71,72 
bemori.7l. pi. 55 

biconcava. Discorfoina. 576 
biconcHvus. Planulinnidcs, pi. 628 
bieonvexa. Duosuimina.4.18, pi. 

471
Lamelllconus. pi. 309 
Trocholina (Trocholina). 295 

bicomis. Adclo&ina. pi. 337 
bicorpor. Belaria, 8. pi. 1 
bicostata. Frond icularia. 389 

Ichthyolaria. pi. 433 
bicuspidata. Croneisella, pi. 21 

Shidclcrella. 31 
Bidiexodina, 724 
Bifarilaminella, 431 

advena. pis. 467,831 
Bifarina. 456,457 

alabamcnsis, pi. 491 
bohemica. pi. 491 
cretacea.pl. 491

mackinnoni. 527 
porrectu var. arenacea. 116 
saxipara. pi. 491 

Bifarinella.528 
ryukyuensis, 528. pi. 576 

biformis. Pscudochemyshinella, 217, 
pi. 243

Pseudochemyxhinella subrotunda 
subsp.. 237

Spiropiectammina, pi. 119 
Textularia agglutinanx var.. 112 

bifrons, Rectobolivina. pi. 567 
Sagrina. 517

bifurcu. Bifurcammina. 48. pi. 35 
Bifurcummina, 48 

bilurca. 48. pi. 35 
Bigcnerina, 172,701 

clavellata, 114 
geycri.219
nodosaria, I72.pl. |9 | 
robusta. 182 
Sumatra na. 216 
sumatrensis.218 
wmtoni. 115

Bigenciina l Valvulinai. 113 
Bigenerina lies Gemmulines). 701 

digitata, 701 
B1GENERININAE. 172 
BIGEN ER1NINEA. 172 
Bigeneropolis. 719 
Biglobigerinella, 459 

multispina. 459. pi. 493 
bignoti. Ammotrochoides. 93. pi. 

85
biguti. Nubeculinella. 323. pi. .133 
bikanerensis. Cincoriola, pi. 757 

Praeindicola. 660 
bikiniensis. Frondlcularia. 400 

Heterospiroloculina, 329 
Inacqualina. pi. 339 
Pesehongia. 575 
Pseudoparrella, pi. 627 
Torulumbonina. pi. 834 

bilateralis. Paromalina.637. pi.
718

Bilingulpgavelinella. 636 
australis. 636, pi. 716 

bilobata, Biorbulma, 494 
Globigerina, 494 

biloculaia.Hibeporella. 198. pi. 
213

Biloculina, 343 
antiqua. 239 
bulloidcs, 343 
contraria. 347 
coronata. 340 
cyclostoma, 342 
fragilis, 341 
globulus, 330 
labiaia, 237 
millelti. 342 
oblonga. 343
ringens var. dcnticulaia. 343 
sphaera, 343 
vespcrtilio. 349

Biloculinella. 337 
lahialo. pi. 348 

Bimonilina. 114,115 
variana. 114. pi. 122 

bimucronata, Pleurostomma.708 
Biokovtna. 91 

gradacensis. 9 1, pi. 82 
BIOKOVINACEA. 88 
BIOKOVINIDAE. 91, pis. 82.83 
biomphalica. Asyntmetrina.4.38, 

pi. 471 
Biorbis. 196 

duplex. 196. pi. 211 
Biorhulina.494, pi. 541 

bilobata. 494 
Biparietaia. 211 

ampula. 211, pi. 222 
biperforata. Discobolellina. 39. 

pi. 29
Biplanata, 86 

peneroplilormis. 86. pi. 72 
Biplanispira, 681 

mirabilis. pi. 800 
Birbalina. 695 

pulchia.695
Birectochernyshinella. 231 
Birectoendotbyra. 232. pi. 240 
Bireophax. 59 

gunricocnsis, 59, pi. 45 
birnageae. Glohorotalia. 719 
Birrimamoldia, 726 
Birslelniolla. 53 

macrosloma. 53, pi. 42 
birulai. Nubeculariella. 21. pi. 16 
Bisacciidae. 3,580,581, pi. 633 
Bisaccioides, 580.581 

cuspatus. 580, pi. 6.13 
Bisaccium, 580,581 

imbricaium. 581.pl. 633 
biserialis. Dvoclbicides, 585. pi. 

639
Mnoreinella, 123 
Siphonides. 571. pi. 624 

BiseTiammina. 219,701.707 
tualica.219.pl. 229 

BISER1AMMIN1DA. 188 
BISERIAMMINIDAE. 219,693.

724, pis. 229-211.829 
BISER1AMMIN1NAE. 219,221.

pLs. 229,210.829 
Biseriella.219 

parva. pi. 229 
Bisphaera. 195 

malevkensis. 195. pi. 211 
Bisphaera I Bullella). 191 

uchalensix. 191 
Bispiranella, 366 

ovara.pl. 385 
subcarinata. 366. pi. 385 

Bitaxia. 138 
gorhachikae.pl. 145 

Bilectina.719 
Bilhurammina.719 
Biticinella.466,719 

breggiensis. pi. 500



BitrochuspirUlioa. 299 
• Biluhcritina. 1%

bicamerata, 1%. pi. 211 
bituhulifent. Saccarena, 43. pi. 32 
Bilubulogenerina, 518 

vicksburgensis. 518. pi. 569 
Bivicincsphacra, 719 
Biwaella. 280 

omiensis, 280. pi. 286 
B1WAELL1NAE. 279, pi. 286 
blackriveranus. Reophax. pi. 829 
blancheii. Kilianina. 160. pi. 175 
Blastammina. 29 

polymorpha. 29. pi. 20 
blaycnsis, Mcdocia. 661. pi. 762 
Blowellus. 719
blowi, Archueoglohigerina. 471, 

pi. 510
Blowiella. pi. 493 
Neoacarinina, 476, pi. 518 
Plan<rmalina, 459 

Blowiella. 459 
blowi. pi. 493

blumenthali. Pseudomphalocyclux.
646. pi. 731 

bocki. Fusulina. 268 
Fusulindla. 264. pi. 266 
Hemifusulina, 268. pi. 270 

Boderia.8 
turneri.H.pl. I

bogatschovi. Meandroloculina. 321. 
pi. 331

Bogdanovicziella, 32, pi. 21 
Bogdanowicziu. 22, pi. 13 

pocutica. 22 
Bogushella, 226 

ziganensis. pi. 235 
bohemica. Bifarina, pi. 491 

Ungulina.703 
Pscudotextularia. 457 

Bojarkaella. 387 
firma.3H7.pl. 430 

Bolbodium.696 
sphaerula. 696 

Boldia.636 
lobaia. pi. 7 |5  
rcinholdi, 635 

Bolivina. 498 
anastomosa.499 
applinae.499 
applini. 499 
liradvi. 5|S 
eubana, 514 
draco. 500 
frondea.402 
glohulosa. 458 
hantkcniana. 499 
inflata var. arenacea. 117 
kancriana. 517 
lohata. 517 
mayori. 51b 
plait urn. 530 
plicata. 498, pi. 547 
porrecia. 516
punctata var. arenacea, 116

texlilarioides var. arenacea, 117
tokelauae.458
tortuosa, 531
tortuosa var arenacea. 117 
variabilis var. arenacea. 116 
waters!, 501

Bolivina I Bnzalinai. 498 
Bolivina (Loxoslomoidesl. 499 
Bolivina I Proroporus), 498 
BOLIVINACEA. 497 
holivinaeformis. Belorussiella. 135. 

pi. 143
Bolivinella. 501,502 

elegans. pi. 553 
folia, pi. 553 
virgata. 501.502, pi. 553 

BOLIVINELL1DAE. 501, pis. 552. 
553

Bolivinellina. 498 
pescicula. 498. pi. 547 
translucens. pi. 547 

BOLIVINIDAE.497, pis. 546-550 
BOLIVJNINAF..497 
Bolivinita. 503 

eleyi.501
pseudoihalmanni. 503 
quadrilatcra. pi. 554 
selmensis, 499 

BOLIVIN1TACEA.502 
Bolivinitella.501 

elcyi. pi. 552 
BOL1V1N1T1DA.497 
BOL1V1NITIDAE. 458.503, pi. 554 
BOLIVIN1TIDEA. 502 
BOUV1N1TINAE. 503 
Bolivinoides. 500 

decoratus. pi. 551 
draco, pi. 551

BOU V1NOIDIDAF-. 500, pi. 551 
Bolivinopsis. 111 ,510 

capitata. 111. pi. 119 
pulchclla. 510 
msula.pl. 119 

Bolkarina. 681 
aksarnyi.681. pi. H01 

Bolliellu.489 
adamsi, pi. 534

bollii. Discoramulina, 424. pi. 461 
Boltovskoyella, 607 

argentinensis. 607. pi. 675 
Bombulina. 435 

spinata. pi. 470 
Bonairea. 568 

comnaeformis. 568 
bondartschukl. Tortonclla. 344. pi. 

.346
boninensis. Eorupertia. pi. 657 

llhligina, 595
bontangensis. Aiveolinella. 363 

Flosculina. 363 
Flosculinella. pi. 377 

Bontourina. 689, pi. 821 
inflata. 689

borealis, Glomospirella. 225 
Glomospiroides, pi. 234

Pscudosolenina. 430. pi. 466 
Sigmoinclla. 349, pi. 356 

Borelia.362 
BOREUDA. 360 
BORELIDAE.360 
BORF.LID1NAF.. .360 
Borells. 362 

gunteri. .364 
labyrinthiformis. 255 
matlevi. 357 
melo. 362. pis. 374.375 
melonoidcs. 362 
princeps. 276 
schlumbetgeri. pi. 375 
sphaemidea'.'. 255 

Borclis f Alveolinal.361 
Borclis iFasciolitesi. 361 
Borelis (Flosculina 1. 361 
Borelis iFlosculinetla). 363 
Boreloides.610 

cubensLs. 610. pi. 678 
BORELOIDIOAE. 610, pi. 678 
borneensis. Hetercstcginu. 684. pi. 

808
bomdinensis. Miogypsinellu. 680 

Miogypsinnides. pi. 798 
Borodiniu. 597 

scptentrionalis. 597. pi. 660 
Borovinn. 125 

zemovi, IZ*
horovkensis. Caligella. 208, pi. 219 
Ixirroi. Bcrmudezita. 169 

Minouxia. pi. IHH 
Bosbytauella, 281, pi. 288 
bosbytauensis, Daixina. pi. 288 

Daixinu gallowayi subsp.. 281 
boscii. Alveolina. pi. 372 

Oryzariu.361 
Bosniella.9l 

itenensis, 91, pi. 83 
Boiellina.42 

labyrinthica. 42. pi. 32 
BOTELLIN1DAE.42 
BOTELL1N1DEA. 19 
BOTELLIN1NAE. 42 
botrys. Oxinoxiv, 64, pi. 48 
Botuloides. 395 

pauciloculus. pi. 439 
houdecensis, Cassigerinella. 487. 

pi. 533
Boultonia. 260 

wills!. 260. pi. 261 
BOULTON 1IDAE. 258 
BOUITONUNAE. 260, pis. 261-266 
howmani. Endothyru. 239. pi. 244 
howsheri. Psamminopelta. 54. pi. 40 
hozorgniae. Ammarchaediscus 

I Amntarchaediscusl. 202 
bozorgniai. Ammarchaediscus 

i Ammarchaediscusl. 202 
Planoarchacdiscus. pi. 216 

Bozorgniella. 683 
qumiensis. 683. pi. 805 

Brachysiphon. 30 ,31 
corbuliformis. 30. pi. 23



Bradya, 384 
tergesuna, ,3N4

brudyana. Flint inu. 338. pi. 347 
Howchinia.pl. 218 
Patellina. 207 

Bradyella. 380 
bradyi, Alveolina. 362 

Bolivma, 515 
Cassidulma. 505 
ChoJIengerella. 666. pi. 770 
Cluvulina. 182 
Crihrostomoides. 65. pi. 49 
Cristellaria. 406. pi. 446 
Cylindroclavulina. pi. 201 
Eggcrella.pl. 189 
Endothyra. 239 
Epon ides. 603 
EuloxoMomum. pi. 566 
Fusulinella. 287 
Hauerina.348
Hcmisphaerammina. 38, pis. 25.

28
Marginulinopsis. pi. 446 
Nodogenerina. 539. p|. 585 
Nubecularia.351 
Nuttallides. pi. 669 
Parrina.pl. 358 
Reitlingerina. pi. 2% 
Sigmoihauerina. pi. 358 
Trifarina. 526. pi. 574 
Vemeuilina. 170

bradyi var. elongata, Cassidulina. 
451

Bradyina, 246.247 
holdenvillensis. 246 
nautiliformis. 246 
rotula, pi. 250 
sp..pl. 250

BRADY1NIDAE. 246. pis. 249-251. 
830

BRADYININAE.246 
Bradynella, 505. pi. 557 
BRADYNELLINAE, 504 
braibanti. Globochemello. 234. pi. 

241
Bramkampella. 101 

arabica, I0l.pl. 100 
bramkampi. Daviesina. pi. 740 

Miscellanoides. 650 
bramlettel, Moniforiella. 583. pis.

636,637 
Bramlettcia.55 
Brasiliclla. 310 

variahilis. 310. pi. 322 
BRASLLIELL1NAE. 309. pi. 322 
brasiliensis. Canepaia. 69. pi. 52 
brussfieldensis. Stomasphaera. 32. 

pi. 21
braunsteini. Ammobaculiles. 707 
brazhnikovae. Pseudotaxis. pi. 251 

Pseudotriticires. 269 
Putrclla. pi. 271 
Tetrutaxis'.’. 248

brazoensis. Planoglobulina, 455, 
pi. 488

Brebina. 355
iransylvanica, 355. pi. 363 

breggiensis. Anomalina. 466 
Biticinolla. pi. 5(X) 

brencklei. Spinochemella.230. pi. 
239

Brenckleina. 204 
rugosa. pi. 2)7 

brconi. Bullopora. pi. 459 
Webbina, 423 

Brcvaxina. 289 
comprcssa. pi. 297 

brevis. Bulimina. 132 
Eggercllina.pl. 141 

hrevisculiformis. Chomatomedi- 
ocris. pi. 255

Mediocris iChomutomediocrisl. 
254

hrcvisepiata, Koskinohigenerina. 
217. pi. 228

brcviseptum.Quasicydainrnina. 100. 
pi. 97

Brevisiphon.719 
circulus. 7 19 
comprcssus. 7 |9  

brcvispina. Hamkenina, 487 
Briccia, 435

complectilix. 4.15. pi. 470 
Brizalina. 498.499 

aenariensis, 498, pi. 548 
Brizalina (Parabrizalina), 516 
Brizalina (PseudobrizaJ i na l. 517. 

pi. 567
Broeckina. 372 

dufrenoyi. pis. 394.395 
moureti, pis. 394,395 

Broeckina IPasirikella). 374 
balcanica. 374 

Brocckinella. 104 
arabica. 104, pi. 104 

BROEKININAE. 372 
broennimanni, Gourisina, 701, pi. 

H4I
Valscrina. 167. p|. 186 

bronnl, Gaudryina. 179 
VaJvoreusseila, pi. 197 
Vemeuilina. 179 

Bronnibmwnia. 455 
Bionnimannella. 455, pi. 487 
bronnimanni. Kamurana. 368. pi. 

390
Bmnnhnannia. 563 

contpacta.pl. 613 
palmerae. pi. 613

BRONN1MANNQOAE. 563, pi. 613 
Bronnimannina, 144, pi. 149 

cocenica. 144 
Brotzenelln. 638, pi. 718 
brotzeni, Rotalipora. pi. 502 

Thalmanninella. 467 
Brotzenia. 445, pi. 477 
Brotzenia (Epistominltal. 446 
browni. Aktinorbitoidcs. 654. pi. 

748
Gallowayina. 646

brownii. Cushmanellu. pi. 482 
Nonionina. 450 

brugesi. Linderina. 645. pi. 729 
Bruguieria, 685 
Bruneicu. 128 

clypea, 128. pi. 1.37 
bruneiensis. lYemaiophragmoides.

724
brunneri. Diplogromia. pi. 4 

Gromia. 12 
Bransia. 199 

irregularis. 199. pi. 214 
pulchra. 199

Brunsiarchaediscus. 202, pi. 215 
Bmnsiella. 199 

ammodiscoidcs. pi. 214 
Brunsiina, 225, pi. 234 

uratica. 223
Brunsiina iNeobrunsiinai. 227 
hubnanensis, Geminospira. pi. 482 

Geminospiroides. 450 
Hildemanniu. 601. pi. 667 
Steigerina. .344. pi. .353 

Buccella.644 
fastidiosa. pi. 726 
hannai. pi. 726 

Buccicrenaia. 99 
subgoodlandensis. pi. % 

BUCCICRENAT1NAE, 98, pis. 95.
96

Buccinina.696 
subrecla. 696

huccinum. Oncoholrys. 707 
bucculcnta. Miliolina.3.31 
bucculentus. Planispirinoides. pi.

340
Bucherina, 472 

sandidgei, 472, pi. 509 
Buchneria.43l 
Buchnerina, 426 

iberica, 426. pi. 462 
Budashevaella. 83 

multicameraia, pi. 69 
Bueningia. 555 

buioncnsis. pi. 601 
creeki. 355. pi. 601 

BlIENINGriDAE. 555, pi. 601 
BUEN1NGIINAE. 555 
Bulava.496 

indica. pi. 545
buIbacea.Tuberitina. 198. pi. 213 
Bulbobaculiles. 83,84,85 

lueckei. pi. 70 
Bulbobuccicrenata. 78 

aegyplica. 78, pi. 64 
Bulbophrugmium. 85 

act4uale.85.pl. 71 
bulbosa. Costeilagerina, pi. 495 

Morulaeplecta. 114.pl. 121 
Pleurostomella. pi. 584 
Rugoglobigerina. 462 

bulbosus. Disconorbis. pi. 602 
Oiscorbis, 557

bulbosus subsp. helicoidalis.
Disconorbis, pi. 602



Bulimina. 453.511.521 
arcnacea, 170 
auriculata. 521 
brevis. 132 
ehapmani.451 
V curvisutarala. 512 
depressa. 142 
durbignyi. 139 
elegantissima, 522 
laevis.5)2
maigmata.521.pl. 57] 
maraoni. 511 
minuta.511 
normani. 452 
ovula.511 
ovulum. 511 
presli v;rr. sahulosa. 141) 
prcslli. 139 
pupoidcs. 522 
pyrula. 522
pyrula var. spinescens. 521 
reussi.5l I 
scabra. 170 
schischkinskayae. 533 
seminudu.451 
uvigerinaformis. 513 
vuriabilis. 139 
williumsoniana. 570 

Bulimina I Desinobuliminal. 521. 
pi. 571

BULIMINACEA.5I5 
BUL1MINAE. 521 
Buliminella.522 

elegantissima. pi. 572 
vitrea. 533

BULIM1NELL1DAE. 522. pi. 572 
BULIM1NELLINAE. 522 
Buliminellita. 522 

nririfica. 522. pi. 572 
BULIMINICAE. 515 
BULIM1NIOA. 4%. 515,521 
BlILIMINIDAE. 521,729. pis. 

571.572
BUL1M1NIDEA.5I5.52I 
BUL1M1NIDEE.521 
BUL1MININA. 497.521 
BULtMINlNAE. 521 
BULIM1NOIDEA. 515 
Bulbninoides. 570 

williumsoniana. pi. 622 
BUL1MINOLDIDAE. 570, pi. 622 
Buliminopsis. 696 

conulus. 696 
Bulla. 191

uschalcnsis. 191. pi. 207 
bulla. Placopsilina.38 

Thulosina.pl. 26 
Bulla) veolina. 362 

bulloides. 362. pi. 375 
Bullclla. 191
bulletta. Doroihia.pl. IH7 

Gaudryina. 169 
Voloshinoides. pi. 148 

bulloides. Alveolina. 362 
Ammoglobigerina. 120 
Bcrmudezinella. pi. 695

Bilocullna. 343 
Bullalveolina. pi. 375 
Cymbaloporetta. pi. 649 
Globigerina. 469. pi. 535 
Globivalvulina. pi. 230 
Globotruncana. pi. 504 
Globotruncana linnei suhsp.. 468 
Mstinia. 229. p|. 23H 
Nonionina, 621 
Poropullenia. 620 
Pullenia. 621. pi. 696 
Rosalina. 562.563 
Sphueroidina. 564. pi. 617 
Treiomphalus. 591. pi. 612 
Valvulina. 220

bulloides var. plana. Trclomphalus. 
591

Bulloporu. 422,423 
breoni. pi. 459 
irregularis. 423. pi. 459 
roslrata.422.pl. 459 

buravasi. Thailandina. 294. pi. 308 
burdigalensis. M lole pidocy elina. 

pi. HOB
Orbitoides (Lepidocyclina). 680 
Polymorphina. 420. pi. 458 

Burseolina. 507 
catabra.507.pl. 560 
globula. pi. 560 
paciEica. pi. 560

hutonensis, Amphimorphina. 401. 
pi. 443

Bueningia. pi. 601 
Rutiencllu. 555 

butterlini. Pfenderina. 152 
Pscudopfenderina.pl. 163 

buxlorfi. Planomolinu. pi. 494 
Plunulina.460.461 

Buzasina.65 
galeala. pi. 48 
ringens. pi. 48

bykovae. Areniconulus.42. pi. 32 
Neoarchaesphaera. 189 

Bykovaeina. 27 
divulgata. 27, pi. IK 

Bykovuella. 191, pi. 207 
Bykoviella, 123 

chinaria. 121. pi. 130 
xlnjiangensls.pl. 130 

BYKOVIELLINAE. 121 
byramensis. Discorbis. 56.1 

Latibolivina.pl. 549 
Neaguitcs. pi. 360 
Pannellaina. pi. 614 
Spirolocullnn. 352 

Cadminus. 57 
Cadosinu. 726 

fusca.726 
Caduslnellu. 726 

gracillimoides. 726 
cadyi.Dryorhizopsis.26.pl. 16 
caelinensis, Panirgunina. pi. 206 

Urgonina IParurgoninal. 186 
calabra. Burseolina. 507, pi. 560 
Calatharia. 696 

perforata. 696

calcar. Clisiphomes. 405 
Nautilus. 405

catcarata, Globotruncana. 469 
Radotruncanu. pi. 507 

calcareus.Hemigordlus.315. pi. 326 
Calcarina.671,672 

hispida. 670
spenglcri. 671, pis. 780.781 
? stcllata, 689 
tetraedra, 672

calcarina. Plcuroirema. 709 
CALCARINE. 670 
CALCARIN1DAE. 6711, pis. 778-783 
CALCARIN1NAE.670 
calceolatus. Cantharus. 696 
Calcidiscus. 719 
CALCIFERA.7 
CALCINIPERA. 19 
Calcisphaera. 726.728 

cancellatus. 728 
CALCISPHAERIDAE. 197 
Calcisphaerula. 726 

innominata. 726 
Calcitomella. 312 

etongaia. 312. pi. 324 
calcitrapa.Sideropora. 672 
calcitrapoide. Sid6rolilc. 672 
calcitrapoides. Siderolites. 672. pi. 

783
Calcituha. 322 

polymorphu. 322. pi. 332 
Calcivertella.312 

adherens. 312, pi. 324 
CALCIVERTELL1NAE. 312,313. 

pis. 324,325
califomica. Baggina. 545. pi. 591 

Cassidulina. 506 
Islandiella. pi. 559 
Silicosigmoilina. 54. pi. 4 1 
Uvigerina lUvigerinellal. 525 
Uvigcrinella. pi. 574 
Valvulineria. 547. pi. 593 

Caligella. 208 
boruvkensis. 208. pi. 219 

CAL1GELL1DAE. 208,708. pis. 
219.836

callima. Trochammina. 724 
cailoviana. Tecioglobigerina. 713, 

pi . 846
calomorpha. Nodosariu. 427 
Calveziconux. 156 

Iccalvezae. I56.pl. 167 
Calvezina. 392 

ouomana. 392. pi. 436 
typica. pi. 436

camachoi, Orectostomina. 111. pi. 
119

Camagueyia. 659,660 
perplexa.659. pi. 756 

cambrica. Globigerina. 727 
Camerina. 685 

cbawneri.685 
dickersoni. 652 

laevigata. 685 
matleyi.675 
tube rculata. 685



Camerina (Bruguierial, 685 
Camerina I Laharpeia). 685 
CAMERINIDAE. 682 
CAMERININAE.682 
Cameroconus, 696

marmoris. 6%
campanaeformis, Alanwoodia. pi. 

.116
Patellina. 301 

Campanellula. 156,157 
capuensis. 156. pi. 167 

campanula. Ondogordius, 707. p|. 
84.1

campiloldes. Ecougella. 105. pi. 
108

camposi. Orcciostomina. pi. 119 
Spiroplectammlnoidex, 111 

Camurammina. 724 
cifelli.724

canadensis. Neohulimina, 511. pi. 
562

canaliculatu. Ausirocolomia. pi. 
4.10

K ion,387
Thuramminopsis.29.pl. 18 

Canalifera. 674, pi. 789 
Canalifera iCriptocanalifera). 67.1, 

pi. 785 
clara. 673

canalifera subsp. gomczi, Oper- 
culina. 686

CANAL1FER1DAE.672 
canariensis. Haplophragmoidcs. pi. 

49
Noniomna. 66

cancellata, Cyclammina. 105, pi. 
107

Cyinsphaera. 727 
cancellalus. Calcisphaera, 728 
Cancellina. 291 

nipponica. pi. 301 
pamiricn.291 
primigena. pi. 301 

Cancellus. 726,728 
Cancris. 545,721 

auriculatu*. 545 
auricuhis. pi. 591 
sugrn. 546, pi. 591 

CANCR1SIDAE. 544 
Cancrisiella. 440 

amliitlosus.pl. 474 
Candcinu. 481.482 

aniarctica. 480 
nltida.482. pi. 526 
sp.. 7 17

CANDEINIDAF. 480, pis. 524-526 
Candeinidecimue. 717 
CANDE1NINAE. 480.482 
CANDEIN IN 1.482 
Cundeininonae. 7 17 
Candeiniquanac. 7 |7  
Candeiniquintae. 717 
Candeiniscptimac. 717 
Candeinisextae. 7 P  
Candeinitertiae. 717 
Candcinoctavae. 7 17

Candela, 526 
Candorbulina, 493.494 

universa, 49.1, pi. 542 
Canepaia,69 

brasiliensis, 69. pi. 52 
Caninina.726 

odobaena.726
cannula. Paratikhinella. pi. 220 

Tikhinella.210 
Canopus. 696 

fabeolatus. 696
cantabrigiensis. Mitlarella.727 
Cantharus. 696 

calceolatus. 6%
Canthrope galei. 6%
Canthropes. 696 
Canthropus, 6% 
canulina, Denmlinoides. .195. pi.

439
caperata, Clavulina. 184 

Tritaxilina, pi. 202 
Capidulina, 198 

bcmispherica. 198 
capitanensis, Polydlexodina. 273.

pi. 274
capilata. Bollvinopsis. 111. pi. 119 

Semivulvulina.pl. 191 
Textilaria. 17.1 

Capitellina, 415, pi. 455 
multisiriata,4l5 

capitosa. Gaudryinclla. 137 
Pscudogaudryinella, pi. 144 

capreolus. Vulvulina, 113 
Capsulina.727 

loculickla. 727
capuensis, Campanellula. 156. pi.

167
Carbonella. 222 

speciahilis. 222. pi. 231 
cardenasensis. Polylepidma. 656 
canlwelli. Ctcnorbiloides, 654. pi.

748
caribaea. Riveroina, 355. pi. 361 
Carlbeanella, 584.587 

katasensis. pi. 642 
ogiensis. pi. 642 
polystoma. 587, pi. 642 

CARlBEANELLfNAE. 587. pi. 642 
CAR1BEANELLINEA. 587 
Carina. 719
carinata. Astcrigcrina. 609, pi. 676 

Faujasina. 678. pi. 795 
Frondicularia.391 
Islundiella smechovi subsp.. pi.

558
Lingulina. 399, pi. 442 
Orhitina. 558. pi. 60.1 
Planiinvoluia. 313. pi. 324 
PSeudofrondicularia. pi. 434 
Soldania. 405 
Spiroplectinella.pl. 120 
Textularia. 112 
Vaginulina solutu var.. 412 
Vaginulinopsis. 412. pi. 450 
Vaginulinopsis mversa var.. 412 

Carinina. 129.578

Curinoconus. 157 
casterasi. pi. 829 

Carixia. 313 
langi.3I3.pl. 324 

carloe. Enlomorphinokles.4.16. pi. 
470

Carlfranklinia. 607, pi. 672 
surrepriva, 607 

Corlfranklinoides. 576 
prociduus. 576. pi. 631 

carlofoncnsis. Lingulinopsis.414 
carlshadensis. Berthelmopsis. 417. 

pi. 456
camatolinttB, Amplectoproductlna. 

5l8.pl. 835
camica. Lingulonodosaria. pi. 434 
camicus. Ammodisctis (Hemi- 

discusl.48 
Hemidiscus, pi. 35 

Caronita. 470
carpathica, Aschemocclla. pi. 42 

Aschemonelta. 55 
Spiriamphurella. 324. pi. 386 

carpathlcum, Paraophthalmidium, 
.127, pi. .189

carpathicqs. Saccamminoides, 82, 
pi. 67

Carpathiella. 696 
ovulum. 696. pi. 839 

Carpathoglobotruncana, 470, pi. 
833

Carpenterella. $93,674, pi. 788 
truncaui. 593

carpcnteri. Cydoclvpeus. 683.684. 
pi. 806

Carpcmeria. 593 
balaniformis. 59.1. pi. 653 
conoidea, 596 
hamiltonensis, 596 
proteiformis vur. plecte, 5% 

carpenteriae, Reelobulimina, 512, 
pi. 563

carpenteriaeformis. Biarritzina. pi. 
654

Columella. 595
CARPENTERIINAE. 593, pis. 653. 

654
cartagoensis. Lorettaoides. 3.19. pi. 

.149
carter), Archaeoglobigeriha, pi. 

510
LoeblicheUa.471 
Saccammina. 210 
Saccamminopsis. 210 

Carteriu,2IO 
Carterina. 307, .108 

spiculotesta.309. pi. 321 
CARTERINACEA, 307 
CARTERINIDAE. 307.308. pi.

321
CARTER ININA. 307 
CARTERININAE. 307 
CARTERIN01DA, 307 
case rt ana. Pseudorhipidioninu. pi. 

409
Rhipidionina.377



cascyi. Gcinilzina. 212 
Cuspiellu. 284 

volgensis. pi. 293 
Caspirella.7|9 
Cassandra.506. pi. 558 
cassidatus. Linthuris.721 
Cassidelma, 513 

nodosa, pi. .Vo 
profunda, .513. pi. 565 

Cassidella. 530 
tcgulata. pi. 578 

C'assidulina. 503.504.505-507 
bradyi.505
bradyi var. elongata. 451 
califomica. 506 
cbipolcnsis, 487.717 
dclicata, 507 
globose. 505 
inflaia, 506 
islandica, 506 
laevigata. 504, pi. 555 
micae. pi. 555 
norcrossi. 506
norcrossi subsp. australis. 506 
oblonga. 503 
orienlale. 506 
orientalis. 505.506.507 
pacifica. 508 
parkeriana. 504 
smechovi, 506 
subglobosa. 505 
subglobosa var. subcalifi>mica.

505
Cassidulina lOrthoplecta). 508 

clavata, 508
CASSIDULINACEA. 503,509 
CASSIDULINAE. 504 
CASSIDUL1NE. 503 
CASS1DULINEAE, 504 
Cassidulinella, 504,506.508 

pliocenica. 504, pi. 554 
CASSIDULINIDA.496. 503.504 
CASSIDULIN1DAE. 115.503, pis.

554-561
CASSIDULIN1DEA. 503 
CASSIDUUN1NAE. 504, pis.

554-560
Cassidulinita, 508 

prima. 508. pi. 561 
Cassidulinitella. 505. pi. 557 

salebrosa. 505 
CASSIDULINITIDA. 497 
CASSIDULINITIDAE. 508, pi. 561 
CASSIDULINTTIDEA. 503 
CASSIDULINTTINAE. 508 
CASSIDULINOIDEA. 503 
Cassidulinoidcs, 504,507,508 

parkeriana. pi. 555 
CASS1DULINOIDINAE. 504 
Cassidulita, 506, pi. 558 
Cassigerinella, 487,488 

boudecensis. 487, pi. 5.33 
chipolensis, pi. 533 

CASS1GERINELL1DAE.487, pi.
533

CAS.SIGERINELLINAF..482.487 
Cassigerinelliprimae. 7|7  
Cassigerinclluita. 482 

amekiensis. 482, pi. 529 
Cassigerinelloitiprimac.717 
Cassilamellina. 506, pi. 559 
CASSILAMELLINAE. 504 
Cassilongina, 505, pi. 557 
cassis. Ammotium. pi. 60 

Fabiania.pl. 651 
Lituola. 74
Patella (Cymbiola), 592 

Cassisphacrina. 507,508, pi. 560 
globula.508

CASSISPHAERININAE. SIM 
castcrasi. Cannocunus. pi. 829 

Paracoskinollnu, 157 
catalinaensis. Frcdsmilhia, pi. 622 

Fredsmithoides. 570 
CATAPSYDRACIDAF., 482,485.

490. pis. 526-530 
CATAPSYDR ACINAE, 482 
Catapsydrax. 482,483 

dissimilis. pi. 526 
parvulus, 718

catella. Leptohalysis, pi. 44 
Reophax. 57

catenate. Karrericlla. pi. 189 
Tcxtularia, 17 1 

Caucasella. 464,465, pi. 499 
CAUCASELLIDAE. 464 
CAUCASELL1NAE. 464 
caucasica. Miliolina, 345 

Subinvoluta.722 
Tschokrakella. pi. 354 

Caucasina, 510,533 
oligocenica. 533.pl. 580 
pscudoelongata, pi. 580 
schischklnskayae. pi. 580 
? sectile, 534 

Caucasina (Tercbroi, 533 
Caucasinella. 533, pi. 580 

pseudoclungata, 533 
Caucasinella (Terebra), 533 
CAUCASINIDAE. 135. S32, pis.

580 581
CAUCAS1N1DEA. 532 
CAUCASIN1NAE. 532.533, pis.

580.581
Caudammina. 696 

caudala. pi. 839 
caudala. Caudammina. pi. 839 

SaccamminaV, 696 
Caudina.4I9 

linter,419 
Caudriella. 613 

ospinae, pi. 685 
Causiu. 21 

injudicata, 21. pi. 12 
Cuvarotalia. 667, p|. 772 
Cayeuxina. 727 

precambrica. 727 
cedroscnsis. Fursenkoina. pi. 578 

Nenbuliminoides. 530 
celata. Planispirina. 350

Cellantbus, 674, pi. 788 
Cellonina, 28 

moslleri.2H.pl. 19 
Ccllulla. 674 
Cellulina.727 
Ccnchridium, 427 

sphaerulu. 427 
cenomana. Daxiu, 72. pi. 55 

Ncorbitolina. IM.pl. 181 
Placopsilina. 80. pi. 65 
Schackoina, pi. 494 
Siderolina.461

cenomaniana. Archuccyclus, pi. 
647

Planorbulina. 590 
Ccntenurina. 77, pi. 61 

hungurica. 77
centralis. Globomtalia. 477.478. 

pi. 519
Ccntrodcuterammina. 127, pi. 135 
cepeki. Cepekia. 223 

Tournayclla, pi. 232 
Cepekia, 223, pi. 232 

cepcki. 223 
Cepinula, 697 
Ceratammina. 30 

cornucopia, 30, pi. 20 
Cerataria, 607 

pulchella, 697 
Ceralestina. 697 

globularis. 697 
Ceratina, 318 

trochamminoides. 318 
Ceralobulimina. 440.442.700 

comraria, pi. 473 
luherculata, 441

Ceralobulimina (Ceratocancrisl. 
441

clifdenensis.441
Ceralobulimina iCeratulamarckirtal. 

441
CERATOBHL1MINACEA.439 
CERATOBUL1MIN1DA. 437 
CERATDBUUMINIDAE. 440,441, 

509.571.609.710, pis. 473-477, 
836

CERATOBULIMINIDEA. 439 
CERATOBUL1MININAE, 440, pis. 

473-475
Ceratobuliminoides. 440 

bassensis, 440. pi. 475 
Ceraiocancris. 441 

ambitiosus, 440 
australis, pi. 474 
clifdenensis. pi. 474 
eximia, pi. 474 
stelluta. pi. 474 

Ceratolamarckina. 441,443 
perplexa. pi. 473 
tuberculata. pi. 473 

Ceratoloculina, 350 
Ceraiospirulina. 350 

spratti. 350 
Cercidina. 727 

supracrctacea. 727



Cerehrina. 724 
perplexa, 724 

Ceriopora globulus. 598 
cernavodcnsis. Danubiella.334, pi. 

34.1
cemuata. Francuscia.419. pi. 458 

Frankia.419 
Cerobertina.450 

bartnimi. 450. pi. 481 
Ccrobenincllu.441 

dossoriensis. 441. pi. 474 
eerroazulensis. Glohigerina. 477. 

478
Tiirborotalia. pi. 519 

Cerviciferina. 437 
hilll.437

chabluisensis. Chablaisia. pi. K3 
Pfenderina?. 92 

Chablaisia. 92
chahlaiscnsis.pl. 83 

Chaclcies pygmueus, 598 
Chaetotrochus, 719 
Chularoschwagcrina. 281,282 

inflata, 281. pi. 28b 
Chaliluvella. 444 

(avcolaia. 444, pi. 477 
Challengerella. 666 

bradyi. 66b. pi. 770 
chanukchiensis, Dagmariia. 221. 

pi. 231
chapmani. Bulimina. 451 

Epislomina. 445, pi. 478 
Maslinella. 5%. pi. 657 
Pseudobulimina. pi. 482 

Chapmania. 668 
galea.668.pl. 775 
gassinensis. 668 
kiliani. 161

CHAPMANIIDA.668 
CHAPMANUDAE. 668 
Chapmanina, 668 

gassinensis. pi. 775 
silvcstrii. 161

CHAPM ANINIDAE, 668 
CHAPMANININAE.668, pis. 

774-777
charontensis. Hellenocyclina, 650. 

pi. 741
Charemia. 72 .89,90.91, pi. 79 

cuvillieri, 89. pi. 78 
evoluta. pi. 79

CHARENTIIDAE. 7 | . 89. pis.
77-80

charentiilbrmis. Comaliamma. 72. 
pi. 54

L'harlesensis. Angulodiscorbls, pi.
617

Subsabinoidcs. 565 
eharloitensis. Melapolymorphina. 

pi. 457
Polymorphina. 420 
Robertinoides, pi. 483 

Charlumina.629 
madrugaensis. pi. 707 
sigali. pi. 707

charoldes. Repmanina. pi. 39 
Truchummina squama ta var., 52 

charollaisi. Eopalorbilolina, 164. 
pi. 181

chnlhamensis, Neolenticulina. 406, 
pi. 447

Pscudomsalinoides, 637, pi, 718 
chutmnensis. Elongobulu. 570. pi. 

622
chawneri, Camerina. 685 

Nummuliles. pi. 811 
Checchiailes. 361 
Chcilosporites, 727 

lirolensis. 727
CHE1L0ST0MELLACEAE. 4% 
Chcirammina. 719 
Cheiropsis.7|9 
Chelihs. 697 

gradalus. 697 
Chenella. 252 

kueichihensis. pi. 253 
Chenia.285

kwangsiensis. 285. pi. 294 
CHEN I IN AE. 284 
Chemobaculites, 227 

heschcvcnsis. pi. 237 
Chemousovella, 719 
Chemyshinella. 228,230 

crassitheca. pi. 237 
glomifonnis.pl. 237 
(umulosa. 230

Chemyshinella < Bircctochemysh- 
inellal.2M.232

Chemyshinella lEochcrnyshinellai. 
228. pi. 237 

crassitheca. 228 
Chemyshinella iNodochemysh- 

inella 1.230
Chemyshinella iRectochemysh- 

inellal. 229 
kinelensis. 228,229 

Chemyshinellina. 228 
pvgmaea. pi. 237

CHERNYSH1NELLINAE, 227.230, 
pis. 237-239

chemyshinensis. Baituganella. 208. 
pi. 219

ehialingchiangensis. Arenovidalina. 
293. pi. 310

chiupasensis. Lepidocyclina iPoly- 
Icpidinai.6l2.pl. 68.1 

Chiloguembelina. 458 
crinita, pi. 493 
midwayensis, pi. 493 
sublriangularis. 458, pi. 493 

ChlloguembelineJIa. 458, pi. 493 
CH1LOGUEMBELINIDAE. 458, 

pis. 492.493
Chiloguembelitriu. 452.45J, 454 

danica.452. pi, 484 
stavensia. pt. 484 

chilostoma, Karreriella. 171 
Chilostomella. 625 

ovoidea.625. pi. 701 
CHILOSTOMELLACEA. 624

CHILO.STOMELL1DA.496,497. 
624

CH1LOSTOMELLIDAE, 496.624, 
pis. 701-705

CHILOSTOMELUDEA. 496 
Chilosiomellina. 620 

firabriata. 620, pi. 695 
CH1LOSTOM ELL1NAE. 624, pi. 

701
Chilostomelloides, 625 

oviformis, pi. 701 
Chilostomina, 626 

pustulosa, 626, pi. 702 
CHIL0ST0MIN1NAE. 625, pi. 702 
chinaria, Bykoviclla. I23.pl. 1.30 
chinami, Bykoviclla. 123 
L'hincaense. Nonion. pi. 691 
chincaensis. Discorbinclla. pi. 630 

Discorbinoldes. 577 
Neoanomalina.617 

Chinlingclla. 286. pi. 295 
chinlingcnsis, 286 

chinlingensis. Chinlingclla. 286 
Pamirina. pi. 295 

chipolensis, Cassidulina. 487.717 
Cassigerinella. pi. 53.3 

Chitinodendron. 10 
baccifemm. 10. pi. 4 

Chilinolagena. II 
guda. 11. pi. 4 

Chitinosaccus, 12 
zuluensis. I2.pl. 5 

Chilinosiphon, 17
mfcscens.17.pl 10

chloris. Mesopora. 705 
Choffatella. 102,110 

dccipiens. 102. pis. 101.102 
penempllformis. 10.3 
rugoretis. 7.3

Choffatella iTorinosuella), 103 
CHOFFATELUNAE. 101, ia3.pls. 

99-102
choffaii. Spirocyclina. 108, pi. 113 
chomatica. Dainella. pi. 240 

Endothyra?, 233 
Chomatochemella, 719 
Chomatomediocris. 254 

brevi&culiformis. pi. 255 
Chordoperculinoides. 687, pi. 816 
choubeni. Holtingerclla. pi. 31.3 

Rectocyclammina, 103, pi. KXl 
Trocholina. 299 

chovanensis. Polyderma. 728 
christiani. Polypcribola,494. pi. 542 
christneri. Frondicularia. 408 

Kyphopyxa, pi. 445 
Chrysalidina. 185,186.187 

dtmorpha. 527 
gradata. 185.pl. 204 

Chrysalidina I Pfendcriconusl, 186 
Chrysalidinella. 527.708 

dimorpha, pi. 575 
pucifica. pi. 575

CHRYSAL1DINIDAE. 169.185, 
187, pis. 203-206



CHRYSAL1 Dl N IN AE, 185 
Chrysalidinoides. 527. pi. 575 

pacificus, 527 
Chrysalogonium, 395 

piramidale. 52b 
polystonuim. pi. 438 

Chrysanlhemina.719 
Chrysolus. 410,721 
Chrysolhurammina. 192,193 

tenuis. IS2.pl. 209 
CHRYSCTHURAMMINIDAE.

192, pl. 20S
chovanense. Polyderma. 728 
Chuaria.727 

drcularis. 727 
Chttbbina. 350 

jamaicensis. 358, pl. 3b7 
CHUBBIN1NAE. 358 
chudeaui.Orbilodypeus. pl. 821 

Orthophragmina. 689 
Cliusenclla. 273 

uhidti. pl.27h 
ishanensis. 273, pl. 27b 
sosiocnsts, 274. pis. 27b. 277 

Chusenella iSosioellal. 274, pis.
27b.277

CHUSENELLINAE. 273. pis.
275-277

cihauensis. Globorotalia, 718 
Cibiciciiides. 581 

tesnersianus. 581. pl. b34 
CIBIC1DAE.713 
Cibicidella, 588, pl. 645 
Cibicidcs. 582,583.584.585 

haasteri, 658 
hyalinus. 573 
micrus. 637 
naltundl. 584 
orcinus. 632 
rcfulgens.582. pl. 634 
roestae. 662

Cibicidcs (Anomallnoidcs). 631 
Cibicidcs (Cibicidinai. 582 
Cibicidcs (Cibicidoides), 572 
Cibicidcs IGcmellides), 631.632 

orcinus. 631
Cibicidcs I Planulinal. 580 
CIB1CIDIDAE. 580.581, pis.

634-642 
Cibicidina. 582 

wulli, 582
CIBICID1NAE. 581. pis. 634-638 
CIBICID1NEA, 581 
Cibicidinella. 582 

folioruni. 582. pl. 634 
C1BICIDINELLINAE, 581 
CJBICIDINELLINEA, 581 
Cibicidoides, 572, 573.632.709 

micrus, 637 
mundulus. 573, pl. 626 
proprius. 709 
tesnersianus. 581 

CIBICIDOID1NAE. 572 
Cibicorbis, 546 

herricki.546.pl. 591

Cibusoides. 632, pl. 7 10 
elegans.6.12 

Cidaria. 697
cidarina. Lagena (Cidarial. 697 
Cidarollus. 697 

pllculus. 697
cifelli. Camurammina. 724 
ciliosa. Coscinosphaera. 494 
Cimclidium.697 
Cincoriola.660

bikanerensis. pl. 757 
ovoidea. pl. 757 

Ciperozca, 523 
mayi.pl. 573 
ongleyi. pL 573 

circinata. Hauerina.347.348 
Neodiscorbinella. 557. pl. 603 
Polyscgmcntina. pl, 355 

Circinatiella. 320.321 
pyriformis. pl. 330 

circitlaris. Chuaria, 727 
Mlliammina. 55 
Triloculaiena. pl. 41 

circuli, Quydatella. pl. 258 
Schubertina. 258 

circulus. Brevisiphon, 719 
circumcinctus. Spirillinoidcs.48. 

pl. 35
circumnodifer subsp. sub- 

circumnodifer. Globo- 
truncana. 470 

circumpeniformis, Tasma- 
nammina.44.pl. 33 

circumiegens, Daucinoides.399. 
pl. 442

circumvulvata. Orbitulites. 97, pl. 
93

Circus. 83 
multicameratus. 83 

Cisalveolina, 363 
6dltu.363.pl. 376 

cisovnicensis, Pseudorcophax, 
I34.pl. 142 

Cisseis. 689, pl. 824 
astcriscus, 689

citac. Globotruncana. 470.471 
Cltaella.312.pl. 323 

iulia. 312
Cithurina.412,413 

colliezi. pl. 452 
discors, pl. 452 
inaequistriata, pl. 452 
slrigillata. pl. 452 

Cilharinella.412, pl. 453 
karreri. pl. 452 
tarrantensis. pl. 452 

CITHAR1N ELLIN AE. 412 
C1THARININAE, 412 
citronlforma. Amphiuemoida. 30. 

pl. 21
Civrieuxia. 656 

palmerae. pl. 754
data. Canalilera (Criptocanaliferal, 

673
Clarella. 538, pl. 584

dari. Scmiinvoluta, 300, pl. 314 
darki. Notorotalia. 677 

Orthokarstenia. pl. 569 
Porosorotalia, pl. 792 
Siphogenerinoides. 518 

darum. Cribruclphidium. pl. 785 
Claudostriatdla, 565 

ntexicana. 565. pl. 617 
Clausulus.362 

Indicator. .162
elnvata. Ammolagena. pl. .16 

Cassidulina lOrthoplectai. 508 
Cluvulina. 179 
Deckcrclla, 218, pl. 229 
Orthoplecta, pl. 561 
Pscudodavulina. pl. 197 
Trochammina irregularis var.,

49
Clavatordla.475 

hermudczi.pl. 517 
clavcllala. Bigenerina. 114 
clavellatus. Aaptntoichus, pl. 122 
Clavdloides, 515 

tenuistriatus.5l5.pl. 566 
daviformis, Sulcophax. 60. pl. 45 
Clavigerinella,485 

akersi.485. pl. 531 
Clavihedbergella. 466 

subcretacea, pl. 500 
Clavihedbergella (Praehedbetgella). 

pi. 495
Claviticinella, 466 

digitalis.466.pl. 501 
Clavula, 719
Cluvulina. 1.17.182,18.1.184 

angularis. pl. 200 
anti pod urn. 168 
bradyi. 182 
capcrata, 184 
clavata. 179 
communis. 171 
communis var. nodulosa, 171 
indiscrela. 136 
parisiensis, 182. pl. 200 
primaeva. 171 
procera.63 
robusta, 168 
rotundata. 183 
trilatera. 178 

Clavulmella. 184 
CLAVLIL1NINAE. 182 
Clavulinoides. 137,178 

trilaterus. pl. 196 
Clavulinopsls. 178 

hofkeri. I78.pl. 1% 
daytonensis, Woodringma. 454. 

pl. 485
clemeniiana. Pseudogavcllnella. 

pl. 719
Rosallna. 642 

Clidoslomum. 498 
polystigma. 498 

clifdenensis, Ceratobulimina 
iCcratocancris t. 441 

Ceralocancrls, pl. 474



Climacantmina. 218 
amiqua. pi. 228 
texlularifbrmis, pi. 228 

Cllnapcrtinu. 628 
inflata. 628. pi. 705 

Clisiphontes. 405 
calcar, 405

clivuli. Tezaquitut. 387. pi. 430 
clypca. Bruneica. 128. pi. 137 
Clypeocyellna. 7 1 9 
CLYPEORBINAE, 648, pis. 735, 

736
Clypeorbis, 648 

mammillata. pi. 735
Clyphogonium. 7 1*)
coartata. Compressigerina. pi. 575 

L'vigerina. 527 
cobeiiusana. Endolhyra. 242 
Cochlea. 405 

saprucolli. 405
cochleata.Lacroixina.pl. 123 

Textuluria. 116 
Cochleatina. 727 

pluvinensis, 727 
Cochlidion.410 

alexandrac.410 
cocoaensis. Anomalinu. 637 

Cocoarota, pi. 717 
Cocoaroia, 637 

cocoaensis, pi. 717 
Codonofusiella. 260 

paradoxica. 260, pi. 262 
Codonofusiella iLantschichites). 

261
maslennikovi, 261 

Codonoschwogerina. 278, pi. 283 
thuanae.278 

Coelotrochium. 727 
dechcnl. 727

cognito.Textilinita. 173.174 
Textularla.pl. 143 

Colania. 291 
gifuensis. pi. 302 
kwangsiana. 291. pi. 302 

Colanlella.214,215 
cylindrica.215 
leei. pi. 225 
parva.2l5.pl.225 
xufulingensis.pl. 225 

COLANIELLACEA. 214 
COLAN1ELLIDAE. 214, pis. 225. 

226
COLAN1ELUNAE, 214 
Coleiconus, 154 

clongatus.pl. 165 
Coleites,-64J 

reticulosus, pi. 726 
COLEITIDAE. 643, pi. 726 
coUicula. Roturbinclla. 559 

Trochulina. pi. 607 
colliezi. Citharina. pi. 452 

Marginullna.412 
collinsi. Oiscorbis. 553 

Pscudohelenina. pi. 600 
collosa. Tubcritina, 198. pi, 213

colomi. Fallotiu. pi. 396 
Fascispira, 373 

Colomui. 448 
crctucca. 448, pi. 480 

Cnlotnita. 177 
irregularis, pi. 195 

Colonammina. 36 
verruca. 36. pi. 26 

Colonimilesia. 577 
obscura, 577. p|. 629 

Colpopleura. 697 
Columella. 595 

carpenteriaeformis. 595 
columellifera. Gyroconulina.

153. pi. 164
columnatoriilis. Gyrovaivulina. 

183. pi. 202 
Valvulina. 183 

Columnclla. 142 
Columnorbitulina. 165, pi. 182 
ComaJiamma. 72 

charcmiiformis. 72. pi. 54 
comata, Pyrumidulina. pi. 441 
comotus. Nautilus. 398 
comes. Porospira. 710 
communis. Angulodiscus.295. pi. 

309
C'lavulina. 171
Enantiodentalina. 396. pi. 438 
Endolhyra. 233 
Eoendoihyra. pL 240 
Gunulinu. pi. 458 
Maninottiella.pl. 190 
Microtubus. 727 
Planispirina. 317. pi. 329 
Polymorphina llesGuttullnesi. 

419
communis var. nodulosa.Clavulina, 

171
compacta. Bronnimannia. pi. 613 

Neobronnimannia. 563 
Pscudolituotuba. pi. 214 
Scalebrina. 200

compactilus.Turaensis. 714. pi.
836

cumplanata. Crustula. 698 
Dictyoconella. 158, pi. |72 
Frondicularia, pi. 440 
Hottingerita. pi. 95 
Mesoendothyra, 98 
Operculina. 686. pi. 812 
Pelosinu. 32 
Placentammina, pi. 2 1 
Pseudedomia, pis. 368.369 
Renulina.400 

complanatiformis. Para-
hauerinoidcs. .141. pi. 349 

complanatus. Lenticulites. 683.
68ft

Or bitolltes.38l.pl. 420 
complcctilis, Bricea, 435, pi. 470 
complexa. Delosinn. pi. 582 

Ncoorbiloliles. 721 
Plummerinella. 313. pi. 324 
Polymorphina?, 535

compressa. Alveolina. 356 
Ashhrookiu. pi. 589 
Brevaxlna.pl. 297 
Cyclorbiculina. pis. 412.413 
Cysteodictyina. 727 
Discammina. pi. 52 
Doliolina. 289
Gaudryina iSiphogaudrvinai.

180
Globigerina.718 
Hauerina. 318. .134. .148, pi. 343 
Lacazinu. pi. 364 
Utuolina irregularis var. 68 
Nodobacularia. 320 
Orbiculina. 379 
Plotnikovina.pl. 198 
Pseudopatellina. 543 
Reophaeclla, l34.pl. 142 
Siphobigcnerina. I84.pt. 202 
Spirosigmoilinella. 55. pi. 40 
TrLsegmentina. 318. pi. 329 
Uvigerina. 527

COMPRESSIGENERINAE. 526 
Compressigerina. 527 

coartuta.pl. 575
compressiuscula. Nodomorphina. 

pi. 443
Nodosaria, 397

comptessum. Nodophthalmidium, 
pi. 331

compressus. Brevisiphon. 719 
Lituonelloides. I55.pl. 166 

comprimata.Tiphotrocha.pl. 131 
Tmchammina. 124 

concavu.Orbitolina.pl. 18.1 
Orbitolitcs. 166 
Orbulites. 166
Plectofrondicularia. 403. pi. 443 
Stainforlhia. pi. 565 
Virgulina.514 

concava var. sphaerulata.
Orbitolina. 670 

concava var. vesicularis.
Orbitolina. 597

concavata. Concavatotruncana. 
pi. 498 

Rotalia.46.1
Concavatotruncana. 463 

concavata, pi. 498 
Concavelta. 575 

gyntidinaformis, pi. 627 
CONCAVELLINAE. 575, pi. 627 
cnncavospira. Oiourina. 544, pi. 590 
concemrica.Stomatorhina. 554 
concentricus. Discolites. 381 
concinna. Discorbina, 562 

Globigerina.717 
Lugtonia.pl. 221 
Nodosinella. 211 

concinnus. Nudarchaediscus. 
pi. 215

Planoarchaediscus. 202 
Tretomphaloides. pi. 613 

condensa. Globospirillina. 299. 
pi. 313



Ccindrustella.228 
m<'duvensis. p|. 237 

conferta. Normanina. pi. 30 
confertum. Haliphyscma, 41 
conflicts. Globuligerina. *Wv4, 465 
confusa. Scvthiloculina. 336. pi.

342
Sorosphaera. 28. pi. 14 

conglohatu. Glohigerina. 724 
Thulmannamminu. pi. 64 
Trochammina. S3 

ConglobHtoides. 83 
CONGLOBATOIDINAE. 82 
Conglophragmium, 83, pl. 64 
conica. Accordiella. 151. pl. 161 

Agglutisolcna. I4l.pl.828 
Conicocomuspira. 647 
Conicorhitollna. pl. 181 
Conulina.360 
Dukhonia. I86.pl. 205 
Haerclla. 545. pl. 654 
lnvolutinu.300
Lituola aquisgrancnsis var.. 143 
Orbitolina. 164 
Patellinoides. 303 
Pityusina. 140.pl. 146 
Rhapidoscene. 724 
Ripucubana. pl. 371 
Tetrataxis. 244. pl. 251 
Trochnlina. pl. 315 

conica var. gibba, Tetrataxis. 207 
Conicocomuspira. 697 

conica. 647 
Conicokumubia. 7 19 
Conicopfendcnna, 714 
Conicorbitolina. 164 

conica.pl. 181 
Conicospirillina. 303 

trochoides, pl. 318 
Conicospirillinoides. 301,302 

semidecorata. pl. 316 
Conicovalvulina. 719 
conicus. Orbitolites. 164 

Patcllinoides. 305. pl. 319 
Conilites.223 

dinanti. pl. 232
Conocorbina.7|4 

multicamerata. 719 
Conoglobigerina, 464,718 

balhonica, pl. 449 
dagestoitica. pl. 444 
jurastiica.pl. 499 

conoidea. Carpenieria. 596 
Orbitolina. pl. 184 
Spiiillina.305 
Tlimspirillina. pl. 319 
Victoriclla. pl. 657 

Conomlogypsmoides. 680, pl. 799 
connmiozea, Gtoboroialia. 477 

Ibuncorotalia. pl. 520 
conornkwea subsp. sphericomiozea.

Globorotalia.718 
Conorbella. 565 

pulvinata.pl. 618 
socormensis. pl. 618

CONORBIDA. 4.37 
CONORBIDAE, 448 
Conorbina. 541. 542.707 

mutginuta. 541. pl. 5»7 
maninae. 587 

Cnnnrbinella. 150,151 
azcrbaidjamca. 150. pl. 154 

CONORBINIDAE. 548. pis. 587. 
588

CONORBININAE. 541 
Connrbini»psls. 545, pl. 590 
Conorbis.437.448 

mitta, 448 
Conorbitoides. 653 

cristalensis. 653. pl. 747 
CONORBOIDACEA. 448 
Conorboides. 448,707 

mitra.pl. 480 
unuatcnsis. pl.480 

CONORBOIDIDAE. 448, pl. 480 
CONORBOIDINAE. 448 
Conorotalites. 629 

aptiensLs. pl. 707 
Conotrochamminu. 129 

whangaia. 129.130, pl. 139 
CONOTROCHAMMINIDAE.

129, IK5.pl. 139
CONOTROCHAMM1NINAE. 129 
consociata. Psammophax. 28. pl. 14 
conspecta. Scptaiournayella?. 224 

Viseina.pl. 233
consucia. Maichclina. 213. pl. 224 
coniiguus, Nudarchaediscus. pl.

215
Propermodiscus. 202 

contorta, Cycloforina. pl. 342 
Pseudopatellinella. pl. 540 
Quinquclocultna. 333 

contortus. Recurvoides. 83. pl. 68 
contracta. Eoparafusulina. 276 

Mccloudia. pl. 279 
contraria. Allomorphina, 625 

Allomorphinella, pl. 701 
Biloculina. 347 
Ceratobulimina, pl. 473 
Nummoloculina.pl. 355 
Rotalina. 440

contusa. Contusotruncana. pl. 503 
Pulvmulina area var.. 468 

Contusotruncana. 468 
contuso. pl. 503 
fomicata, pl. 503 

Conulina, 360 
conica. 360 

Conulites.660 
americanus. 158 
cooki.660

conulus. Buliminapsis. 696 
Neorbitolinopsis, pl. 184 
Orbitolina. 161.166 

conusa. Globoconusa. 474 
conversa. Nodogordiospira. 315. 

pl. 326
eonvexa. Endothyra. 245 

Neoiraqia. 165. pl. 183

Ncorbitolina. 164 
Plcctogvranopsis. pl. 249 

convcxa var. stricia. Plectogyra. 
720

Convexoendothyra. 245 
cookei. Discocyclina. 690 

Pseudophragmina. pl, 827 
cooki, Conulites. 660 

Dictyoconoidcs. pl. 757 
Lachlunello. pl. 344 
Ouinqueloculina lLachlanellul.

335
cooperensis. Sorosphaera?. 37 

Sorosphaerella. pl. 24 
Coproliihina. 141 

subcylindrica. I4l.pl. 147 
coralliformiK. Ferav ina. 669. pl. 

776
corallina. Mulliseptida. 215. pl. 

226
coralloides. Dictyoconos. 159 
Corbiclla, 192. pl. 209 
Corbis. 191 pl. 204 

nodosus. 192
corhuliformis. Brachysiphon, 30. 

pl. 17
cordata, Cordatclla. pl. 210 

Parathurammina, 144 
Cordatella. 194 

cordata. pl. 210 
Cordatella (Matginaracl. 144 
cormyi, Praeorbitolina. I67.pl. 

185
comigera. Irenita. pl. 466 

Lagena.429
cornucopia. Cerauunmina, 30. 

pl. 20
Comuloculina. 325,327 

inconstans. pl. 334 
Comusphaera. 424, pl. 460 

grandls, 424
Comuspira. 310,311,317.697 

angusta.48 
diffusa. 311 
planorbis. pl. 322 
schlumbergeri. 315 
striolata,311

Comuspira (Hemidiscus). 48 
Comuspiia I Hemigordius). 315 
CORNUSPIRACEA, 310 
Comuspiratnia. 322 

adherens, pl. 332 
antillanun, pl. 332 

Comuspirella. 311 
diffusa, pl. 323 

CORNUSP1R1 DA, 309.310 
CORNUSPIR1DAE. 297.310. pis. 

322-325
CORNUSPIRIDEA. 310 
CORNUSPIRIDEAE. 310 
CORNIISPIR1NAE. 310,706. pis. 

322,313
COR N1JSP1ROIDEA. 309.310 
Comuspiroides. 311 

striolata. pl. 317



Cumuspiroidinae. 311, pi. 323 
comuia. Astrammina. pi. 22 

Aslrorhiza. 20 
Pelosphaera. 33. pi. 23 

cornutus. Astrorhi/oides. pi. II 
coronaeformis. Bonairea. 568 

Pijpcrsia, pi. 620 
coronata, Biloculina.340 

Nevillina.pl. 349 
Coronellu. 299 

austriaca. 298 
Coronipora. 298,299, .XII 

austriaca. pi. 312 
coronula. Nutiallina.603 

Nunallinella. pi. 670 
corpulenta. Elcnella. pi. 209 

Tamarina. 193 
Comgoiubella. 243 

posneri. 243. pi. 247 
Corrosina. 453 

pupoides. 453. pi. 484 
corrugata. Patellina. 306.307. pi. 

320
Comigutella. 566 

donosoi.566.pl. 618 
cormgaliformis. Angulodiscorbis. 

pi. 617
Subfastigiella. 565 

Conalus.697 
paged us. 697

corticata. Rugidia. 547. pi. 592 
Sphacmidina. 547 

coryensis. Olssonina. pi. 194 
Tcxtulnriu. 176 

corymbosa. Areihusa.694 
Coryphostoma. 530 

neumannae. pi. 578 
plaitum. pi. 578 

Coscinoconus. 727 
alpinua. 727

Coscinophragroo. 93.702 
cribrosuni.pl. 84

COSCINOPHRAGMATACEA. 92 
COSC1NOPHRAGMATIDAE.

80.92, pis. 84.85
COSCINOPHRAGM ATINAE. 92 
COSCINOPHRAGMINAE. 92 
Coscinosphaera. 494 

ciliosa.494 
Coscinospira. .169 

hempricbii.369 
Coscinospira (Spirolinal, 371 
Cosinella.358 
COSK1NOL1LNINEA. 154 
Coskinolina. 154,155 

adkinsi. 157 
alvus, 187 
balsilliei. 158 
dongalu. 154 
libumica. 154.155.pl. 165 
roberti.pl. 166 
sunnilandensis. 162 

Coskinolinu (Coleiconusl, 154 
Coskinolina tCoskinonl. 155 

rajkae. 155

Coskinolina (Meyendorffinal. 160 
minnriccnsis. 159 

Coskinolinella. 697 
daguinl.697

COSK1NOLINIDAE. 154, pis.
165. 166

COSKVNOUNINAE. 154 
Coskinolinoides. 157,163 

jamaicensis. 16.1 
texanus. 157. pi. 168 

Coskinolinopsis.97, pi. 93 
primaevus. 97 

Coskinon. 155 
rajkae. pi. 166 

cosiai. Amphorina.415 
costata. Costayella. pi. 231 

Lingulina.400 
Marginulinu. 406 
Pectinaria.708 
Sarmatiella. 320 
Siphogcnerino, 520. pi. 570 
Tollmannia.400. pi. 442 
Toumayella. 222 

costala subsp. (ricarinata.
Lingulinu. 400. pi. 442 

costatum. Nodophihalmidium, pi.
331

costatus. Nautilus, 3.407.408. pi.
449

Nautilus (Orthoceius). 407.408.
411

Costayella. 222 
costata. pi. 231 

Costcllugcrina. 462 
bulbosa. pi. 495 

Costifera. 324 
hanagliensis.324 
cylindria. 324. pi. .187 

coslifera, Endolhyra. 238 
Spinoendnthyra. pi. 24.1 

COSTIFERINAE. 324, pis. 387.
832

costiferum. Nonion. pi. 691 
cotteri. Sakesaria. 663. pi. 765 
Coxites. 88, 150 

/ubairensis. 88. pi. 76 
COXITINAE. 8 7 ,150. pis. 75.76 
craigi. Heronallenia. 570. pi. 623 
erassa. Endothyranopsis. pi. 248 

Glabratella. 567. pi. 619 
Hemisphaenmunina. pi. 25 
Invdutina. 245 
Spiroiectina. 622. pi. 6% 
Tmcholina, pi. .115 
Trocholina (Trochonellal. .KX) 
Webbindla.pl. 460 

crassaformis. Globigcrina. 720 
crassula var. densa. Pulvlnulina.

718
cnt5siinargo. Haplophragmium. 66 

Labiospira. pi. 49 
crassispirn. Sphaerulina. 28‘7. pi.

2%
crassitheca. Chemyshindla. pi.

237

Chemyshindla (Eochemysh- 
inellal.228

crassula, Globorotalia. 718 
crass us, Lingulopyrulinoides. 423 
Craierella.698 

albescens. 697 
Ctaterina. II 

mollis. 11
CRATERININAE. 11 
Craieriola, 697,698 
Crateriies. 360 

rectus. 360. pi. 371 
CRATERITINAE. 360, pL 371 
Craterocamerina. 685, pi. HI2 

vulgaris. 685
craterula. Psammoscene.710 
Cntlerularia. 720 

truncatulinoides. 720 
craticulatiformis. Parrellina. pi. 793 
eraticulatum. Elphidium. pi. 788 
craticulatus. Nautilus. 674 
craticulifeni. Neoschwagcrina. pi.

.102
Schwugerina. 291 

Crawfordoides. 632, pi. 710 
semisinuosa. 632 

creeki. Bueningia. 555. pi. 601 
Cremsia. 216 
crenata. Auriculina. 695 
Crenatella. 337 

mim. 337. pi. .152 
Crcnavemeuilina. 141 

mariei. pi. 148
crenulata.Globocassidulinn.713 

llnicosiphonia. 520. pi. 570 
Crenulostomina. 353 

banksi. 353, pi. .160 
crepidula. Nautilus. 410 
crepidulatus. Asiacolus. 410 
Crepidulinu.410 

astacolus.410
crepidulus. Astacolus, pi. 450 
Crcseentia. 724 

vertebralis. 724 
Crcspindla. 579.580 

parri. 580
umbonilera. pi. 632 

C respinina. 668,669
kingseotensis. 668. pi. 776 

crctacea. Arenonina. 642.643 
Bifarina.pl. 491 
Colomia.448. pi. 480 
Cvclolina. 94. pi. 86 
Guembelitria. 453,718, pi. 485 
Kutaungia. 70.1. pi. 842 
Labiostoma. 510. pi. 562 
Manorella. pi. 65 
Merlingina.86. pi. 7.1 
Nonionina.374 
Nummolallotia. pi. 400 
Pseudopaiellinella. 544. pi. 590 
Rectoguembelina. 457 
Rotalia.628 
Triloculina. 334 
Valvulineria.pl. 706



crelae. Pleurites, 709 
cretosa. Pseudotextulariella, pi.

156
Tcxiuloriclla. 148 

Cribellopsis. 1S7 
neoelongala. pi. 168 

Cribranopsis. 244 
fossa. 244. pi. 248 

crihrans. Ventrolamina. .402. pi.
.417

crihrata. Guanduella, 12. pi. 5 
Cribratina.64,702 

tcxana. pi. 47
CRIBRATINIDAE. 64, J85. pi. 47 
CR1BRAT1NIDF.A. 55 
CRIBRATININAE. 64 
Cribratinoidcs, 62 

battelinus. pi. 4ft 
cribralus. Polyxcnos. 709 
cribriformis, Koskinoiextularia.

2|7. p|. 228 
Cribrobaggina. 546 

remformis. pi. 591 
soccorroensis, 546. pi. 591 

Cribrobigenerina. 176 
parkerae. I76.pl. 194 

Crlbrobuliniina. 182 
florid ana. 181 
mixta, pi. 200

CRIBROELPHIDIINAE, 67.4 
Cribroclphidium, 673 

clarum.pl. 785 
longipontis. pi. 785 
poeyanum. pi. 784 
subgranosum. pi. 785 
ustulatum.pl. 785 
vadescens.674. pi. 784 
vulgare. pi. 785

Cribroclphidium iRimelphidiumi.
67.4. pi. 785 

Cribroendolhyra. 720 
Cribroeponides, 549, pi. 594 
CR1BROEPONIDINAE. 548 
Cribrogenerina. 218 

sumutnina. pi. 229 
Cribrogloborotalia, 548 

marielina. 546. pi. 594 
Cribrogocsella. 182 

robusta. pi. 201 
Crihrohantkenina. 486 

innaut. pi. 5.42 
Crihrohcmisphaeroides. 196 

apcrtus. pi. 211 
Cribrolagcna. 415 

cribrostomoides, pi. 455 
Cribrolenticulina.404 

akersi. 404. pi.445 
Cribmlinoides. 329 

curtus. pi. .4.48
CRIBROLINOIDINAE, .428 
CribromiliolinelUi. 337 

subvalvularis. pi. .448 
Cribronodosaria. 395 

africana. .493. pi. 4.W 
Cribrononion. 673,674.676 

hetcroporum. 676. pi. 786

Cribroparrclla. 629 
rcgaduna. 629. pi. 707 

Cribropleurostomella. 539 
plenus. 5.49, pi. 585 

C RI BROPLEl IROSTOMEL- 
LINAE. 539, pi. 585 

Cribropullenia. 621 
marielensis. 621. pi. 696 

Cribropyrgo. 338 
aspergillum, pi. .447 
robusta. .448. pi. 447 

Cribropyrgoides, 338, pi. 447 
crihrorepandus, Epoiudes. pi. 594 

Porocponides. 549 
Cribrorobullna. 404 

serpens, pi. 445 
lamuia. pi. 794 

Cribrorotalia. 676 
obesa.pl. 792 

cribmsa, Lichenopora.9.4 
Oissonina, 176. pi. 194 

cribroseptatu. Reichclina. 25.4, 
pi. 255

Cribrosphaera, 190.191 
simplex. 191

CRIBROSPHAER1DAE. 190 
CR1BROSPHAERINAE, 191 
Cribrosphaeroides. 191,194 

simplex, pi. 207 
sp.. pi. 207

Cribrosphaeroides iCribrohemi- 
sphaeroides). 1% 

apcrtus. 196
Cribrosphaeroides I Parphia). 195 

rnbustus. 195 
Cribrospira. 243 

panderi. 244. pi. 247 
pansa. 244

CRIBROSP1RACEA, 188 
Cribrospirella. 79 
Cribrospirollna. 369, pi. 390 

distinctiva. 469. pi. 490 
Cribrospiroloculina. 329 

samoaensis. 429. pi. 438 
CRIBROSTOMACF.A. 188 
CRIBROSTOMATIDAE.2I8 
Cribrostomellus. 65 

apenus.65.pl. 48 
Cribrostomoides. 65,66.67 

bradyi. 65. pi. 49 
cribrostomoides. Lagena 

ampulladistoma var.. 415 
Cribrolagcna. pi. 455 

Crihmstomum. 218, pi. 228 
gracile, 218
textulariforme. 218.219 

crlbrosum.Coscmophragma.pl. 84 
cribrosus. Snophoconus. 714 
Cribrotextularia. 176, pi. 194 
Cribroturreioidcs. 143 

miocenica. I44.pl. 149 
Crimellina.291 

verae. 291 
Crimmia.585 

afueraensis. 585. pi. 649 
crinita. Chiloguemhelina. pi. 494

Criptocanolifero. 673, pi. 785 
crispata, Textularia. 502 

Tbrtopleclclla. pi. 553 
crispum, Elphidium. pis. 786.787 

Nautilus, 674
cristalensis. Conorbitoides. 654. 

pi. 747
cnslata. Pseudouvigcrina. pi. 564 

Turbomtalita. 492 
Uvigerina.5l I 

Cristellaria. 371,721 
arcuatula. 411 
articulata. 405 
hradyi.406.pl. 446 
decorata.407 
hermunni.410 
navicula. 407 
prima. 405. pi. 446 
proccra. 411 
recta. 410 
squammula, 471 
subaculeata. 406

Cristellaria IHemicristellarial. 410. 
pi. 431

procera.410, pi. 451 
Cristellaria (Hemirohulinal. 410 

arcuatula. 410
Cristellaria I Marginulinal. 411 
Cristellaria (Ptanularia). 413 
Cristellaria (Robul Inal. 405 

articulata. 405 
CRISTELLARIDA. 369 
CRI STELLA R ID AE, 469 
CRISTELLAR1DEA. 469 
CRIST ELLARIDEAE, 469 
CRISTELLARIIDAE.469 
CRIST ELLA R1NAE, .169 
Crislellariopsis. 404 

punctata. 404. pi. 445 
CRISTELLAROIDEA. 469 
CRKTELLAROIDI.469 
cristensis. Discocyclina. pi. 82I 

Orhitoclypeus?. 689 
Crithloninu.38,49 

goesi.49 
lens. 38
marailla.48.pl. 28 
rotundata. .19 
teichertl. 29

CRITHIONININAE. 38, pi. 28 
croarae. Spimloxostoma. 518. pi. 

568
Cmneisella. 31 

bicuspidata. pi. 21 
typa.4l.pl. 21

cnvsbyl. Heronollenia. pi. 624 
Subhemnaltenia, 570 

Crosbyia.566
francesae. 566. pi. 617 

Crouchina, 558, pi. 604 
taguscovensts. 558 

cmciata. Cucurbitlna. 698 
Cruciloculina.338 

triangularis. 448. pi. 447 
Crumia. 567, pi. 619 

albida. 567



crusei. Praekurnubia, I54.pl. 165 
crussolensis. Vinelloidea. 525. pi.

555
Cruslula. 698 

complanaia. 698 
eniysi, Smoutina, 665. pi. 760 
Cryptasterorbis. 655, pi. 749 
Cryptoelphidiella. 674, pi. 790 

itriaensis. 674 
Cry ptomorphina, 698 

limonirica. 698, pi. 839 
Cryptoseplida, 388 

anatoliensis. 588. pi. 451 
fragilis, pi. 451 
inftrmis. pis. 431.432 
perfnrata.pl. 431 

Ctenorbiloides. 654 
cardwelli. 654. pi. 748 

cuhana. Bolivina, 514 
Neocarpenteria. 594, pi. 654 
Praerhapydionina. 377, p|. 409 
Pseudochrysalidina, pi. 205 
Pseudogoesella. 187 
Taberina, 378. pi. 409 
Virgulinopsis. pi. 566 

Cubanella. 594 
Cubanina. 145 

alavensis. I45.pl. 152 
cubensis. Asterorbis. 655. pi. 749 

Bcrmudczina.pl. 144 
Bureloides, 610. pi. 678 
Pabiania.pl. 651 
Heierosiomella?. 137 
Laterostomella. pi. 492 
Penoperculoides, 651. pi. 743 
Pseud ortmoUna. 592 
Rectoeponides. 552, pi. 599 
Stichocibicidcs. 586, pi. 640 
Vaughanina. 655, pi. 749 

cucullatus. Macrodites, 704 
Cucurbits. 367

infundibuliformis. 567, pis. 587, 
388

tintinniformis. pi. 388 
Cucurbitina, 698 

cruciata. 698
culttata. Edentostomina. pi. 354 

Lenticulina. pi. 446 
Miliolina. 325 

cultratus, Robulus. 405 
cumunaensis. Neopateoris. 540. pi.

350
cumingii. Amphistegina, 685 
Cuneata. 59 

arctica. pi. 45
cuneata. Dentalinella. 588. pi. 432 
CUNEATINAE.59.pl. 45 
cuneiformis, Textularia, 215 
Cuneolina. 148,146 

elegans.455 
pavonia. I48.pl. 155 
pavonia var. angusta. 147 

Cuneolinella, 146,147 
lewisi, 146, pi. 153 

CUNEOUNIDAE. 147, pis.
155-157

CUNEOLININAE. 147,148, pis.
155-156 

Cuneus. 511 
minuta. pi. 562

cunicularia.Talptnella. 632. pi. 7 11 
Cuniculinetla.281 

tumida.281.pl. 288 
cupulimis, Simplorbites. 646.647 
Curd na. 429 

adumata. 429. pi. 466 
curta, Esosyrinx, pi. 468 

Pseudnpolymorphina, 432 
Quinqueloculina disparilis var..

329
Curtrightla. 566 

marcellae. 566. pi. 618 
curlus, Cribrolinoides. pi. 338 
curviseplum. Darinpsis. 698. pi.

839
curvisuturata. Bulimina'/. 512 

Pyramidina. pi. 563 
Cushmanella. 191,450 

brownii, pi. 482 
excentrica.449 

CUSHMANELUNAE. 191 
cushmani, Globorotalia. 467 

Parathurammina. 191 
Parathuramminites. pi. 208 
Rotalipora. pi. 502 
Rotamorpbina. 545, pi. 590 
Valvulineria. 545 

Cushmania. 158 
americana, pi. 169 
sennl.pl. 170 

Cushmanina. 426 
desmoplmra, pi. 462 
striatopunctata, pi. 462 

Cushmanulla, 508, pi. 560 
cuspatus. Bisacdoides. 580.pl.

633
cuvieri. Dentalina, pi. 439 

Nodosaria i les Dentalinesl. 395 
Cuvilllerella, 521, pi. 571 

saubriguensis. 521 
cuvillieri, Alzonella. 103, pi. 103 

Asterocyclina. pi. 823 
Asierodiscus. 689 
Charcntia. 89, pi. 78 
Dictyoconus. 161 
Dictyopsella, 150 
Dictyopselloidcs.pl. 160 
Escornebovina, pi. 712 
Gublerina. 457 
Miliolipora.368, pi. 389 
Murciella. 358, pi. 366 
Paleodictyoconus. pi. 176 
Praereticulmella, 110, pi. 117 
Pseudochoffatclla. 104. pis. 106.

107
Rotalia.633
Trochiliaseia, 714. pi. 846 

Cuvillierina, 656,657 
eocenica.656 
vallensis, pi. 752 

Cuvillierineila. 359, pi. 371 
salentina. 359

CLIV1LL1ERININAE.656.W>2.
pis. 752-755

cuylcri. Ammobaculites. 76 
Simobaculitcs. pi. 59 

cuylerensis, Glenbrownia. 567. pi.
619

Cyctammina. 105 
canccllata. 105. pi. 107 
greigi.99 
jaccardi,98 
lituus, 102 
uhligi, 118

CYCLAMMINIDAE. 98, pis.
95-107

cyclamminiformis, Martiguesia.
I06.pl. IK)

CYCLAMMININAE.98,105, pi. 107 
Cydcdnmia, 375 

iraniea. pi. 406 
eyclica. Cydopavonina. 698 
Cyclocibicides. 586 

vermiculatus. pi. 640 
CYCLOCLYPE1DAE, 682 
CYCLOCLYPE1NA, 682 
CYCLOCLYPE1NAE. 682 
Cyclodypeus, 683,684,687 

annuUtUk, 683, pi. 806 
carpentcri. 683.684. pi. 806 
guembeliana, 683 
mammilatus, 684 
neglectus var. stellatus. 686 
sp.. pi. 807

Cyclodypeus (Katacycloclypeus).
683. pi. 806

Cvdoclypeus i Radiocydodypeust.
686

cyclodypeus. Heterostegina. 683 
Cyclodiscus, 557 
CycJoforina. 333 

contorta. pi. 342 
Cyclogypsinoides. 720 
Cyclogyra, 310 

multiplex. 310 
CYCLOGYR1DAE. 310 
CYCLOGYRIDEA, 310 
CYCLOGYRINA. 309 
CYCLOGYRINAE, 310 
Cydolepidina, 612, pi. 683 
Cyclolina.94 

armorica. 369 
cretacea.94, pi. 86 
dufrenoyi, 372 

CYCLOUNACEA. 93 
CYCLOLINIDAE. 94, pis. 86-90 
CYCLOUNINAE. 93,94, pi. 86 
Cycloloculina, 586 

annuiata, 586. pi. 640 
eocaenica. pi. 640 

Cyclomeandropsina. 373 
Cydopavonina, 698 

cyclica, 698
Cydophthalmidium. 327 
Cyclopseudedomia, 358 

smouti. 358, pi. 368 
Cydopsina.94 

sieinmanni,94



Cyclopsinella, 94 
steinmanni. pi. 87 

CYCLOPSINELL1NAE. 94, pis. 
87.88

Cycloputcolina. 379 
(Jiscoiilea. pi. 414 

Cyclorbiculina. 379 
comprcssa. pis. 412.413 

Cyelorbiculinoides, 379 
jumaicensis. 379. pi. 414 

Cyclorhitopsella, 96 
tibetica,96, pl.9l 

Cyelosiphon, 614
Cyclosiphon 1 Amphilepidina). 612 
Cyclosiphon (Eulepidinal, 614 
Cyclosiphon (Nephrolcpidina), 612 
Cydospira. 557.558 
CYCLOSPIRIDAE. 557 
cyclostoma. Bilocullna. 342 

Jadammina.pl. 133 
Pseudotriloculina, pi. 352 
Trochamminisca. 126 

cyclostomum. Hctcrostomum, 702 
cylindracea. Spirollna. 371. pi. 393 
Cylindria.698 

minuta, 698
cylindria. Costifora. 324. pi. 387 
cylindnca. Colanidla. 215 

Eggcrina. 170. pi. 189 
Fusulina. 267. pi. 270 
Loeblichopsis, pi. 46 
Marsipella. 23 
Nodosinella, 210 
Paratikhinella. pi. 220 
Plagiophrys, 10. pi. 3 
Pmtobatellina. 44. pi. 33 
Reophax.6l 
Rhabdamminella, pi. 14 
Stegnammina. 30. pi. 20 

cylindrica vor. vcntricosa. 
Fusulina. 279

cylindricum. Polytrema. 599 
Spotadoirema, pi. 665 

Cylindroclavulina. 182 
bnldyi. pi. 201 

Cylindrocolaniclla, 215 
ussuriensis. pi. 226 

Cylindrogullmia, 12 
alba, 12, pi. 5

cvlindroides. Spiroplectella, 112. 
pi. 119

Cylindrospira. 720 
Cylindroirocholina. 299 

excelsa.pl. 313 
Cymbalopora. 590 

milletti.591 
radiata. 590, pi. 648 
radiata var. minima. 593 
tabellaeformis. 590 

Cymbaloporella, 590,592 
tabellaeformis. pi. 648 

Cymbaloporella. 563.591 
bullnides, pi. 649 
plana, pi. 649 
squammosa. pi. 649 
sp..pl. 649

Cymbaloporena (Milleltianal, 591 
CYMBALOPORETTIDAE, 590 
CYMBALQPORIDAE.95.586.

590, pis. 647-652 
CYMBALOPORINAE.590, pis. 

647-650
cymbula. Lagena, 430 
Cystammina. 82 .65 

pauciloculata. pi. 68 
Cystomminelln. 65,81, pis. 48.67 

pseudopauciloculata. 81 
CYSTAMMINELLIDAE. 81 
Cysteodicty ina. 727 

compressa. 727 
Cystophrvs,8 

haeckeliana. 8 
oculea. 8 
socialis. pi. 1 

Cytosphaera. 727 
cancellata.727

czecboviczi. Spiroloxostoma. pi. 
568

Vsevolod iu. 518 
dachelensis. Alvcolina. 363 

Glomalveoiina. pis. 372.376 
Dactylosaccus. 16 

vermiformis. 16. pi. 9 
dagesianica. Conoglobigerina. 

pi. 499
Globigerina I Conoglobigerina I.

464
dagmarae.Parathurummina, 191, 

719, pi. 207
Parathurammina? a/I.. 719 

Dagmarella. 191,263 
prima. 263. pi. 267 

Dagmarella (Sunghonellal, 263 
DAGMARELLINAE. 190 
Dagmarita. 221 

chanakchiensis. 221. pi. 231 
DAGMARIT1DAE. 221 
DAGMARITINAE. 221.724. pis. 

230.231
dagulni. Coskinolinelln, 697 

Goupillaudina. 630. pi. 707 
Dahlgrcnia. 31 

patagoniensis, 31 
Dahlgreniella. 31, pi. 22 
dainae. Gtomospiranella, pi. 234 

Septaglomospiranella. 225 
Dainella. 233 

chomatica, pi. 240 
7 efremovi, 233

doinelliformis. Paradainella. 216.
pi. 242 

Dainita, 432 
sibirica. pi. 468 

Dainilella.404 
explanata. 404, pi. 447 

daira. Daria. 615 
Dariellina. pi. 6B8 

Daitrona. 38 
lens. pi. 28 
sp.,pl. 28 

Daixina. 281 
bosbytauensis. pi. 288

gallciwayi subsp. bosbytauensis, 
281

ruzhencevi. 281. pi. 288 
Daixina I Bosbytauclla | . 281. pi.

288
dally). Paradunbarula. 262, pi. 265 
dalmatica. Septigerina. 113. pi. 121 
danica, Chitogucmbeliiria, 452. pt. 

484
danubiana. Moesiloculina. pi. 342 

Quinqueloculintt, 335 
Danubica.29, pi. 18 

gracilis. 29 
Danubiclla.334 

cemavodensis, 334. pi. 343 
danubiensis. Discorbis 

(Topalodiscorhisl, 542 
Topalodiscorbis. pi. 587 

danvillensis, Darbyella, 405 
Lenticulina. pi. 446 
Hopkinsina. 514. pi. 565 

Darbyella. 405, pi. 446 
danvillensis. 405 

Darbyellina.405, pi. 446 
hempsteadensis. 405 

DARBYELUNINAF..404 
Daria. 615 

daira. 615 
Dariellina. 615 

daira. pi. 688
DARIOPS1DAE. 692.698 
Dariopsis.698 

curviseptum. 698. pi. 839 
Darjella. 210,211 

monilis,210, pi. 221 
dnroni, Darvasites, pi. 277 

Triticites ordinatus var.. 274 
darvasica. Dutkevichiles, 280, pi. 

286
Pamirina, 286. pi. 295 
Pseudoreichclina. 253, pi. 254 

Darvasites. 274 
daroni.pl. 277 

darwini, Evolutinclla, pi. 48 
Haplophragmoides. 66 

datieguanensis. Shengella. 292. pi. 
301

daubjergensis, Globigerina. 474 
Globoconusa. pi. 512 

Daucma.536 
ermaniana. 536. pi. 582 

Daucinoides. 399 
circumtegens. 399, pi. 442 

daunica. Floseulina,36l 
davenportensis. Andamookia. 149. 

pi. 158
Daviesiconus. 158 

halsilliei, pi. 172 
Daviesma. 650 

bromkampi. pi. 740 
kbatiyahi, 650, pi. 739 

Daxia.72,73 
cenoraana. pi. 55 
dorbignyi,73 

Dcbarina. 66 
bahounerensis. 66. pi. 50



dcchcni. Coeloiruchiiim. 727 
decipicnx. Alveoli mi (Floscullnul. 

361
Choffalclla. 102. pis. 101.102 

Deckerella.218 
clavata. 218. pi. 224 

Dcckerellina. 218 
istiensis. 218, pi. 229 

decora. Profusulinella. pi. 267 
deeomta. Crislellaria. 407 
deconilus. Bolivinoidcs. pi. 551 
decussuius. Ilerdorhis. 95. pi. 90 
Decussoloculina. 335. pi. 344 

mirceai. 335
defluensis, Guemlwlinu. 457 

Sigalia.457. pi. 491 
deformis. Dimorphina. 537 

Glandulina. 537 
Nubecularia novorossica var..

323
.Sinzowella. pi. 334 

dehaarti. Miogypsina.680 
Miogvpsinoides. pi. 799 

dehiscens. Ammoglohigerinoides.
IIS

Glohoquadrina. pi. 527 
Globorotalia, 483 
Pseudotrnchammina. pi. 132 
Sphaeroidina. 491 
Sphacroidinclla. pi. 539 

dehiscens suhsp. subdehiscens, 
Sphaemidinella, 491 

delieala. Cassidulinn, 507 
Fusulina pseudoprisca var.. 261 
Miliospirella. 296. pi. 310 
Minojapnnellu. pi. 264 
Praerhapydionina. pi. 409 
Takayanagia. pi. 5M1 

dclicalissima. Anchlhauerina.346. 
pi. 355

delicatula. Aslerotrochammina. 
I28.pl. 136 

Ginesinn. 60. pi. 45 
Siliconodosarina. 62. pi. 46 

Delosina. 535 
complexa, pi. 582 

DELOS1NACEA. 532 
Delosmella. 675, pi. 791 

planispiralis, 675 
DEIjOSINIDAH, 535, pi. 582 
DELOS1NIDEA. 532 
DF.LOSININAE. 535 
Delosinoides, 535, pi. 582 

glenni, 5.15
dclrloensis. Gaudrvinella. 136. 

pi. 144
Globoroialia, 463 
Praeglobotruncana. pi. 497 

dclseata. Kathina, 661, pi. 760 
dclylensis. Tricellaria. 728 
demens, Lippsina, pi. 691 

Nonion, 616 
Dendrina. 572 

succinea, 572 
Dendrittna, 37A 

ambigua. pi. 391

arhuscula. 370, pi. 391 
sarmalica. pi. 391 

Dendritina I Mnnalysidium 1.371 
DF.NDRrriNINAE.369 
Dcndronina. 25 

arborescens.25.pl. 16 
Dendropcla. 720 
Dcndrophryn. 24 

erecia. 24. pi. 15 
DENDROP11RYIDA. 14 
DENDROPHRYIDAE. 19 
DF.NDROPHRYINAE. 24 .26. pis. 

15.16
Dendrophryna. 25. pi. 16 
DENDROPHRYNIDAE. 13 
Dendrophryopsis. 22, pi. 13 

subalpina. 22 
Dendrotuba. 16 

nodulosa. 16. pi. 9 
densa,Piln.5l 

Pilammina.5l.pl. ,38 
Pulvinulina crassaia var.. 718 

densicostala. Mnrginulinopsis. 
406. pi. 446

densiformis. Discorbinoides. pi. 
618

Sabinoides. 566 
densiliva. Pararosalina. 561 

Rosalina, pi. 611
Demalina. 388.391.395,3%, 427. 

699.701 
cuvieri. pi. 439 
(oedissima. 702 
matuiina, 388.390 
nodosa. 538 
subnodosa. 538 
terquemi, 391 

Dcntalinella. 388 
cuneata. 388. pi. 432 

DENTALINIDAE. 394 
deniuliniformis. Nodulina. pi. 44 

Rcophax. 58 
DENTAUN1NAE. 394 
DENTALINOIDEA, 394 
Denialinoides. 395 

canulina. 395.pl. 439 
Denlalinopsis. 395 

semitriquetra, 395. pi. 438 
subtriquelra. 395 

denticulate. Biloculina ringens 
var., 343 

Pyrgo.pl. 351 
Dentoglobigerina, 483 

galavisi. pi. 527 
Dcntostomina. 332 

bermudiana. .332, pi. 341 
depauperata. Robulina. 405 
Dcpratella. 259, pi. 261 
depressa. Assilina. 682 

Bulimina. 142 
Gyroidina, pi. 706 
Hetcrostegina. 684. pi. 808 
Lagena,430
Orbitolinclla. 160. pi. 175 
Pachyphloia. pi. 224 
Paragcinitzina, 214

Pernerina, pi. 149 
Rotalina, 628 
Spimloculina. 331. pi. 340 

dcpressuln. Quudrutina. 401 
depressulus. Nautilus. 665 
depressum. Ventrostoma. pi. 466 
depressure. Turbinulina, 665 
Dcrventina. 334 

filipescui. 334. pi. 343 
dervillci. PachvsphHera. 728 
deserla. Haurania, 106. pi. 110 
Dcshaycsulus, 720 
Desinobulimina. 521, pi. 571 
deslongchampsi. Involuting. 300 
desmophora, C'ushmunina, pi. 462 

Lagena vulgaris var.. 426 
Deuterammina. 127 

dublinensis.pl. 1.35 
glaltra. pi. 136

Deuterammina iCentrodeuteram- 
minal. 127. pi. 135 

dublincnsis. 127
Deuterammina 1 Lepidodeuteram- 

minul. 127 
Deuterospira. 72 

pseudodaxia. 72. pi. 57 
devexa. Dutkevitchia. pi. 287 

Rugosofusulina. 281 
devexis. Frondilina. 212. pi. 222 
devonica. Eogeiniizina. 213 

Lunucammma. pi. 223 
Pseudoglomospira. 200. pi. 214 
Terquemina. 729 

devonica subsp. rant.
Lumicammina. pi. 223 

Dexiopora, 698,727 
? megapora. 698

Dexlospira.727
Dhrumelln. 104 

evoluia. 104, pi. 105 
diademaloides, Pseudoruttenia. 

569. pi. 622
diaphana. Felsinella. 509. pi. 561 

Iridia.36. pi. 2? 
diaphaneus. Antenor. 405 
diatomitarum, Silicotexiulina. 712 
dicantha. Fairlkella. 36 

Hemisphaerammina, pi. 25 
Dicarinella. 463.698 

hagni.698 
indica, pi. 840

dichotomicum. Psammalodcndron. 
25.pl. 16

dickersoni. Camerina?. 652 
Sulcopcrculina. pi. 745 

Dictyoconella. 158 
complanata.158.pl. 172 

DICTYOCON1DAE. 155 
DICTYOCON1NAE. 156, pis.

167-178.829 
Diclyoconoides. 660 

cooki. pi. 757 
haimei.661 

Diciyoconos, 158 
coraltoides. 159 
egyptiensis. 159



Dictvoconus. 151.1 f>9 
cuvillieri. 161 
cgyptiensis. pi. 173 
indicus.pl. 173 
mosae. 156

Dictyoconus(Carinoconus). 157 
Dictyocomis(Cushmania). 156 
Dictvoconus I Paleodictvoconusl, 

161
Dicryokathina. 660 

simplex. 660. pi. 758 
Diclyopsella. 150.15l.pl. 160 

cuvillieri. 150 
kiliani, 150, pis. 158,159 
murctac.pl. 159

DICTYOPSELUDAE. 149.150. 
pis. 158-160

D1CTYOPSELLINAE. 149. 150 
Dictyopselloides. 150, 151 

cuvillieri. pi. 160 
Dictyorbilolina. 164 

ichnusae. 164, pi. 180 
robusta. pi. 180 

Dicyclina, 149 
lusiianica. 106 
schlumbergen. 149. pi. 157 

DICYCUN1DAE. 94 .149, pi. 157 
DICYCLININAE. 149 
differcns. Alliatinella. pi. 481 

Mesopatellina. 306, pi. 320 
Mllcsia.578 
Milesina.pl. 629 
Mullinoides.608. pi. b76 
Ninaloomisia.706.pl. 844 
Subcusbmanclla, 450 

diffluens. Liebetkuebnia. 10 
Schultzella. pi. 3 

Difflugia (Exassula).9 
difflugiformis. Lagenammina, pi. 

21
Reophax. 31 

difformis, Lituola. 79 
diffusa, Comuspira. 311 

Comuspirella. pi. 323 
Diffusilina. 40 

humilis. 40. pi. 29 
DIFFUS1LIN1DAE. 40. pi. 29 
DIFFUS1L1NLDEA. 19 
D1FRISIUNINAE.40 
digitalis. Claviticinella. 466. pi. 501 

Ticinella raynaudi var.. 466 
dlgitata. Beella, pi. 534 

Bigenerina (les Gemmullnesi.
701

Globigerina. 486.488 
Hastigerina. 486 
Hastigerinella.486 
Nodosinella. 212, pi. 222 

digitiformans. Hastigerinopsis.
486.495, pi. 545 

Digitina. 133, pi. 142 
recurvata. 133

dignatu. Discorhitura. 578. pi. 629 
dilatata. Eulepidinu, pi. 686 

Marginuliniia, 390. pi. 435 
Orbitoides.614

dilatatus. Flabelliporus. 679 
Dillina.720
dimidiatu. Discorbis. 559 

Trochulina. pi. 607 
dimorpha. Chrysalidina, 527 

Chrysalidinella. pi. 575 
Helicostegina. 611. pi. 679 

Dimorphina. 404 
deform is. 537 
saxipara.456 
luberosa. 404. pi. 444 

dinanti. Conilites. pi. 132 
dinantii. Ammohaculites?. 217 
dinapolii. Pandaglondulina.398.

pi. 439 
Dioxeia.699 

richardi, 699. pi. 840 
Diplogromia. 12 

brunneri. pi. 4 
Diplomasta,720 
DIPLOPHRYIDAE.7 
Diplophrys. 8 

archeri. 8. pi. I 
Diplosphaera. 188 

inaequalis. 188 
Diplosphaerella. 727 

ramosa, 727
Diplosphaerina. 188,198 

inaequalis. pi. 207 
magna. pi. 207 
maljawkini. pi. 207 

Diplostoma. 699 
siamcsia, 699 

Diplotremina. 437 
astrofimbriata. 437. pi. 471 
multifimbriata. 717 

disca. Grabauina. 279 
Discammina. 68 

compressa, pi. 52 
• (allax.68
DISCAMMINIDAE. 67, pis. 51.52 
DISCAMMININAE.67 
DLscamminokles. 75 

toblcri.75.pl. 60 
Discunomalina. 637 

japonica. 637. pi. 7 |H 
semipunctata, pi. 718 

discessa. Neoivanovella. 193 
Salpingothurammina. pi. 209 

Discobolivina. 306 
Discobotellina. 39 

biperforata. 39. pi. 29 
Discocyclina. 688, pi. 816 

anconensis. 690 
archiaci. pi. 820 
cookei,690 
cristensis.pl. 821 
discus, pi. 821 
inflau.pl. 821 
multiplicata, pi. 820 
perpusilla. 690 
pratti.pl. 819 
umbilicata.pl. 820 
sp..pl. 820

Discocyclina I Aktmocyclinal, 688 
Discocyclina t Asterocydinal. 690

Discocyclina IEudiscodinai. 688. 
pi. 820

Discocvclina iTrybliodiscudinal. 
689. pi. 822

Discocyclina IUmbilicodiscodinal. 
688. pi. 821

DISCCJCYCUN1DAE. 613.687. 
pis. 817-622

DISCOCYCLINIDEA. 680 
D1SCOCYCLIN1NAE. 687 
Discogypslna. 597,598 

vesicularis. 597, pi. 661 
discoidalis. Pseudokahlerina. 253. 

pi. 254
discoidea. Cvcloputcolina. pi. 414 

Endothyra. 243 
Saudla. 107, p|. 112 
Toumayella. 223. pi. 232 
Zellerinella. 243. pi. 247 

discoides. Nankinella, 286. p|. 294 
Staffella. 286

discoideus. Peneroplis pertusus 
var.. 379 

Discoidina. 727 
liasica. 727

Discoislandiella. 506, pi. 558 
Discolita. 720 
Discolites. 381 

concentricus. 381 
discolites. Fabularia, 356 
Disconorbis. 557 

bulbosus. pi. 602 
bulbosussuhsp. helicoidalis. 

pi. 602
Discopulvinulina. 577. pi. 630 
Dlscopulvinullna I Mississippinal. 

554
Discoramulina. 424 

bolUi.424. pi. 461 
DISCORBACEA, 541 ,580 
Discorbia. 582 

valvulbierioides. 582, pi. 635 
DISCORBIACEA. 541 
DISCORBIDAE. 150.557 ,558.

559. pis. 602-608 
DISCORBIDEA. 541 
discorbiformis. Dobtogelina. 151. 

pi. 162
DISCORBIINAE. 557 
DISCORBINA. 497 
Discurbina. 557.559 

biccmcava. 576 
concinna, 562 
fuchsii.442 
gtobigerinoides. 551 
gracilis. 635 
guerichi.606
imperatoria van globose, 568 
pert usa. 638 
polvstomelloides. 604 
praegeri. 560 
pulvinau, 565 
pustulata, 577 
rarescens. 560 
reniformis. 546 
rimosa. 600,601



scalarlformis. 543 
terquemi. 560
valvuJata var. granulosa, 561 
wilsoni. 564

DISCORBINAE. 150.557 
Discorbinclla. 5 7 6 .577.5 7 4  

hcrlheloti. pi. 630 
chincaensis.pl. 630 
galupagosensis. pi. 650 
montereyensis. 5 7 7 . p|, 630 
symmetrica, pi. 650 
valmonteensls. 640 

DISCORBINELLACEA. 572 
DISCORBINELLIDAE. 576, pis. 

62H-632
DISCORBINELLINAE, 576,574. 

pis. 628-651
DISCORBINELLINEA. 576 
Discorbinellopsis. 577, pi. 630 

symmetrica, 577 
DISCORBINIDAE. 557 
DISCORBINIDEA.54I 
DISCORB1NINAE, 557 
Discorbinita. 557. pi. 630 

operosa. 557
Discorbinoidella. 577, pl. 650 
Discorbinoides, 566.577. pl. 650 

chincacnsLs, 577 
densiformis, pl. 618 
subpatellifomiis, 566. pl. 618 

discorbinoides. Polystomella 
iPolystomelllnal, 678 

Polvstomellina, pl. 745 
Discorbis. 557,576.643.644.644. 

704
advena,554 
baiioensis. 658 
barrcmicus. 545 
bartletti. 644 
bulbosus. 557 
byramensis. 563 
collinsi, 553 
dimidiata. 554 
dreheri.445 
mira. 558 
multisectus. 607 
nakamurai. 568,564 
palmerac. 563 
quadrilobus. 626 
subopercularis. 564 
tuberculata var. austtallensis.

628
vestctdaris. pl. 603 
wlesneri, 568

Discorbis (Glabratellal, 567 
Discorbis iTopalod iscorbis l, 542 

danubiensls, 542 
DISCORBIStDAE. 557 
DISCORBISINAE. 557 
Discorbites. 557 

vesicularis. 557 
Discorbitina. 557,574 

pustulata. pl. 624 
Discorbitoides, 720 
Discorbitura.57B 

dignata. 578. pl. 624

DISCORBQIDEA. 541 
Discorbuta.699 

arimincnsis. 644 
discorbula. Rotalites. 644 
Discorinopsis. 181 

gunteri, 181. pl. 144 
Discorotuliu.676 

tenuissima. pl. 744 
discors. Citharina, pl. 452 
Discospira. M5 
Discospirellu, 52, pl. 34 

obscura. 52 
Discospirina. 927 

italica. pl. 336
DISCOSPIRtNIDAE. 327, pl. 336 
DISCOSP1R1NIINAE. 327 
DISCOSPIR1NINAE. 327 
Discotruncana, 576, pl- 628 

japonica. 576 
discrela. Glandulina. 398 

Pseudonodosaria. pl. 439 
discus. Discocycllna. pl. 821 

Orbitolites. 688 
Triliciles. pl. 284 

disjuncla. Hetcrocibicides. 583 
Montfortella. pl. 637 
Prosphaeroidinella. pl. 538 
Sphaeroidinella. 441 .7 17 

Disonella, 699 
lucens. pl. 840

dispansa. Planopulvinulinu, pl.
547

Pulvinullna, 551.552 
disparilus var. curta. Quinquelocu- 

Hna.329
displicata. Parahauerina. 341. 

pl. 349
dissensa. Neocrosbyia, pl. 592 
dissidens. Pseudohauerina.354 

Pscudohauerinella. pl. 361 
dissimilis. Cntapsydrax. pl. 526 

Globigcrina. 482 
Dissimiloglohigerina. 720 
distons. HonnosineUa. pl. 44 

Reophax.57
distmcta.Glabratella. pl. 619 

Olabforosalma. 567 
distinct iva. Cribrospirolina. 364. 

pl. 340
distoma. Ammosphaeroidcs. 726 

Pelosina. 20 
Ditrema mikroos. 10 
divaricata. Nubeculina. pl. 331 

Sagrina. 321
diversa. Ammovertellina, pl. 39 

Eotcxtularia. pl. 234 
Glomospira. 50 
Palaeotextularia, 231 

divuigaia, Bvknvaeina. 27. pl. 18 
dizeri. Astcrosomalina. 383 

Somolina. pl. 425 
Dizcrina, 650 

anatolica.650. pl. 736 
djartassensis. Hemifusulino (Hemi- 

fusulinellai. 268 
Hemifusulmella. pl. 270

Dobrogelina. 151 
discnrblformis.151.pl 162 

Dogiclina.351 
sarmatica.351. pl. .160 

Dohaia. 95,382
plamuu.45.pl, 88

Dollolina. 289.290 
compressa. 289 
ovalis. 284 
schcllwieni. 243 

Doliolina i Verbeekma) 288 
DOUOUNINAE. 289 
dolnmitica. Ophthnlmiporn. 368. 

pl. 389
Dolosella. 317 

dorsetensis. 3.317, pl. 328 
multifidB. 317. pl. 328 

dnminicana, Asterigerinata. 605. 
pl. 672

dominicensis, Sorites. 382. pl. 419 
donbassica, Endothvra iRecto- 

endothyral. 238 
Fusulina?. 264 
Pscudotriticites. pl. 271 
Rcctoendothyru. pl. 243 

donbussicus. Eolasiodiscus. 206. 
pl. 217

donghoiensis. Palacorcichelina. 
286. pl. 295

donosi. Corrugatclla. 566. pl. 618 
Donsissonia,549 

florae. 544. pl. 595 
Dorbignyaea. 699 
dorbignyi, Arcnobulimma.pl. 145 

Bulimina, 134 
Daxia. 73
Enaniiomaiginulina. 410 
Hemirobulina, pl. 451 
Pencruplis. 700 

dordonica. Mtaouxta, pl. 188 
Subalveolina. 365. pl. 384 

Dorothia. 130.131.133.169 
hulletta.pl. 187 
cxllis. 131

Dorothia (TextilinHl. 173 
DOROTHIIDAE. 130,168 
DOROTHIINAE, 168.169.pl. 187 
dorsetensis. Dolosella. 3.317, 

pl. 328
dorsoplanus, Eponides. 627 
dorudensis. Dorudia. 313. pl. 325 
Dorudia. 313 

dorudensis. 313, pl. 325 
dossorlcnsis. Cerobertinella. 441. 

pl. 474
douvillei.Flourensina, 132, pl. 141 

Linderina?. 646.pl. 731 
Monolepidorbis. 646 
Operiorbitolites. 383, pis. 422. 

413
Orbitokles. pis. 730,731 
Pcllatispira. 682. pl. 803 
Pntesidcrolites. 651, pl. 743 
Sideline. 649 

draco, Bolivina, 500 
Bolivinoides, pl. 551



drascnsus.Mesorbitolina.pl. 176 
Orhiqia. 165

dreheri. Astcrigerina,445 
Discorbis. 4-15 
Rcinholdcllu. 445. pi. 476 

Drcpaniota. 536 
puchuiense. 5.V). pi. 582 

Drcvcnniu. 151,152 
ecougensis. I5l.pl. 161 

Drobneina. 163
DRYORHIZOPSIDAE. 26, pi. 16 
Dryorhizopsis. 26 

cadyi.26. pi. 16 
duhia. Hyderia. 553. pi. 600 

Pegidia. pi. 602 
Rotalia. 556 
Vcmeuilinu. 136

dubidla, Frondiculariu lEmndicu- 
linut.389

Frondiculinita, pi. 435 
dubitabilis. Archaediseus. pi. 215 

Paraarchacdiscus. 201 
dublincnsis. Demeraramina. pi.

135
Dcuterantmina iCemrodeu- 

terainminal, 127 
Duhliniu. 607 

expelenda. 607. pi. 672 
surreptiva, pi. 672 

dufaurci. Limognclla. I0H. pi. 114 
dufrenoyi. Bmeckina, pis. 394.395 

Cyclolina. 372 
Dujardinia. 699 

mediterranea. 699 
dukhani, Qutaria. 107. pi. 111 
Dukhania. 186 

conica. IN6.pl. 205 
dulloi. Hydrania. 326. pi. 3N7 
dumblei. Arugonella. pi. 532 

Hantkcnina.4N6 
dumptonense. Labvrinthidoma.

85.86.pl. 71 
Dunbarinclla. 274 

ervinensis. 274. pi. 278 
Dunbarula. 260

malhicui. 260. pi. 262 
duncanensis. Reciospimloculina. 

.U l.pl. .340
dunningtoni. Aeolisaccus, 198. pi. 

215
Duoplanum.720 
Duostomina. 438 

alta.pl. 471 -
biconvexa. 438. pi. 471 

DUOSTOMINACEA.437 
DUOSTOMIN1DAE.437, pi. 471 
Duotaxis. 132 

metula. 132. pi. 140 
Duplella. 428 

apexadina. 428, pi. 465 
duplex, Biorbls. 19b. pi. 211 

Orbitolltes. 380. 381 
duplicata. Lepidocyclina I Multi- 

cvcUnas.612 
Nephrolepidina. pi. 682

Dusenhurylna.63 
procera. pi. 46

DUSENBURYINIDAE.63.pl. 46 
dutemplei. Heterolepa.632. pi. 709 

Rolalina. 6.32
dutertrei.Globigcnna.47h

Neoglohoquadrinu, pis. 514.515 
Dulkevichellu. 267 

duikcvitchi. pi. 270 
Dutkcvichites. 280 

darvasica. 280. pi. 286 
duikcvitchi. Dutkevichella. pi. 270 

Fusulina. 267 
Dulkevitchia. 281 

devexa. pi. 287 
Dymia. 526 

labrum.pl. 574 
Dyocibicides. 585 

biserialis, 585. pi. 639 
robertsi. pi. 639 

DYOCIBICID1NAE, 585 
Dyofrondicularia, 402 

nipponica.402. pi. 440 
DYOFRONDICULAR1INAE. 394 
Dyoxcia.699.720 
dytica. Georgellu. 229 

Haplophragmellu. 229 
Nevillea. pi. 238 

earlandi. Miliammina. 53.54. 
pi. 40

Sejunctella. 304. pi. 318 
Earlandia. 46. 198.199 
. .aspera. 199. pi. 213 

minor. 199
peiparvu, 199. pi. 213 
sibiricu.pl. 213 

Earlandia (Oldcllal. 199 
Earlandia iGuasiearlandial. 199. 

pi. 213
EARLANDIACEA. 198,714 
EARLANDIIDAE. 198, pi. 213 
EARLANDIINAE.198 
Earlandinellu. 210, pi. 220 
Eurlandiniia.211 

perelcguns. pi. 221 
EARLAND1NITIDAE. 210, pi.

221
Earlmvcrsia. 699 

liliputana. 699. pi. 840 
punctulalu forma liliputana.

699
Earllheeiu. 565, pi. 618 

socorroensis. 565 
Eblanaia. 228 

micholi. pi. 237 
Echigoina, 638 

hatui.638. pi. 716 
cchinata. Planorbulinu. 572 
echinutus. Siphoninoides. pi. 624 
Echinogromia, 727 

mullifcncstrata. 727 
Echinoporina. 423 

crinacca. 423. pi. 460 
Eclusia.95 

moutyi. 95. p|. 89

Fcougella. 105 
campiloides. 105. pi. 108 

ECOUGELL1DAE. 105, pi 108 
ecougensis.Drevennia. I5l.pl. 161 
Ectolugcnu.415
ecuadorensis. Pseudocancris. 547, 

pi. 592
Edcnloslominii. 325 

cultrata. pi. 334 
millettl.pl. 334 

Edgerlonia.4l 
tolerans. 41. pi. 31 

edhemi.Edhemiu.4l7.pi.456 
Edhemia.417 

edhcmi.417. pi. 456 
editu. Pseudoxchiznmminu. 43 

Saccurhiza. pi. 32 
edita subsp. praeedita. Eoglo- 

bigerina.718 
F.dithaellu.424 

grandis, pi. 460 
sessilis.424. pi. 460 

EDITH AELUNAE, 423, pi. 460 
Edomia. 376 

irunica. 375 
reicheli. .176, pi. 405 

edomica. Puracibicidcs. 584. 
pi. 634

educta. Septabrunsiina. 226. 
pi. 235

edwardsensis. Lituola. 78. pi. 64 
edwardsi. Planisptrinu.347 

Plcsiocorine.410 
Sigmella. pi. 358 
Sigmoilina. 347 
Trioxeia,7l4 

efremosi. Dainella'.’. 2.33 
Euxiniia. pi. 241 

Egeon.685 
perforetus. 685 

Eggcrellu. 144.145.170 
bradyi. pi. 189 
humboldli, 144 
raexicana.pl. 189 

EGGF.RELLIDAE. 1.30.144.168, 
pis. 187-190 

Eggerellina. 132 
brevis, pi. 141

EGGERELLINAE. 168.170, 
pis. 189-190 

EGGERF.LUNEA. 170 
Eggerelloides. 144.170 

scabrus.pl. 189 
Eggcrellovalvulina. 720 
eggeri. Ventilabrella. 456, pi. 489 
Eggerina. 170 

cylindrica. 170. pi. |89 
egvpliensis.Diclvoconux. 158.159. 

pi. 17.3
Patellina. 158.159 

Ehrenbcrgellus. 720 
Ehrenbcrgina. 508 

hysirix.508 
serruta. 508. pi. 561 

EHRENBERG1N1DAE. 503



F.HRF.NBERGIN1NAE. 507, pis. 
560.561

cichwakli. Elphidlum.674. pi. 789 
Eilemummina. 720 
Eilohedra, 548, 574 

levicula, pi. 626
eiscnacki. Pseudastrorhizula. 710 
elaborate. Neobuccella. 644. 

pi. 726
clcgans. Bolivinella. pi. 55.1 

Cibusoides. 612 
Cuneolina.455 
Heterolepa. pi. 710 
Hoeglundina. pi. 47b 
Hypcmmminellu. 45 
Hyperamminoldes.pl. 14 
Pseudotextularia. 455. pi. 487 
Reciotounuiyellina. pi. 219 
Rcophaxopsis. 711 
Rotoiia. 446
Toumayella iReciotoumayel- 

lina), 210
elegantissima, Bulimina.522 

Buliminellu, pi. 572 
Hyperammina.45 
Louise! tita, 221 .pi. 211 
Sansabaina. pi. 14 
Schwuntzia, 611. pi. 708 

eleguntula, Eosteffella! Semi
novella l. 251 

Eupolymorphinella. 421 
Globoteiratasis.pl. 251 
Microgromia. 11 
Paralieberkuehnia, pi. 6 
Pnlymorphinella. pi. 444 
Seminovella. pi. 251 
Tetmtaxis (Globotetrataxis). 248 

elementa. Eovolutina. 1%. pi. 211 
Elenella. 193,194 

corpulenta. pi. 209 
minima.pl. 209 
multispinosa. pi. 209 

Elergella. 233 
simakovi, 211, pi. 240 

elevate, Globigerina. 119 
Hngenowella. pi. 145 

eleyi. Bolivinila. 501 
Bolivinitella. pi. 552 

Elhasaella, 509 
alanwoodi. 509. pis. 486.580 

ELHASAELLIDAE. 509 
ELHASAELLINAE. 509 
eligans. Rhapidohclix. 711 
Elipsomorphina. 720 
eliptica. Istriloeulina. pi. 142 

Pyrgo.114
elizabethae. Vonkleinsmidiu. 552. 

pi. 5%
Ellipsobulimina, 536 

seguen/ui. 516. pi. 581 
Ellipsocristellaria. 414 

sequana.pl. 454 
Ellipsodentalinu. 538 
Ellipsodimorphina. 536 

subcompacta. 516. pi. 581

Ellipsofissurina. 428 
Ellipsoglandulina, 536,517 

lahiata, pi. 581 
laevigata. 516. pi. 581 

clllpsoidalis var. orientls. Fusulinu 
(Schellwienial. 277 

Ellipsoidella. 537 
pleurostomelloides. 517, pi. 582 

cllipsoides. Ellipsoidinu. 517. 
pi. 582

Psammosphaera frankei forma, 
pi. 18

FJlipsoidina. 537 
ellipsoides. 517. pi. 582 

ELL1PSOIDIN1DAE, 515 
ELLIPSOIDININAE. 515 
Ellipsolagena. 425.428 
F.LLIPSOLAG ENI DAE. 425,700.

pis. 462-467.811 
ELLIPSOLAGENTNAE. 428, 

pi. 465
Ellipsolingulina. 537 

impressa. pi. 581 
silvestrii. pi. 581 

Ellipsomarginulina. 411 
Ellipsonodosaria. 538, pi. 584 

modesta var. prolate. 540 
Ellipsomxkisaria lEllipsodenta- 

lina), 518
ELL1PSONODOSARIINAE. 515 
Ellipsopleurostomella. 537 

schlichti. 517 
EllipsopolymorpKina, 537 

fomasinii. 517. p|. 581 
schlichti.pl. 581 

Elllpsosiphogenerina. 520 
elliptica. Amphicervicis. 15. pi. 24 

Eoassilina. 685 
Fasciolites. 161 
Glandulina. pi. 468 
Orbicula, %
Orbitammlna. pi. 92 
Planularia. 409 

elliptictim, Psccadium.411 
ellipiicus, Nummulltes. pi. 810 
Elliptina. 699 
Ellislna.420 

spatula. 420
elongalu. Calcitomella. 112, 

pi. 124
Cassidulina bradyi var..451 
Coskinolirui, 154 
F.pistominitella. 514. pi. 581 
Gabonella. 498 
Gahonita. pi. 548 
Hyperammina. 42. pi. 12 
Ivdelina. 197. pi. 212 
Klamathina. 282, pi. 289 
Kolcsnikovetla. pi. 574 
Marsipella.21.pl. 15 
Miliolo. 708
Minojapanella. 261. pi. 264 
Neoschwagerina. 292 
Nodoplanutis. 728 
Pseudotriplasia, 119. pi. 127

Sidebottomina, pi. 482 
Tritaxia. 526 
Yabeina, pi. KM 
Xenothekella. 14. pi. 7 

elongatus, Colciconus. pi. 165 
Periples. 708 
Pyropiloides. 585. pi. 640 
Rimulinoides, 416, pi. 455 

Elongobula. 570 
chartonensis. 570, pi. 622 

Elphidiella. 674,677 
areticH, pi. 79(1 
gorbunovi, pi. 790 
itriaensis. pi. 790 
okhotica. pi. 790 

ELPHIDI1DAE, 672,673. p |. 
784-795

ELPH1D11DEA. 652 
ELPHIDIINA.497 
ELPHIDIINAE.672, pis. 784-791 
Elphidioides. 602,677 

americunus. 602. pi. 668 
F.lphidiononion. 673, pi. 784 
Elphidium. 170.673.674,677.701 

craticulatum. pi. 788 
crispum. pis. 786.787 
eichwaldi. 674, pi, 789 
gorbunovi. 674 
incertum var. obscunim. 674 
laminatum. pi. 787 
longipontis, 671 
mocellum, pis. 786.789 
ohscurum, pi. 789 
semiinvolutum, 674. pi. 788
? ustulatum. 671 
vulgare var. vulgare, 671 

eltaninae, Portatrochammina. 121. 
pi. 129

Enantioampbicoryna, 699 
obesa, 699, pi. 840 

Enamiocristellarla. 407, pi. 448 
Enantiodentalina. 396 

communis, 196, pi. 418 
muraii. 1%. pi. 418 

Enantiomarginulina. 410, pi. 451 
dorbignyi.410 

Enantiomorphina, 418 
lemoinei.4l8.pl.456 

ENANT10MORPH1NIDAE.416 
ENANTIOMORPHIN1NAE.4I8 
Enantiovaginulina. 410 
Encorycium. 699 

nodosariu, 699 
Endochemcila. 228 

quaesita. pi. 118 
Endoglomospiranella. 720 
endoi. Acervoschwagerina, pi.

287
Paraschwagerina lAcervo- 

schwagerina). 280 
Endospimpleclammina. 232 

nana.pl. 240 
venusta. pi. 240 

FNDOSPIROPLECTAM- 
MININAF..232, pi. 240



F.ndostaffella. 233 
parva. pi. 241

ENDOSTAFFF.LLINAE. 232,134.
pis. 240-243 

Endmaxis, 247, pi. 251 
Endolhyra. 228,132.239.241 

uljutovicu. 136 
ummonoides, 251 
'! bunffensis. 239 
bclla. 13.3
birwmunl, 139. p|. 244 
bradyi. 2.39 
? chomaiicu. 233 
cobeitu&anu. 242 
communis, 133 
convcxu. 245 
cosiifera. 138 
discoidea, 24.3 
costaffclloidcs, 246 
fomichaensis, 139. pi. 244 
gallowayi, 250 
globulus. 240 
globulus var. parva. 135 
glomifomm. 228 
inflaia.138.239.pl. 24.3 
kohcilusana. 242 
konensis. 241 
'.'krainica.225 
larispiralis, 135 
larispiralis var. grandis, 245 
mcnncri subsp. solida forma 

fossa. 244 
mirificn, 241 
omphalola. 242 
panderi,243 
purakosvemis, 241 
parva. 133 
pauciscpLata, 245 
pleciogyra. pi. 244 
primacva, 225. 226 
prisca, 237 
ijausakensis. 234 
scilula, 240 
staffelliformis. 256 
symmetrica. 240 
tuberculata, 242 
urbana,239

Endolhyra i Bircctnendothyral, 
132. pi. 240

Endolhyra (Globoendothyrai. 240 
redwallensis. 240 

Endolhyra i Inflaioendoihvrai. 3, 
238, pi. 243

Endolhyra (Laliendotbyranopsis). 
245

Endolhyra (Laxoendothyra). 241 
Endolhym lMedioendoihyral.242. 

pi. 246
Endolhyra fRectoendolhyral.238 

donbassica, 238
Endolhyra (Spinoendothyral. 138 
Endolhyra (TUberendothyral. 242 
ENDOTHYRACEA, 232,247,726 
Endothynmella. 229.231.245 

powersi.pl. 248

ENDITTHYRANOPSIDAF-. 132 
ENDOTH YRANOPSINAE, 244.

pis. 248.249 
Endothyranopsix. 245 

crassa, pi. 248 
ENDOTHYR1DA. 188 
ENDOTHYRIDAE, 232,133.393, 

pis. 240-249
ENDOTH YR1DEA. 2.32 
ENDOTHYRINA, 188.2.32 
Endothyrina.720 

? gracilis. 244 
typica. 720

ENDOTHYRINAE. 132.239, pis. 
244-247

ENDOTHYRININAE, 716 
endothymidea. Ichinotunia, 190 

Insolentithcca. pi. 208 
ensis. Ammomaiginulina, 74, 

pi. 60
Saccularielta.410 

Enlolugenu. 700 
Entolingulina.435 

aselliformis. pi. 470 
ENTOLINGULLNINAE. 435, pis. 

469.470
Eniomorphinoides. 436 

carlae, 4.36, pi. 470 
Entopolymorphina, 436 

simulata, 436. pi. 470 
Entosigmomorphina. 432 

angelensis. 432. pi. 468 
Eniosolenia. 427, pi. 463 

lineara. 427
squammosa var. y hexagona.426 

emosolcniformis, Globulotuba, 
433. pi. 468 

Entrochus, 504 
septatus, 504 

Emzia. 125
tcirastomella, 125, pi. 133 

Eoalveolinella, 361 
Eoammosphaeroides. 189 

subrus, 189, pi. 836 
Eounnularia.645 

cocenica. 645. pi. 728 
Eoassilina. 685, pi. 810 

elliplica. 685
eobulloides. Englobigerina. pi. 513 

Globigcrina lEoglobigcrinal.
473

eocacna, Globigcrina, 718 
eocaenica, Cycloloculina, pi. 640 

Planorbulma, 586 
Eocaligella. 208,209, pi. 219 

isensis. 208
eocanica. Hastigerinella. 486,718. 

pi. 531
cocenica. Bronnimannina. 144 

Cuvillierina, 656 
Eoannularia. 645. pi. 728 
Gravellina. pi. 149 

Eoccratobulimina. 700 
iucunda. 700, pi. 840 

Eochemyshinella. 228. pi. 237

Eoclavatorella. 483 
benidormcnsis, 483, pi. 527 

Eoconuloides. 610 
parvulus.pl. 678 
wtfllsi.610, pi. 678 

Eocristellario, 392 
permica. 392, pi. 436 

EOCRISTELXARIIDAE. .392 
Eocyclumminu. 720 
Eodiciynconus, 592, pi. 651 
Eodiscus, 202, pi. 216 
Eocndolhyra.233 

communis, pi. 240 
Eoendothyranopsis, 240 

pressa, pi. 244 
redwallensis. pi. 244 
scilula. pi. 244 

Eoeponidella. 607,608 
linki. 607, pi. 675 
mcyerhoffi. pi. 675 
mullisecta.pl. 675 
pulchclla. pi. 675 

Eoeponidella (Altatferellal, 605 
riveroae. 605

Eoeponidella fUmbonsierclIal, 
607,608. pi. 675 

meyerhoffi, 607 
EOEPONJDELLLDAE, 605 
Eofabiania. 592 

grahami, 592. pi. 651 
Eoflabcllina. 700 
Eoforschia. 223 

moelleri.pl. 133 
Eofrondicularia. 720 
Eofusulina. 270 

trlangula, pi. 272 
Eofusulina iParaeofusulinal. 270 

suhtllissima, 270 
trlanguliformis, 270 

Eofusulinella, 724 
F.OFUSUL1NINAE, 270, pi. 272 
Eogeinitzina. 213, pi. 223 

devonica.213 
Eoglobigerina. 473 

edita subsp. praeedita.718 
eobulloides.pl. 513 
?(odina,717

Eoglobigerina ISubbollnal, 484 
Eoglobigerinella. 720 
EOGLOBIGERIN1DAE, 473, pis- 

512,513
Eoglohoendothyra, 235, pi. 242 
EogloboroiaJia, 720 
Eoguttulina.418 

anglica.4l8.pl. 456 
Eohasiigerinella, 460 

watersi.pl. 494
EOHASTIGERINELLINAE. 460, 

pL 494
Eohclerohelix, 700,713 

prima. 700, pi. 840 
Eolagena.211,212 

m inuta.2ll.pl. 222 
Eolasiodiscus, 206,207 

donbassicus. 206. pi. 217



Eolepidinu. 611. pi. 679 
Eolituonella. 720 
Eomarginulinellu, 392, pi. 436 
Eomarssonella. 130 

paraconica, 130, pi. 140 
eomesozoicus, Triadodiscus, pi.

309
Trocholina iParairochollna).

295
Eomillerella. 240, pi. 244 
eominima, Pseudotaxis, pi. 251 

Tetralajis. 247 
Eonodosaria, 212 

evlancnsis, 212, pi. 222 
Eoomphalotis, 725 
Eoophthalmidium. 325 

lricki.pl. 335 
Eopalorbitolina. 164 

charollaisi. 164. pi. 181 
Eoparafusulina. 275 

contracta, 276 
gracilis.pl. 278 
laudoni.pl. 278 
thompsoni. 275

Eoparalusulina (Mccloudial. 276 
Eoparastaffella. 256, pi. 256 
Eoparastaffella (Eoparastaffdlinal.

256. pi. 257 
subglobosa, 256 

Eoparastaffcllina, 256, pi. 257 
Eoplacopsillna. 80, pi. 66 

marici.8()
Eopotydiexodina. 272,273 

afghanenxis. pi. 274 
Eopotydiexodina (Bidiexodina).

724
primaris. 724 

Eoquasiendothyra. 233 
bclla. pi. 241 

Eorhilolina. 164, pi. 1H0 
Eorupertia, 595 

boninensis. pi. 657 
neocomiensis, 152 

EORUPERT11DAE. 593 
Eoscltubertella. 258,259.261 

laia. pi. 260 
fusiforma. pi. 260 

Eoseptatournayella. 223. pi. 231 
Eosigmoilina. 201,202 

explicata.20l.pl. 214 
pamirensis.pl. 214 
rugosa, 204
rugosa forma typica. 204 . 

EOSIGMOILININAE. 201 
Eosiaftella, 254,257 

advena.pl. 255 
ikensis. 723 
mcdiocris, 255 
mosquensis.719 
paras truvei. pi. 255 
protvae. 254. pi. 255 

Eosiaftella lEostaffelllna), 254, pi.
255

Eustaffella iMillcrella). 252 
Eosiaffella (Paramillercllul. 254

Eostaffella I Plectostaffella). 257. 
pi. 259

EostalTella < Seminovcllu). 251 
cleganiula, 251 

EOSTAFFELLIDAE. 251 
Eostaffellina, 254, pi. 255 
Eostaffelloides, 252 

orientalis, 252. pi. 253 
eostaffelloides. Endothyra, 246 

Timanella. pi. 248 
Eotextularia, 231 

diverse, pi. 239 
Eolikbinclla, 208,209. pi. 219 

orbiculata. 208 
Eotoumayella. 222 

jubra, pi. 231 
EotoumayelUna, 700 

primitiva. pi. 841 
Eotritidtes. 276,277 
Eoiuberitma, 196 

reitlingerae. 1%. pi. 211 
Eouvigerina. 510,710 

aculeata, pi. 562 
americana. 510 
gracilis. 710

EOUVIGERLNACEA. 509 
EOUVIGERINIDAE. 510, pi. 562 
EOUVIGERIN1DEA. 509 
EOUVIGER1N1NA.497 
EOUVIGERININAE. 509.510 
Eoverbeekina. 285 

intermedia, 285. pL 294 
Eovolutma, 196 

elementa, 1%, pi. 211 
scitula, pi. 211

EOVOLUT1NIDAE. 196, pi. 211 
Eowaeringclla, 271 

ultimata, pi. 272 
Eowedekindellina. 271 

fusiformts. 271, pi, 272 
Eozawatnella. 720 
Eozellia, 282 

primigena. pi. 288 
ephippioides. Eulepidina.pls. 685. 

686
Lepidocydina, 614 

Epiannularia, 645 
pollonaisae. 645. pi. 729 

Epifusulina, 269 
epigona. Rxchakina, pi. 41 

Silicina. 34 
Epistomaria, 600,601 

punctata. 604 
rimosa. pi. 667

Epistomaria lEpistomariellal. 602 
miurcnsis. 602 

Epistomanella, 602 
EPISTOM ARI1DAE. 600, pis. 

666-670
EPISTOM ARI1NAE. 600, pis. 

666-668
Epistomaroides. 604,605 

polystomelloides, pi. 671 
punctulatus. pi. 671 

Epistomella. 601

Epistomina, 445,446 
chapmani.445. pi. 478 
epistominoides. pi. 477 
mosquensis. pi. 477 
regularis, 445, pi. 477 
spinulifera.pl. 477 
tenuicostata, 445, pi. 477 

Epistomina (Brotzenia). 445 
Epistomina (Hoeglundinai. 446 
Epistominella. 574 

evax.574 
levicula. 548.574 
pulchella, 574. pi. 627 

EPISTOMINELUNAE. 573 
EP1STOM1NIDAE. 445,553.703.

pis. 477-479
EPISTOMININAE. 445, pis.

477-479
Epistorainita. 446 

sudaviensis. 446. pi. 478 
Epistominitella, 534 

elongate, 534, pi. 581 
Epistomlnites. 700 

formosulus, 700 
Epistominoides, 447,448 

wilcoxensis. pi. 479 
epistominoides. Epistomina. pi. 477 

Lamarckella. 446 
Quetaltina. 623, pi. 697 

EPISTOMINOID1NAE.447, pi.
479

Epithemella, 587 
martinae. pl. 641 

Eponidae. 548 
Eponidella. 602 

libertadensis. 602, pl. 669 
sinensis, pl. 669 
Venezuelans, pl. 699 

eponidelliformis. Aboudaragina.
693.pl. 837

EPONIDELL1NAE, 602, pis. 668.
669

Eponides. 549,550.552 
bradyi. 603
cribroiepandus, pl. 594 
dorsoplanus. 627 
hannai. 644 
lomensis. 549 
lunata.641 
probatus. 549, pl. 594 
tepandus, 549.552, pl. 594 
terebra, 551 
truempyi. 603 
weddcllensis. 548 

EPONIDIOAE, 548,574. pis.
593-599

EPON1DINAE. 548, pis. 593-595 
Eponidoides. 627 
EPONIDOPSIDAE. 548 
Eponidopsis. 549, pl. 594 
eptagona, Pyramidulina, 398 
Eratidus. 75 

foliaceus. pl. 59
erecla.Dendrophrya.24.pl. 15 

Heterocassidulina. 506. pl. 556



F.richscnclla. 351, pi. 358 
kegeli, 351

erigonn. Karrerulina. pi. 139 
crigonum.Gaudryinoides. 13(1 
erinucca. Echinoporina. 423.pl.

460
Lnmarckina. pi. 475 
Pulvinulinu.44t 
Rotalia. 568 

erki. Kalhina. pi. 760 
Drduinn. 661 

Erkina.283, pi. 290 
ankarcnsis. 283

crmaniana, Duucina. 536, pi. 582 
cnulica. Aromocycloloculina.pl.

88
Ruuscrella.lS8.pl. 258 
Spiroeyclinu. 'M

crvincnsis. Dunharindla. 274. pi.
278

escomehovemis. AIrnuena. pi. 697 
Planolindcrina. 588. pis. 643.

644
Planulinclla,622 

Escomcbovina. 633 
cuvillieri, pi. 712 
plana, pi. 7 12 

Esosvrinx, 432 
curta. pi. 468

esphirae. Guemhelilriellu. 453 
espiriluensis. Ncospiroloculina.

330. pi. 338 
Estorffina. 523, pi. 573 
etruscus. Melonis. 621 
Fudiscndina.688. pi. 820 
Euglandulinu. 432 

inusitata. 432, pi. 468 
cuguhina. Globigerina. 474 

Parvulanigoglohigcrina, pi. 513 
Eulepidina.614 

dllaiala, pi. 686 
ephippinides. pis. 685.686 

Eulinderina.611 
guayabolcnsis. pi. 679 
semiradiata. 611, pi. 679 

Eulinderina (Eolepidina). 611. pi.
679

Euloxostomum. 515 
bradyi, pi. 566 

Eupolvmorphina. 418 
Hancock i. 4 18. pi. 456 

Eupolyroorphinella. 421. pi. 444 
clegantuba,42l 

Eurycheilosloma. 541 
altispiru.pl. 587

eurvsroma. Gloiogullmiu. 12. pi.
' S

euthuscptu. Fusulinclla. 272 
Wedekindellina. 272. pi. 273 

Euuvigcrina, 523 
aculeata.pl. 572 
sp.. pi. 572 

Euxinella. 234 
Euxinita. 233,234 

efremovi.pl. 241

evax. Amhitmpus. pi. 626 
PpiMoroinella. 574 

Everticyclammina.99 
greigi. pi. 95 
hcnsoni.99. pi. 95 
virguliana. pi. 95

EVERTICYCLAMMINIDAE.98 
evlanensis. Eonoilosaria. 212. pi. 

222
Evlania.20N 

Iransversa. 208. pi. 219 
Evobaculites. 76, pi. 60 

loshkharvicus. 76 
evoluiu. Charentia. pi. 79 

Dhruroellu. I04.pt. 105
Olobigerinella.7|7
Neocassidulina. 530. pi. 578 
Novella. 251. pi. 253 
Tonasia. 89

Evolulinella, 66,67.70  
darwiri. pi. 48 
schleiferi, pi. 48 
suhevolutu, 66. pi. 48 

Evolutononion.616 
shanshiense. 616, pi. 691 
shanxiense.616 

Evolvocassidulina. 505 
orientalis. pi. 555 

ewaldi, Orthocerina. 518 
Orthokarstenia. pi. 569 

exugona. Soldanina. 713 
Exagonocydina. 689 
Exassulu.9
excavata. Lunucumroina. pi. 223 

Mandjina. 514, pi. 5(t6 
Spandelina.21.3 
Tricarinella. pi. 469 
Zelomarckina, 443, pi. 475 

excavaturo, Rhahdogonium.435 
cxcelsa. Alanwoodia. 299 

Cylindrotrocholina. pi. 313 
excentrica. AUiatina. pi. 481 

Cushroanella.449 
Excenlrogypsina. 598, pi. 662 
excessa, Pisolina, 286, pi. 296 
excolata. Guembelina. 457 

Pseudoguembelina. pi. 491 
exempla. Frutnentclla, 271, pi. 273 
exigua, Hauerina. 317 

Pilalla.9. pi. 2 
Planispirinella. pj. 329 

exiguuro, Loisthostomuta. 632. 
pi. 710

exilis. Dorothia. 131 
Monotaxis. 248 
Orientalia, 131. pi 140 
ProlixopIecla.pl. 139 
Vissarioiaxis; pi. 251 

eximia.Ceratocancris. pi. 474 
Exopatelllna. 543. pi. 589 
expansa. Galeanella. 367 

Kechenoliske, pi. 34 
Orthotrinacria. pi. 386 

expansus. Hyperamminoides, 45 
expetenda. Dublinia. 607. pi. 672

explanata. Dainitella. 404. pi. 447 
explanalus. Parapermodiscus 

lEodiscusl, 202 
Planourchaediscus. pi. 216 

explicata. Eosigmoilina. 201 
Nipponitella. 277. p|. 280 

cxponens. Nummularia, 685 
Numroulites. pi. 810 

exsculpta. Rotalia. 635 
Stensioclna. pi. 715 

Exsculptinu. 426 
sidebottomi. pi. 462 

Exseroaromodiscus. 720 
externa. Millerella (Plectomil- 

Icrcllai. 256
Pleclomillerella, pi. 256 

Fygalierina. 164 
turbinutu. I64.pl. 179 

(aba. Nautilus, 6 |7 ,721 
(ahcolalus. Canopus, 6% 
Fabiania.592 

cassis, pi. 651 
cubensis. pi. 651

FAB1ANIINAE. 592, pis. 650.65l 
Fabuluria. 356 

iliscolites. 356 
ovata.pl. 364 

FABULARIDEA. 356 
FABULA R UDAE. 356,38.3. pis. 

363.364
FABULARIIDEA. 355 
FABULARIINAE. 356 
FABULARIINEA.356 
FABIILARINA. .356 
fabum.Nonion.pl. 690 
Fairliella. 36, pi. 25 

dicanlha. 36
fallax, CLsalveolina. 363, pi. 376 

Discamminu. 68 
Karreria. 642. pi. 724 
Keramosphaera. pi. 427 
Orbutinaria. 384 

Fallotella. 155.159 
olavensis. 159, pi. 173 

Fallotella iDuviesiconus). 158 
Follotia. 373 

colomi, pi. 3% 
jacquoti, 373. pi. 396 

Falselln. 720 
spuritumida. 720 

Falsipatellina. 633, pi. 712 
lalsocalcaiata. Globotmncana. 

469
Kassabiana, pi. 507 

Falsocibicides. 582 
aquitanicus. 582. pi. 635 

FALSOC1BICIDLDAE, 581 
FALSOC1BICIDINAE. 581 
FALSOC1B1C1DINEA. 581 
Fulsogaudrylnella. 132 

tcalbycnsis.pl. 140 
Falsoguuulina, 417 

wolburgi. 417, pi. 456 
FALSOGUTTUL1NINAE. 416. pi. 

456



Falsopalmula, 392.700 
tcnuistriata. pi. 436 

Falsoplanulina. 583 
ammophila. pi. 635 

Falsotciraiaxis. 248 
Falsotruncana. 463 

maslakovac. 463, pi. 497 
Falsotubinella. 352, pi. 359 

funalis subsp. nitens, 352 
FALSOnJBINELUDAE. 332 
Falsurgunina. 159 

pileola, 159, pi. 174 
falx. Murginulina. 410 
farcta. Planarbulina, 693 
farctus. Nautilus, 709 
farewelli, Mulliscplida. pi. 226 
fariasi. G lobigerina. 718 
faringdoncnsis. Lapillincola. 724 
Fasciolites. 361 

elliplica.361 
Fasciolites i Borelia i. 362 
Fasciolites (Glomalveolina), 363 
Fasciolites (Microfasciolites). 361 
FASCIOUTIDAE, 360 
Fascispira. 373, pi. 3% 

colomi.373
(astidiosa. Buccella. pi. 726 

Mesorotalia. 644 
Fastigiella. 563
fastuosa. Praepseudofusulina. pi.

289
Pseudofusulina'.', 283 

faujusii. Lycophris. 646. pi. 731 
Orbitoides.pl. 731 

Faujasina. 678 
carinaia. 678. pi. 795 

Faujasinella. 674, pi. 788 
FAUJASINIDAE, 672 
FAUJAS1NINAE. 677. pis. 794.

795
faveolata. Chalilovella. 444. pi.

477
Favocassidulina, 505 

favus. pi. 556 
Favocibicides. 720 
Favulinu.426 

hexagona.pl. 463 
favus, Favocassidulina. pi. 556 

Kerionamininu.40.pl. 29 
Pulvinulinu. 505 

Favusella. 465 
washitensis. pi. 500 

FAVUSELLIDAE, 464.465, pi.
5(XI

FAVUSELLINAE. 465 
Fawcettia.449, pi. 481 

panayensis. 449 
Fclsinclla. 509 

diaphana.509.pl. 561 
feiayi, Neaguites. pi. 360 

Texina. 352.353 
Ferayina. 669 

coralliformis. 669. pi. 776 
ferganensis. Triticites. 279. pi. 284 
Ferganiles. 279, pi. 284

Feurtillia. 102 
frcquens. 102, pi. 100 

Fijiella. 527 
simplex.pl. 575 

FUIELUNAE. 526 
fijiense. Fijinonion. pi. 694 
fijiensis. Astrononion. 619 

Globorutaliamenardii var.,718 
Fijinonion, 619 

fijiense. pi. 694
filiformis. Bathysiphon, 22, pi. 13 
filipescui. Dervenlinu. 334, pi. 343 
filum. Ammonema. pi. 837 

Serpula. 69.694
fimbriala. Chllostomellina. 620. 

pi. 695
Hemilhurammina.pl. 212 
Siphonina. 571, pi. 624 
Siphouvigerina. pi. 574 
llvigerina porrecla var.. 525 
Webbina. 197 

flndens. Lituola.63 
Protoschista. pi. 47 

fmitima. Glomospimnella. 227 
Neobrunsiina, pi. 236 

Finlayina. 528 
homibrooki. 528. pi. 577 

firma. Bojarkaclla. 387, pi. 430 
fischeri. Lyrino, 704 
Fischerina, 317 

helix. 318
rhodiensis, 317. pi. 329 

Fischerinella. 318 
helix, pi. 329

FISCHERINELUDAE. 317 
FISCHERINELLINAE.318, pi.

329
FISCHERINIDAE. 3.298,317, 

pis. 328-330
FISCHERININAE.317, pis. 328.

329
Fissistomella. 440 
Fissoarchacoglobigerina, 471,472. 

pi. 510
aegyptica. 471 

Fissoclphidium. 657 
operculiferum. 657. pi. 753 

Fissotextularia. 113.pl. 121 
fissuraperta. Trochammina. 126 

l>ochamminula, I26. pl. 134 
Fissurata. Nephrosphaera. 39. pi.

28
Fissurina. 343.425,428 

laevigata. 428. pi. 465 
maryinata. pi. 465 
radiata.427

fissurinea, Pseudoolina. 429. pi. 
465

Fissuripolymorphina, 417 
aequicellaris. 4 17, pi. 456 

fistulcscens. Glomulina. 319, pi.
330

fistulosa. Globigerina. 490 
Globigerinoidesella. pi. 536 
Spirotcxtularia.pl. 121

Tcxtilina pscudorugosa subsp.
3.173, pi. 192

Textuluria sagittula var.. 113.
173. 174, pi. 192 

Flabcllammina, 77 
alexanderi. 77. pi. 62 

FLABELLAMM1NINAE. 76, pis.
61-63

Flabcllamminopsis. 77.101 
variabilis. 101, pi. 99 

flabelliformis. Pavonina. 529. pi.
577

Shuguria. 216. pi. 227 
Flabellina.409 

hen best i. 409 
karrcri, 412 
rugosa, 409 
tcnuistriata. .192 

Flabellinella, 412,413 
zittcliana, pi. 453 

Flabelliporus.679 
dilatatus. 679 

Flabcllocyclolina. 73 
laevigata. 73, pi. 57 

flabellum, Pavopsammia. 119.
pi. 127

Flagrinu. 22, pi. 14 
staminea. 22 

FLAGRIN1DAE.2I.727 
Flagrospira. 52 

vetsaria. 52. pi. 39 
Flectospira. 311 

prima.31l.pl. 323 
flcxitis. Bathysiphon. 16 

Micatuba. pi. 9 
flexuusa. Glomospira. 200 

Wamantella, pi. 214 
flintensis. Onhophtagmina. 690 

Pseudophragmina. pi. 827 
Flintia. 329 

robusra. pi. 338
flintii, Sponidogenerina.425. pi.

461
Tcxtularia. 175

flintii var. pacifica. Siphotextulana.
175

Flintina. 338 
bradvana. 338, pi. 347 

Flintlnella. 334 
volhynicu.334. pi. 343 

FLINTIN1NAE. 337 
FUNT1NINEA.337 
Flintinoidcs.338 

labiosa. pi. 348
florae. Donsissonia. 549. pi. 595 
Florenella. 720 

stricta.720
florcsiana. Baculogypsina. 671 

Schlumbergerellu. pi. 782 
floridana. Cribrobulimina. 181 

Gumeria. 592. pi. 650 
Orl hoph ragm i na. 690 
Plectofrondicularia. pi. 443 
Pseudochrysalidina. 187. p|. 205 
Pseudophragmina. pis. 826.827



Spinxcxlularia.pl. 121 
Textularia. 11.1

floridanus. Nummulltes i Assilinai, 
378

Florilus. 6 P .6 4 0 .720,721 
stellatus. 640.720 

floscula. Lagenula, 70.7 
Rosculina. 361. pi. 372 

bomangcnsis. 363 
daunica. 361 
loliucca. 361

Rosculina (Checchiaitesi. 361 
Rosculina iSeraiflosculinai. 361 
Flosculinella. 363 

bontaneensis. pi. 377 
Flourensina. 132 

douvillei. 132. pi. 141 
mariae, 141 
mariei. 141

fluegeli. Kaeveria. pi. 828 
Palaeoliruonclla. 142 

fluxa, Palaeonuhecularia, 726 
fodina, Eoglobigerina?. 7 |7  
foedissima. Dentalina. 702 

Haplosliche. pi. H38 
foctida.Jullienclla.27.pl. 17 
Fohsella. 475, pi. 316 
foissacensis, Sornavina. 107. p|.

113
folia, Bolivinella. pi. 553 
foliacea. Rosculina, 361 
foliacea var. occidentalis. Tex- 

tuluria, 173
foliaceum. Haplophragmium. 75 
foliaceus. Eratidus. pi. 50 

Orbis.3IO
foliorum. Cibicidinella. 562, pi.

634
Foliolortus. 700 

spinosus. 700. pi. 841 
folium, Texlularia agglulinans var.. 

501
fomichacnsis. EndolhvraV. 230. pi. 

244
Font hot ia, 583 

wuellerstorfi, pis. 634.635 
foolcaudcnsis. Tax vcIla. 601. pi. 

668
Foraminella. 320, pi. 331 

obscura.320 
FORAMINIFERA. 7 
FORAM1N1FERAE.7 
FORAMINIFEREDA.7 
FORAMINTFERIAE. 7 
FORAMlNIFERfDA. 7 
fomiosulus, Epistominiics. 700 
fomasinii, Ellipsopolymorphina, 

537, pi. 583
fomicatn. Contusotruncana. pi. 

503
Globotruncana, 468 

Forschia. 224 
subongulata. pi. 233 

Foischiclla. 224 
prisca. 224. pi. 233

FORSCH11DAE.222 
FORSCHIINAE. 223. pis. 232.233 
forskali. Astcrodiscus. 588 
fossa. Cribranopsis. 244, pi. 248 

Endothyra menneri subsp. 
solida forma. 244 

fossilis. Phacites. 685 
fourcadei. Audienusina. 97. pi. 93 
Fourstonella. 727 
fovigera. Lagena. 430 
fovigerum. Ventrostoma. pi. 466 
fragila. lpoa, 40, pi. 30 
fragilis. Bilocullna. 341 

Cryptoseptida. pi. 431 
Gord inspire. 314. pi. 327 
Prelacazina. pi. 346 
Pseudolangella. 388 
Tclammina. 56. pi. 43 
Vitgulmella. pi. 579 

fragiljssima. Syringammina, 729 
frailensis. Behillia, pi. 443 

Paralingulina.402 
fruncesae. Crosbyia. 566. pi. 617 
Francesita. 534 

advcna, pi. 581 
Francuscia. 419 

cemuata.419. pi. 458 
franfcei.Ataxophiagmium.pl. 147 

Ataxophragmoides. 1.39 
Psammella. 28 
Psammosphaera.pl. 18 

frunkel forma ellipsoides.
Psammosphaera.pl. 18 

frankei forma sphaeroidcs.
Psammosphacra. pi. 18 

Frankeina. 77, pi. 62 
goodlandensis, 77 

Frankia. 419 
cemuata.419 

Frankinella,419
franklinensis. Plectofusulina. 264. 

pi. 267
Fredsmithia. 570 

catalinaensis. pi. 622 
sanclementcnsis, 570, pi. 622 

Fredsmithoides. 570, pi. 622 
catalinaensis. 570 

Fneixialina, 73 
planispiralis. 73.pi. 54 

frequcns. Feurtillia. I02.pl. 100 
Globuligerina. 464.465 

friabilis, Hyperammtna. 42 
Frilla. 682, pi. 804 
fringa. Globigerina. 717 
frondea. Bolivina. 402 

Lankesterina. pi. 443 
frondescens. Sagenella, 26 

Sagenina. pi. 16 
Frondicularia. 400,40! 

advena.403 
annularis. 400 
bicostata. 389 
bikiniensis,400 
carinata. .391 
chrism eri, 408

complanata. pi. 440 
inversa.408 
paradoxa.402 
letschensis.412 
woodwardi. 212 

Frondicularia (Annulofron- 
diculuriai. 4tX)

Frondicularia iFmndiculinal. .389 
dubiella. 389

Fnxidicularia (Spinifrondiculuriai. 
422

FROND1CLILARIDAE. 394.400 
FRONDICULAR1DEA.400 
FRONDICULARIDEAE, 394 
FRONDICULARIINAE. 400, pi. 

437.438,440
fitindicularioides. Polymorphina.422 

Spirofrondicularia. pi. 459 
Frondiculina, 389,409 

obliqua. 409 
Frondlculini'ta, 389 

dubiella. pi. 435 
Frondilina, 212 

dcvexis, 212, pL 222 
sororis.2l2.pl. 222 

Frondina.389 
pamphyliensis. pi. 432 
permica, 389, pi. 432 

Frondinodosaria. 390, pi. 434 
pyrula.390

Frondovaginulina, 408 
inversa.pl. 441 

fructicosa. Guembelina.455 
Raccraiguembelina, pi. 489 

Frumemarium, 336 
Frumentella, 271 

exempla. 271, pi. 273 
frustratiformis. Heteropatellina, 

305. pi. 319
fryel. Oketaella. 277, p|. 280 
fuchsi. Lamarck ina, pi. 475 

Megalostomina. 442 
Sphaerogypsina, pi. 662 
Tinoporus. 598 

fuchsii. Discorbina, 442 
fuegiae. Aucrinella. 726 
Fujimotoella, 700 

umplicata, 700
fujimoloi. Kwantoella. 259. pi.

260
Fukujia. 190, pi. 2f>8 

typica. 190
fulva. Hospilella, 17, pi. 10 
funalis. Aniculina. 352 

Tubinella.352.pl. 359 
funalis var. inomata, Arricullna.

352
funalis subsp. nitens.

Falsolubinella. .352 
furongshanensis. Shuuguania.

258. pi. 258
fursenki. Glomospiroides, 225 
fursenkni. Glomospiroides. pi. 234 

Mstinia. 227 
MstmieHa.pl. 235



Furscnkoina. S30 
cedrosensis. pi. 578 
squammoxu. pi. 578 

FGRSENKOINACEA. 519 
FlIRSENKOINIDAE. 529.532. 

pis. 578.579
FL'RSENKOIN IDEA. 529 
FGRSENKOININAE. 529 
furssenkoi. Paulina. 442. pi. 474 
Fusarchaias. 3M 

bermudezi,384. pi. 426 
FIISARCH AIASINAE, 384, pi. 

426
fusca. Cadosina. 726

Psammosphaera.2N.pl. 19 
Roialina. 122
Tritaxis. 122.125. pis. 128.131 

Fusiella. 259 
lypica. 259, pi. 261 

rusiforma, Eoschubenella. pi. 26(1 
Pseudoschubertellu. 259 

fusifonuis. Eowedekindellma. 271 
pi. 272

Fusulina vulgaris var.. 278 
Oollna.708
Pleurostomellu. 538. pi. 584 
Proteonina. 58 
Pseudofu&ulina. pi. 282 
Pseudotriticitcs. 269 
Quasifusulinoides. pi. 27] 
Slacbeia. 727

fuslisaeformis. Parastegnammina. 
189, pi. 207

Fusulina. 266,267,268.269 
bocki. 268
cyllndrica.267. pi. 270 
cylindrica var. ventricosa, 279 
? donbassica. 269 
dutkevitchi. 267 
gracilis. 275 
japonica. 266.267 
krotowi. 279. pi. 284 
longissima, 269 
minima, 268
montipata. 276.277. pi. 279 
muongthensis. 283 
obsoleta, 264 
ozawai. 266.267 
prisca. 262 
pseuduprisca. 262 
pseudo-prisca var. delicuia. 261 
sphaerica. 287 
triangula. 270 
verbceki, 288
vulgaris var. fusiformis. 278 

Fusulina lAkiyoshietlai. 266 
Fusulina (Canccllina). 291 
Fusulina (Fusulina). 268 
Fusulina lOirtyina), 279 

ventricosa. 279 
Fusulina (Moellerina). 289 
Fusulina (Neoschwagerina). 292 

primigena.291
Fusulina (Palacofusulinal. 265 
Fusulina (Quasifusulinoides). 269

Fusulina (Schellwienial. 268 
cllipsoidalis var. orientis. 277 

FUSULINACEA. 187.188.250 
FUSUL1NACEAE. 250 
fusulinaformis. Nodosaria. 210 

Saccamminopsis. pi. 221 
Fusulinella. 264 

angulala. 252 
bocki. 264. pi. 266 
bradyi.287 
eothusepta. 272 
girtyi. 267
nlpperensis. 264. pi. 266 
pulchra. 265 
sphaerica. 287 
struvii.256.257 

Fusulinella (Protriticites). 265 
Fusulinella iPseudofusulinella), 

265
Fusulinella (Uralofusulinellal. 265 

ajensis. 265
Fusulinella (Wedekindiellal. 272 
FUSULINF.LLIDAE. 263,724 
FUSULINELLINAE. 263, pLs. 

266-269
FUSULINIDA. 188.263,724 
FUSULIN1DAE. 250.263,266.

pis. 266-273 
FUSULINIDEA. 250 
FUSUL1N1NA. 187.263 
FUSUUN1NAE. 263.266, pis. 

269-271
FUSUUNOIDA. 188 
FUSULINOIDEA. 250 
fusulinoides, Occidcnto- 

schwagerina.pl. 289 
Schwagerina. 282 

(jabonclla.498 
elongate. 498

gabonica, Karrerotextularia. 174. 
pi. 193

Gabonita. 498 
elongata. pi. 548 

GABON1TLDAE. 497 
gadukensis. Lysella. 235. pi. 242 
gaimardi. Rotalla (Turbmulinai. 

667
Turbinulina. 667 

gaimardii. Rotalinoides. pi. 773 
galapagosensis. Discorbinella. pi. 

630
Hemimbulina. pi. 451 
Neoptanodiscorbis. 577 
Pippinia. 331. pi. 338 
Pseudodimorphina. 410 
Suhfischerina. 318. pi. 329 

galuvisl. Dentoglobigerina. pi.
527

Globigerina.483 
Galea. 366 

tollmanni. 366 
galea. Chapmania. 668 

Chapmanina. pi. 775 
Galeanella. 366 

expansa. .367

panticae. pi. 385 
tollmanni. pi. 385 

GALEANELUNAE. 366, pi. 385 
galeata. Buzasina.pl. 48 

Trochammina. 65 
galet. Canthmpe. 696 
Gallerius. 720 
Galliherina. 513 

uvigerinaformis. pi. 565 
Gallitellia. 453 

vtvans. pi. 485 
Gallowaiina. 261 

meitiensis. 261. pi. 263 
Gatlowaiinella. 261 

quasicylindrica. 263 
wutuensis, 263

gallowavi. Asterigerinella. 606. pi. 
673'

Astmnonion. pi. 694 
Endothyra. 250 
Nanicella. pi. 253 

galloway! subsp. bosbytauensis.
Daixina.281 

Gallowayina. 261.646 
browni. 646 

Gallowayinella. 261 
ealoa. Pseudocassidulinoidcs. 507. 

pi. 559
Galwayella,426 

trigonoelliptica. pi. 463 
Gandinclla. 50 

apenninica. 50. pi. 61 
GanellB. 622 

neumannae. 622. pi. 698 
gansseri.Gansserina.pl. 506 

Globotruncana. 468 
Gansserina. 468 

ganaseri.pl. 506 
Gansudiscus. 314, pi. 326 

luquensis.314 
Ganxntella.447 

omata. pi. 479 
rudia.447.p|. 479 

GARANTELUNAE. 447, pi. 479 
gassinensis. Chapmania. 668 

Chapmanma. pi. 775 
Gastroammina. 33,34 

williamsac. 33. pi. 21 
Gastrophysema. 25 
Gaudriyadhella. 700 

ouachensis. pi. 841 
Gaudryina. 133.136.137,138. 179 

apicularis. 130 
haccata var. novangliae. |7 | 
bronni. 179 
bullet ta. 169 
’ gorbachikae. 138 
gradatu. 133 
medwayensis. 179 
neocomica var. robusta. 3.133 
oxycona.169 
robusta. 133 
rugosa. 136, 179, pi. 144 
rugulosa. 177 
ruthenica. 131



siphonella. 171 
stephensoni. 137 
vulgaris. 133

Gaudrytna (Pseudogaudryinal. 179 
Gaudrvina iSiphogaudryinal. 137 

compressa. 180 
Gaudryinclla, 134,136 

delrioensis, 136. pi. 144 
capitosa. 137 
lealbyensis. 132 

GAUDRY1NIDAE. 180 
GAUDRY1NINAE. 136.1»0 
Gaudryinoides. 130,135, pi. 139 

erignnum. 130 
pressa. 135, pi. 143 

Gaudryinopsis. 133 
gradala. pi. 140 
plotnikovac, 3.133, pi. 140 
vulgaris.pl. 140 

gaultinu. Globigerina,462 
Glomospirella. pi. 38 

guultinus. Aramodiscus. 51 
gaussi. Vanhoeffcnella. 21. pi. 12 
gaussica. Nodosinclla. 62 
gaussicum, Nodosinum. h i, 62. pi.

46
Gavelinella. 638 

lomeiana. pi. 718 
monterelcnsis.pl. 7IH 
pertusa.pl. 718 

Gavelinella iBerthelina). 636 
Gavelinella (Berthelinella), 636 
GAVEL1NELLIDAE. 633, pi.

712-723
GAVEUNELLINAE. 635, pis.

715-723
Gavelinonion, 701 
Gavelmopsis. 560 

praegeri.pl. 608
gedgravensis. Alliaiinella, 449, pi.

481
geei. Omutanomalina. 657. pi. 753 
gefoensis. Pachyphloia. pi. 224 

Parapermodiscus. 214 
Geinitzella. 213, pi. 223 
Geinitzella iLunucammina). 213 

perm iana, 213 
Geinitzina. 213 

casevi.212 
joncsi. pi. 223 

GEINITZ1NACEA. 212 
GEINITZIN1DAE. 2IZ 213. pis.

222.223
Geinitzlniia. 389. pi. 433 

oherhauseri. 389 
gelalinosa, Ophiotuba.9. pi. 3 
Gemellides. 631.632 

orcinus. pi. 708 
gemina. Baculclla. 210 

Saccamminopsis. pi. 221 
Geminuricta. 501.502. pi. 553 
Gcminospira. 450 

hubnanensis, pi. 482 
simaensis. 450, pi. 482

Geminospiroides. 450, pi. 482 
hubnanensis. 450 

gemma. Globomtulia. 480 
Gromia, 14 
Saedelceria. pi. 7 
Tenuitella. pi. 524 

Gcmmulina.701 
Gemmulines, 701 
Gendrotella. 73 

rugnretis.pl. 58
Genera of uncertain status. 693. 

pis. 836-847
gensacicus. Orhitolites. 646,647 
gcometrica. Ladinosphaera. 727 
Geophonus. 674 
Georgella. 229 

dyiica,229
georgii. Praemisellina. 256 

PscudnenduthyTa. pi. 257 
georgsdorfensis. Tetraplasia. 77 

Triplasia. pi. 62 
Geriteina. 389 

komiensis, 389. pi. 433 
germanica. Haynesina. pi. 689 

Nonioninn.616 
gerochi.Bathysiphon.pl. 13 

Bathysiphon (Sllicobathy- 
siphonl.22

geyeri, Bigenerina, 219 
Pulaeobigenerina. pi. 229 

Gheotghianina. 320 
anae. pi. 330 

gihba. Globulina. pi. 457 
Howchinia.pl. 218 
Polyraorphina llesGlohulinesi, 

419
Tetrataxis conica var.. 207 

gibbosa, Bannerella. pi. 187 
Hagenowella.pl. 145 
Tetnunmouxia. 170.pl. 188 
Textularia. 168 
Valvulina. 139.140 

Glfuella. 291, pi. 302 
giftiensis. 291 

gifuensis, Colania. pi. 302 
Gifuella.291 

giganlea. Haeekelina. 20 
Paraschwagerina. pi. 289 
Schwagerina, 282 

giganteus. Arenosiphon, 43. pi.
33

Rectodiciyoconus. 167.pl. 186 
Spiraloconulus. 108.pl. 114 

gigantica. Pseudochoffatella. 103. 
pi. 104

gigos. Gigashia. 199. pi. 213 
Gigasbia. 199 

gigas. 199. pi. 213 
Oinesina.60,61 

dclicatula.60.pl. 45 
Giniliarella. 44 

angulata, 44. pi. 34 
giraudi. Neofusulinella. 259. pi. 

261

girtyi, Beedeina. pi. 270 
Fusullnella. 267 
Minammodylcs. 49, pi. 37 

Girtyina. 267.279, pi. 285 
ventricosa. 279 

Girvanella. 727 
pmblemntica. 727 

gissarensis, Spironatus. pi. 845 
SpiToplectammina. 713 

givetiana, Kcttnenunmina. 209. pt.
220

glabra. Deutcrammina, pi. 136 
Hopkinsinella. pi. 567 
Poroarticulina. 351, pi. 359 
Renoidea. 340 
Rimulina. 399. pi. 442 
Trocbammina. 127 
Uvigerina uuberiana var.. 516 

'Glabratella. 567 
crassa. 567. pi. 619 
distincta.pl. 619 

GLABRATELLACEA. 565 
GLABRATELLIDAE. 565.566.

709. pis. 617-622 
Glahralellina. 567 

albida.pl. 619 
arcuala. 567. pi. 619 
turriformis. pi. 619 

GLABR ATELLINAE. 565 
Glabrorosalina. 567, pi. 619 

distincta. 567 
Gladiaria. 407,410 
Gtaesneria.720 
Glandiolus. 701 

gradatus.701
Glandulina. 398,432,433,434.

435.699
annulata.396.397 
deform is. 537 
discrcta. 398 
elliptica, pi. 468 
glans. 398
laevigata. 432.434. pi. 468 
spinata, 435 
subovota. 3%. 397 

Glandulinaria. 720 
GLANDUUNEA.431 
GLANDUL1NIDAE.427.431,

706. pis. 468-470 
GLANDUUNIDEA.43I 
GLANDULJNINAE. 401.431. pis.

468,469
Giandulinoides, 433 

yunnanensis. 433. pi. 468 
Gland ulodimorphina. 404 
Glandulonodosaria, 397, pi. 438 
GLANDULONODOSARIFNAE.

394
Glandulopleurostomella. 419 

subevlindrlca, pi. 456 
Glandulopolymorphina. 420 
glans. Glandulina. 398 
Glaphyrammina. 68 

americana. pi. 51



Glaucoaimnina. 185 
trilateral is. pi. 203 

GLAUCOAMMINIDAE. 184, pi.
203

GLAUCOMM1NINAE, 184 
Glcnnbrownia, 567 

cuylerensis. 567. pi. 619 
glenni. Delosinoides, 535 

Neodelosina. pi. 582 
Glohallemina.720 
Globamimalina. 485 

micra. pi. 531 
ovalri.485.486.pl. 531 
pracpuinilio. 475

GLOBANOMAL1NIDAE. 485, pi.
531

Globa.stica.474 
Globicuniculus, 483 

milra. pi. 528 
Gtobifusulina, 279 
GLOBIGERAPSIDAE. 478 
Globigerupsis, 478,492,493 

kugleri.478. pi. 521 
Globigerina, 489,491.493. pi. 540 

acquilateralri, 489 
antarclica.716 
ayalai.718 
bakeri.718 
bllobata.494 
bulloides, 489, pi. 535 
cambrics. 727 
eerroazulensts. 477.478 
compressa. 718 
concinna, 717 
conglobata. 724 
crassaformis, 720 
daubjergensis, 474 
digitata.486.488 
dissimilis, 482 
dutcnrei. 476 
elevata, 139 
eocacna,718 
cuguhina.474 
fariasi.718 
fistulosa, 490 
fringa. 717 
galavrii.483 
gait! lina. 462 
glutinata. 481.482 
'! grata, 723 
baitiensis, 717 
hoterivica. 464 
inconstans.717 
inert tacca. 718 
jurassica. 464 
ladinica, 439 
linaperta.717 
mckannai, 717 
mesotriassica. 439 
mexicana.493 
microstoma. 717 
nitida.478 
ouachitaensis.717 
oxfordiana. 464,465

parva, 717 
planispira.462
praeglobolruncanaeformis. 7|7
pscudoeocaena. 7 |7
puncticulata. 720
rubescens. 490
rubra. 490
rugosa.473
seminolensis.702
semrnulina,49|
siakensis. 477
siphonifera. 489
soldadoensri. 479
subsphaerica. 717
triloculinoides. 484
trochoides, 626
tuschepsensis, 462
variants. 718
vclascocnsis.717
washitensri. 465
woodi.491
yeguacnsri.716
sp. a ,717
sp. b. 717
sp. c.717
sp. d .717
sp. e.717

Globigerina (Bcellal. 488 
Globigerina (Cunoglobigcrina). 

464
dagestanica. 464

Globigerina (Eoglobigerina), 473 
eobulloides. 473 
taurica.717 
tetragons. 717 
theodosica, 717

Olobigerina IGlobigerinoidesi.
490

Globigerina t Globuligerina 1. 464 
oxfordiana. 465 

Globigerina (Hastigerina), 495 
Globigerina (Spongina). 729 

permica. 729
Globigerina (Zeaglobigcrinnl. 491. 

pi. 537
GLOBIGERINACEA. 488,724 
GU3BIGEKINACEAE. 488 
GLOBIGERINAE. 488 
globigerinaeformis. Praecystam- 

mina,82. pi. 67 
Globigerinanus. 490, pi. 537 

sudri.490
Globigerinatella, 494 

insueta.494.717.pl. 543 
Globigerinatheka, 492 

barri.492.pl. 539 
Globigerinathekiquaitae. 717 
Globigerinathckiquintae, 717 
Globigerinathekisecundae, 717 
G lobigerinaihekitertiae ,717 
GLOBIGERINEA. 452 
Globigerinella. 489 

aequilateralri. pi. 535 
evoluui,7I7

Globigerinella (Bolliella), 489 
Globigerinclliprimae, 7 |7  
Globigerinellita. 720 
Glohigerinelloidcs. 459 

algeriana. 459, pi. 494 
Glohigerinelloidcs lllastigcr- 

inoidesi.460
Globigerinelloides I Planomalina), 

460
GLOB1GF.RINELLOIDIDAE.

459, pis. 493.494 
GLOBIGERINELLOIDINAE.

459, pis. 493,494 
GL0B1G ERIN IDA. 452.488 
GUOBIGERINIDAE. 452.464.

465.485,488. pis. 534-543 
GLOBIGERINIDEA. 452.488 
Globigerinidecimae. 717 
GLOBIGERIN1DEE. 488 
Globigeriniduodecimae. 7 17 
Olobigeriniduodevicesimae, 717 
globigerlnifcra. Rhizammina. 24 

Testulorhiza, pi. 16 
globigcriniformis. Ammoglo- 

bigerina. 120, pi. 128 
Lituola nautiloidea var. 120 

GL0BIGERIN1NA. 452,488 
GLOBIGERININAE. 488,492.

pis. 534-539 
GLOBIGERININ1.488 
G lobigeriniprimae .717 
Globigeriniquartae. 717 
Globigeriniquartaedecimae. 7)7 
Globigeriniquintae. 7 17 
Globigeriniquintaedecimac. 717 
Globigerinisecundae .717 
Globigerinriepltmac, 717 
Globigeriniseptlmaedecimae.

717
Glohigcrinisexlae. 717 
Globigerinisextaedecimae.717 
Globigerinita. 480.481,482.492 

iota. 722
naparimoensri. 481. pi. 515 
parkerae. pi. 525 

Globigeriniiertiaedecimae, 717 
GLOBIGERIN1TIDAE, 480 
GLOB1GERINITINAE. 480.492. 

pi. 525
Globigcrinivicesimae. 717 
Globigerinivicesimueseptimae. 

717
G lobigerinivicesimaesextac. 717 
G LOBIGERINOIDEA. 488 
Globigerinoides. 490,491,494 

glomerosa subsp. glomerosa. 
495

bigginsi. 484 
mitra. 483 
ruber, pi. 536
rriloba subsp. altiapcrtura, 718 

globigerinoides, Dricorbina. 551 
Lituola. 701 
Neocribrella. pi. 596



Globigerinoidesella. 490 
fi.ilulosa. pi. 5.16 

Glnbigerinoidiprimae. 717 
Globigerinoita. 485.490 

morugaensls, 490, pi. 5.17 
sudri. pi. 5.17 

Glohigerinopsis, 479 
aguasayensis. 479. pi. 524 

Globigerinopsoidcs, 483 
algeriaoa, 40.1, pi. 528 

Globigerinundecimae. 718 
Globigcrinundcviccsimae, 718 
Globiglobotruncana, 720 
Globimorphina. 626 

trochoides. pi. 70.1 
Globispiroplectammioa. 220 

mameti. 220. pi. 229 
Glohivalvulina. 220,221 

bulloides, pi. 230 
parva. 219

Globivalvulinella. 116, pi. 121 
grossheimi. 116 

GLOBIVALVUUN1NAE. 219 
Globohulimina. 521,522 

auriculata. pi. 571 
auriculate subsp. gullmarensis. 

pi. 571
pacifica. 521. pi. 571 
sauhriguensis. pi. 571 

GLOBOBULIMINIDAE. 521 
GLOBOBULIM1NINAE, 521 
G lobocassidulina, 505,713 

ermidata. 71.1 
globosa.pl. 557 
nipponensis, 506 
noialnella. pi. 557 
oblonga, pi. 557 
salebrosa. pi. 557 
subcalifomica. pi. 557 
subcalifomica subsp. nordica, 

pi. 557
subglobosa. pi. 557 

Globochemella, 234 
braibanti. 234. pi. 241 

Globoconellu. 477, pi. 520 
Globoconusa. 474 

conusa. 474 
daubjergensis. pi. 512 

Globoendolhyra, 235,240 
pseudoglobulus, 240, pi. 245 

Globoendothyra (Eogioboen- 
dothyral, 235, pi. 242 

globoferu. Baculella.41. pi. 31 
Globofissurclla. 724 

scot li. 724 
Globoquadrina. 483 

dehiscens, pi. 527 
primitiva, 478

GLOBO0UADR1NIDAE, 482 
GLOBOQUADR1NINI. 482 
Globoquadrinisecundae. 718 
Globorcticuluia. 376 

iranica. 376. pi. 407 
Globorosalina. 659 

westraliensis, 659. pi. 755

Globorotalia, 475,47b. pi. 10 
augulata var. praepenta- 

camerata.717 
bimageae.719 
centralis. 477.478, pi. 519 
cibaoensis.718 
conomiozea. 477 
conomio/.ea subsp.

sphericomiozea. 718 
craasula. 718 
cushmani.467 
dehiscons. 48.1 
delrioensis.463 
gemma. 480 
greenhomensis. 467 
hirsutn, pi. 515 
inconspicua. 479 
lnsolita.717 
kochi.605 
kugleri.718 
mayeri.718 
membnuiacea. pi. 515 
menardii.476, pis. 516,529 
menardii var. fijiensis.718 
miozea. 718 
monmoutbensis. 717 
? mulliloculata. 467 
multisepta. 629 
opima. 718
opima subsp. opima, 476 
palmerae. 475 
pracfohsi.475. pi. 516 
praemenardii. 476.718 
pschadac.47| 
pseudomenardii. 476 
pseudoscitula. 477 
scitula subsp. ventriosa. 718 
tadjikistanen&is, 47h 
tosaensis, 718 
tumida.pl. 515

Globorotalia (Acarininat, 478 
G loborotalla I Astrorotalia 1.475 

stellaria.475.pl. 514 
Globorotalia (Beella). 488 
Globorotalia (Clavatorella), 475 
Globorotalia I Fohsclla). 475, pi. 

516
Globorotalia (Globoconella), 477, 

pi. 520
Globorotalia (Hirsutellai. 475. pi. 

515
Globorotalia iJenkinsellal. 477, 

pi. 519
Globorotalia iMenardella). 475. 

476.pl. 516
Globorotalia (Morozovella),478 
Globorotalia (Tenuitella), 480 
Globorotalia (Testacarinatal.479 
Globorotalia (Tnincoiutalia). 477 
Globorotalia (Turborotalial. 477 

longiapert ura. 474 
GLOBOROTAUACEA. 473 
GLOBOROTALI1DA, 452 
GLOBOROTALUDAE. 473.474. 

pk. 514-520

GLOBOROTALIINAE. 474.492 
GLOBOROTALJINI. 474 
Globorotalinonae. 7 18 
Globorotalioctavae, 718 
Globarotaliprimae. 718 
Globorotaliquartae. 718 
Globorotaliquintac. 718 
Globorotaliseptimae. 718 
Globorolalisextae. 718 
Globoroialites. 629 

bartensteini subsp. aptiensis. 
629

michelinianu, pi. 706 
multisepla, pi. 706 

GIOBOROTALIT1DAE. 628, pis. 
706,707

Globorotaloides. 484 
suteri subsp. relizensis. 719 
variabilis, 484. pi. 529 

GLOBOROTALOID1NAE. 482 
G LDBOROTALO ID! N 1,482 
Globorotaloidiprimac. 718 
Globorotaloidisecundae, 718 
globosa. Alveolina subpyrenaica 

var.. 361
Asanoina, pi. 768 
Cassidulina. 505 
Discorbina imperatoria var.. 568 
Globocassidulina, pi. 557 
Pseudocucurbita. 367, p|. 388 
Rotalia.568 
Rotaliatina, 665 
Yubema. pi. 305

globosa var. orbicella. Gyroidina.
543

Globosiphon, 20, pi. 11 
Globospirillina, 299 

condensa. 299, p|. 313 
neocomiana. pi. 313 

globosum. Vermiculum. 700 
Globotenataxis. 248 

elegantula. pi. 251 
Globolexiularia. 143,144 

anceps.pl. 150
GLOBOTEXTULARIIDAE. 138. 

143, pis. 149-153
GLOBOTEXTULARIINAE. 143, 

145. pis. 149-151
GLOBOTEXTULARIINEA. 143 
Globotrochamminopsis. 120, pi. 

129
Globotruncana, 468 

appenninica. 698 
area. pi. 504 
bulloides. pi. 504 
calcaiata. 469 
circumnodiler subsp.

subcircumnodifer. 470 
citae.470,471 
falsocalcarata, 469 
fomicata. 468 
gansseri.468 
havanensis, 470.471 
helvetica. 463 
indica, 698



lupparenli.468. pi. 505 
llnnei subsp. bullnides, 468 
linneiana.pl. 505
mayaroonsis,47] 
sigali.470 
stephuni. 464 
ricinensis.467 
licincasis forma lipica. 467 

Globoiruncana iPraegloho- 
iruncana). 463

Globoiruncana I Rotalipora). 467 
Globoiruncana (Rntumlina). 46.4 
Globoiruncana (Rupo trun canal,

470
Globoiruncana (Ticinellat, 466 
GLOBGfTRtJNCANACEA.467 
G Kibotruncandla. 470.471 

huvancnsb. 471. pi. 50b 
pschadae.471

GLOBOTRUNCANELL1NAF-.
470, pi. 508

GLOBOTRUNCANIDAE. 467,
604. pis. 503-509,833 

GLOBOTRUNCANINAE. 467.
468, pis. 503*508,844 

Globotruncanita. 469 
siuani.pl. 505 

G loboturbototal ia. 490 
O loboturboroialita. 490 

rubescens. pi. 5.47 
woodi, pi. 547

globula. Arenagula. I8t.pl. 199 
Bursenlina, pi. 560 
Cassisphaerina. 508 
Sphaerugypsina. pi. 662 

globuluris. Ceratestina. 697 
Involvohauerinu. 449. pi. 449 
Rosalina. 561. pis. blO. 611 
Valvulammina.pl. 199 
Valvulina. I HI

gtobulifera. Hormosina. 6 1, pi. 45 
Spidestomella. 444 

Globuligerinu, 464,465 
conflicia. 464.465 
(requens. 464.465 
holerivico. pi. 499 
oxfordiana, 464,465, pi. 499 

GLOBUUGERINIDAE. 464, pi.
499

Globulins. 419 
alabamensis. 424 
gihba, pi. 457 
redriverensis. 424 

gtobulina, Miogypsina. pi. 797 
Nummulites. 679 

Qlobulltes. 720
globulosa. Ammoglobigerina, pi. 129 

Bolivina, 458 
Laterostomella, pi. 492 
Spiroplecta. pi. 490 
Textularia. 456 
Trochammina, 120 
Valvulina. 181 

Globulotuba. 444 
eniosoleniformis. 444. pi. 468

Glohuloluboides. 433 
orbiculus. 444, pi. 469 

globulus. Biloculina. 440 
Ceriopora. 598 
Endothyra. 240 
Nonionina. 240 
Nummulopvrgo, 440, pi. 449 
Prulrilieitw. 265. pi. 268 
Pseudopyiyo. 440 

globulus var. parva, Endoihvra. 
245

Gloiogullmia. 12 
euTystuma. 12, pi. 5 

G lomal veolina. 363 
dachelensis. pis. 472.476 
ludwigi, pi. 476 

glomenna. Lituola, 81 
glomcTBlum, Adcrcotryma. pi. 67 
Gloraerina,701 
glomerosa. G lobigerinoides 

glome rosa subsp., 495 
Gymnesina, 424, pi. 444 
Praeorbulina,- pi. 544 

glomiformis. Chcmyshinella. 
pi. 247

Endmhyra. 228 
Glomodiscus. 202 

biarmicus. 202. pi. 215 
oblongus.pl. 215 

Glomospira. 50,70.712 
ammodiscoidea. 199 
diverse. 50 
llcxuosa. 200 
gordialis. pi. 48 
lortuosa. 200 
umhillcata. 51 

Glomospiranella. 225 
asialica. 225. pi. 244 
dainue. pi. 244 
finilima. 227 
uralica. pi. 234

Glomospirclla. 50.51,225,226. 
pi. 244 

borealis, 225 
gaultina. pi. 48 
umbilicaia, pi. 48 

GlomospirellalUsbekisumia), 52 
mubaiekcnsis. 52 

GLOMOSP1RELUNAE. 50.226 
Glomospiroides. 225 

borealis, pi. 244 
fursenki.225 
fuisenkoi. 225. pi. 244 
poslchusovensis.pl. 244 

glomospiroides. Lituotubella. 226, 
pi. 245

Glomotrocholina. 207 
pojarknvi. 207. pi. 217 

Glomulma.319 
nstulescens.419, pi. 440 

GLOMULlNINAE.319,pl. 330 
gloriosa. Tubeporina. 198. pi. 214 
Glubkoevella. 208 

acuia, pi. 846
glutinata. Globigerina. 481,482

Glyphnslomella, 246,247 
holdenvillensis. pi. 251 

GLYPHOSTOMELLINAE. 246 
Goatapiligba. 35 

jurara. 45. pi. 24 
Gobbetlia.66 

wilfordi.66.pl. 50 
Goesella, 183 

mioccnica. 147 
roiundata. pi. 21X) 

goesi, Crithionina. 49 
Pseudowebbtnella. pi. 28 

gomezi. Operculina. pi. 814 
Operculina canaliferu subsp..

686
Gonaiosphaera. 399 

prolaia. 499. pi. 442 
goniaia. Sagoplecta. 421. pi. 457 
Goniolina. 727 

hexagona,727 
gonzalezi. Remaneica. 129 

Septotrochammma. pi. 148 
goodlandensis. Ammobaculites. 76 

Ffankema. 77 
Sculpiobaculiies. pi. 60 
Triplasia. pi. 62 

gorbachikae.Bitaxia.pl. 145 
Gaudryina?. 148 

gorhunovi, Elphidiella. pi. 790 
Elphidium.674 

gordialis, Glomospira, pi. 48 
'Ttochammina squamata vac. 50 

Gordiammina.SO 
Gordiosprra.514 

fragilis.4H.pl. 427 
GORDIOSPIRIDAE.414 
GORDIOSPIRINAE. 414 
gorgonaensis. Gutzia. 585. pi. 649 
Gorisella, 419 

linter. pi. 457
gosseleii. Baelenia, pi. 244 

Septaglomospiranella?, 224 
gollandicn. Archaeochitinia. II. 

pi. 4
Goupillaudina. 630 

daguini. 640. pi. 707 
sanctipetri.474 

Gourisina. 701 
broennimanni. 701. pi. 841 

gouskovi. Lacosteina. 510, pi. 561 
Grabauina, 279, pi. 284 

disca.279
gracile. Cribrostomum. 218 

Hyalinonetrlon. 415, p|. 455 
gracilis. Agalbammmoides. 47. 

pi-45
Amphorina.415 
Angulogavelinella. pi. 716 
Danubicat29 
Discorbina. 645 
Endothyrina?. 244 
Eoparufusulina. pL 278 
Eouvigerlna. 710 
Fusulina, 275 
Lagena.415.416



Mikliailovelln. pi. 248 
Pmcerolagenu, pi. 455 
Tburamminopsis. pi. 18 

gracillimoides. Cadosindln, 72ft 
graciosa. Radiina, 728 
gradacensis. Biokovina. 91. pi. 82 
grad ala, Chrysalidina, 185. pi. 2D4 

Gaudryina. 133 
Gaudryinopsis.pl. 140 

gradatus, Chelibs. ft97 
Glandiohis. 701

grahamensis. Apterrinella. pi. 324 
Palaeotextularia, pi. 229 
Tolypammina.312 

grahami. Eofabiunia. 592. pi. f>51 
Grammobotrys. 701 
Grammostomum. 498 

tenue, 498
granaia. Lenliculina,40H

Lenliculina tchoucnkoi var.. 408 
TUrkmenella. 408. pi. 449 

grandis, Comusphaera, 424 
Edithaella. pi. 4ft0 
Endothyra lalispiralis var. 245 
Jurassorotalia. 703. pi. 842 
Latiendulhyranopsis, pi. 249 
Pilammina. 51 
Pilamminella. pi. 38 
Trcpeilopsis. pi. 324 
Hirritdlella. 314 

grander. Lasiodiscus. 207. pi. 218 
granosa. Arenogaudryina. 130. pi. 

140
Woodella. 573. pi. 62ft 

granosns. Rcnalcis. 728 
granulalu, Neumanniies. ft48 

Sirtina. pis. 735.73ft 
Granuliferella. 234 

granulosa. 234 
Granuliferelloides. 234 

jasperenxis. 234, pi. 241 
rjausakcnsis. pi. 241 

Granulites. 720
granulosa. Discorbina valvulaia 

var.. 5ftl
Granuliferella. 234 
Tmchospirillina. 300. pi. 312 

Granulosphnera. 727 
laevis. 727

granulosus. Rolorboides. pi. 809 
granumfestucac. Axiopolina. 333, 

pi. .347
grata. Globigerina?. 723 

luliusina. 541. pi. 588 
grateloupi. Nonionina. 618 

Nonionoides. pi. 692 
Graiobuliminella. 720 
gravata. Liluoluba, 200 

Pseudolituotuba. pi. 214 
Gravcllina. 144 

eocenica.pl. 149 
narivaensis. 144, pi. 149 

graviiesta. Metadoliolina, pi. 297 
Pseudodoliolina pseudolepida 

subsp.. 289

graysonensis. Guembclitricllu.
453. pi. 486

grealvallevensis. Bandyella. pi. 584 
Pleurostomellu. 538 

grecnei. Mocllcrina. 727 
greenhomensis, Globorotalia. 467 

Rotalipora. pi. 502 
greigi, Cyclummina. 99 

Evcrticyclammina. pi. 95 
Grigelis. 396 

gutrifera.pl. 441 
pyrula.pl. 441 
semirugosa.pl. 441 

grilli, Grillina.389, pi. 433 
Nothia.pl. 13 
Rhizammma. 22 

Grillina. 389 
grilli.389.pl. 433 
oberhauseri. pi. 433 

Grillita.424 
planispira, 424, pi. 460 

Grimsdaleinella, 499 
spinosa. 499, pi. 549 

Gromia brunneri. 12 
gemma, 14 
linearis. 13 
oviformis. pi. 4 
socialis.8

gmsserugosa. Korobkovella. pi. 658 
Truncatulina, 595 

grossheimi.Globivalvulinelln. 116 
Plectorecurvoides. pi. 123 

grossouvrei. Amaudiella, 649. pi. 
738

Groulilovella, 725 
minimu. 725

Grzybowskia.684.pl. 808 
multifida, 684 

Grzybowskiclla. 48 
grzybowskii. Hyperammtna. 26 

Silicotuba. pi. 16 
Gsollbergella. 326 

spiruloculiformis. pi. 335 
gsoUbergensis. Agathamminoides. 

326
guadalupensis. Subanomalinu,

619. pi. 693
guamensis. Quasiroutlia. 671, pi. 

779
Guanduclia. 12 

cribrata. I2.pl. 5 
guangxiensis. Paraglobivalvulina. 

pi. 230
Septoglobivalvulina. 220 

guaricoensis. Bireophax. 59. pi. 45 
guatemalensis, Raadshoovenia. 

359, pi. 371
guayabalensis. Eulinderina. pi. 679 

Planorbulina I Planorbulinella).
611

Gubkinella, 626 
asiatica. 626.627, pi. 704 

Gublerina. 29 2 ,457. pi. 304 
cuviltieri.457 
omatissima. pi. 490

GUBLERININAE. 456. pis. 490.
491

Guembelia.701 
Guembelina. 455,456. pi. 490 

acervulinoides. 455 
deflacnsis. 457 
excolata. 457 
fructicosa, 455 
midwayensis. 458 
plummerae.455 
pseudotessera, 456 
pumilia.458 
wilcoxensix. 718 

guembeliana. Cvcloclypeus. 683 
GUEMBELINIDAE. 454 
guemhellniformis. Latcmstomella. 

458. pi. 492
GUEMBELININAE.454 
Guembelitria. 45 3 ,454. pi. 486 

cretacea. 453.718. pi. 485 
stavensis.452 
'! vivans, 453

Guembelitriella. 453,454 
esphirae.453 
gravsonensis. 453. pi. 486 

G U EM BELITRIIDAE. 452,541. 
pis. 484-486

GUEM BELITRIINAE. 452.520 
Guembelilrioides, 484 

higginsi. pi. 529
guembelilrioides. Minouxia. 169. 

pi. 188
Guembelltriquintae.718 
Guemhelilrisecundae.718 
guerichi. Asterigerinoides, pi. 674 

Discorbina, 606
guespellensis. Heterillina. 334. pi. 

343
guinai. Sagrinella. 517, pi. 567 
gullensis. Mesopateoris. 339. pi. .149 
gullmarensis. Globobulimina 

auriculatasubsp.. pi. 571 
gunteri. BorelLs, 364

Discorinopsls. I81.pl. 199 
Miogypsina. 679, pi. 798 
Quasiborelis. p|. 379

Gunteria.95.592 
floridana. 592. pi. 650 

guntheri. Homalohedra. pi. 463 
Lagcnu.427 

Guppyella. 147 
miocenica. pi. 155 
pozonensis.pl. 153 

Gutnicella. 159 
minoricensis.pl. 173 

gutta, Chilinolagcna. 11. pi. 4 
Polymorphina (les Pyrulines).

421
Pyrulina. pi. 457 

guttifera. Grigelis, pi. 441 
guttula. Rectoglandulina. 433 
Guttulina. 418,419 ,436 

communis, pi. 458 
'.’homeri.697 
sadoensis. pi. 458



GuttulinalGlobulinai.419 
Guttulinu lPyrulinal.421 
Gl'TTL’LlNINAF..4J8 
Gutziu. 585

gorgnnaensis. 585. pi. 839 
Guyhnylina. 570. pi. 623 

helenae. 570 
Gymnesina. 3)3 

glomerosa. 323. pi. 333 
Gvpsina. 597 

murianensis. 590 
mastelensis. 597. pi. 861 
melobesioides. 597 
plana, pi. 661 
vesicularis. pi. 661 
vesicularis var. squamiformis, 

598
Gvpsina iMiogypsinal. 679 
GYPSININAE. 597 
gyru. Begiu, 86 

Nezzazata. pi. 72 
gyralis. Helicostcgina. 611, pi.

679
Gyrammina, 702 
Gvroconulina, 153 

columellifera. I53.pl. 164 
Gyroidella. 638 

planata. b38. pi. 716 
Gyroidina. 638,639 

depressa. pi. 706 
globosa var. orbicella. 545 
orbicularis. 638.639. pis. 7 16. 

719
protea. 594 
pulisukensis. pi. 716 
soldanii.639

Gyroidina (Gyroidinoidesi, 633 
gyroidinaionnis. Concavella, pi.

627
Pulvinulinella. 575 

Gyroidinella. 594 
magna. 594. pi. 653 

GYR01DININAE. 635 
Gvroidinoides, 633,639 

nitida.pl. 713
GYROFDINOIDINAE. 633. pis.

712-715
Gyroidinopsis. 636.639 

partidiana. 639. pi. 717 
Gyroidinus.638, pi. 716 

pulisukensis, 638 
Gyrotnurphinn. 627 
Gyrovalvulina. 183 

columnatortilis, pi. 202 
huaslcri. Cibicides. 658 

Stomella.pl. 755 
haddoni. Totresina. 579. pi. 632 
Haddonia. 92 

lorresiensis, 92. pi. 84 
HADDONIIDAF..92, pi. 84 
HADDONI INAE. 92 
HADDONINAE, 92 
haeckeliana, Cystophrys. 8 
Haeckelina. 20 

gigamea. 20

Haerella. 595 
conica. 595. pi. 654 

Haeuslerella. 172 
pukcuriensis, 172. pi. 191 

haeusleri. Subbdelloidina. 80, pi.
66

hafeezi. Omatanomallna. 657. p).
753

Hagenowella. 139,140 
elevuta. pi. 145 
gibbosa.pl. 145 

Hagenowina. 141 
quadribullata. 140. pi. 148 

Haaenowinoides. 147 
alveolarum. I47.pl. 154 

HAGENOWINOID1DAE. 146 
HAGENOWINOIDIDEA. 138 
HAGENOWINOIDINAE, 146 
HAGENOWI.NOIDINEA. 146 
hagni, Dicarinella. 698 

Praeglobotruncana, 698 
hahounerensis. Debarina. 66, pi.

50
Haimasiclla, 115 

wintnni.pl. 122 
haimei. Dictyoconoides. 661 

Lnckhartia.pl. 761 
haitiensis, Globigerina. 717 
Halenia.231 

legrandi.231. pi. 239 
Haliphysema confertum.41 
Halkyardia. 593 

minima, pi. 652 
HALKYARDIIDAE, 590,592 
HALK YARDIINAE. 592, pi. 652 
halli, Allomorphina. 624 
Halyphyscma. 25 

tumanowiczii. 25, pi. 16 
HALYPHYSEMINAE.25, pi. 16 
hamiltonensis. Carpenteria. 596 

Wadella.pl. 656 
Hammonia. 664
hancocki. Eupolymorphina, 418.

pi. 456
Massillnnides. 335, pi. 345 

hannai. Buccella. pi. 726 
Eponides. 644 

Hanostalfella. 268,270 
paradosa, pi. 270 

Hansenisca. 3,639 
soldanii. pi. 719 

hantkeni, Triasina, 298, pi. 312 
Hantkenia, 487,685 
hantkeniana. Bolivina. 499 
hantkcnianum. Lugdunum, pi. 550 
Hantkcninu.487 

alabamensis. 487, pi. 533 
ulabamensis var. primitiva. 487 
brevispina. 487 
dumblei,486 
indaca.486
mesicana var. aragonensis. 486 
primitiva. pi. 533 

Hantkcnina lApplinella).486, pi.
532

Hantkcnina (Aragonellai. 486 
Hontkenina t Bolliellal. 489 
Hantkcnina iCribrohuntkcninal. 

486
bermudezi.486

Hantkenma 1 Hanlkeninella 1.487. 
pi. 533

Hantkcnina (Schackoinai. 461 
Hantkcnina iSporuhantkenina). 

-487
HANTK.ENINACEA, 485 
Hanlkeninella. 487, pi. 533 
HANTKEN1NIDA, 452 
HANTKENINIDAE. 485.486, pis. 

532.533
H ANTKENININAE. 486 
Hantkeniniprimae. 7 18 
hantkeninoidcs. Plummerita. pi. 

511
Rugoglobigerina (Plummcretla) 

hantkeninoides subsp.. 472 
hamkcninoides subsp.

hantkeninoides. Rugoglo- 
bigcrina lPlummerellal.472 

hanzawai, Pseudopolymorphina, 
421. pi. 458 

Tosaia.513.pl. 564 
Hanzowaia. 639,640 

nipponica.639.640. pi. 719 
Haoella. 285 

sinensis. 285. pi. 294 
HAOELUNAE, 284 
Haplophragmclla, 243 

dytica. 229 
irregularis, pi. 247 
panderi, pi. 247

HAPLOPHRAOMELLINAE, 243, 
pis. 247.248

HAPLOPHRAGMIACEA. 19.81 
HAPLOPHRAGM1DAE. 84 
HAPLOPHRAGMIIDAE.84, pi.

70
HAPLOPHRAGMIIDEA. 81 
HAPLOPHRAGM1INAE. 84 
Haploph ragmina. 244 

kashkiiica. 244. pi. 247 
Haplophragmina (Haplophrag- 

minoides). 190 
Haplophragminoides, 190 
Haplophragmium, 84,85.707 

aequale, 85, pi. 70 
agglutinans var. triperforata, 84 
anceps, 143 
crassimargo. 66 
foliaceum. 75 
mtrajurense. 76 
salsutn.84.pl. 71 
sphaeroidiniforme. 81 
subturbinaium. 83 
tenuimaigo. 68 
truncatuliniforme. 122 

Haplophragmium (Reusslnal. 120 
Haplophragmoides. 65,66,67.712 

canariensis, pi. 49 
darwini,66



kirki.fc6.pl. 49 
ohlongus. 67 
parkerae. pi. 49 
?robulus,712 

schleiferi, 66
subsphaeroidcs, 66. pi. 49 
tenuis, 66. pi. 49 
ultimus.66.pl. 49 
veleronis. 67

HAPLOPHRAGMOIDIDAE. 64, 
71, pis. 48-31

HAPLOPHRAGMOIDINAE.64,
724

Haplostiche. 702 
foedissima. pi. 838 

Harena, 139, pi. 143 
hariana. Postrugoglitbigerina. 

474.pl. 312
harltoni. Hemigordius, pi. 326 
hasta, Mucronina. pi. 440 

Nodosaria. 397
Nodosaria ties Mucroninesl, 397 

Hastigerina. 486,489,495,718 
digitata.486 
murrayi. 495. pi. 544 
pelagica. pi. 344 

Hastigerina (Bulliellal. 489 
adamsi.489 

Hastigerinella. 486,496 
olesanderi. 460 
bermudczi. 475 
digitata, 486
eocanica. 486.718. pi. 331 
riedeli.4% 
subcretacea, 466 
watersi.460

Hastigerinella (Hastigerinoides). 
460

HASTiGERINIDAE. 495, pis. 
343-345

HASTIg 'e RININAE. 495 
HASTIGERININ1.495 
Hastigerinitcrtiae. 718 
Hastigerinoides. 460 

olexanderi. pi. 494 
Hastigerinoides lEohastigerinella). 

460
Hastigerinopsis, 495,496 

digitiformans, 486,495. pi. 545 
sp..pl. 545

hastila. Hlpporina, 727 
Hastilina. 531, pi. 578 
haiai. Echigoina.638, pi. 716 
hatchctensis, Leptotriticites. 276. 

pL 279
haueri, Senloculina. 565 
haueriana. Amphimorphina. 401. 

pi. 443
Hauerina, 332.333.334,347 

bradyi.348 
circinata, 347.348 
compressa, 318.334.348. pi. 343 
exigua.317 
inconstans, 325 
lyra.336 
occidentalis, 354

HAUERINAE. .332 
Hauennella. 325 
HAUERINIDAE, 332, pis.

341-360
HAUERINIDEE.332 
HAUERININA. 332 
HAUER1NINAE. 333, pis. 342-345 
haucrinoides. Patcoris. 340, pi.

350
Quinquelocullna subrotunda 

forma. 340 
Haurania. 101.106 

amiji. 101
deserta, 106, pi. 110 

HAURANIIDAE. 106 
HAURAN1INAE, 106 
HAURANIT1NAE. 716 
havanensls. Globotruncana. 470. 

471
Globotruncanella. 471, pi. 508 
Nodogencrina. 539 
Orthomorphina. pi. 440 

Hayasakaina. 285 
kotakiensis. 285, pi. 294 

haynesi. Anturina.425, pi. 462 
Haynesina.616 

germanica. pi. 689 
Hechtina. 131.322 

praeantiqua. 322. pi. 334 
Hecbtina iListerellal. 171 
Hedbetgella.462 

planispira. pi. 495 
ttochoidea. pi. 495 
tuschepsensJs, pi. 495 

Hedbergella t Asterohedbergellal. 
461

astcrospinosa. 461 
Hedbergella tClavihedbergellal. 

466
Hcdbetgella ITieineUai,466 
HEDBERGELL1DAE. 461,694. 

pis. 494-498
HEDBERGELLINAE. 461,463. 

pis. 494-496
Hedbergcllita.462, pi. 4% 
HEDBERGELLOIDEA, 461 
hedbergelloides, Sehmidlia. 439. 

pi. 472
hedbergi. Rhabdorbitoides. 654. 

pi. 747
Hedbergina. 702 
hedini. Palorbholinoides. 167. 

pi. 184
Hedraitcs.313 

plummcrae. 313. pi. 325 
helcnae, Guyhoytina. 570 

Heronallcnia. pi. 623 
Helenia, 553 
He!enina,5S3 

anderseni. pi. 599 
HELENINIDAE. 3.552, pis. 599. 

600
Helenis. 378 

spatosus. 378 
Helentappanella. 353 

punctatocostata. pi. 361

helgolandica. Remancico. 129, pi. 
137

Helicites. 685.720 
Helicocyclina. 611, pi. 680 
hclicoidalis. Disconorbis bulbosus 

subsp.,pl.602 
Helieolepidina. 611,612 

paucispira. 611. pi. 680 
spiralis, pi. 680 

HELICOLEPIDINAE. 611 
HEUCOLEPIDINIDAE, 611 
HEUCOLEPIDININAE. 611, pis. 

679-684
Helicoiepidinoides. 611, pi. 679 
Helicorbitoides. 650 

longispiralis, pi. 740 
Helicospirina. 720 
Helicostegina.611 

dimorpha. 6 11. pi. 679 
gyralis.6l 1. pi. 679 
soldadensis,612 

Hclicosteginopsis. 612 
soldadensis. pi. 681 

Hclicovalvulina. 720 
Helicoza.674, pi. 788 
helis. Fischerina. 3 18 

Fischerinella. pi. 329 
Hellenocyclina, 650 

beotica.650. pi. 741 
charentensis. 650. pi. 74| 

HELLENOCYCLINIDAE. 648 
helophoromarginata. Lagena 

vulgaris var.. 428 
Vasieostclla, pi. 464 

helvetia. Helvetiella, 472 
Kuglerina.pl. 511 

hclvcllca, Globotruncana. 463 
Helvetoglobotruncana. pi. 498 

Helvetiella. 472, pi. 511 
helvetia. 472

HELVET1ELUNAE.471 
Helvetoglobotruncana. 463 

Helvetica, pi. 498 
H ELVETOG LOBOTRU NCA- 

NINAE.463.pl. 498 
Hemiarchaediscus. 201, pi. 215 

planus. 201
HemicrisielLaria.410,411, pi. 451 
Hemicydammina. 101 

praesigali. 89 
sigoli. I0l.pl.99  

HEMICYCLAMMININAE. 100, 
pis. 98.99 

Hemidiscella. 49 
palabunda.49, pi. 37 

Hemidiscus. 48 
carnicus, pi. 35 

Hemifusulina. 267.268 
bocki. 268. pi. 270 

Hemifusulina (Hemifusulinella). 
268

djartassensis. 268 
Hemifusulinella. 268 

djartassensis. 268. pi. 270 
HEMIFUSUUNINAE.266 
Hcmigordiella, 315, pi. 326



Hemigordiellina. 50, pL 39 
HEMIGORDIOPSIDAE. 314,

707, pis. 326.327 
HEMIGORDIOPS1IDAE.314 
HEM1GORDIOPSINAE. 314, Jl 5. 

pis. 326,327
Hemigordiopsis, 314,315 

luquensis. pi. 326 
K n zi.3 l4 .p l. 326 

Hemigordius. 2%. 297.315 
calcareus. 315. pi. 326 
harltoni. pi. 326 
schlumbergeri. pi. 326 
ulmeri.201

Hemigordius (Hemigordiopsis!. 
315

Hemigypsina, 597, pi. 661 
Heminwavina. 607,608. pi. 675 
HEMINWAYININAE, 605 
Hemirobulina. 410,411 

arcualula. pi. 451 
dorbignyi, pi. 451 
galupagosensis, pi. 451 

Hemisphaerammina. 36 
baiallcri. 36.38, pi. 25 
brudyi. pis. 25.28 
crassa. pi. 25 
dicantha.pl. 25 
murisalbi. pi. 25 
tholus, pi. 25

HEMISPHAERAMMINIDAE. 35, 
pis. 24-29

HEMISPHAERAMMININAE. 35. 
pis. 24-27

hemisphacrica. Thichammina 
1 Webhina I irregularis var.. 423 

Webhinella, 36, pi. 460 
hemispherica. Capidulinn. 198 

Jascoitella, pi. 25 
Mamilla. .16 

Hemistegina. 702 
rntula. 702 

Hemistcrea. 702 
nautilus. 702 

Hemistida. 702 
amplificata. 702 

Hemithurammina, 197 
fimbriaia.pl. 212

hemprichii. Amphisorus. 380.381. 
pi. 417

Coscinospitu. 369, pi. 390 
Omphalophacus. 610 

hempsteadensis. Darbyellina. 403 
Lenticulinu.pl. 446 

henbesti. Anchispirocydina. 106. 
pi 109

Flubdlina.409 
Pohlia. pi. 232 
Reiiculopalmula, pi. 449 
Scptatournayella. 222 

henningtoni. Redmondina. 662. pi. 
765

hensoni. Everticydaramina. 99. pi.
95

Hensonia. 117 
tricarinata. Il7.pl. 124

Hensonina, 299 
lenticularis, pi. 312 

Hergottella. 305 
jonesi.pl. 319

HERGOTTELLINAE, 305, pi. 319 
Herion. 405 

rostratus. 405
heritschi. Pseudoschwagerina 

|Zellia),284 
Zellia, pi. 292 

hermanni. Cristellaria. 410 
hcronallcm, Saccodendron. 20. pi. 

II
Heronallenia. 440. S69 

craigi. pi. 623 
crosbyi, pi. 623 
helenae. pi. 623 
rugosifonnis. pi. 623 
wenmanensis, pi. 623 
wilsoni, pt. 623

HERONALLENL1DAE, 569, pi. 
623

Heronallenita, 567 
siriaiospinata, 567, p|. 620 

hcrricki. Clbicorbis. 546. pi. 591 
Hemnannia. 720 
hessi. Locblichelta, pi. 842 

Praeglohoiruncana. 704 
hessi subsp. hessi, Praeglobo- 

truncana. 704 
Heicrantyx.lll 

antonovae. 111. pi. 119 
Heterillina, 334,353 

guespellensis. 334. pi. 343 
heterocaryotica. Rouiliella. 564. 

pi. 615
Hcterocassidulina. 506 

e recta. 506. pi. 556 
Heterucibicides. 583, pi. 637 

disjuncta. 583
HETEROCLYPE1NAE. 682 
Hcteroclypeus. 683 
Hetcrocoskinolina. 159 

ruskei. I59.pl. 174 
Heterocyclina.684 

luberculata, pi. 807 
sp..pl. 807

Hctcrodictyoconus. 158 
Heterogromiu. 8,9 

intermedia, 8. pi. 1 
HETEROGROMIIN1.7 
HETEROHELICACEA. 452 
HETEROHEL1C1DA, 452,454 
H ETEROH ELIC1DAE. 452.454, 

pis. 487-491
HETEROHEL1CIDEA. 452 
Heterohelicidecimae. 718 
HETEROHELIC1NAE. 454. pis. 

487-490
Heterohelicmonae. 718 
Heterohellx, 454,456 

americana, 454. pL 487 
navarroensis. 456, pi. 490 

Heterolepa. 632,640,709 
duicmplci. 632. pi. 709 
elegans.pl. 710

semisinuosa, pi. 710 
simplex. 632

HETEROLEP1DAE.631, pis. 
708-711

HETEROLEPINAE, 631 
HETEROLEPINEA.63I 
heteromorpha, Heteromorphina. 

pl. 463 
Oolina, 426

Heteromorphina. 426,427 
heteromorpha. pl. 463 

Heteropatellina. 305 
frustratifurmis. 305. pl. 319 

heteropora. Nonionina. 673 
heteroporum. Cribrononion, 676, 

pl. 786
hetctosculpta. Pinaria. 538. pl. 584 
Heterospira. 681 

mirabilis. 681 
HETEROSPIRIDAE.681 
Heterospiroloculina, 329, pl. 339 

bikmiensis, 329
Heterostegina. 650,683.684,687. 

pl. 808
borneensis. 684, pl. 808 
cydodypeus. 683 
depressa. 684. pl. 808 
kugleri.pl. 809 
multifida. pl. 808 
luberculata, 684

Heterostegina (Vlerkina). 684. pl. 
808

Heterostegina (Vlerkinellai. 684, 
pl. 80) 

kugleri.684 
Hetcrusteginella, 720 
HETEROSTEOlNtNAE. 682 
Heterosteginoides. 680, pl. 800 

panamensis. 680 
heterosteginoides. Operculina, 

686. pl. 813 
Heterustomella. 138 

? cubensis. 137 
rugosa. pi. 144 

Heterostomum. 702 
cydostomum. 702 

hexagona, Entosolenia squammosa 
var. y.426 

Favulina. pl. 463 
Goniolina. 727 

Hexagonocydina. 688, pl. 821 
Hidadla. 268 

kameii. 268. pl. 27|
Hidina.625 

variabilis. 625. pl. 70J 
hieroglyphica. Pseudoplanulindla. 

623.pl. 699
higginsi, Globigerinoides. 484 

Guembelilrioides. pl. 529 
Hildemannia.601 

bubnanensis. 601. pl. 667 
hilli. Cervidferina, 437 
Hiltermannella, 516 

kochi. pl. 566
Hiltermannia, 445,516, pl. 478 

kochi. 516



himcrensis, Orhitoclypeus. 689. 
pi. 822

Hippocreplna. 43,44 
indivLsa. 43, pi. 33 

HIPPOCREPINACEA. 42 
Hippocrepinella. 26 

birudiformis.26.pl. 17 
hirudinea. 26. pi. 17 

HIPPOCREPINELLIIJAE. 26, pi. 17 
HIPPOCREPINIDA. 19 
HIPPOCREPINlDAE.42,pls. 32.

.33
HIPPOCREPININAE. 26.42.43, 

pi. 33
Hipporina, 727 

hustila, 727
hirsuta. Globorolalia. pi. 315 

Rotalina, 475 
Hirsutella.475, pi. 515 
Hirsulospirella, 301 

pilosa, 301, pi. 830 
HIRSUT0SP1RELLIDAE. 301, pi. 

830
hirudiformis. Hippocrepinella,

26, pi. 17
Hirudina. 26, pi. 17 
hirudinea. Hippocrepinella. 26. 

pi. 17
hispanica. Torremiroella. 105. 

pi. 105
Vidalina.3ll.pl. 322 

hispida, Calcarina, 670 
Pristinosceptrella. 427. pi. 464 

Hispidoglobigerina. 720 
h ispidula. Lagena ,416 

Parrellina.pl. 793 
hispidulum. Pygmaeoseistron. pi. 

455
Histopomphus. 423 

redriverensis, pi. 459 
Histurbitoides, 653, pi. 746 

kozaryi. 653, pi. 745 
histrix, Mimosina, 528, pi. 576 
Hoeglundina. 446 

clegans. pi. 478
hofkcri. Clavulinopsis, 178.pl. 1% 

Proieiphidium. 618, pi. 693 
Hofkerina. 551 

semiomata. pi. 5%
Hofkerinella. 580 
Hofkeruva. 523 

homBdayi, pi. 573 
mata, pi. 573 
smithi.pl. 573 
tutamoea. pi. 573 
zeacuminata. pi. 573 

Hofkeruva (Hofkeruva), 523 
mata. 523

Hofkeruva iLaminiuva). 524. pi.
573

tutamoea, 524 
Hofkeruva (Tbreuva). 713 
Hofkeruva (Trigonouva), 524, pi.

573
zeacuminata, 524

holdenvillensis, Bradyina, 246 
Glyphnslomella. pi. 251 

Holkeria.234 
avonensis. pi. 242 

Hollandina. 632,640 
pcgwellensis. 640. pi. 720 

Holmanella.640 
valmonteensis, pi. 719 

Holocladina.727 
pustulifera. 727 

HomoJohcdra. 427 
guntheri. pi. 463 

homeri. Guttulina'.'. 697 
Homotrema, 598,599 

rubrum, pi. 663
HOMOTREMATIDAE. 598. pis. 

663-665
HOMOTREMATINAE. 598 
HOMOTREMIDAE, 598 
HOMOTREMINAE. 598 
honesta. Pojarkovella. 237 
honghensis. Adelosina. pi. 337 

Praequinqucloculina. 329 
Hopkinsina, 514 

danvillensis, 514. pi. 565 
mioindex. 524 

Hopkinsinella, 516 
glabru.pl. 567 

Hormosina. 58.60.61 
globulifera.6l. pi. 45 
ovicu)a.6l

HORMOSINACEA. 55,63.724 
Hormcvsinella. 17,57,62 

distans. pi. 44
HORMOS1NELLACEA. 55 
HORMOSINELLIDAE. 56.724 
HORMOS1NIDA. 19.55.56.60 
HORMOSINIDAE.34.56,63, 

185, pis. 44-46. 829 
HORMOSINIDEA. 55 
HORMOS1HINAE. 59.60. pis. 45. 

46
Hormosinoides. 57 

perpastus. 57. pi. 44 
homadayi. Beckina. 524 

Hofkeruva. pi. 573 
homibrooki. Finlavina. 528. pi. 

577
Quinqumella. 344 
Triloculinella. pi. 353 

horrida. lnsolentithcca. pi. 208 
horridus. Ammobaculites?. 190 
hospitalis. Parvistellites. 28 

Pseudasirorhiza.pl. 18 
Hospitella, 17 

fulva, 17.pl. 10 
HOSPITELLIDAE. 17, pi. 10 
hoterivica. Globigerina. 464 

Globuligerina, pi. 499 
HottingerellB, 299 

chouberti.pl. 313 
holtingeri. Pseudolacazina. 357. 

pi. 366
Hottmgerina. 373 

lukasi.373.pl. 395

Hollingerila.98 
eomplunaia. pi. 95 

H O m N G ERJTID A E.98. pi. 94 
Howchinella. 212 

woodward). pi. 223 
howchini. Austrolrillina. pi. 362 

Trilllna,353 
Howchinia, 207 

bradyana.pl. 218 
gibba, pL 218 
suhconica.pl. 218 

howchiniana, Lagena. 726 
Howchiniopsis, 248 
howei. Virgullna recta var.. 514 
howclli. Pseudohauerina, pi. 362 
Hubbardina.608 

pacifica, 608.pi. 676 
Hubeiclla. 254 

simplex. 254. pi. 255 
hubeiensis, Septagathammina.

316, pi. 830
huecocnsis. Pseudofusulina. 278, 

pi. 282
Hukawngiu. 702 

problematics. 702, pL 841 
humboldii. Eggerella. 144 

Rhumblerella.pl. 151 
Sahetlovoluta. pi. ‘77 
Spirolma. 100

humholdtil, Raphnnulina,7t I, pl.845 
humilis, Diffusilina. 40. pi. 29 

Praelamarckina. 710. pi. 845 
Truncatulina. 491 
Tiirborotalita. 492. pi. 538 

hunanica, Nodoinvolutarla. 391, 
pi. 433

hungarica, Centenarina. 77 
IViplasia. pi. 61

byalascidia, Laryngosigma. 433, pi. 
468

Hyaleina. 428
hyalina. Phlegeria, 433, pi. 469 

Tinogullmia, 15, pi. 8 
Hyalinea, 580 

babbles, pi. 632 
Hyalinonetrion, 415 

gracilc.415. pi. 455 
sabulense, 415. pi. 455 

hyalinus, Cibicldes. 573 
Parrelloides. pi. 625 

hyalostriata.Micrometula. 17. pi. 9 
HYAL0VIRGUL1NIDAE. 513 
hybrids, Siphomarginulina. 407. 

pi. 448
Hybridmu, 702 

obliqua. 702 
Hyderiu, 553 

dubia,553,pl.600 
Hydrania. 326 

dullol. 326. pi. 387 
Hydrorayllna. 703 

ruiteni,703, pi. 841 
HYDROMYL1N1DAE. 692 
Hymenocyclus. 646 

? nummuliticus, 689



Hyperammina. 42,44,46.60.711 
elegantissima.45 
elongate. 42. pi. 32 
friabilis. 42 
grzybowskii. 26 
ramosu, 4.1 
7 rudis,3l 
1 sibirica, 199 
spinescens. 45 
subnodosa.60 
vagans, 50
vulgaris var. minor. 199 

Hyperammina (Saccorhiza).43 
Hyperammina iTolypammina). 50 
HYPERAMMINACEA.42 
Hyperamminella. 33,4S 

elegans.45
HYPER AMMIN1DAE, 26.42 
HYPERAMMIN1NAE. 42. pi. 32 
Hypernmminira. 31 

ruilis, pi. 13
Hyperamntinoides. 45.46 

elegans. pi. 34 
expansus, 45

HYPERAMMlNOIDIDAE.44.pl.
34

Hyperbalhoides. 46 
schwalmi.46. pi. 35 

Hypporina. 727 
hystrix. Ehrenbergina. 50K 

Reissia, pi. 561
iberica, Adrahentina, 356. pi. 363 

Buchnerina, 426, pi. 462 
ibericus. Opertorbltolites. pi. 423 
Iberina. 106
Ichinotania, 190, pi. 208 

endothyroidea. 190 
ichnusac.Dictvorbitolina. 164, 

pi. 180
Ichnusclla, 300 

trocholinaefonnis, 300 
Ichlhyolaria. 309 

bicostata.pl. 433 
ICHTHYOLARHDAE, 307, pis.

430-435 
Idalina. 339 

antiqua, 339. pi. 348 
Igorina.476 

laevigata, pi. 515 
pusilla. pi. 515 
tadjikistanensis. pi. 515 

ikensis, Eostaffella, 713 
ILDERORBINAE. 94.95, pis. 88-90 
llerdorbis. 95 

decussatus, 95. pi. 90 
llligata. 197 

annae, 197, pi. 212 
llotes. 378 

rotalitatus, 378 
llyopegma. 720 
llyoperidia, 720 
llyospbaera, 720 
llyozotika, 720 
iraamurai. Atetsuella. 157 

Pseudoslaflella. pi. 259

imbricatum. Bisaccium. 581. pi. 
633

immanis. Klubonibella, 235, pi.
242

hnmensa.Tawitawia.pl. 194 
Textularia, 176

immigrans. Rliynchosaccus. 14. 
pi. 7

impensa. Parafusulina. pi. 283 
imperatoria var. globosa.

Discorbina. 568 
imperatrix. Purrellina. pi. 793 

Polystomella. 677 
imperialis. (Jngulatelloides. 556. 

pi. 601
impressa. Ellipsolingulina, pi. 583 

Lingulina. 537 
lnaequalina.329 

bikiniensis. pi. 339 
inaequilateralis, pi. 339 

inaequalis. Diplosphaera. 188 
Diplosphaerina, pi. 207 

inaequiconica. Acarinina. 717 
inaequilateralis. Inaequalina. 

pi. 339
Spiroloculinu, 329 

inaequistriata. Citharina. pi. 452 
Marginulina.412 

lnauris. 21 
tubulata.21.pl. 12 

incerta, Spirotrocholina. pi. 319 
Thalamophaga. pi. 10 
TurrispiriUina, 304 

incertum, Polydcrma.728 
ineertum var. obscurum, 

Elphidium. 674 
incertus, Archaediscus, 204 

Neoarcbaediscus, pi. 217 
incognitum, Ataxophragmium 

lOpertum), 142 
Opertum, pi. 148 

incomposita, Atelikamara, 35, pi. 
25

Kalijanella. 192 
Pacbythurammina. pi. 209 

inconspicua. Baggatella, 533, pi. 
580

Globorotalia, 479 
Patellinella. pi, 589 
Ifestacarinata. pi. 513 
Textularia, 544

inconstans.Comuluculina. pi. 334 
Globigerina.717 
Hauerinu. 325

incrassatus. Nautilus. 617,721 
incretacca, Globigerina, 718 
index. Nodosaria. 706 
indica, Buluva. 4%, pi. 545 

Dicaiinella. pi. 840 
Glohotruncana. 698 
Inordinatosphacra. 491 pi. 539 
Rhynchospira, 489 
Siderolina?.712 
Uniloculina, 329 

indicator. Clausulus, 362

lndicola,664, pi. 766 
rajasthanensis, 664 

INDICOL1DAE, 656 
indictoura. Amodosaroum, 706 
indicus.Dictyoconus.pl. 173 
indiscrete, Clavulina, 136 

Latentovemeuilina.pl. 143 
indistincta, Textularia. 115 

Textulariopsis, pi. 122 
indlvisa, Hippocrepina.43, pi. 33 

Rhizammina, 24. pi. 15 
indonesicnsis. Miogypsina. pi. 797 

Miogypsina (Miogypsina). 679 
inelegans. Tribrachia. 401. pi. 440 
inepta. Rudigaudryina, 172. pi. 190 
inermis. Pararotalia. pi. 755 

Rotalina. 659
inferillau, Laticarinina, pi. 631 

Metacarinina. 578 
infimus. Ammodiscus.47 

Orbis, 47
infirmis. Cryptoscptida, pi. 432 

Lingulina, .388
inflata. Alaxoorbignyna. pi. 146 

Bibradya. 246. pi. 249 
Bontourina, 689 
Cassidulina, 506
Chalaroschwagerina. 281, pi. 286 
Clinapertina, 628. pi. 705 
Cribrohantkenina. pi. 532 
Discocydina. pi. 821 
Endothyra, 238.239. pi. 24.3 
Hantkenina, 486 
Islandiella, pi. 558 
Lemella, p). 559 
Lituola. 78. pi. 64 
Nubecularia,35l 
Pellatispira.682. pi. 803 
Plagiostomella. 439, pt. 472 
Semirusalina. 562. pi. 611 
Spimlina. 139 
Itochammina. 122.pl. 129 

inilata var. arenacea. Bolivina. 117 
var. macrescens. Trochammina, 

125.126
var. mexicana, Trochammina,

126
Innatoendothyra. .3.238, pi. 243 
Inflatus. Nautilus. 122 

Texlularioides, 178, pi. 1% 
informis. Aphrosina. 597 
infracretacea. Praechtysalidina, 

140. pi. 146
infrajuiense. Haplophragmhim, 76 
infrajurensis. Ammopalmula. pi.

63
infravalanginiana. Pseudo- 

sigmoilina, pi. 346 
Quinqueloculina. 342 

infundibuliformis, Cucurbita. 367. 
pis. 387,388

inhaerens, Acervulina. 597. pi. 659 
Nubcculinita.322. pi. 333 

iniqua. Yangchienia, 266, pi. 269 
injudicata. Causia, 21, pi. 12



innominata. Calcisphaerula, 726 
lnordinatosphaera.492 

indica.4'12, pi. .539 
Inntgulcscui. Velapertina. 484 
inomata. Articulina funalis var., 

3S2
Paragaudryina, 134, pi. 141 
Tuhinella. pi. 359

inomalus, Laevipeneroplis. pi. 392 
Palueopencroplis. 370 

inouyei. Nes>schwauerina 
I Yubeina), 292 

Yabeina. pi. 305 
Insculptarcnula. 121 

texana.pl. 128 
insiu.Serpula.49 

Serpulopsis. 49. pi. 37 
Insolentitheca. 190 

cndolhyroidea. pi. 206 
horrida. pi. 208 
spire, pi. 208 
typiea. pi. 208

INSOL.F.NTITHECINAE. 190. pi. 
208

Insolltn, Globoratalia. 7 |7  
Naupliella, I65.pl. 183 
Olympina, 707, pi. 843 

instabilc. Loxostoma. 515, pi. 566 
insueta, Globigerinatella. 494.717. 

pi. 543
integerrimum. Phaneroslumum, 

708
interjecta. Turriclavula, 729 
intermedia. Anomalina. 636 

Berthelina, pi. 715 
Eoverbeekina. 285. pi. 294 
Hclerogromia, 8, pi. 1 
Lageno, 426. pi. 462 
Lagena striata var.,426, pi. 462 
Ncoclavulina. pi. 202 
Rubratclla.442, pi. 475 
Valvulina. 183

inu&itala. Euglandulina. 432, pi. 
468

inveisa. Ammovertella. pt. 37 
Fiondicularia. 408 
Frondovaginulina. pi. 441 
Marginullna.412 

inversa var. carinata.
Vaginulinopsis.412 

inversus. Atnmodiscus 
lPsammophisi.49 

involute. Pseudohauerlna. pi. 362 
Involutaria. 390.391.399.698 

triassica. 390, pi. 435 
Involutina. 299,300.301.706 

conica. 300 
crassa. 245 
destongchampsi, 300 
jone&i, 299 
lacuiKisa.pl. 314 
liassica, pi. 314 
lobata. 239 
polymorpha.712 
silicea.47

INVOLUTINACEA. 294

IN VOLUTINAE. 294,298 
INVOLUTINIDAE. 294,2%. 300.

315.543.706. pis. 309-315 
INVOLUTIN1NA, 294 
IN VOLUTIN INAE, 298, pis.

312-315 
lnvolvina.438 

obliqua.438.pl. 472 
Involvohauerina, 331,339 

globularis, 339. pi. 349 
loanella. S49 

antarctica. pi. 595 
tumidula.pl. 595 

iorgulescui, Velapertina. pi. 530 
Iota. Globigerinlta. 722 
lowanelln. 27S 

wintcrensis. pi. 279 
Ipoa,40

fragila.40.pl. 30 
ipohalina. Polvsaccammina. .35. 

pi. 24
iranensis. Multispirina. 363, pis.

378.379 
lranica, 101
iranica. Cycledomia. pi. 406 

Edomia.375
Globoreticulina, 376, pi. 407 

Iranites. 648 
omatus. 648. pi. 736 

Iraqia. 160 
simplex.160.pl. 175 

lreniia.429 
comigera, pi. 466 

India. 36
diaphana, 36, pi. 27 
lucidu, pi. 27 

IridieUa. 36, pi. 25 
marisalbi,36 

Irrawaddia, 703 
trigonaljs, 703, pi. 841 

irregulare. Plecatiimn, 177 
Irregularina, 192 

kaiiensis. 192. pi. 209 
nodosa, pi. 209

IRREOULARININAE, 191,192. 
pi. 209

irregularis. Brunsla. 199, pi. 214 
Bullopore. 423. pi. 459 
Colomita.pl. 195 
Haplophragmelta, pi. 247 
Kangvaretla. 255. pi. 256 
Lepidocydina iMultilepidina), 

612
Ooliiella.436.pl. 470 
Pseudonovella. 253. pi. 254 
Splrillina, 199 
Titanopsis, 29 
Trochammlnita. 67, p|. 51 
Webbina. 423 

irregularis var. clavata.
Trochammina. 49 

irregularis var. compressa, 
Lituolina.68

irregularis var. hemisphaerica. 
Tbochammtna (Webbina),
423

irreperta. Lamina, pi. 59 
Orbignyna I Lamina). 75 

isensis. Eocaligella. 208 
Ivanuvella. 193, pi. 210 
Paracaligella, pi. 219 

lshomella.351 
aperture. 351. pi. 358 

ishanensis, Chusenella. 273. pi.
276

islandica. Cassidulina. 506 
Islandiella. pi. 558 

Islandiella. 505,506,507 
australis, pi. 558 
califomica. pi. 559 
inflata. pi. 558 
islandica. pi. 558 
norcrossi.pL 559 
rtisae. pi. 559 
smechovi.pl. 558 
smechovi subsp. carinata. pi. 

558
ISLANDIELLIDAE. 503.713 
1SLANDIELUDEA. 503 
ISLANDIELL1NAE, 504 
ISLAND IELUNINAE, 504 
tsmailia.89 

aegyplica. pi. 77 
neumannae. 89, pi. 77 

isoderma. Aristerospira, 694 
Isodiscodina. 689, pi. 823 
tsolepidina, 614 
lsorbitoina.612
israelensis. Pterammina, 77. p). 61 
istiensis. Deckeiellina, 218, pi. 229 
Istriloculina. 334 

ellptica, pi. 342 
ilalica. Discospirina, pi. 336 

Pavonina.327
Rotalia lies Tirbinulines). 664, 

665
Saiacenaria. 407. pi. 448 
Tbrbinuiina. 664.665 

itriaensis, Cryptoclphidiella. 674 
Elphidiella. pi. 790 

iucunda, Eoceratobulimina, 700, 
pi. 840

iulia, Citaella.312 
Mcandrospira. pi. 323 

Iuliasma.541 
grata. 541, pi. 588 

Ivanovella. 193 
Isensis. 193, pi. 210 

IVANOVELUDAE. 193, pis. 209. 
210

Ivdellna. 197,198 
elongata. 197 pi. 212 
'! multicamerata. 198 

izjumiana, Mesoendothyra. 97. pi. 
94

jaccardi. Alveosepta. pi. 94 
Cyclamminn, 98

jacksonensis var. punctatocostata, 
Massilina. 353

jacquoti. Fallotia. 373. pi. 3% 
Jaculclla.44 

acuta. 44, pi. 33



Jadammina. 125 
cyclostoma, pi. 1.13 
macrescens.pt. 133 
polystnma. 125.126 

JADAMM1NINAE. 115, pis. 133.
134

jaeckeli.Spiroplectina.pl. 143 
joekeli, Spiroplecta f Proroporus),

135
jakhensis. PlectostaffelU, 257 

Pseudostaffella, pi. 259 
jamaicensis. Chubbina. 358, pi.

367
Coskinolinoides. 163 
Cyclorbicullnoides. 379. pi. 414 
Veneyella.pl. 172 
Yaberinella. 383. pis. 421.422 

Janischewskina. 247 
typica. 247. pi. 250 

jankoi, Uvigerinammmu. 134, pi.
141

japonica. Discanomallna, 637, pi.
718

Discotruncana. 576 
Fusulina, 266.267 
Nodobaculariella. 319. pi. 330 
Patalrondicularia. 403. pi. 443 
Rotalia,667

japonicum. Pseudononion. 618. pi.
692

japonicus. Phuiulmoides, pi. 628 
Pseudoeponides. 602.pi. 667 

Jarvisella. 145, 146 
karamatensis. I45.pl. 152 

JARVISELUNAH. 145 
JARVISELL1NEA. 145 
Jascottella, 36 

hemispherica. pi. 25 
jaspercnsis. Cranuliferelloides.

134. pi. 241
jeffreysii, Pilulina. 33. pi. 21 
Jenkinsella. 477, pi. 519 
Jcnkinsina, 451 pi- 484 
jesenicensis. Paratriticites. 279 

Triticites. pi. 285 
jiangyouensis, Paratriasina. 298.

pi. 311
jigulensis. Schwagerma. pi. 284 

Triticites, 279 
Jigulites, 279, pi. 284 
joaquini.Navarella.84.pl. 70 
joensis. Kansanella. pi. 279 

Kansanella i Kansanella). 275 
jonesi. Geinitzina, pi. 213 

Hergottella. pi. .319 
Involutina. 299 
Lunucammina.pl. 223 
Paiellina. 305 
Ifextularia. 21.3

jurdanensis. Ruseifaella. 509. pi.
486

Jordania. 509, pi. 580 
arabica, 509. pi. 580 

jubra. Eotournayclla. pi. 231 
Toumayella (Eotoumayellal.

222

Julia. 720 
Jullienella.27 

ldetida.27.pl. 17 
jurara, Goatapitigba.35,pi. 24 
jurassica. Conoglobigcrina, pi. 499 

Globigerina. 464 
Valvulinella. 154 

Jurassorotalla. 701 705 
grandis. 70.3, pi. 842 

Jurella. 300
spirillinoides. 300, pi. 314 

Kadriayina. 131 pi. 140 
Kaeveriu. 142 

duegeli. pi. 828
kagaensis, Sigmoidella, 421. pi.

459
Kahlerina. 290 

pachytheca. 290. pi. 300 
ussurica. pi. .300 

K AHLERININAE. 290, pi. 300 
kaita. Wellmanella, 345. pi. 352 
Kalamopsis. 55 

vaillami.55.pl. 42 
Kalijanella. 192, pi. 209 

incomposita, 192 
KALIJANELLINAE. 191. 192 
Kalosha. 330 

oceanica. 330. pi. 136 
kameii. Hidaella. 268, pi. 271 
kamensis. Parawcdekindcllina, 

27l.pl. 272 
Kamurana.3A8 

bronnimanni. 368. pi. 390 
KAMUR ANINAE. 368, pi. 390 
Kanakaia. 384 

marianensis. 384, pi. 426 
Kangvatella. 255 

irreguluris. 255. pi. 256 
Kanmeraia, 261 pi. 268 
Kansanella. 275 

joensis, pi. 279 
Kansanella I lowancllai. 275 
Kansanella (Kansanella). 275 

joensis. 275
Kaptarenkoella. 441 pi. 477 
Karaburunia.326 

tendeli, 326. pi. 335 
Karaisctla, 89,90 

uzbekistanica, 89. pi. 79 
karamatensis. Jarvisella. I45.pl. 

152
kurinac, Artncnina. 288, pi. 298 
karlensis. Irregularina. 192. pi. 209 
kamica. Sphaeroschwagerina, pi. 

286
Schwagcrina sphaerica var.. 280 

Karpinskya. 730
kaneri. Archacdiscus. 201. pi. 215 

Cithorinclla. pi. 452 
Flabcllrna.412 
Peneroplis. 370 

Karreria, 642 
fallax.642.pl. 724 
maoria. pi. 724 

karreriana. Bolivina. 517 
Saidovina. pi. 568

Karreriella. 130,171 
catenata. pi. 189 
chilostoma. 171 
siphonella, pi. 189 

Karreriella (Karierullnal, 130 
Karreriella (Siphotextularia). 175 
Karreriella (Valvotexlularlal. 17] 
KARRERIELL1NAE. 170 
KARRERI1DAE, 641 pis. 65.724. 

725
KARRERIINAE. 642 
Kanerotextularia. 174 

albatrossi.pl. 193 
gabonica, 174, pi. 193 

Kanerulina. 130,131 
apicularis.pl. 139 
erigona. pi. 1.39

KASACHSTANODISCINAF.. 204 
Kasachstanodiscus. 205. pi. 217 
kashkirlca, Haplophragmtna. 244, 

pi. 247
Kassabella. 471,472. pi. 510 
Kassabiann. 469 

(alsocalcarata. pi. 507 
Katacyclodypeus.681 684. pi. 806 
katangliensis, Asteroommonia. 

665. pi. 769
kalasensis. Caribeanella. pi. 642 

PSeudocibicidoides, 587 
Kathina.660.661,667 

dclseata. 661. pi. 760 
erki.pl. 760

kattoi, Bathysiphon. pi. 1.3 
Terebellina. 22 

Kechenotiske.45 
expanse, pi. .34

kedrovica. Quasiendothyra. 238 
kefiana. Archaeoglobitnincana. 

pi. 838
Rugotruncana. 694 

kegeti. Erichsenelta. 351 
Parrma. pi. 358 

keijzeri, Marssonella, 187 
Vacuovalvullna. pi. 203 

Kclyphistoma. 622 
arapullolocuiata, 622 

Kelyphosphaera, 727 
Keramosphaera. 384,385 

allobrogensis. 385 
fallax. pi. 427 
murrayl, 384. pis. 426,427 

KERAMOSPHAERIDAE, 384, 
pis. 426-428

KERAMOSPHAERINA. 384 
Keramosphaerina. 384,385 

tergestina. pi. 428 
Keramosphaerina iBradva), 384 
KER AMOSPHAERINAE. 384 
kcrfomei. Lituonella. 181 
Kerionammina. 40 

favus, 40. pi. 29 
Kettnerammina. 209 

givetiana. 209, pi. 220 
kharaulakhensls. Mediopsis. pi. 

242
f*lanoendothyra?. 135



khatiyahi. Daviesina, 650. pi. 739 
Kibisidytes.9 

marinus. 9. pi. 1 
Kikrammina. ''20 
kilianensis. Ophlhalmina. 326 pi.

3.36
kiliani, Chapmania. 161 

Dictyopsclla. 130. pis. 158. 139 
Orbilolina?. 161 
Orbilolinopsis, I61.pl. 176 

Kilianina. 160
blanched. 160. pi. 173 

kinelensis. Chemyshlnclla (Reclo-
etaemyshineliaj, 228, 229 

Lipinellina. pi. 238 
kingscotensis. Crespinina, 668. pi.

776
Kion. 387. pi. 430 

canalicuiala. 387 
kirki, Haplophragmuides. 66. pi.

49
Kitakamiella.720 
kiltlii. Balanulina. 726 
Klamathina. 282 

elongata. 282. pi. 289 
klinostomu. Xcnotheka, 730 
Klubonibelia. 23S 

immams, 233. pi. 242 
Kluhovella, 241 

konensis. 241. pi. 243 
Knastcria. 703 

spiralis. 703. pi. 842 
knjasevi. Palaeosphaeroidina. 728 
kobeilusana. Endolhyra. 242 

QuasiendnthyTa. pi. 246 
kobeilusana subsp. mirabilis.

Quasiendothyra iKlubovella).
241

kochi. Altastcrella. pi. 674 
Globoroialia,603 
Hlltcrmanella.pl. 366 
Hiltermannia, 316 

Kolchidina.78 
poleocenica, 78. pi. 63 

Kolesnikovella. 526 
elongata. pi. 374 

Kollmanniia, 439.717, pi. 472 
Kolongella. 191, pi. 207 
kolongensis. Parathurammina.

191. pi. 207
komiensis. Gerkeina, 389, pi. 433 
Komokia.40 

mulliramosa. 40. pi. 3 1 
KOMOK1ACEA.40 
KOMOKIIDAE, 40, pis. 30.31 
KOMOKIOIDEA. 40 
konensis. Endolhyra. 241 

Klubovella. 241, pi. 245 
Quasiendoibvra iKIubovellal, 

241
korayi. Antalyna,87 pi. 75 
koreaensis. Xenostaffclla, 269, pi.

271
Korobkovella, 595 

grosserugosa. pi. 658

korusmczoensis. Paratrocham- 
minoides. pi. 53 

Trochumminoides. 70 
Koskinobigenerina. 217 

bnrviseptala. 217. pi. 228 
KOSKINOBIG ENERININAE. 

217. pi. 228
Koskinotexiularia. 217 

cribriform is. 217. p|. 228 
kotukiensis. Hayusakaina. 285, pi. 

294
kozaryi, Hislorhitoides, 653. pi.

743
krainica. Endolhyra?. 225 

Septabrunsiina. pi. Z35 
Krebsia, 420 

pilascnsis. 420 
Krebsina.420 

pilascnsis, pi. 458 
Krikoumbilica, 439 

ptleiformis. 439. pi. 473 
krotowi. Fusulina, 279, pi. 284 
Krumbachina. 328 
KRUMBACHININAE.327 
kryptumbilicata. Oberhauserella. 

pi. 472
Praegubklnella, 439 

kueicbihensis. Chenella. pi. 253 
Omhias. 252

kuglcri. Globigerapsis. 478. pi. 521 
Globorotfllia.7|8 
Heteroslegina. pi. 809 
Heterostcgina (Vlerkinellat. 684 

Kuglerina. 472 
Helvetica, pi. 511 
rotundata. pi. 511 

kunklercnsis. Reophax. 724 
Kunklerina. 724 
KUNKLERIN1DAE. 724 
Kuphus, 720
kurganlchensis. Praekaraisella, 90 
Kumubia, 150.154 

palastiniensis, 154.pl. 165 
KURNUB1INAE. 153, pis. 164.

165
Kuiaungia. 703 

cretacea. 703, pi. 842 
Kutsevella. 75 

lahyihnangensis. pi. 59 
kwangsiensis. Chenia. 285. pi. 294 

Colania. 291. pi. 302 
Kwantoclla, 259 

fujhnotoi. 259. pi. 260 
Kyatsokia, 703 

libetica, 703. pi- 842 
Kyphopyxa, 408 

christneri. pi. 445 
lubiata.. Biloculino. 337 

Biloculinella. pi. 348 
Ellipsoglandulina, pi. 583 
Polymorphina. 537 
Texlilaria. 175

labiatum, Plecanium. pi. 193 
labiosa. Flintinoides. pi. 348 

Trilocullna. 338

Labiostoma. 510 
cretacea.510.pl. 562 

labirynthica. Arenobulimina. 142 
labirvmhicus. Voloshinoides. pi.

148
labradorica. Nonionellina. pi. 689 

Nonionina.6|7 
Labrobiglobigcrlnclla. 720 
Labroglobigerina. 720 
Labmglobigerinella. 720 
Labrospira. 65,66,67 

crasslmargo. pi. 49 
labrum. Dymia. pi. 574 

Trifarina, 526
labyrinthica. Botellina. 42. pi. 32 

Suudia. pi. 112 
Schizammina, 27, pi. 17 

Labyrintfaidoma. 85 
dumptonense, 85.86. pi. 71 

LABYRINTH1DOMATIDAE.85,
pi. 71

labyrinthiformis. BoTelis. 255 
Neostaffella. 256, pi. 256 

Labyrinthine. 96 
mirabilis, %, pi. 92 
recoarensis. pi. 92 

LABYRINTH1NINAE, % 
Lahyrintbochitinia. 12 

tastikoliensis. I2.pl. 5 
labyrinth us. Melonia?. 255 
labythnangensis. Ammobaculites.

75
Kutsevella. pi. 59 

Lacazina. 356 
comprcssa. pi. 364 
wichmanni,357 

Lacazinella, 357 
wichroanni, pi. 364 

LACAZ1NELLINAE. 356 
Lacazopsis. 727 

fermieri.727 
Lachlanella. 335 

cooki, pi. 344
lacbrymosus, Reophax. 724 
Lacosteina. 510 

gouskovi. 510. pi. 561 
LACOSTE1NIDAE. 509, pis. 486.

561.580
LACOSTEIN1NAE, 509 
Lacroixina. 116 

cochleata. pi. 123 
LACROIXIN1NAE. 116 
LACR01X1N1NEA. 116 
Laculatina.427 

striatula.pl. 463 
lacunosa. Involutina. pi. 314 

Pachyspirillina. 300 
Lucustrineila, 3.36,37  

locusiris.pl. 26 
lacustris. Ammopemphix. 36 

Lacustrinclla. pi. 26 
ladinica. Globigerina.439 

Oberhauserella. pi. 472 
Ladinosphaera, 727 

geomctrica. 727



Ladoronia. 597 
vermicularis. pi. 660 

Laevidentalina. 396 
aphelis.396.pl. 439 

laevigata. Adelosina. 326. pi. 337 
Camerina. 665 
Cassidulina. 504. pi. 555 
Eltipsoglandulina. 536. pi. 583 
Fissurina. 426. pi. 465 
Flabellocyclolina. 73. pi. 57 
Glandulina. 432. pi. 468 
Igorina.pl. 515 
Linguloglandulina. 704 
Nodosaria. 396
Nodosaria (les Glandulinesl. 432 
Oolina.425.427.pl. 463 
Svenia. pi. 439 
THloculina.342.pl. 352 
Vaginuloglandulina. 714 

laevigatulu, Turbinulina. 665 
laevigatulus, Nautilus. 665 
laevigatus. Laevipeneruplis. 370, 

pi. 392
Nummulites. pl-809 
Peneroplis. 370 
Peneroplis planatus var. 370 
Recurvoides. pi. 66 

Laevipeneruplis. 370 
inomatus, pi. 392 
laevigatus. 370. pi. 392 
proteus. pi. 392 

laevis.Bulimina.512 
Granulosphaera. 727 
Pyigo.343.pl. 351 
Ramulina, 424. pi. 461 
Sitella, pi. 563 
Squamulina. 310, pi. 322 

Laffitleina. 661 
bibensis, 661. pi. 759 
mengaudi. pi. 759 
vallensis. 656 
vanbelleni. 656 

Lagena.415,697,709.720 
acutisshna. 428 
advena.431 
ampulladistoma var.

cribrostomoides. 415 
benevestila.431 
comigera. 429 
cymbula, 430 
depressa. 430 
(ovigern.430 
gracilis. 415.416 
guntheri, 427 
hispidula.416 
howchiniana. 726 
intermedia, 426, pi. 462 
millettii. 430 
multistriata. pi. 455 
quadrilatera var. striatula. 427 
sidebottomi, 426 
striata var. intermedia. 426, pi. 

462
sulcata, pi. 455 
trigonoelliptica, 426

unguis. 430 
venineosa. 429 
vulgaris var. desmophora. 426 
vulgaris var. helophom- 

marginata.426 
Lagena (Capitellinal.415 
Lagena iCidaria), 697 

cidarina. 697 
Lagena lObliquinal. 625 

oviformis. 625 
Lagena I Reussoolina l. 4 16 
LAG EN ACEAE. 386 
Lagenammina. 25.31,321 

difflugiformis. pi. 21 
taguncula.3l.pl. 21 
pyri/ormis. 321 

LAGENETTA.4I5 
LAGEN1CAE. 394 
LAGENIDA.366,415 
LAG EN I DAE. 366.415.700.724. 

pi, 455
LAGEN1DEA. 386.394.415 
LAGEN1DEAE.4I5 
LAGEN1NA. 386.415 
LAGENINAE.4I5 
Lagenoglandulina. 396 

annulata, pi. 436 
subovata. pi. 436 

LAGENOIDEA. 415 
Lagenolingulina. 397 

angelensis. 397. pi. 439 
Lagenonodosaria. 410, pi. 450 
Lagenopsis. 703 

maliarda. 703 
Lagenosolenia. 428 

soulei.428.pl. 465 
? tenuLstriatiformis. 427 

Lagenula.703 
floscula. 703 

Lagenulina.415 
sulcata.415 

Lagnea. 427
tenuistriaiifonnis. pi. 462 

laguncula. Lagenammina. 31, pi.
21

LAGYNACEA.7 
LAGYNATA. 7 
LAGYNEA.7 
LAGYNIDA.7 
LAGYN1DAE. 7, pis. 1-3 
LAGYN1DEA.7 
LAGYNINAE. 7 
Lagynis, 9 

baltica. 9. pi. 2 
parva. pi. 2 

Lobar peia. 685 
laheei. Polytaxis. 246. pi. 251 
Laimingina. 524. pi. 573 
lakshanika. Natayania. 608. pi. 676 
Lamarckella. 444 

epistctminoides. 446 
media. 444. pi. 476 

Lamarckina, 441,443 
erinacea. pi. 475 
fuchsi, pi. 475

rugutosa. pi. 475 
tatarica.445 
torrei. 554

LAMARCKININAE. 440 
Lamarckinita, 555, pi. Mil 
lamarensis. Reichclina. pi. 255 
Lamarmorclla. 376 

sarda. 376. pi. 407 
lamellate. Semseya. 729 
LAMELLICONINAE. 294 
Lamelllconus. 295 

biconvexa. pi. 304 
Lamellodiscorbis. 559. pi. 607 
Lamina. 75 

irreperta. pi. 59 
laminata. Polystomella. 674 
laminatum. Elphidium. pi. 767 
Laminiuva. 524, pi. 573 
Laminononion. 620 

stcllatum, pi. 694 
tumidum.pl. 694 

Lampas. 405 
trithemus. 405 

Lana.41
neglecta.4l.pl. 30 

lanceolata. Polymorphina. 421 
Pyrulina. pi. 457 

langi. Carixia.313. pi. 324 
Langella. 388, pi. 431 
langharai. Zekritia. 715. pi. 647 
Lankesterina. 402 

(rondea. pi. 443 
LANKESTER1N1NAE.401 
lanlenoisi. Neofusulinella. 259, 

pi. 261
lamschichensis. Yabeina. 292. 

pi. 306
Lantschichites. 261 

maslennikovi.pl. 263 
splendens. pi. 263 

Lapillincola. 724 
faringdonensis. 724 

lapparenti. Globotruncana. 468. 
pi. 505

lapugyensis. Stylolina. 79 
larrazeti. Larrazetia, pis. 397-399 

Mcandropsina. 373 
Larrazetia. 373.374.375 

larrazeti. pis. 397-399 
larva. Alveolites. 361 
larvata. Planorbulina vulgaris var.. 

564
Planorbulinella. pi. 642 

Laryngosigma. 433 
hyalascidia. 433. pi. 466 

LARYNGOSIGMINAE4.il 
LASIODISC1DAE. 206. pis. 217. 

218
Lasiodiscus. 207,7 11 

gnmifer.207.pl. 218 
Lasiotrochus. 207 

tatiuensis. 207. pi. 218 
lata. Eoschuberteila. pi. 260 

Mutgellu.376. pi. 41)6 
Schubertella, 256



Latecella, 546, pi. 591 
latens. Tentilenticulina, 414. pi.

454
Latemovemeuilina. 136,137 

indiscrete. pi. 143 
lateralis, Poroeponides, pi. 595 

Rosalina. 550 
Laterostoma. 530, pi. 578 

neumannae. 530 
Laicrosiomella, 450 

cubensis. pi. 492 
globulosa. pi. 492 
guembeliniiormis. 458. pi. 492 
martini, pi. 492 
pumilia. pi. 492

lateseptaia. Sejunctella. pi. 318 
Spiriltina. 304 

Latibolivina. 499 
anastomose, pi. 549 
byramensis. pi. 549 

LATICARIN1DAE. 576 
Laiicarinina. 570 

altocumerala. pl. 631 
inferillata, pl. 631 
pauperata. pl. 631 
velata.pl. 631 

LATICARININAE. 576 
LATICARININ1DAE. 576 
laticollaris. Allognimia, pl. 4 
Latienckitbyra. 235 

latispiralis. pl. 242 
parva. pl. 242 

Latiendotbyranopsis, 24$ 
grandis. pl. 249

latimarginalis, Opertorbitoliles.
pl. 411

latiseptata, Tariyamaia. 258. pl.
259

latispiralis. Endothyra, 235 
Latiendothyra. pl. 242 

latispiralis var. grandis. Endothyra.
245

laudoni. Alaskanella. 275 
Eoparafusulina, pl. 278 

iaurinensis. Pseudorhapydionma.
pl. 408

Rhapydionina. 377 
lavdaensis. Subedentostomina.

.349. pl. 357
laxiformis. Andrejclla. 232.pt. 240 
Laxoendothyra. 241 

parakosvensis. pl. 245 
Laxoseptabrunsiina. 225 

valuzierensis. 225. pl. 234 
Laxoseptabrunsiina (Spinolaxinai.

226
laynei. Sanderclla. 152. pl. 163 
leanzai. Noloconorbina. 542. pl.

588
lecalvezae. Calveziconus. 156, pi.

167
Pseudotriloculina. 343. pl. 352 
Triloculina. 342.343 

Lechangia. 222 
Lechangsphaera. 193, pl. 209 

minima. 193

leei. Colaniella, pl. 225 
Paracolaniella. 214 

Lceina.278pl. 282 
Lcella. 284.205 

bellula, 285, pl. 295 
LEELL1NAE.284 
leesl. Mendipsla. 197. pl. 212 
legis, Miliamcllus, 385. pl. 429 
legrandi, Bessie 11a. 719 

Halenia.231.pl. 239 
legumen. Nautilus, 414 

Technitella.32, pl. 23 
Vaghtullna. pl. 454 

leischneri. Neoangulodiscus, 706. 
pl.843

Lekilhiummina, 703 
aculeata. 703

lemoinei. Enantiomorphina.418. 
pl.4.66

lens. Crithionina. 38 
Daicrona. pl. 28 
Osangularia, 630. pl. 708 
Robuloides, 393. pl. 437 

Lensarchaediscus. 204.205. pl. 217 
ovalis. 204

Icnticula. Rotalina. 628 
Valvalabamina. pl. 706 

lenticularis. Hettsonina, pi. 312 
Lycoptaris. 704 
Madieporites, 166 
Nautilus, 701.704 
Palorbitolina. pl. 185 
Trocholina. 299 

lenticularis var. «. Nautilus. 685 
lenticulata, Orbulites, 166 
Lcnticulina, 81,405,665,700,703, 

721
cultrata, pl. 446 
danvillettsis. pl. 446 
granaia. 408 
hempsteadensis. pl. 446 
totulata. pl. 446 
schutskajae, 406 
suleymanovi, .3.405. pl. 446 
tchouenkoi var. granata.408 
? teshioensis. 65 
sp..pl.66

Lemiculina IAstacolus),410 
Lcnticulina (Guembelia). 702 
Lemiculina (Hantkeniai. 685 
Lcnticulina lHemirobulmal.410 
Lcnticulina (Maigmulinopsisl. 406 
Lcnticulina (Planularia).413 
Lcnticulina lRobulust,405 
Lcnticulina (Saraccnariai. 407 
Lcnticulina iVaginulinopsis).412 
LENTICUL1NACEA. 386 
Lcnticulinella, 406 

schutskajae. pl. 446 
LENTICULLNIDA. 386 
LENTICULIN1DAE. 403 
LENTICULININAE. 404, pis. 

444-150
Lcnticuliles, 405 

complanatus. 683.686 
rotulatus, 405

lepida. Neomiseliina. pl. 299 
Paratrochammina

I Lepidoparatrochammina I, 
724

Rectoelphidiella, 675, pl. 791 
Schwagerina, 289 

Lcpidocyclina. 612,613,614 
antillea. 612 
asterodisca.613 
epbippioides.614 
mantelli.pl. 687 
minima. 656

Lepidocydina (Amphilepidina). 
612

Lcpidocyclina (Astrolepidina), 613 
Lcpidocyclina (CydolepidinBl, 

612.pl. 68.3 
suvaensis. 612

Lcpidocyclina (Eulepidina). 6J4 
Lepidocydina (Helicolepidina), 

611
spitalis.611

Lepidocydina (Isolepidina), 614 
pustulosa.612 
trinitatis, 612

Lepidocydina iMulticydina), 612, 
pl. 682

duplicata.6I2
Lepidocydina I Multilepidina). 612 

irregularis. 612
Lepidocydina (Neolepidina), 612, 

pl. 682
Lepidocydina (Nephrolepidinal. 

612
Lepidocydina (Pliolepidlna). 612, 

pl. 682 
tobleri.612

Lepidocydina (Polylepidina), 612 
chiapasensis. 612. pl. 683 
proteiformis.613 
punjabensis. 649. pl. 737 

Lepidocydina (Trybliolepidinal. 
614

LEP1DOCYCLIN1DAE. 611.6 13. 
pis. 679-687

LEP1DOCYCLIN1NAE, 613, pis. 
684-687

Lepidodeutcrammina, 127 
ochracea.pl. 135 

Lcpidollna, 292, pl. 305 
LEPIDOUN1NAE. 291 
Lepidoparatrochammina. 724 
Lepidorbitoides. 651 

minima. 656 
nortoni.656 
paronai.65l 
schencki.pl. 741 
socialis.65l.pl. 742 
llbetica. 649

Lepidorbitoides I Astcrorbisl. 655 
Lcpidorbitoides iCryptasterorbisi. 

655, pL 749
Lepidorbitoides lOrbitocydlna). 

656
Lepidorbitoides lOrbitocy- 

clinoidesl.651



LEPIDOR BITOID1DAE, 648, pis. 
735-745

LEP1DORBLTOIDINAE. M8. 649, 
pis. 736-745 

Lepidosemicyclina, 679 
(hecldeaefonnis. pi. 7% 

Lepista.703 
omaia. 703

Leplarchaediscus. 202, pi. 215 
Leplodiscus. 202 
Lcp(ohalysis. 57, 58 

catella.pl. 44
leptoteicha. Psilocilharella. pi. 453 

Vaginulina.413 
Leptotriiicites. 276 

hatchctcnsis, 276, pi. 279 
Lepyiusphaera. 727 
Lemella, 506 

auri. 506. pi. 559 
inflaia.pt. 559 

Lemina. 504, pi. 555 
micae, 504
micae subsp. aniarctica. pi. 555 
micae subsp. micae. pi. 555 
micae subsp. tropica, pi. 555 

LERNININAE.504 
leroyi.Siphoscumla. 175.pl. 193 
lessonii. Ampbistegtna, 609,610, 

pi. 677
Leupoldlna.461 

proluberans. 461, pi. 494 
levicula. Eilohedra. pi. 626 

Epistominella, 548,574 
levmsoni. Alfredosilvesiris. 394. 

pi. 437
lewisi. Cuneolinelta. I46.pl. 153 
liapinensis. Pseudolamarckina, pi. 

476
liasica. Discoidina. 727 

Oculina, 326
liasicum. Ophthalmidium. pi. 334 
liasina. Protocyclina. 728 

TVistix.pl. 440
liasinum. Rhabdogonium. 401 
liassica. Involutina. pi. 314 
liassicus. Nummulites. 299 
libcrtadensis, Eponldclla, 602. pi. 

669
librovlchi. Uralodiscus, 203. pi.

216
libumica. Coskinolina. 154.155. 

pl. 165
Pavonina.359 
Peneroplis. 359 
Rhapydionina. pl. 370 

Lichenopora cribrosa. 93 
Lieberkuehnia. 13 

diffluens, 10 
wagneri. 13. pl. 6 

L1EBERKUEHNUNAE. 11 
L1EBERKUEHN1INI, II 
Liebusella. 145 

pozonensis. 147 
soldanii.pl. 152

LIEBUSELUNAE. I4S, pis. 152, 
153

ligula. Saccammina, 64 
likvae. Sutivania, 359 
liliputana. Earlmyursia. 699. pl.

840
Earlmyetsia punctulata forma. 

699
limbata. Rotalia.7|8 
limbaia var. papillosa. Spirlllina.

302
limhuigcnsis. Pseudopolymor- 

phinoides, 417, pl. 456 
limes. Ramovsia.313. pl. 325 
limneiis. Pseudothununminu. 

pl. 23
Thurammina?. 34 

limnicoln. Asirorhiza, 19,20, pl. 11 
Limocaecum. 721 
Limugnella. 108, pl. 114 

dufarei. 108.pl. 114 
limonitica, Cryptomorphina. 698. 

pl. 839
limosa, Radicula. 20, pl. 11 
linaperta. Globigerina. 717 
Linaresia. 640 

semicrlbraia. pl. 722 
Linderina. 645, pl. 731 

brugesi, 645, pl. 729 
? douvlllel, 646, pl. 731 

LINDERIN1DAE. 645. pis. 728. 
729

lindertensis. Stedumta. 449. pl. 480 
linearis, Gromia. 13 

Oculosiphon.pl. 15 
Penardogromia. pl. 6 
Rhabdammina, 23.24 

lineaia, Entosolenia, 427 
Oolina. pi. 463 

lineolata. Aspidodexia. 695 
lingua. Proroporus, 498 
Linguaferina, 66, p. 49 
lingulala. Munkiella. 675 

Stomoloculina. pl. 791 
Lingulina. 399 

aselliforrois, 435 
bohemica. 703 
carinata. 389, pl. 442 
costata,400
costa la subsp. tricarinaia. 400. 

pt. 442
imptessa. 537 
infirmis.388 
muiabllis. 320 
nodasaria. 390 
papillosa. 60 
polymorpha.414 
rotundata. 538 
tencra, 391 
tuberosa. 537 

Lingulinella, 390, pl. 434 
arciica, 390 

LJNGIJLINIDAE, 394 
UNGULININAE. 399, pl. 442 
UNGULINOPSINAE, 692 
Lingulinopsis. 703 

carlofortensis. 414 
sequana.414

Lingulogavelinclla. 641 
albiensis.641. pl. 721 
tumnica. pl. 721

UNGULOGAVEUNELLIDAE.
633

Linguloglandulina. 704 
laevigata. 704 

Lingulonodosaria. 390 
arciica. pl. 434 
carnica.pl. 434 
nodosaria. pl. 433 
pyrula. pl. 434

Lingulopyrulinokles. 423, pl. 460
crassus. 423

Lingukmigmomorphina. 417 
sanala, 4 17, pl. 456 

Lingulolrochammma, 724 
link!, Eocponidells, 607, pl. 675 
linnei subsp. bulloides. Globo- 

truncana, 468
linneiana, Globotruncana. pl. 505 

Rosalina.468 
linler. Caudina. 419 

Gorisella, pl. 457 
Unthuris. 721 

cassidalus, 721 
Lipinella. 220 

notuta. 220, pl. 230 
Lipinellina. 228,229.232 

kinelensis. pl. 238 
Upininclla. 221), 721 
Lippsina.616 

demens.pl. 691 
lirata.Textularia. 119 

Zotheculifida.pl. 127 
Listerella, 171, pl. 190 

amillarum. 131 
Listerella (Hechtinal. 131 
lithuanica. Miliospirella. 296, 

pt. 310
litoralis. Meandroloculina. pl. 331 
LITUACEA. 64.74.78 
Lltuiforminoides. 69 
UTTJIFORMINOIDINAE. 69 
lituiformis. Lituotuba. 70. pl. 53 

Rectocomuspira. 310, pi. 323 
Trochammina. 69 

Liiuota.78,85.91 
aquisgranensis. 142.143 
aquisgranensis var. conica, 143 
cassis. 74 
difformis. 79 
edwardsensis, 78, pl. 64 
findens, 63 
gtobigerinoides, 701 
glomerata. 81 
inflaia, 78. pl. 64 
nautiloideu. pl. 64 
nautlloidea var. globigerin- 

iforrais. 120
nautlloidea var. soldanii. 145 
westfalica. 85 

LfTUOLACEA.64,74 
LfTXJOLACEAE, 64 
LTTUOLATA.74 \
UTUOLETTA. 74



LITUOLICAE. 64 
UTUOLIDA. 19.74 
LITUOL1DACEAE. 19 
UTUOUDAE. 69. 7 1. 74 ,75.122.

724. pis. 58-64 
LITUOUDEA. 19.64.74 
UTUOLIDEAE. 74 
UTUOLIDEE. 74 
LITIJOLINA, 64,74 
Lituolina. S8

irregularis var. compressa, 68 
LITUOLINAE. 74.78 ,79. pis. 6 3 .«  
Lituolipora. 91 

polymorpha,91. pi. 81 
LITUOLIPORIDAE, 91, pi. 81 
Utuolites, 79 

nauliloklea. 78 
LmJOLITIDAE. 74 
LrTUOLOIDEA.64 
Liluondla. 154.155 

kerfomei. 181 
makarskac, 186 
roberii, 154 

Lituonelloides. 155 
compressus. 155.pl. 166 

Uiuoseptu, 96, pi. 92 
recoarensis.%

Liluoluha. 69,70.694 
gravala. 200 

lituifomris. 70, pi. 53 
Lituonibella, 226 

glomospiroides. 226. pi. 235 
L1TUOTIJBELL1NAE. 226, 

pis. 235.236
LTTUOTUBIDAE.69 ,70. pi. 53 
lituus. Cyclammina, 102 

Nautilus, 371
Pseudocydammina. pi. 102 

Utya.209.pl. 220 
sizianensis, 209 

lobaia, Boldia. pi. 715 
Bolivina, 517 
lnvoluthm. 239 
Rotalina. 636 
Sagrinella.pl. 567 
Serpula. 583
Siphotrochammina. 124.pl. 131 

Lobatula, 583 
lobatula. pi. 637 
vulgaris. 583

lobatula. Utbatuia, pi. 637 
LOBATULINAE. 581 
LOBATULINEA, 581 
lobatulus. Nautilus. 583 
lobosa, Archaeochitosa. 11. pi. 4 
LOBOS1A.729 
Lobularia.704 

vesiculosa. 704
Lockbartia. 660.661,663.667 

haimei.pl. 761 
loculicida. Capsuiina. 727 
Loculorbis. 66, pi. 48 
Locblichella. 61.704 

carteri.471 
hessi.pl. 842

LOEBLICHELL1NAE. 692 
Lueblichia. 239.251 

ammonoides. pi. 253 
Loeblichia (Urbanellai. 239 
LOEBLICHI1DAE. 250, pis. 252, 

253
LOEBI.ICHI1NAE. 251, pi. 253 
LOEBLICHINAE. 250.251 
LOEBL1CHINIDAE, 250 
Loeblichopsis, 61 

cylindrica.pl. 46 
Loflusia. 110 

bemmeleni. 102 
prnica. I10.pl. 116 

LOFTUSIACEA.97 
LOFTUSIIDAE. 109, pis. 116-118 
LOFTUSIINAE. 109 
LOFTUSINA, 109 
LOFTUSINAE, 97, 109 
Loisthostomala. 632 

exiguum. 632. pi. 7 |0  
longa. Acruliammlna. pi. 65 

Placopsilina. 80 
Tewoella. 263, pi. 266 
Xintunia. pi. 832

longevariabilis. Nemogullmia. 15. 
pi. 8

Longiapertina. 346 
varistriatu. 346, pi. 355 

longiapertura. Globorotalia iTur- 
bo total ial. 474

longipuntis. Cribroelphidium. 
pi. 785

Elphidium. 673 
longispiralis, Helicorbitoides, 

pi. 740
Pseudorbitoides. 650 

longissima, Fusulina. 269 
Neoschwagerina (Sumatrinal. 

293
Quasifusulina, pi. 271 
Sumatrma. pi. 307 

lopasniensis. Moellerites, 724 
lopeztrigoi. Amphistegina. 611 
Lorettaoides, 339 

cartagoensis. 339. pi. 349 
lomeiana. Gavelinellu. pi. 718 

Rosalina. 638
lomensis, Eponides. 549. pi. 594 
loshkhorvicus. Evobaculites, 76 

Sculptobaculites. pi. 60 
Louisertita. 221 

clegantissima. 221. pi. 231 
LOUISETTITINAE. 221. pi. 231 
Loxostoma, 501 

instabile. 515. pi. 566 
LOXOSTOM ATACEA. 500 
LOXOSTOMATIDAE, 500, 

pis. 550-552 
Loxostomella. 516 
UJXOSTOMIDAE. 500 
LOXOSTOMIDF.A. 500 
Loxostomina, 515.516,517 

mayori.pl. 567 
LOXOSTOM INAE. 500

Loxostomoides. 499 
applinae. pi. 5 4 9  

Loxostomum, 500 
aculeatum.510 
subrostratum, 500. pi. 552 

Lucasella, 159
lucasi. Androsina. 378. pi. 410 
lucens. Disonella. 699. pi. 840 
lucida. Iridia, pi. 27 
lucidus, Tomaculoides. 434. pi. 

469
lucifuga. Nubccularia. 324, pi. 332 
luculenta, Allanhancockia. 435. 

pi. 469
Textularia. 176

luculemum.Planctostoma.pl. 194 
ludwigi, Glomalveolina. pi, 376 
lueckei. Ammobuculiles, 83 

Bulhobaculites. pi. 70 
Lugdunum.499 

hantkenianum. pi. 550 
Lugtonia.211 

concinna. pi. 221 
luknsi. Hottingerina. 373. pi. 395 
lunuta. Eponides. 641 

Paralabamina. pi. 721 
Lunatriella. 454 

spinifera. 454. pi. 487 
lunothalamia. Periptvgma. 13. 

pi. 6
Lunucammina, 213 

devonica. pi. 223 
devonica suhsp. rara. pt. 223 
excavate. pi. 223 
jonesi.pl. 223 
orientalis.pl. 223 
permiana. pi. 213 

LUNUCAMM1NIDAE. 212 
luquensis. Gansudiscus, 314 

Hemlgordiopsis, pi. .326 
lusitanica, Anchispirocyclina. 

pis. 108.109 
Dicydina. 106 

Lycophris. 704 
faujasii. 646, pi. 731 
lenticularis. 704 

lyra. Hauerina. 336 
Podolia, pi. 342 

Lyrtna. 704 
tischeri,704 

Ly sella. 235
gadukensis. 235. pi. 242 

lysi. Tountarchaediscus. 203. 
pi. 216

macheathi. Slphonoperta. 333. 
pi. 341

macellum. Elphidium. pis. 786. 
789

macellus. Nautilus. 674 
Nautilus var a. 674 
Nautilus var/J. 674 

mackinnnni. Bifarina. 527 
Valvobifarina, pi. 575 

Maclayina. 196, pi. 211 
scitula. 196



macrescens. Jadammina. pi. 133 
Tritchummino inflata var..

125. I2(>
Macrodite.s. 704 

cuculloius. 704 
macroporu. Orhulites. 647 
macroporus. (hnphalocyclus, 

pis. 734.735
macrostoma, Birsteiniollu. 53. 

pi. 42
madarazi. Nummuliics.682 

PellalLspira, pi. 803 
madeirue. Paratrochammina. 121, 

pi. 128
madhuchakra, Alveocluvulina. 

694, pi. 837
Mudreporitcs lenticulans. 166 
madrugaensis. Charltonina, pi. 707 

Pscudoparrclla. 629 
Rolalia.658 
Thalmannita. pi. 754 

mogdaienaensis. Wheclerella,
539. pi. 584

magharaensis. Paleogaudryina. 
I33.pl. 142

magna. Archnelagcna. 724 
Archaesphncra. 189 
Diplosphacrina, pi. 207 
Gyroidinella. 594. pi. 653 
Neoarchaesphaera, 189. pi. 207 
Pachyphloia, pi. 224 
Palcnpolymorphina. pi. 458 
Pseudogeinitzina. 214 
Quasitubcritina. 189 

Magnella.704 
rcillingerae. 704. pi. K42 

Magnesoina. 131 
antlllarum.pl. 834 

Magnitella. 704 
porosa. 704. pi. 842 

magnus. Pseudopyrulinoides. 420 
Triloculinoides.345. p|. 352 

Maichelina. 213 
consueta.213. pi. 224 

mujzoni, Paleolituonella. 148. 
pi. 155

Rhodonascia, 712. pi. 846 
makarskac. Lituonella. 186 

Pfenderieonus. pi. 206 
Makarakiana. 183 

trochoidea. 183. pi. 201 
Maklaya. 291 

pamirica, pi. JtX) 
malabaricu, Pseudotaberina. 725 
raalcolmi. Rhabdella. 7 11 
malevkensis. Bisphaera. 195, 

pi. 211
maliarda, Lagcnopsis. 703 
maljavkinl.Tbheritina, 189.1% 
maljawkini. Diplosphacrina. 

pi. 207
Tuberitina. 188.196 

Mallopela.721
mameti. Globispimplectammina. 

220, pi. 229

Mamilla.36 
hemispherica. 36 

mantilla. Crithionina.38, pi. 28 
mammillatus. Clypcorbis. pi. 735 

Cycloclypeus.684 
Orbitoides, 648

mamilligcra. Pseuduwoodella. 657. 
pi. 755

manaarcnsis. Zaninettia. 307,309. 
pi. 321

manasi.Simplorbitolina. 162. 
pi. 177

Mandjina.SM 
excavaxa, 514, pi. 566 

M andorovclla. 339 
mioceniea, 339. pi. 346 

Mangashtia. 704 
vlennoti. 704. pi. 838 

manitobensis. Reophacella.pl. 142 
Manorella. 642,643 

cretacea. pi. 65 
pmteus. 642. pis. 724.725 

mamclli. Lxpidocyclina, pi. 687 
Nummulites. 614

munyschcnsis. Ammobaculites. 78 
maopingensis. Neohemigordius. 

297. p|. 311
maoria. Karreria. pi. 724 

Vagocibicides. 642 
marblensis. Millerella. 252. pi. 254 
marblensis var.. Millerella. 253 
marcellae. Curtrightia. 56b. pi. 618 
Muigaritclla. 613 

ospinae. 613
margaritiferu. Spirillinu, 302 
marginalis. Orbuliles. 382 

Sorites. 382 
Maiginara. 194 

tamarae. pi. 210 
Marginarae, 194 
MARGINAR1DAE. 193, pi. 210 
marginata. Bulimina. 521. pi. 571 

Conorhina. 541, pi. 587 
Fissurina, pi. 465 
Marginoiruncana. pi. 503 
Nephrolepidina. pi. 681 
Nummulites, 612 
Rosalina, 469 

Maiginopora. 381,382 
vertebralis, 381. pi. 418.419 

Marginopora I Amphisonisl. 380 
Marginotruncana. 469 

marginata, pi. 503 
paraventricosa. 468, pi. 504 
pileolilbrmis. 470 
undulata. pi. 503

MARGINOTRUNCANIDAE, 467 
Maiginulina. 411,721 

colliczi. 412 
costata.406 
(als.410
inacquistriaia.412 
inversa.412 
raphanus, 411, pi. 451 
trigona.413

MARGINIIUNAE.409 
marginulinaelormis. Adelungia. 

pi. 44
Pscudoreophax, 57 

Marginulinelln. 392,411, pi. 436 
lypica. 392

M ARG1NULINELUDAE. 403 
M ARG1NUL1N1DAE. 403.409 
MARG1NULININAE, 409, pis. 

450-452
Marginulinita. 390 

dilatata. 390. pi. 435 
marginulinoides. Stacheia, 729 
Maiginulinopsis, 406,411 

bradyi. pi. 446 
densicuxlala. 406. pi. 44b 

mariae, Ftourensina. 141 
Remesella, 146, pi. 153 
Spiroplectinella. pi. 120 

Mariaella. 432 
marianensis. Gypsina, 590 

Kanukaia. 384. pi. 426 
Tayamaia. pi. 647 

Mariannenlna. 703.70S 
pukhra.705.pl. 842 

mar lei, Aubignyna. 643. p|. 726 
Crenavemcuilina.pl, 148 
Eoplacopsilina. 80 
Flourensina, 141 
Subbdclloidlno. pi. 66 

Marieita. 118 
prismatica. pis. 124. 125 

MARIEIT1DAE. 117, pis. 124.
125

maridcnsis. Cribropullettia. 621. 
pi. 6%

Nonion. 621
marielina. CribrogloborotHlia. 548. 

pi. 594
Mariella.432 

sibirica. 432
marina. Anomalinulla.636, pi. 715 
marinus,Kibisidytes,9,pl. I 
marisalbi. Hemisphaerammina. 

pi. 25
Iridiella. 36

marlysae. Sainlclairoides. 443. 
pi. 473

mannoris, Cameroconus. 696 
marschalli. Austrocolomia. 387. 

pi. 430
Marsipella, 23 

cylindrica.23 
clongaia.23.pl. 15 
rustica. 56

MARSIPELLINAE. 23 
MAR SON ELLIN AE. 38 
Marssonella, 85 .1C9 

keijzeri. 187 
ouachensis. 700 
oxycona. pi. 188 

marssoni, Bulimina, 511 
Marsupophaga. 18 
Marsupuiina, 13 

schultzei, 13, pi. 6



marthae. Pseudorbitolina. Ib2. 
pi. 171

martiguue. Moniscchiuna. 104, 
pi. 107

Monigue&ia. 106 
cyclamminiformls. 106, pi. 110 

martinae. Conorbina. 587 
Epithemella. pi. 641 

martinezpicoi. Riveroinella.488. 
pi. 53.3

martini. Latcrostomella. pi. 492 
Maninoitielia. 171 

communis.pl. 190 
primaeva, pi. 190 

Martyschiella. 83, pi. 69 
albensis, 83

masanae, Paiaplcctogyra. 242. 
pi. 246

maslakovae, Falsomincana, 463. 
pi. 497

maslennikovi. Codonofusicllu 
(Lantschichites). 261 

Lantscbichitcs. pi. 263 
Maslmella, 596 

chapmani, 596. pi. 657 
Masonella. 38 

planulata. 38. pi. 28 
MASONELUNAE.38 
Massilina. 54.335,340.352. 

353,354
alveoliniformis, 332 
australis. 341
jacksonensis var. punctato- 

costata. 353 
mirceai.pl. 344 
rugosa.336 
secans, pi. 344 

M ASSILIN1NAE, 333 
Massllinoides. 335 

bancocki, 335, pi. 345 
mastelcnsis.Gypsina. 597. pi. 661 
maia, Hofkcruva. pi, 573 

Hofkcruva (Hoflteruval. 523 
Matanzia. 145 

bermudezi, 145, pi. 153 
MATANZUNAE. 145 
maihieui. Dunborula. 260, pi.

262
matleyi. Borelis, 357 

Camerina. 675 
Pcllatispirella. pi. 789 
Pseudofabularia, pi. 365 

Matihewina. 727 
mututina. Deniollna.388.390 

Mesodemalina, pi- 434 
muuricensis. Tritubulogencrina. 

520.pl. 570
maxima. Pseudomarssonella. 

170.pl. 188
maximus. Archaediscus. 205 

Nodosarchacdiscus. pi. 217 
mavaroeasis. Abaihomphalus.

' pi. 509
Globotruncana. 471 

mayeri. Globorotalia, 718

mayi, Ciperuzoa. pi. 573 
Siphogcncrina. 523 

Maylisoria. 10 ,11 
pscudoschcda, 10. pi. 4 

M AYLISORIIDAE. 10, pi. 4 
Mayncella.99
mavnci. Pseudospirocycllna. 106.

' pi. I ll
Mayncinu. 72.73 

orbignyi. 72.pl. 56 
MAYNCINIDAE. 71, pis. 54-58 
roayori. Bolivina. 71.72.516 

Loxostomina. pi. 567 
Rotaliammina, 123. pi. 130 

Mccloudia, 276 
contracta. pi. 279 

mccullochac. Pseudofissurina. 
429. pi. 466

mckannai. Globigerina. 717 
meandrina. Meandrospira. pi. 323 

Streblospita.312 
Meandroloculina. 321 

bogaischovi. 321. pi. 331 
lilorulis.pl. 331

MEANDROLOCULININAE. 321, 
pi. 331

Meandropsina. 373,374 
larrazeti.373 
?rultcm,372 
vldali.373.pl. 399 

MEANDROPSIN1DAE. 372, 
pis. 393-405

MEANDROPSIN1DEA, 366 
MEANDROPS1NINAE. 372 
Meandrospira. 298.311.312,313 

iulia, pi. 323 
meandrina, pi. 323 
washitensis. 312, pi. 323 

M eandrospiraneQa .312 
samueli.3l2.pl. 324 

MEANDROSPIRINAE. 311, 
pis. 323,324

measpis. Tikhinella, 211, pi. 221 
media. Lamarckella. 444. pi. 476 

Orbitoides. pi. 731 
Orbitolltes, 646 

Mediendothyra. 242, pi. 246 
Mediocris. 254,255,256 

mediocris. pi. 255 
Mediocris (Chomatomediocrisl. 

254
b revise uliformis. 254 

Mediocris (Plecinmediocrisl. 256 
asymmetrica. 256 

mediocris. Eosiaffella. 255 
•-Mediocris.pl. 255 

Mediopsis. 235,236 
kharaulakhcnsis, pi. 242 

mediterranea. Abriolina, 693, 
pi. 837

Dujardinia. 699
meditemuiensis. Planorbulina, 

588. pis. 645.646 
Mcdocia. 661 

blayensis. 661. pi. 762

medwaycnsis.Gaudryina. 179 
Migros.pl. 1%

Megalostomina. 442. pi. 475 
(uchsi, 442

megapora. DexioporaV. 698 
megastoma. Simionescella. 643. 

pi 724
Mcgastumella. 574 

africana.574.pl. 627 
Megathyra.705 

planularia.705 
megathvra. Allotheca. 693 
Meidamonella. 171 

novangliae.pl. 190 
meitiensis. Gallowaiina. 261. 

pi. 263
Melarchaediscus, 202, pi. 215 
Mclathrokerion, 90,91 

valserinensis.90.pl. 79 
Melaiolla. 236 

whitfieldensis. 236. pi. 242 
melo. Borelis. 362. pis. .374,375 

Nautilus. .362 
melo var. u, Nautilus. 362 

var. d ,  Nautilus. 362 
mclobesioides, Gypsma. 597 
Melonia.362,621 

'! labyrinthus. 255
Melonia iBorelisi sphaeroidea. 255 
MELONIDAE, 615 
Melonis. 621.673.701.721 

barleeanum. pi. 696 
etruscus. 621 
pompilioides. pi. 6% 

MEL0N1SINAE. 620 
Melonites. 362 

sphaerica. .362 
sphaeroidea. 255 

melonoides. Borelis. 362 
memhranacea. Globorotalia. 

pi. 515
Planulina. 475 
Reophax. 17

mcmbrnnaceum. Nodell um, pi. 10 
McnardelU.475, pi. 516 
menardii. Globorotalia, 476. 

pi. 516.529 
Rotalia. 475 

menardii var. fijiensis, 
Globorotalia. 718 

menardii subvar. pauperata. Pub 
vinulina repandu var., 578 

menardii var. tumida. Pulvinulina. 
475

Mendesia. 123, pi. 130 
minutu. 123 

Mendip&ia, 197 
leesi, 197. pi. 212 
rarispinata.pl. 212 

Meneghinia. 370 
nouliliformis, 370 

mengaudi, Laffitteina, pi. 759 
Nummulites.661 

Mcnkenlna.411 
beiryi.411. pi. 451



MENKENINAG.410 
menneri subsp. solida forma fossa. 

Endothyra. 244
meridionalis. Altinerina. 366, pi. 386 

Nanlingella. 261. pi. 261 
Palaeolituonella.pl. 153 
Textularia. 148 

Merlingina.86 
cretacea. 86. pi, 73 

mcrosa. Talimuella. 134.pl 141 
Mesammina.37 

annika. 37. pi. 26 
Mesania. 70S 

vermiformis. 705. pi. 842 
Mesocarinina, 578, pi. 631 

velala. 578
Mesocibicides, 583, pi. 637 

pilotrockcnsis. 583. pi. 637 
Mesodentalina. 389.390.396 

matutina. pi. 434 
Mesodiscux, 295 
Mesoendothyra. 97.98 

complanata.98 
izjumiana. 97. p|. 94 

MESOENDOTHYRIDAE. 97.98. 
pis. 93-95

MESOENDOTHYRINAE, 97 
Mesolcnticulina, 406,408 

partidlana. 406. pi. 446 
Mcsopatellina. 306 

difTerens. 306. pi. 320 
Mesopateoris, 339 

gullensis, 339, pi. 349 
Mesopora.705 

chloris. 705 
Mesorbitolina. I6S 

7drasensis.pl. 176 
pengboensis.pl. 182 
texana, pi. 182 

Mesorotalia. 644, pi. 726 
fastidiosa. 644 

Mesoschnbertella. 259 
ihompsoni. 259, pi. 260 

Mesosigmoilina. 346 
minuta. pi. 356

mesotriassica, Globigerina. 439 
Oberhausetella. pi. 472 

Messina, 721
Messinoglobigerinella, 721 
Metacarinina, 578, pi. 631 

inferillata, 578 
Metadoliolina. 289 

gravitesta, pi. 297 
Meuhenonalienla, 569, pi. 623 

rugosiformis, 570 
Metalingulina. 436 

belluliformis. 436, pi. 470 
Metamorphina. 36, pi. 25 
Metapatellina. 555 

pcrculta. 555. pi. 601 
Metapolymorphina. 420 

charlottensis. pi. 457 
Melarotaliclla. 564 

parva. 564. pi. 616 
simplex, pi. 6)6

Metaschwagcrina. 292, pis. 303, 
304

ovalis. 292
meiensis. Annulina.694, pi. 837 
metula. Duotaxis. I32.pl. 140 
mexicana. Ammospirata. pi. 120 

Arenoparrella. pi. 134 
Articulina.350 
Claudostriatella. 565. pi. 617 
Eggerella.pl. 189 
Globigerina, 493 
Miogy|Jsina.679 
Miogypsinita. pi. 798 
Paramtalia, pt. 755 
Pavonine. 112 
Poritextularia. I76.pl. 194 
Porticulasphacra. pi. 540 
Rotalia. 659 
Rotaliatina. 634. pi. 715 
Rutherfordoides, pi. 578 
Streptalveolina. 365. pi. 384 
Trochammina inflata var.. 126 
Vemeuilina. 170 
Vertebrasigmoilina. pi. 357 
Virgulina. 531 

mexicana var. uragonensis.
Hontkenina.486 

Meyendorffina, 160 
bathonica. 160.pl. 177 

Meyendorffina iGutniceliai. 159 
Meyendorffina (Lucasella). 159 
Meyendorffina fPaiacoskinolinal. 

162
meyerhoffi. Eoeponidella, pi. 675 

Eoeponldella 1 Umboasterella i, 
607

mica. Raibosammina. 30. pi. 20 
micae. Cassidulina. pi. 5.55 

Lemma. 504
Lcmina micae subsp., pi. 555 

micae subsp. antarctica. Lemina. 
pi. 555

micae subsp. micae. Lemina. 
pi. 555

micae suhsp. tropica. Lemina, 
pi. 555

Micatuba. 16 
flexiUs. pi. 9 

MICATUB1NAE. 15 
micheliana. Pulvinulina.477 
micheliniana. Globorotalites. 

pi. 706
michoti. Eblanaia. pi. 237 

Plectogyra. 228 
micra, Globanomalina, pi. 531 
Microcometes.9,10 

paludosa.9, pi. 2 
M1CROCOMETESIDAE, 7 
MICROCOMET1DAE.7 
MICROCOMETIDES, 7 
Mlcrofascidites. 361 
Microglobigerinclla, 721 
Microgromia elegantula. 13 

rauclcola, 8
MICROGROMIIDAE.7

Micromelula. 17 
hyalostriata. 17. pi. 9 

microstoma. Globigerina. 717 
Microtubas, 727 

communis, 727 
micrus. Cibicides. 637 

Cibicidoides. 637 
Nonion. 485.486 

midwavensis. Adhaerentia. 81. 
pi. 66

Ammobaculites. 78 
Chiloguembeltna. pi. 493 
Guembelina, 458 

Migios. 179 
medwayensis.pl. 1% 

Mikhailovella. 244 
gracilis, pi. 248 

Mikrogromia.8 
mucicola. 8

MIKROGROM11DAE. 7 
M1KROGROM1IN1.7 
mikruus. Dilrema. 10 

Pseudoditiema, pi. 3 
Milesia. 578 

diffcrcns. 578 
Milesina. 578,579 

differens.pl. 629 
Miliamellus. 385 

legis. 385, pi. 429 
Mlliammlna. 53 

arenacea.54 
circularis, 55 
earlondi, 53.54. pi. 40 
oblonga, 53,54. pi. 40 

MIL1AMMINATA, 19 
MILIAMMINEA. 19 
MILLAMMINIOA. 19 
M1L1AMM1NINAE, 53 
miliaiti.Simplorbitolina?. 163 

Valdanchella.pl. 177 
Miliola, 353 

elongata.708 
saxorum.pl. 361 

Miliola (Hauerina 1.334 I 
Miliola (Monocystisl. 705 
MILIOLACEA, 328 
Miliotechina. 328 

stellata, 328, pi. 831 
MILIOLECH1N10AE. 328, pi. 831 
MILIOLETTA, 352 
MIUOUCAE.328 
MILIOLICEA. 309 
MILIOLIDA. 309.352 
MILIOUDACEAE. 309 
MILIOLIDAE. 202.309.332,352, 

710. pis. 360,361 
M1LIOUDEA. 309.328,352 
MIL10LIDEE, 352 
MILIOUDINA. 352 
MILIOUNA, 309,352.353 
Miliolina, 344 

arenacea.53 
bucculenla. 331 
caucasica. 345 
cultrata.325



oblongu. 53
oblongu var. arenacca. 53 
reussi, 345 
rupertianu. 354 
separans.343 
triquetra.333 

MILIOUNAE.352.353 
pis. 360.361

Miliolinelta. 331.340,344.345 
oregonensis. pi. 350 
perplexa. pi. 350 
subrotunda. 340.344,345 pi. 350 

MIUOL1NELLINAE. 337, 
pis. 346-354 

M1LIOLIN1DAE. 352 
MILIOL1NINAE. 353 
Miliolipora, 308 

cuvillieri. 368. pi. 389 
MILIOLIPORIDAE. 366,368. 

pis. 385-390
MILIOLIPORINAE. 368. pi. 389 
Miliolispirella. 296 

delicata. 2%. pi. 310 
lithuanica. 2%. pi. 310 

M1LIOUSPIRELUNAE. 295 
Miliolites. 353 

saxorum. 353 
secalicus.279 
trigonulo. 344 

MILIOLITIDAE. 352 
MILIOLOIDEA. 328 
Millarella.727 

camabrigiensis, 727 
Millcpora miniacea. 599 

rubra. 598 
Millerdla. 252 

? advena.254 
marblensis. 252. pi. 254 
marblensis var.. 253 

Millerclla IPIcctomillcrellai, 256 
extenia. 256

Millerclla t Seminovella). 251 
Millet ia. 437 
millctti, Biloculina. 342 

Cymbalopota, 591 
Edentostomina, pi. 334 
Millettiana.pl. 648 
Pseudopyrgo. pi. 351 
Textulaiia. 173, pi. 192 
Trimosina, 528. pi. 576 
Walterparria. pi. 467 

Millcuia.437.529 
tessellata. pi. 577 

Mlllcttiana.591 
millctti. pi. 648 

milleuiformis, Walterparria. 
pi. 467

millettii. Lagena, 430 
M1LLETTIIDAE. 529, pi. 577 
M1LLETTIIDEA. 515.529 
Millcttina, 20
milliloides. Neodiscus, 706. pi. 843 
Mimosina, 528 

histrix. 528. pi. 576 
spinulosa. 528

M1MOSININAE. 527 
Minammodytcs. 49 

girtyi.49.pl. 37 
miniacea, Millepom. 599 

Mlniacina, pis. 663.664 
Miniacina, 599 

miniacea. pis. 663.664 
MIN1AC1NIDAE. 598 
minima. Archacsphaera. 188. 

pi. 207
Cymbalopora radiata van., 593 
Elenella. pi. 209 
Fusulina.268 
Gruzdilovella. 725 
Halkyardia. pi. 652 
Lechangsphaera. 193 
Lepidocydinu. 656 
Lepidorbitoides. 656 
Mlniuva. 524. pi. 573 
Orbitocyclina. pi. 751 

Miniuvu.524 
minima.524.pl. 573 

Minoella. 291, pi. 301 
Minojapanella. 261 

delicata. pi. 264 
elongata. 261, pi. 264 

Minojapanella (Neimonggollnal. 
721

Minojapanella iRussiella). 262 
Minojapanella (Wutuellal, 261 
minor. Earlandia. 199 

Hyperammina vulgaris var.. 199 
Orbitoides. 651 

minoricensis, Coskinolma 
IMeyendorffina). 159 

Gutnicellu.pl. 173 
Minouxia. 169,17t> 

bomb. pi. 188 
dordonica.pl. 188 
gumbelitrioides. I69.pl. 188 

MINOUXIINAE. 169, pi. 188 
minuta. Bulimina. 511 

Cuneus. pi. 562 
Cylindria. 698 
Eolagena. 211. pi. 222 
Mcndcsia. 123 
Mesosigmoilina. pi. 356 
Orbitolina. pi. 182 
Pseudosigmoilina, 346 
Reophax.58 
Sabaudia.pl. 157 
Scherochorello. pL 44 
Stetsonio. 575, p|. 628 
Teirutaxis. 248 
Tcxtulariella. 149 
Trltaxia.5ll 
Vialovia.pl. 130 

Minyaichme. 115 
subcretacea.pl. 122 

miocenica. Crihrolurreloides. 143. 
pi. 149

Goesella. 147 
Guppyella.pl. 155 
Mandorovelta. 339. pi. 346 
Noniunella. 617. pi. 689

miocenicus. Rectocibicides. 586. 
pi. 639

Miogypsina, 679 
ubunensis. 680 
dchaanii. 680 
globulina. pi. 797 
gunteri. 679, pi. 798 
indonesiensis. pi. 797 
mexicana.679 
thecidcaeformis. pi. 797 
sp.t pi. 797

Miogypsina (Lepldosemicydinu).
679

Miogypsina iMiogypsinai indo
nesiensis. 679

Miogypsina (Miogypsinellal.680 
Miogypsina iMiogypsinital, 679 
Miogypsina (Miogypsinoidesl.680 
Miogypsina (Miolepidocydina).

680
Miogypsinella. 680, pi. 798 

borodinensis. 680 
M10GYPSINIDAE. 678. pis. 

796-800
MIOGYPSININAE.678 
Miogypsinita. 679 

mexicana. pi. 798 
Miogypsinltella.679, pi. 797 
M iogypsinoides. 680 

abunensis, pi. 799 
borodinensis. pi. 798 
dehaarti. pi. 799 
sp.. pi. 799

M iogypsinoides (Conomiogyp- 
sinoides). 680. pi. 799 

MIOGYPS1NOID1NAE. 678 
Miogypsmopsis.679, pi. 798 
mioindex. Hopkinsina. 524 

Norcoiiia. pi. 573 
Miolepidocydina. 680 

burdigalensis. pi. 800 
panamensis. pi. 800 

Miosorites. 380.382 
umcricunus. pi. 415 

miozea. Globorotaliu. 718 
mira. Crenatella. .337, pi. 352 

Discords, 558
Paraglobivalvutinu. 2%. pi. 230 
Turrispiru. 200

mirabilis. Biplanispira. pi. 800 
Heterospira. 681 
Lubyrintbina. 96. pi. 92 
Quasiendoihyra (Klubovdlal 

kobeitusana subsp.. 241 
Reciochemyshinella. p). 240 
Sphaerella."729
Spiroplectammina. 229.231,232 

mirata. Reticulogyra, 355. pi. 363 
mirceal. Decussoloculina. 335 

Massilina.pl. 344 
Mirfa.705 

subietraedra. 705 
Mirga.705 
Mirifica. 241 

mirifica. pi. 245



mirifica, Buliminellita. 522. pi. 572 
Endoihyra. 241 
Mirifica. pi. 245 
Pseudobaisalina. 516. pi. 528 

mirkomalovae. Baissunella. 726 
Mironovella.446 

mjatliukae. 446. pi. 479 
mirus, Turrispiroides. pi. 214 
mirusa. Pseudoepistominella. 446. 

pi. 478
miscella, Miscellanea, pi. 802 

Nummulites. 681 
Miscellanea. 681 

miscella. pi. 802 
MISCELLANEIDAE.68I 
MISCELLANEINAE.68I 
Miscellanoides. 650, pi. 740 

bramkampi.650 
Misellina. 289 

ovalis, pi. 297 
Misellina (Brcvaxina), 289 
MISELLININAE. 289, pis. 297. 

299
Misilus, 705 

aquntifer. 705
mississlppiensis. Picouina. pi. 360 

Triloculina.353 
Mississippina. 554 

monsouri. 554. pi. 600 
MISS1SSIPPINIDAE. 553, pi. 600 
M1SS1SS1PPIN1NAE. 554, pi. 600 
milis, Alabamina, 573 

Alabaminoides. pi. 626 
mitra. Conorbis. 448 

Gpnorhoides. pi, 480 
Globicuniculus. pi. 528 
Globigerinoides. 483 

Milrapolymorpbina. 419 
miurensis. Epistomaria I Episto- 

mariella 1.602
mixta. Cribmbulimina. pi. 200 

Valvulina. 182
mjatliukae. Mironnvella. 446. 

pi. 4^9
Mjatliukaeina, 51, pi. .38 
mudavensis. Condrustclla. pi. 237 

Mstinia. 228
modcsta var, prolina. Ellipsono- 

dosaria. 540
moellerana. Staffella. 287 
moellcri. Eoforschia. pi. 233 

Palaeostaffella. pi. 294 
Schwagerina. 279 
Staffella. 286 
Tnurnayella.223 

MoeUerina. 218,289,290,727.
730

greenei.727 
Moellerircs. 724 

lopusniensis. 724 
Mocsiloculina. 335 

danubiana. pi. 342 
mollis. Allogromia, pi. 4 

Craterinu. 11
moluccanu. Stomiosphaera. 729

Molnaria, 705 
spinulata. 705 

Monalysidium. 370,371 
xollasi.37l.pl. 391 

Moncharmontia. 90 
apenninica. pi. 80 

Monetulites. 70S 
monile. Orthoceras. 3% 
moniliforme. Nodcllum. 17 
moniliformis, Resigella, pi. 9 

Yanbonia. pi. 846 
monilis, Darjella, 210. pi. 221 
monmouthensis, Globorotalia. 717 
Monocystis, 705 

arcefla.705
monodi. Paradagmariia. 221. 

pi. MO
Monodiexodina. 276 

sutschanica. pi. 277 
Monogcnerina, 705 

atava, 705
monolaieralis. Sivasella. 647. 

pi. 732
Monolepidorbis. 646 

dnuvillei.646
sanctaepelagiae. 646, pi. 730 

Monotaxinoides. 200.206.207 
transitorius. 207, p|. 218 

Monotaxis, 207, pi. 218 
exilis. 248 
suhconica. 207 

monsouri. Mississippina. 554. 
pi. 600

Monspeliensina. 601 
vulpcsi. 601. pi. 668 

monstratus. Orbignynoides. 707. 
pi. 844

monstruosa, PalaeomilMina. 
pi. 336

monstruosum. Sptrophlhalmidium. 
330.331

monterelensis. Anomalina, 638 
Gavelinclla. pl.7]M 

montereyensis. Discorhinella. 577, 
pi. 630

Montfortclla. 583,584 
hramleltci. 583. pis. 636.637 
disjuncta, pi. 657 

montipara, Alveolina.276.277 
Fusulina.276.277.pl. 279 
Schwagerina. 277 

Monti parus. 276,277 
montiparus. 277. pi. 279 

montiparux. Montiparus. 277. 
pi. 279

Triticiles. 277
Tririciles iMontipanisi. 276.

277
Montsechiana. 104 

martiguae. 104. pi. 107 
Mooreinella. 133 

biseriali*. I33.pl. 142 
recurvata, pi. 142 

monitor. Oberhauserina. 707. 
pi. 843

Moravammina. 209 
segmentata. 209, pi. 220 
sizranensis. pi. 220 

MORAVAMMINACEA. 207 
MORAVAMMINIDAE, 209, 

pi. 220
MORAVAMM1NINAE, 207.209 
moravica. Vasicekia. 210, pi. 220 
Morozovclla, 478 

velascoensis. pi. 521 
Motozovelliprimae. 718 
morugaensis, Globigerinoita. 490. 

pi. 537
Morulaeplecta. 114 

bulbosa. 114.pl. 121 
MORULAEPLECTIDAE. 110 
MORULAEPLECTINAE. 114, 

pi. 121
MORULAEPLECTINEA. 114 
mosae, Abrardia, pi. 167 

Dictyoconus. 156 
Moscoviella, 252, pi. 253 
mosquensis. Eosuffella. 719 

Epistomina. pi. 477 
Ozawainella. 252. pi. 253 

moxtleri.Cellonina.28. pL 19 
moureti, Broeckina. pis. 594.395 

Praesorites. 372.373 
mourloni. Avesnella. 225 

Rectoavesnella, pi. 234 
moussai. Yaucorotalia, 664, pi. 764 
moutyi. Eclusia. 95, pi. 89 
Mstinia. 229 

bulloides. 229, p|, 238 
11 fursenko, 227 
fursenkoi.227 
modavensis. 228 
ziganensix. 226 

Mstiniella. 227 
fursenkoi.pl. 235 

mubarckensis. Glomospirella 
illsbekistanial.52 

Usbekistania. pi. 39 
mucicola. Apogromia, pL I 

Microgromia. 8 
Mikrogromia.8 

Mucronina, 397 
hasta.pl. 440 

Mufushanellu.286 
mufushanensis. 286. pi. 295 

mufushanensis. Mufushanclla.
286. pi. 295 

Mulllnia.605 
rara.605. pi. 671 

Mullinoides. 608 
differens.608.pl. 676 

multangula, Stomoloculina. 675. 
pi. 791

multicaraenita. Budashevaella. 
pi. 69

C onoconorbina .719 
Ivdelina?. 198 
Orienta.pl. 212
Pseudolituotubella. 227. pi. 236 

multicameratus. Circus. 83



multicellus. Saccamminis. pt. 24 
Saccamminoides, 27 

rauJtkxntata. Rcciuvigerine, 
pi. 569

Stphogencrina. 519 
Mullicyclina. 612, pi. 682 
Muliidiscus.705 

padangensis. pi. 842 
Multifarina. 705,706 

xintanensis. 705. pi. 839 
multifenestrata. Echinogromia. 

727
mullifida, Dolosella.317 

Grzybowskia.684 
Heterostegma. pi. 808 

Multifidella, 171 
nodulosa.pL 190 

multiridella. Dolosella, pi. 328 
MULTI FIDELL1NAE, 170 
multifimbriata, Diplntremina, 717 
multiformis. Pseudogypsina. 728 
Multilepidina,612 
multiloculata. Anaticinella, pi.

501
Globorotalia?, 467 

Multiloculina. 336 
multiplex. Cyclogyra, 310 
multiplicata. Discocyclina, pi. 820 

Orbitoides (Rhipidocyclina), 
688

raultbamosa, Komokia. 40. pi. 31 
multisccta. Eoeponidella, pi. 675 
multisectus. Discorbis. 607 
multisepta, Globototalia, 629 

Globorotalitev pi. 706 
multiseptata, Neoschwagerina 

(Sumatrina). 292 
Yabeina. pi. 305 

Mulliseptida. 215 
coralllna.215.pl. 226 
farewelli.pl. 226

multispina, Biglobigerinella. 459. 
pi. 493

multispinosa, Elenella, pi. 209 
Neoarchaesphaera (Elenella). 

193
Muliispirina, 363 

irunensis. 363. pis. 378.379 
multislriata, Capitellina, 415 

Lagena. pi. 455 
Pseudedomia. pis. 368.369 

mundula, Truncatulina. 572 
mundulus, Cibicidoides. 573, 

pi. 626
munieri. Somayina, 107 

Vondenbroeckia. 372, pi. 393 
Munkiella, 675,676. pi. 791 

lingulata. 675
munngthensis, Fusulina. 283 

Pseudoschwagerina, pi. 291 
muraii, Enanriodentalina, 396, 

pi. 438
murchisoni, TKplasia, 77. pi. 62 
Murciclla, 358 

cuvillieri. 358, pi. 366 
mureiae. Dictyopsella, pi. 159

Muigeina.7l 
apula, pi. 54 

Murgclla, 376,377 
lata. 376. pi. 408 

Muricoglobigerina, 479 
soldadoensis. pi. 522 

murrayi. Hastigerina, 495, pi. 544 
Keramosphaera. 384. pis. 426.

427
Murrayinella. pi. 621 
Rotalin. 568 

Munayinella. 568 
murrayi. pi. 621 

mutabilis. Llngulina. 320 
Stellarticulina.pl. 331 

mu tans. Archaediscus, 204 
Neoarchaediscus.pl. 217 

Mychostomina, 303 
revertens.pl. 318 

Myxotheca. 9 
arenllega.9,pl.2 

MYXOTHECINAE.7 
Nagatoella. 274.277 

orientis. pi. 280 
Nagatoella I Darvasites), 274 
nakamurai, Discorbis, 568 

Planoglabnnella. pi. 621 
nakhitschevanica, Pseudoplano- 

globulina, 455, pi. 488 
nalivkini. Ammobaculites. pi. 238 

Paraendothyra. 236. pi. 243 
nammalensis. Sakhiella. 547, 

pi. 593
Woodella.pl. 626 

nana. Endospiroplectammina. 
pi. 240

Spiroplectammina. 232 
Nanicella. 250 

gallowayi.pl. 253 
NANICELLIDAE. 250 
NANICELUNAE. 250, pis. 252. 

253
Nankinella, 286 

discoides. 286. pi. 294 
orbicularia, 286 

NANKINELLINAE. 284 
Nanlingella. 261 

meridionalis. 261, pi. 261 
Nanushukclla.448, pi. 480 

umiatensis. 448
naparimaensis. Globigerinita, 481, 

pi. 525
Narayania, 608,609 

lakshanika, 608. pi. 676 
narivaensis. Gravellina. 144. 

pi. 149
natlandi. Cibicides, 584 

Rhodanopeza. pi. 638 
Naliandia. 546 

secasensis, 546, pi. 592 
Naupliella, 165 

inxdita. 165, pi. 183 
nautilifonnis. Bradyina. 246 

Meneghinia. 370 
Nautilina, 706 

puteolana. 706

Nautiloculina.71 
oolithica. 71, p|. 54 

NAUTILDCUUNlDAE,70.pl. 54 
nautilnidea. Lituoln. pi. 64 

Utuolites. 78
nautiloidea var. globigeriniformis. 

Lituola. 120
nautiloidea var. sddanii.

Lituola. 145
Nautilus acutauricularis, 405 

aduncus. 378 
ambiguus. 370 
ammonoidcs, 682.683 
angulatus. 378 
asterizans, 640,720,721 
auricula. 545 
balthicus. 580 
beccarii, 664.665 
calcar. 405.721 
comatus, 398
costatus. 3.407,408. pi. 449 
cialiculalus. 674 
crepidula. 410 
crispus, 674 
depressulus. 665 
faba.617 
farctus. 709 
incrasatus, 617.721 
inflatus. 122 
laevigatulus. 665 
Icgumen. 414 
lemicularis, 701,704 
lenticularis var f . 685 
lituus,37| 
lobatulus. 583 
macellus. 674 
macellus var. a, 674 
macellus var. 0 .674 
melo, 362 
melo var. a. 362 
melo var. 6,362 
orbiculus, 378,382.383 
planalus,371 
pompiliotdes. 621 
radiatus. 609 
redicula, 397 
raphanus, 398.411.722 
repandus, 549 
scalaris.410 
spengleri, 671 
strigillatus, 674 
strigillatus var. a. 674 
strigillatus var. 0 .674 
umbilicatulus, 701 
vortex. 405

Nautilus (Orthoceras) costatus, 
407.408.411 

pennatula, 113 
nautilus. Hemisterea, 702 
Navarella. 84 

joaquini, 84, pi. 70 
novanoensis, Ammobaculoides.

111. pi. 119
Heterohelix, 456, pi. 490 

navicula, Crisiellaria. 407 
Saracenaria. pi. 448



navicularis, Scortimus.712 
Neagurtes. 352,35.1 

byramensis, pi. 360 
ferayi. pi. 360 

NEAGUITESINAE, 352 
NEAGUITINAE. 352, pi. 360 
needhami. Pscudosiaffella. 257, 

pi. 259
neglecla, Lana.4l.pl. 30 
neglectus var. sleHaius. Cyclo- 

clypeus. 686 
Neimonggolina, 721 
neivaensis. Vostokovella. 51, pi.

39
Nemkovella. 721 
Nemogullmia. 15 

longevariabilis. IS. pi. 8 
Nemophora. 376 
Neoacarinina. 476 

blowi.476. pi. 518 
Neoacarininiprimae. 718 
Neoalveolina, 362 
NEOANGULDD1SC1NAE. 692. 

706
Neoangulodiscus. 706 

leischoeri, 706, pi. 843 
Neoanomalina. 617, pi. 691 

chincaensis.617 
Neoarchaediscus, 204,205 

akchlmensis.pl. 217 
inccrtus.pl. 217 
■nutans, pi. 217

Neoarchaediscus I Lensarchae- 
discusl. 204

Neoarchaesphaera. 189,721 
bykovae, 189 
magna, I89.pl. 207 

Neoarchaesphaera l Elcnclla), 193 
muliispinosa, 193 

Neobronnimannia. 563, pi. 613 
compacts. 563 

Neobrunsiina, 227 
finilima, pi. 236 
uva.pl. 236 

Neobuccella, 644 
elaborate. 644, pi. 728 

Neobuliraina.SlI 
canadensis. 511, pi. 562 

Neobuliminoides. 530, pi. 578 
cedrosensis, 530 

Neocarpemeria. 594 
cubana. 594. pi. 654 

Neocassidulina. 530 
evoluta, 530. pi. 578 

Neoclavulina. 183 
intermedia.pl. 202 

neocomiana. Globospirillina, 
pi. 313

Spirillina, 299
neucomica var. rohusta, Gau- 

dryina, 3,133
neocomiensis.Eorupertia. 152 

Pfenderina. pi. 162 
Neoconorhlna. 128,560,562, 

pi. 613
terquemi. pi. 609

Neoconorbina iTretomphalokles), 
562

Neocribrella. 551 
globigerinoides. pi. 596 

Neocrosbyia. 547 
disensa, 547. pi. 592 

Neocuneolina. 147, pi. 155 
Neodelosina, 535 

glenni. pi. 582 
triangularis, 535. pi. 582 

NEODISC1NAE.692 
Neodiscocyclina. 690 

anconensis, pis. 825,826 
Neodiscorbinella. 557 

circinata. 557. pi. 603 
opetosa.pl. 603 

Neodiscus, 706 
railliloides. 706. pi. 843 

neoelongata. Cribeliopsis, pi. 168 
Orbitolinopsis?. 157 

Neoendothyre, 90,393, (4.437 
apenoinica,90 
reicheli.393 

Neoeponides. 558 
auberi.pl. 605
schreibersii. 558. pis. 604.605 

Neoflabellina, 409 
rugosa. pi. 447 

Neofusulina. 270 
subtilissima. pi. 272 

Neofusulinella. 259 
giraudi. 259. pi. 261 
lantenoisi. 259, pi. 261 
occidental, 265 
praecursor. 259, pi. 261 
schwagerinoides. 259 

Neogeinitzina ,213,391, pi. 221 
orientaiis. 213 

Neoglabraiella. 568 
wiesneri. pi. 621 

Ncogloboquadrina. 476 
dutertrci. pis. 514.515 

Ncoguembelma. 457,514, pi.
491

Neogymidina.594 
prolca.pl. 654 

Neohauerina. 341, pi. 349 
socorroensis, 341 

Neohemigordius. 297 
maopingensis. 297, pi. 311 

Neoheronallenia. 570, pi. 623 
craigi.570 

Neoiraqia. 165 
convesa, 165. pi. 183 

Neoivanovdla, 193, pi. 209 
discessa. 193 

Ncokilianina,72l 
Neolaagella. 388 
Neolenliculina. 406 

chathamensis. 406, pi. 447 
peregrina, pi. 447 

Neolepidma.612, pt. 682 
Neolingulina, 399 

viejoensis. 399, pi, 442 
Neomisellina. 289 

lepida. pi. 299

Neoopcrculinnides. 682 68.1, 
pi. 804

Ncoorbitolilcs, 721 
complcxa.721 

Neoozawainetla. 721 
Ncoparadainella. 236 

primordlalis.pl. 242 
Neopateoris. 340 

cumanaens'is, 340, pi. 350 
NeopencToplis. 370, pi. 391 

sarmaiicus. .170 
Neopbihalmina. 340, pi. 350 

oregonensis, .140 
Ncoplanodiscorbis. 577. pi. 630 

galapagosensis, 577 
Neoplanorbulinclla. 588 

saiponensis. 588. pi. 643 
Neorhitolina. 164 

cenoraana. Itv4.pl. 181 
convesa. 164 

Neorbitolinopsis, 166 
conulus. pi. 184 

Neorotalia, 659, pi. 755 
Neoschubenclla, 260 

sisophnnensis, 260. pi. 260 
Neoschwagerina. 291,292 

cntticulifera. pi. 302 
elongata, 292 
ovalis. pis. .103,304 
sumatrinaeformis. 293 

Neoschwagerina (Cancellinal.
291

nipponica, 291
Neoschwagerina (Gifuellal, 291 
Neoschwagerina fMinoclln). 291. 

pi.-MM
Neoschwagerina (Sumamna), 293 

longissima. 293 
multiseptata. 292 

Neoschwagerina I Yabeinal. 292 
inouyei.292

N EOSCH WAG ER1NACEA, 250 
NEOSCHWAGERtNACEAE. 250 
NEOSCHWAGER1NIDAE. 290.

294, pis. .100-308 
NEOSCHWAGERININAE. 290, 

291, pis. 300-306 
Neoseptaglomospinmella. 225. 

pi. 234
Neoscptatoumayella. 721 
Neoseptigerina. 113, pi. 121 
Neospandelina. 389 
Neospiroloculina. 330 

espiriluensis, 330. pi. 338 
Neostaftellu. 255 

labyrintbilormis. 256. pi. 256 
Neostaffella (Hanostaffeilal. 268 
Neothailandina. 294 

piiakpaivBni. 294. pi. 308 
Neotrocholina. 300, pi. 315 

valdensis. 300 
Neotruncorotalia, 721 
Neutuberitina, 188, pi. 207 
NEOTUBERITININAE. 188 
Neouvigerina. 524 

arapullacea, pi. 573



Ncphrolepidina, 612 
duplicata. pi. 682 
marginata, pi. Mil 
pustulosa. pi. 682 
sumalrcnsis. pi. Mil 
suvacnsis, pi. MO 
tobieri, pi. 682 
verocruziana. pi. MO 

Nephrosphacra. .19 
fixsuratn.39.pl. 28 

neugcboreni, Schizophora. 11.1 
neumannac, Coryphoslomu. 

pi. 578
Ganclla, 622. pi. 698 
lsmailiu.84, pi. 77 
Laterosloma, 5.10 

Neumannites, 648, pis. 735.736 
granulalu, 648 

Nevillra. 229 
dvtica.pl. 118 

NevUleUa.229 
Ncvillina.340 

comnata, pi. 349 
Nezzazata. 86.87 

gyra. pi. 72 
simplex. 86, pi. 72 

NEZZAZATIDAE. 7186 , 
pis.72-76

NEZZAZATINAF..86, pis. 72-75 
Nezzazatinclla.87 

adhami.K7.pl. 73 
Nibelia. 237
nibelis. Pojarkovella. pi. 243 

Quasiendotbyra. 237 
nigeriana, Ammoastuta. 79 
Nikicinetla. 316 

septula. 316. pi. 328 
Ninaella, 728 
Ninaloomisia. 706 

dlfferens, 706. pi. 844 
Ninclla.256 

staffelliformis. pi. 256 
Nipperella. 264, pi. 266 
nipperensis. Fusulinella. 264. 

pi. 266
nipponensis, Globocassidulina. 

506
Paracassidulina, pi. 560 

nipponica. Cancellina. pi. .101 
Dyofrondicularia. 402. pi. 440 
Hanzawaia. 639. b40. pi. 719 
Neoschwagerina I Cancellina), 

291
Nipponitella, 277 

explicata, 277, pi. 280 
nitens, Falsotubinella funalis 

subsp.,352 
Tubinellu. pi. 359 

nitida. Acarinina. pi. 521 
Articulina, 350, pi. .159 
Candcina. 482. pi. 526 
Globigerina.478 
Gymidinoides, pi. 713 
P0 ly5t0 mammina.pl. 135 
Rotalina. 633 
Thuchammina, 127

Nodaspeixxliscus. 205 
saleci, pi. 217 

Nodellum. 17 
membranaccum.pl. 10 
moniliforme, 17 

nodifera. Atwillina. pi. 572 
Siphogenerina. 523 

Nodobacularia. .120,321 
compressa. 320 
nodulosa. pi. 331 
tibia, pi. 331 

NodohacularicUa. 319 
japonica, 319. pi. 330 

NODOBACULARIELUNAE. 
319, pi. 330

NODOBACU LARI INAE. 320, 
pis. 330.3.11

Nodochernyshmella. 230 
tumulosa. pi. 118 

Nodocyclinu. 688, pi. 820 
Nodogencrina. 539,540 

bradyi. 5.19. pi. 585 
havanensis. 539 

Nodogordiospira, 315 
conversu, 315. pi. 326 

Nodoinvolutaria. 391 
hunanica. 391. pi. 433 

Nodomorphina, 397 
compressiuscula, pi. 443 

NODOPHTHALM1D1INAE.320. 
pis. 330.331

Nodophthalmidium, 320, .121 
anae.320
compressum. pi. 331 
costatum. pi. 311 
obscurum. pi. 331 
primum, pi. 331 
pyriform is. 54 

Nodoplanulis. 728 
elongata.728

nodosa. Cassidellina. pi. 565 
Dentalina. 538 
Irregularina. pi. 209 

NODOSALIDIA.386 
Nodosarchacdiscus. 203 

maximus.pl. 217 
Nodosarchaediscus (Aspero- 

discusl. 204. pi. 217 
Nodosarchaediscus (Astero- 

archaediscus). 204 
Nodosarchaediscus iNoda- 

sperodiscusl, 205 
Nodosarella. 536,537 

articulata. 538 
mtundata. pi. 584 
tuberosa.pl. 584 

NODOSAR ETTA. 394 
Nodosaria, 212.397,398.699. 

706,721 
abyssorum. 540 
ambigua. 397, pi. 438 
calomorpha. 427 
compressiuscula. 397 
fusulinafonnis. 210 
hasta. 397 
index. 706

laevigata. 398 
perforata. 701' 
pnlysloma. 395 
proceraformis. 391 
pyrula. 396 
radicula. pi. 4.18 
scalaris var. scparans. 410 
sinulata.394 
(exana.64

Nodosaria lDentalinai.395, 
Nodosaria lies Dentalinesi, 395 

cuvieri. .195
Nodosaria (Glandulina l, 432 
Nodosaria 1 lcs Glandulines 1.433 

laevigata. 432
Nodosaria (Mucmnina). 397 
Nodosaria lies Mucronines). 397 

hasta. 397
Nodosaria (Onhocerina). 708 

quadri latent. 708 
Nodosaria (Orthocerine). 708 
nodosaria. Bigenerina. 172. pi.

191
Encorycium. 699 
Lingulinu. 390 
Ljngulonodosaria, pi. 433 

NODOSAR IACEA, 394 
NODOSAR1DA.394 
NODOSAR1DAE. 394 
NODOSARIDEA. 394 
NODOSARIDF.AE. 394 
NODOSARIDIA, 386 
NODOSARIE. 394 
Nodosariella. 398 
NODOSARIELL1DAE. 394 
nodosariformis. Spandelina 

I Spandellnoldes i .213 
Spandelinoides. pi. 211 

NODOSARILDA.386 
NODOSAR11DAE. 394,727.

pis. 437-444.834 
NODOSARIIDEA, 394 
NODOSARIINA. 386.427 
NODOSAR11NAE, 394, 

pis. 437-441.834 
NODOSARINA. 394 
Nodusarina,72l 
Nodosarina I Vaginulina), 414 
NODOSARINAE. 394 
NODOSAR IOIDA. 386 
NODOSARIOIDEA. 386.394 
nodosarioides. Articulina. pi. 331 
Nodosariopsis, 410,706 
Nodosaroum. 706 
Nodosigmoilina. 204 
Nodosinellu. 211.212,705 

concinna.211 
cyllndrica.210 
digitata. 2l2.pl. 222 
gaussica.62 
perelegans. 211 
wedmoriensis. 694 

NODOS1NELLACF.A. 210 
NODOSINELLIDA, 211 
NODOSINELUDAE, 210.211, 

212.706.727.pl. 222



NODOSINELLINAE. 211.212. 
706

NODOS1NIDAE.62 
NODOSININAE. 62, pi. 46 
Nodosinum. 62 

gaussicum. 61.62. pi. 46 
nodosus. Corbis. 192 
Nodplina, 57.58 

dentaliniformis. pi. 44 
Nodulinella.72l 
nodulosa. Clavulina communis 

var.. 171
Dendmtuha, 16, pi. 9 
Multifidella.pl. 190 
Nodobacularia. pi. 331 
Nubecularia..l21 
Pseudonodosinella. pi. 46 
Reophax.61,62

noctlingi, Saraswati. 62.1. pi. 700 
Nonion, 616,617,619,640,701. 

721
chincaense. pi. 691 
costlferum. pi. 691 
demens. 616 
fabum. pi. 690 
? marielensis. 621 
micrus. 485.486 
shansiense. 616 
tannerbankense. pi. 691 
transversum, pi. 691 

Nonion (Cribrononionl. 673 
NON ION ACE A .615 
Nonionella, 123,617,721 

abemms, 721 
miocenica,617, pi. 689 
parri.619 
simplex, pi. 689 
tumida,618 

Nonionelleta. 618 
tumida.pl. 693 

NONIONELLIDAE. 615 
NONIONELL1DEA, 615 
Nonionellina. 617 

labradorica. pi. 689 
NONIONEUJNAE. 615 
NONIONELL1NEA.6I5 
NONIONELLININEA. 615 
Nonionia.721 
NONIONIDA.497.615 
NONIONIDAE, 581.615, 

pis. 688-6% 
NONIONIDEA.6I5 
NONIONINA. 497 
Nonionina.721 

brownii.450 
bullokles, 621 
canariensis. 66 
cretacea, 374 
germanica. 616 
globulus. 240 
grateloupi.618 
heleroporu. 673 
labradorica. 617 
pelagica. 495. pi. 544 
rotula. 246 
sphaeroides. 621

slelligeru. 619 
subgranosa. 673 
tuberculata. 673 

Nonionina I Nonion 1.617 
NONIONINAE.615.pls. 688-69.1 
NONIONINEA. 615 
NONIONINIDAE.6I5 
NONIONINIDEAE.6I5 
NONIONININAE.6I5 
NONIONOIDEA. 615 
Nonionoides, 616,618 

grateloupi. pi. 692 
Norcottia. 524 

mioindex. pi. 57.1 
norcrossi. Cassidulina. 506 

Islandiella, pi. 559 
norcrossi subsp. australis, Cassid

ulina. 506
nordlca. Globocassldulina subcali- 

fornica subsp., pi. 557 
normani. Bulimina. 452 

Roheninnides, pi. 483 
Normanina, 41 

conferta.pl. 30 
nortoni. Lepidorbitoides. 656 
Norvnnganina, 173, |74, pi. 192 
notalnclla. Globocassidulina. 

pi 557
Sphaeroislandiella. 505 

notalnus. Ammocibicoides. 80. 
pi. 65

notate. Lipinella. 220, pi. 230 
Rauserina, 189, pi. 207 

nothi.Thalmannina. 714. pi. 845 
Nothia, 22 

grilli.pl. 1.1 
subalpina.pl. 13 

Notoconorbina. 542 
leanzai. 542. pi. 588 

Notodendrodes. 46 
amarctikos. 46, pi. 34 

NOTODENDROD1DAE. 46, pi. 34 
Notoplanulina. 634 

rukauroana, pi. 713 
Notorotalia. 676 

clarki. 677 
tainuia, 676 
zelandica. 676. pi. 792 

NOTOROTAUINAE.676, 
pis. 792-794 

Nouria. 117
polymorphinoides. 117. pi. 123 

NOURI1DA. 19 
NOURUDAE. 117, pi. 123 
NOURI1NAE. 117 
Novalesia. 114 

producta.pl. 121 
NOVALESIINAE. 114, pi. 121 
novangliae. Gaudryina baccata 

var.. 171
Meidamonclta. pi. 190 

Novatrix. 139. pi. 145 
Novella. 251 

cvoluta.25l,pl. 253 
primitiva. pi. 253 

Novella (Pseudonovella i. 253

Noviuva. 525, pi. 57.1 
novorossica var. deformis. Nubec- 

ularia.311
novozealandica. Nummodiscorbis. 

634.pl. 714
novozealandicum. Astrononion. 

620
Pacinonion. pi. 694 

Nubecularia. 324 
antillarum. 322 
bradyi. 351 
inflata. 351 
lucifuga. 324. pi. 332 
nodulosa. 321
novorossica var. deformis. 323 
tibia. 321

NUBECULARIACEA. 310 
NUBECULARIDA. .119 
Nubcculariella.25 

birulai.25.pl. 16 
NUBECULARIIDAE. 319.706.

707. pis. 330-334, .186. .187.832 
NUBECULARIIDEA, 310 
NUBECLLARIINA..109 
NUBECULARIINAE. 323, 

pis. 332-33.1
NUBECULAR1NA. 319 
NUBECV.'LARINAE. .119. .123 
Nuheculina. 321 

divaricata. pi. 331 
NubeculineHa. 323. pi. 3.13 

blgoti.3Z1.pl. 333 
NUBECUUNELLINAE. 322. 

pis. 332-334
NUBECULIN1NAE, 320 
Nubeculinita.322 

inhaerens. .122. pi. 383 
Nubcculopsis, 322 

queenslandica.322. pi. 332 
nuda. Quasispiroplectammina. 

pi. 119
Splroplectammina, 111 

Nudarchaediscus. 202 
concinnus, pi. 215 
contiguus.pl. 215 
umhogmaensis. pi. 215 

nummtsmalLs, Orbiculina, 378 
Nummodiscorbis. 634 

novozealandica. pi. 714 
Nummofallotia. 374 

apula.7| 
cretacea. pi. 400 

Nummntoculina. 347 
contraria. pi. 355 

NUMMOLOCliLlNINAE. 346 
Nummophaga. 18 
NUMMULACFA. 680.682 
Nummularia. 685.721 

exponens. 685 
NUMMULARIIDAE. 682 
Nummulina. 685 

antiquior. 708 
pristine. 685,686 
radiate, 685

Nummulina IAssilinal.682 
Nummulina i Siderolinai. 672



nummulinu. Venilina. 11.1 
NUMMULINETTA.682 
NUMMULINIDA.682 
NUMMULIN1DAF. 682 
NUMULINIDEA.496
n u m m u l in in a . n o
Nummulita.685 
NUMMUL1TACEA. 4%. 680 
NUMMl LITACEAE.496 
Nummulilella. 707 

polvstylata.707. pi. 844 
Nummulites. 18.685,686.702 

anasteginoides. pi. 813 
chawneri.pl. 811 
ellipiicus, pi. 810 
exponent, pi. Mill 
glohulina, 674 
laevigaius. pi. 804 
liassicus. 299 
madarazi, 682 
mantclli. 614 
marginata. 612 
mengaudi.661 
miscella.681 
nuttalli, 687 
ova la. 356 
papvnicea. 646.647 
parvula. 611 
plunulatus. pi. 811 
pristinus. pi. 809 
xprra. 682 
(chihatchcffl. 685
vulgaris, pi. 812 
wemmelensis.686 
wlllcoxi.685.pl. 810 

Nummulites (Assilina). 682 
noridanus, 378

Nummuliles iChordoperculin- 
oidcsl.687.pl. 816 

Nummulites iGlobulliesi. 720 
Nummuliles iGranulites), 720 
Nummulites iGuemlelial. 702 
Nummuliles (Ranikothalial. 687 
NUMMULITI.682 
nummuliiicus. Hymenocyclus. 684 

Orbiloclypcus. pis, 821.822 
Orbitoides. 689 
Orbiloides (Rhipidocyclinal.

689
NUM M ULITI DA. 4%. 682 
NUMMULIT1DAE. 4%. 613.682, 

683. pis. 804-817 
NUMMUL1TIDEA.496.682 
NUMMULIT1DEAE.682 
NL1MMULIT1NA, 682 
NUMMULIT1NAE. b82 
NUMMUUTINIDEA.496 
Nummulitoides. 687, pi. 816 
Nummulopyrgo. 330 

globulus. 330, pi. 339 
Nummulosiegina. 707 

padangensis, 705 
velcbitana, 707 

nuttalli. Nummulites.687 
Nutlallus. pi. 443

Plcctofmndicularia, 402 
Ranikothalia. pi 8L5 

Nuttallides.603 
bradyl. pi. 669 
truempyi. pi. 669 

NUTTALL1D1NAE.602, pis. 669. 
670

Nultallina. 603 
coronula. 603 

Nuttallinella. 603 
coronula. pi. 670 

Nutlallus. 402 
nuttalli. pi. 443 

Obandvella.475, pi. 515 
OBANDYELUNI. 474 
Obandyelliprimae, 718 
Obandyellisecundae .718 
Oberhauscrclla, 439,700 

angustiurabilicata. pi. 472 
kryptumbilicata. pi. 472 
tadinica. pi. 472 
mesotriassico. pi. 472 

OBERHAUSERELLACEA.437 
OBERHAUSERELL1DAE.439, 

pU. 472,473
oberhauseri. Aulotortus. pi. 310 

Geinitzinita. 389 
Grillina. pi. 433
Pachyphloides. 388.pis. 431.432 
RakusiB.296 

Oberhauserinn. 707 
monitor. 707, pi. 843 

obesa. Cribrorotalia, pi. 792 
Enantioamphicoryna. 699. 

pi. 840
Pseudonodosaria. pi. 439 
Siphotextularia. 175 
Textulina.pl. 193 
Xintania. 394, pi. 832 

Oblidollna. 59 
ohliqua, Frondiculina.409 

Hvbridina. 702 
Involvina. 438. pi. 472 

Obliquilingulina. 436 
oblonga. 436. pi. 470 

obllquiloculata. Pullenia.480 
Pulleniatina, pi. 524 

Obliquinu.415 
acuticosta. 415. pi. 455 

obliquinodus. Triloculinclla. 344, 
pi. 353

oblonga. Biloculina, 343 
Cassidulina. 505 
Globocassidulina. pi. 557 
M}llamminu. 53.54. pi. 40 
Mlliolina. 53
Obliquilingulina. 436. pi. 470 
Pyigo.pl. 351 
TVigonulina. 426 
Unitendina.pl. 50 
Vialovella.pl. 142 

oblonga var. arcnacea. Mlliolina. 
53

oblongum. Ataxophragmium. 135 
Vermiculum. 53

oblongus, Glomodiscus. pi. 215 
Hapiophregmoides. 67 
Propermodiscus, 202 

obscure, Colonimilesia. 577, 
pi. 629

Discospirella, 52 
Foreminella. 320 
Paraplectogyra. pi. 246 
Plectogyra, 242 
Usbekistania. pi. 39 

obscurum. Elphidium. pi. 789 
Elphidium incertum var..674 
Nodophthalmidium. pi. 331 

obsoleta, Fusulina. 264 
Obsoletes, pi. 267 

Obsoletes. 264 
obsoleta. pi. 267 

Ocanthuluria, 721 
occidentals. Hauerina. 354 

Neofusulinella, 265 
Pseudocibicides. 584. pi. 638 
Pseudofusulinella. pi. 268 
Pseudohaucrina. pi. 362 
Textularia.pl. 192 
Textularia foliacea var.. 173 

Occidentoscbwagerina. 282 
fusulinoides, pi. 289 

occultum. Spirophthalmidium, 
330.331

oceanica, Kalosha. 330, pi. 336 
ocellata, Rotalia. 697 
Ocellina. 725
ochracea. Lepidodeuteremmina, 

pi. 135 
Roialina. 127

ocotillo. Septuma, 41, pi. 30 
oculea. Cystophrys. 8 
Oculina. 326 

liasica. 326 
Oculoslphon, 23 

linearis.pl. 15 
odobaena. Caninina. 726 
oenensis. Bosniella, 91, pi. 83 
ogiensis. Caribeanella. pi. 642 

Oinomikadolna, 587 
Oinomikadoina, $87, pi. 642 

ogiensis, 587 
Okeuella. 277,278 

fryei.277.pl. 280 
okhotica, Elphidiella. pi. 790 

Saidovclla, 674
oldalipmae. Spinoendothyre, 3.

238, pi. 243 
Oldella.199, pi. 213 
oligocenica. Caucasina. 533. pi. 580 
oligoporum. Ptygostomum, 7 11 
oligosioma, Ordovicina, 34, pL 21 
Olssonlna. 176 

coryensis. pi. 194 
cribrosa. 176. pi. 194 

Olympina. 707 
insolita.707.pl. 843 

omiensis, Biwaella. 280. pi. 286 
OMPHALOCYCL1NAE, 647, 

pis. 734.735



Omphalocydus. 647 
macroponis, pis. 7.14. 73? 

Omphalocydus (Torreinal. 647 
Omphalophacus. 610 

hemprichii. 610 
omphalota. Endothyra. 242 

Omphaloiis. pi. 246 
Omphalotis, 242 

omphalota. pi. 246 
Omphaloiis (Mirifical. 241 
Oncobotrys. 707 

buccinum.707 
Ondogordlus. 707 

campanula. 707, pi. 84.1 
ongleyi. Ciperraea. pi. 573 

Sipbogcnerina. 523 
onyxi, Ifochoclphidiella. 678. 

pi. 794
Oolina. 427,428 

apiculata. 416 
fusiform is, 708 
hetcromorpha. 426 
laevigata, 425. 427. pi. 463 
lineata. pi. 463

OOUN1NAE. 425, pis. 462-464 
Oolitella. 436,585 

irregularis. 436. pi. 470 
oolithica, Nautiloculina.71. pi. 54 
opaca. Ovamtnina. 31. pi. 22 
opercularia. Renulina. 371. p|.

303
opercular is. Planoglabratella. 

pi. 621
Rosalina, 568,569 

operculaia, Samarina. 247 
opercuUfenim. Fissoelphidjum.

657. pi. 753 
Operculina. 683.686 

amroonea, 682 
ammonoides. 686 
berm udezi, 687 
canalifera subsp. gomczi. 686 
complanata. 686. pi. 812 
gomezi. pi. 813 
heterosieginoides. 686. pi. 813 
sindensis,687 
? umbonifera. 579 

Operculina | Assilinal. 682 
Operculina (Frllla), 682. pi, 804 
Operculina (Nunnnulitoides). 687. 

pi. 816 
iessieri,687

Operculina (Operculinella). 685 
Operculina (Sulcoperculinal. 652 
Operculinella. 685,686 
Operculinoides. 685,686, pi. 810 
operosa. Discorbinita, 557 

Neodiscorbinella. pi. 603 
Opertorhitolites. 382,383 

douvillei. 383, pis. 422,423 
ibericus, pi. 423 
latimarginalis, pi. 423 
transitorius, pi. 423 

OPERTORB1TOUTINAE. 383, 
pis. 422-425

Opertum, 142 
Incognirum. pi. 148 

Ophidionclla.721 
Ophioluba. 9 

gelatinosa. 9, pi. 3 
OPHTHALMIDIACEA. 310 
OPHTHALMIDIIDAE. 325,706.

707. pis. 334-336.387.389 
OPHTHALM1D1INAE. 202.325 
Ophthalmidium, 296.324.325, 

326,327.328 
liasicum. pi. 334 
orbiculare, 325,327 

Ophihalmina. 326 
kilianensis. 326, pi. 336 

Ophthalraipora. 368 
dolomitica, 368. pi. 389 

opima. Globorotaiia. 718 
Globorotaiia opima subsp.. 476 
Paragloborotalia. pi. 519 

opima subsp. opima. Globorotaiia. 
476

orbicella. Gyroidina globosa var.. 
545

Serovaina, pi. 590 
Orbicula clliptica. % 
orbiculare. Ophthalmidium. 325. 

327
Praeophthalmidium, pi. 335 

orbicularia. Nankinella. 286 
orbicularis. Gyroidina. 638.639. 

pis. 716.719 
Nankinella. 286 
Rosalina. 560

orbiculata. Eotikhinella. 208 
Paracaligella.pl. 219 
Pseudoendothyra • pi. 258 
Pseudoendothyra < Volgellal. 256 

orbiculatum. Alveotophragmium.
99. pi. 97 

Orbiculina. 378 
compressa. 379 
numismalis. 378 
peruviana. 374 

ORBICUL1NIDA. 375 
ORB1CUL1N1NAE. 378 
orbiculus. Globuloiuboides. 4.13. 

pi. 469
Nautilus. 378.382.383 
Sorites. 381.382.383. pi. 419 

orbignyi, Apiopterina. 694 
Daxia. 73
Mayncina.72.pl. 56 

Orbignyna. 75 .142,707 
ovata. 142. pi. 149 

Orbignyna (AtaxoorbignynaE 139 
Orbignyna lLamtnal,75 

irreperta.75
Orbignyna I Orbignyna) aequis- 

granensis. 143 
Orbignynella. 568 
Orbignynoides. 707 

monstratus. 707. pi. 844 
Orbiqia. 165 

drascnsis. 165

Orbis fnliaceus. 310 
infimus, 47 

Orbitammina. 96 
elliptica.pl. 92 

Orbitella. 646 
OrbiiinB.558 

carinata, 558, pi. 603 
taguscovensis. pi. 603 

ORBJTOCLYPEIDAE, 687 
ORBfTOCLYPEINAE. 687 
Orbitoclypeus, 689 

chudeaui.pl. 821 
? cristensis. 689 
himerensis, 689. pi. 822 
nummuliticus. pis. 821.822 

Orbitocyclina, 655.656 
americana, pi. 752 
minima, pi. 751

Orbitocyclina (Orbitocyclinoidesl. 
65r.pl. 741 

schencki.651
Orbitocyclina (Pseudorbitella l. 

656'
ORBITOCYCLIN1DAE. 653 
ORB1TOCYCUN1NAE. 655 
Orbitocyclinoides. 651, pi. 741 
ORB1TOIDACEA. 644 
ORBITOIDAE. 645 
ORBITOIDEE. 644.645.646 
Orhitoides. 632.633.646,651. 

pi. 711
apiculata. 646. pi. 730 
dilatata.614 
douvillei. pis. 730.731 
faujasii. pi. 731 
mammillata. 648 
media, pi. 731 
minor. 651 
nummuliticus. 689 
socialis.651 
sumatrensis.612 

Orbitoides (Actinocyclina). 688 
Orbitoides (Clypeorbis). 648 
Orbitoides (Discocyclinai. 688 
Orbitoides (Exagonocydina) 

schopeni. 689
Orbitoides (Lepidocydinal. 614 

burdigalensis. 680 
Orbitoides (Lepidorbiioidesi. 651 
Orbitoides i Lepidosemicvcilna i. 

679
thecideaefbrmis. 679 

Orbitoides (Miogypsinal. 679 
Orbitoides (Orbitella). 646 
Orbitoides (Orthophragmina I.

688
Orbitoides (Rhipidocydina). 688. 

pi. 820
multiplicata. 688 
nummuliticus. 689 

Orbitoides tSimpiorbitcsl. 646 
orbitoideus. Spiroclvpeus. 687. 

pi. 817
ORBITOID1CAE. 644 
ORBfTOIDLDA. 4%. 497,645



ORBITOID1DAE. 645. 
pis. 730-735

orbitoidiformis, Sirtma, 648, 
pis. 735.736

ORB1TOIDINAE. 645.646, 
pis. 730-734

ORBITOIDO IDEA. 644 
Orbituina. 721 
Orbitoina I Isorbitoina I.6 12 
Orbitoina (Pliorbitoina I. 612 
Orbitoina (Polyorbitoinal. 613. 

pi. 684
Orbitokathina.662 

vonderschmitti.662. pi. 763 
Orbitolina. 165.166 

annularis. 540 
concava. pi. 183 
concava var. sphaemlata, 670 
concava var. vcsicularis, 597 
conica, 164 
conoidca. pi. 184 
conulus. 166 
? kiliani. 161 
minuta. pi. 182 

silvestrii. 161 
sphaerulata. 670 

Orbitolina (Columnorbitolina). 
165. pi. 182 

pengboensis. 165 
Orbitolina (Conicorbitolinal. 164 
Orbitolina (Eorbitolina). 164, 

pi. 180 
robusia. 164

Orbitolina (Mesorbitolinal, 165 
Orbitolina (Palorbitolina). 166 
ORBITOUNACEA, 155 
Orbiiollnella. 160 

dcprcssa. I60.pt. 175 
ORBITOUNIDA. 155 
ORBITOUNIDAE. 155,163.697.

pis. 167-186.829 
ORB1TOUNINAE. 163.

pis. 176.179-186 
Orbitolinoides. 158, pi. 170 

senni. 158
Orbiiolinopsis. 157.161 

kiliani. 161. pi. 178 
'! neoelongata. 157 

ORBITOLITACEA. 309.366 
Orbiiolites. 18.381,382,383 

americanus. 380 
complanatus. 381. pi. 420 
concavus. 166 
conicus. 164 
discus. b88 
duplex. 380.381 
gensacicus, 646.647 
tnedius. 646 
radians. 688 
(enuissimus. 327 

Orbiiolites t Amphisorus). 380 
Orbiiolites I Marginopora 1.381 
Orbiiolites I Praesoritesi. 372 
Orbiiolites (Soritesi. 382 
ORBITOLITIDA. 309

ORBITOUTIDAE, 375 
ORBITOLITIDINAE. 380 
ORBITOL1TINA. 375 
ORBITOUT1NAE.380 
orbitolitoides, Parasorites. pi. 416 

Praesorites. 380 
Orbhopbaga. 18 
Orbitophage. 18 
Orbitopsella. %. 97 

praecursor, p|. 93 
primaeva, pi. 93 

ORBITOPSELLIDAE. 94.96. 
pis. 91-93

ORBITOPSELUNAE. % 
ORBITOROTALININAE. 581.716 
Orbitosiphon. 649, pi. 737 
Orbitulina, 166 
ORBITUL1NIDEA. 380 
ORBITULITA. 375 
Orbitulitescircumvulvaia.97, pi. 93 

praecursor. 97 
pralti.688 
texanus. 165 

ORBITULITIDA. 375 
ORB1TULITIDEA, 375 
ORBITULITIDEAE, 375 
ORBITUL1T1DEE. 375 
Orbulina. 493,494 

suturalis. 493.494. pi. 542 
universa.493.494. pi. 541 

Orbulina (Mirgal, 705 
permiana, 705 

Orbulinariu. 384, pi. 427 
(allax.384 

Orbulinelloides. 34 
agglutinatus. pi. 21 

ORBUUNETTA.488 
0RBUL1N1DA.488.49J 
ORBUL1NIDAE.488 
ORBUL1N1NAE. 493, pis. 541-543 
ORBULININI. 493 
Orbulinisecundae. 718 
Orbulinoides. 34 ,478.492,493 

agglutinatus. 34 
beckmanni, pi. 540 

Orbulites concava, 166 
lenticulata. 166 
macropora. 647 
roaiginalis, 382 

Orcadia. 496 
riedcli. pi. 543 

orcinus, Cibicides. 632 
Cibicides (Gernellides). 631 
Gemcllides. pi. 70S 

ordinatus var. daroni. Trilicites.
274

Ordovicina. 34 
oligustoma.34.pl. 21 

Orduina. 661, pi. 760 
erki, 661 

Ore as. 405 
subulatus. 405 

Orcciostomina. 111 
camachoi. 111, pi. 119 
cumposi. pi. 119

oregonensis, Miliolinella. pi. 350 
Neophthalmina, 340 

ORIDORSALIDAE. 630, pi. 708 
Oridorsalis. 630,631 

tenera, pi. 708 
westi. 630. pi. 708 

orienta. Pseudovidalina. 297 
orientale. Cassidulina. 506 
Orientalia, 131 

exilis. 131, pi. 140 
orienlalis, Cassidulina, 505.506. 

507
Eosiaffelloides, 252. pi. 253 
Evolvocassidulina. pi. 555 
Lunucammina. pi. 223 
Neogeinitzina.213 
Pararobuloides, 393 
Robuloides. pi. 437 

Orientella. 722 
Oricntina. 198 

multicamerata. pi. 212 
orientis, Fusulina iSchellwiemal 

ellipsoidalis var., 277 
Nagatoella, pl. 280 

Orientoschwagcrina. 274, pl. 276 
abichi. 274 

OrithosteDa.641 
viriola.641. pl. 723 

Ormalhascia. 707 
vadaszi. 707. pl. 843 

omata. Ashbrookia. 543. pl. 589 
Garantella. pl. 479 
Lepista. 703
Pseudovidalina, 297. pl. 311 

Ornauuiomalina. 657 
geei.657, pl. 753 
hafeezi. 657. pl. 753 

omatisshna. Gublerina. pl. 490 
Ventilabrella. 457 

omatus. lranites. 648. pl. 736 
Orobias. 708 

aequalis. 708, pl. 843 
kueichihensis. 252 

Orostella. 641, pl. 721 
turonlca.641 

Orihclta.315 
paalzowi. 315. pl. 327 

Orthoccra, 722 
Onhoceras monile. 396 
Orihocerina. 708 

ewoldi.518 
Orthocerine. 708 
Orthocyclina. 689, pl. 824 

soeroeanensis. 689 
Onhokurstenia. 518 

clarki. pl. 569 
ewaldi. pl. 569 
whitei.pl. 569 

Orthomorphina. 539 
havanensis. pl. 440 

Orthophragmina. 688 
advena.690 
urchiaci.688 
chudeaui.689 
flintensis. 690



noridana, MO 
penlagonulis. f>89 
taramellii. 689 
umbilicata.688

Onhophiagmina (Actinocyclinal.
m

Onhophragmlna (Asterodisco- 
cvclina). 689, pi. 823 

steward, 689
Onhophragmina (Asierodiscuti). 

689
Onhophragmina (Discocyclinai, 

688
Orthophragmina (Nodcicyclina). 

688. pi. 820
ORTHOPHR AGM1N1DAE. 682 
ORTHOPHRACM1NINAE. 687 
Orthoplectu. SOS 

clavaia. pi. 561
ORTHOPLECTINAE. SOS, pi. 561 
Orthoirinacria, 367 

cxpansa.pl. 386 
ORTHOTRINACRI1NAE. 3*7, 

pi. 386
Orthovertella, 315 

pro(ea.315, pi. 327 
Oryctoderma. 39 

rolundata. pi. 29 
ORYCTODERMIDAE. 35 
ORYCTODERMINAE, 39, pi. 29 
Oryzaria.361 

boscii, 361 
Osangularia.630 

bengalensis. pi. 708 
lens, 630, pi. 708 

Osangularieila, 603, pi. 669 
OSANGULAR11DAE, 629,634. 

pis. 707.708
OSANGULARI1NAE. 629 
oscillens, TVocholina (Paratrocho- 

linai.2%, pi. 310 
ospinae, Caudriella, pi. 685 

Margaritella. 613 
Otostomum. 70S 

strophoconus. 708 
ottomana, Calvezina. 392. pi. 436 
ouachensis, Mantsonella, 700 

Gaudriyadhella. pi. 841 
ouachitaensis. Globigerina. 717 
Ouladnailla. 377
ovalis. Asteroarchaediscus. pi. 217 

Doliolina. 289
GIobanomalioa.485,486. pi.

531
Lcnsarchaediscus. 204 
Metaschwagerina. 292 
Misellina, pi. 297 
Neoschwagerina. pis. 303.304 
Sphaerammina. 69, pi. 52 

Oval veolina. 364 
ovum. pi. 380 
reicheli,362 

Ovammina. 31 
opaca, 31, pi. 22 
patagoniensis. pi. 22

ovaca. Bispiranella. pi. 385 
Fabularia.pl. 364 
Nummullies. 356 
Orbignyna. 142. pi. 149 
Puchyptiloiu. 214. pi. 224 
Pseudoschlumbcrgerina. pi. 355 
Sigmoilina. 347 

ovicula. Hormosina, 61 
oviculus. Reophanus, pi. 46 
oviformis. Chilosiomelloides. 

pi. 701
Gromia, pi. 4 
Lugena (Obliquhnal. 625 

ovoidea. Allogrumia, pi. 4 
Chilostomella. 625. pi. 701 
Cincoriola, pi. 757 
Primoriina, 256. pi. 258 
Punjabia. 660 

Ovolina. 70S 
ovula, Bulimina, 511 
Ovulida. 722 
Ovulina,427
ovulum, Alveolina. 363, pi. 376 

Carpathiella, 6%. pi. 839 
Reophax.696 

ovum. Alveoli na. 364 
Ovalveolina.pl. 380 

oxfordlana. Globigerina. 464 
Globigerina (Globuligerinai.

465
Globuligerina. 464,465. pi. 499 
Folxkanella, 465 

Oxinoxis, 64 
botrys. 64. pi. 48 

OXINOXIS1DAE. 64, pi. 48 
oxycanlha. Pseudovaginulina. 412 
oxycona, Gaudryina, 169 

Marssonella, pi. 188 
ozawai, Akiyoshlella, 266, pi. 269 

Fusulina. 266.267 
Pseudodollollna. 290, pi. 299 

Ozawaia.675 
tongaensis, 675. pi. 791 

Ozawai na, 70S 
OzawHineUa. 252 

angulata. pi. 253 
mosquensis, 252, pi. 253 

OZAWAINELLACEA. 250 
OZAWAINELL1DA. 188 
OZAWA1NELUDAE. 251.393, 

724, pis. 253-259 
OZAWAINELL1NAE. 251.252, 

pis. 253-255 
Ozourina.544 

ccmcavospira, 544. pi. 590 
Paalzowella. 543 

turbinella, pi. 588-589 
paalzowi. Orthella. 315. pi. 327 
pacbutaense. Eire paniota. 536. 

pi. 582
Pachyammina. 708 

pachytheca, pi. 843 
pachyderma. Aristerospira, 720 

< Pachyphloia, 214 
asymmetries, pi. 224

deptessa. pi. 224 
gefoensis. pi. 224 
magna. pi. 224 
ovala.2l4.pl. 224 
sp.. pi. 224

Pachyphloides, 388, pi. 431 
oberhauseri. 388. pis. 431.4,32 

PACHYPHLOIIDAE. 213. pi. 224 
Pachysphaera. 728 

dervillei.728 
Pachysphaerina, 728 
Pachyspiriiruia. 300, pi. 314 

lacunosa, 300
pachytheca, Amphitremoida?. 708 

Kahlcrina. 290. pi. 300 
Pachyammina, pi. 843 

Pachythurammina, 192,193 
incomposita. pi. 209 
sarcosphaera. 192. pi. 209 

pacifica. Burseolina, pi. 560 
Cassidulina. 508 
Chrysalidinella. pi. 575 
Globobulimina.52l.pl. 571 
Hubbardina. 608. pi. 676 
Sigmoidella, pi. 459 
Sigmoidella ISigmoidinal, 421 
Siphotextularia flinlii var.. 175 
Ungulatella 555. pi. 601 

pacificum, Rotalidium. 667, pi. 771 
pacificus. Chrysalidinoides. 527 
Pacinonion. 619.620 

novoze aland ic urn. pi. 694 
padangensis. Multidiscus, pi. 843 

Nummulostegina. 705 
Padangia. 388, pi. 431 

perforata, 388 
paeniteres. Uvigerina. 713 
pagoda. Asteropbragmina, pi. 819 

Pseudophragmina I Astero 
phragminal. 688 

pagodus. Cortalus, 697 
palabunda, Hemidiscella, 49. 

pi. 37
Palachemonella, 192 

lorleyi. 192. pi. 209 
Palaeobigenerina. 219 

geyeri, pi. 229
PaJaeocancellus. 726.727,728 
PalaeocomiLSpira. 722 
Palaeodictyocnnus, 16) 
Palaeofusulina. 262 

acervula. 262 
prisca. 262. pi. 264 

Palaeofusulina iParafusulina),
278

Polacolituonella, 148 
fluegeli. 148 
majzoni. I48.pl. 155 
meridionals, p i 155 

Palaeomiliolina. 330,331 
monslruosa. pi. 336 

PALAEOM lUOUN LDAE. 328 
PALAEONODOSARIIDAE, 387 
Palaeonubecularia. 728 

fluxa. 728



Palaeonummulltes. 685,686. 
pi. 809

Palaeopeneroplis. 370, pt. 392 
inomalus, 370 

Palaeoreichelina, 206 
donghoiaensis. 286. pi. 295 

Palaeosphaeroidina, 728 
knjasevi. 728

Palaeospiroplectammina. 231 
parva. pi. 239 
tchemyshinensis. pi. 239 

PALAEOSPIROPLECTAM* 
M1N1DAE, 230, pk. 239.240 

PALAEOSPIROPLECTAM* 
MIN1NAE. 231, pis. 239.240 

Palaeostaffclla, 206 
moelleri, pi. 294 

Palaeotextularia, 219 
divecsa.231 
gndiamensk. pi. 229 
schellwkni. 219, pi. 229 

PALAEOTEXTULAR1ACEA,
216

PALAEOTEXTULARUDAE.
218,230. pk. 228.229 

PALAE0TEXTULAR1INA. 188 
PALAEOTEXTULAR1INAE. 

216,218
Palaeovalvulina, 249 
palastiniensis. Kumuhia, IS4, 

pi. 165
paleocenica, Allomorphina, 625 

Annectina, 50.pl. 39 
Kolchidina. 78. pi. 63 

paieocenicus, Ammobaculitcs. 78 
Paleodictyoconus. 161 

cuvillieri. pi. 176
Paleofusulina (Polydiexodina). 273 
Paleogaudryina. 133 

maghaiaensk. 133.pl. 142 
Paleomayncina, 722 
PALEOMAYNCININAE, 716 
Paleopatellina, 543 

aptica, pi. 588 
Paleopeneroplk, 370 
Paleopfenderina, 722 
PALEOPFENDER IN IN AE. 716 
Paleopolymorphtna. 420 

inegna. pi. 458 
pleurustoraelloides, pi. 458 

Pallalmorphinu, 626.627 
ruckcrae, 627. pi. 703 

PALLA1MORPH1N1NAE, 3 ,626, 
pk. 703-705 

Palliolatella, 428 
avita, 428, pi. 465 

palmcrae. Astrorotalla.pl. 514 
Bronnimannia.pl. 613 
Civricuxia, pi. 754 
Discorbk. 563 
Globorotalia, 475 
Palmerinella. 603. pi. 670 
Rotalia?, 656 

Palmerinella. 603 
palmerae. 603. pi. 670

PALMERINELL1NAE, 603, 
pi. 670 

Palmula.409 
sagittaria. 409, pi. 447 

PALMUUNAE. 408 
palmuloidcs, Pscudopalmula. 217. 

pi. 227
Pulorbitolina. 164.166 

lenticularis, pi. 185 
Palorbitolinoides. 167 

hedini. 167, pi. 184 
paludosa. Microcometes. 9, pi. 2 
palustris. Sulcopbax.60 

Warrenita, pi. 45 
pamirensk. Eosigmoilina. pi. 214 

Quasiarchaediscus, 201 
pamirica. Cancellina. 291 

Maklaya.pl. 300 
Pamirina. 286 

chinlingensis, pi. 295 
darvasica. 286. pi. 295 

pamphyliensis. Frondina. pi. 432 
Tauridia. 389

panamensis. Heterosteginoides. 
680

Micrfepidocyclina, pi. 800 
Pavnninoides. 351. pi. 359 

panayensis. Alliatinelia, pt. 481 
Fawcettla. 449

Pandaglandulina.398 r.
dinapolii.398.pl. 439 “ '

panderi, Cribrospira.243, pi. 247 
Endothyra, 243 
Haplophragmella. pi. 247 

Pannellaina, 563 
byramensk.pl. 614 

PANNELLA1NIDAE. 563, pi. 614 
pause. Cribrospira, 244 

Rhodesinella. pi. 248 
panticae. Galeanella, pi. 385 
papillata, Pegidia. 556 

Sphaeridia, 556. pi. 601 
Thuiammma. 34. pi. 21 

papillosa. Lingulina. 60 
Plankpirillma, pi. 316 
Psammolingulina. pi. 45 
Rotalia (Rotalia). 667 
Rotalinoides, pi. 773 
Spirillina limbata var.. 302 

papyraceus, Nummulhes. 646.647 
Simplorbiles, pk. 733.734 

Pamarchaediscus. 201, pi. 215 
dubitabilk. 201 

Paraboultonia, 261, pi. 263 
splendens. 261 

Parabrizalina, 516 
porrecta. pi. 566 

Paracaligclla. 208,209 
antropovi, 208, pi. 219 
kensis, pi. 219 
orbiculata. pi. 219 

Paracaligella (Glubokocvellai, 208 
acuta. 208

Paracaligelloides. 708 
abramjanac. 708, pi. 845

Paracassidulina. 506 
nipponensis. pi. 560 

Patacibicides, 584 
edomlca, 584, pi. 634 

Patacolaniella. 214, pi. 225 
leei.214

paraconica. Eorearssonella, 130. 
pi. 140

Paracoskinolina. 162 
casterasi. 157 
sunnilandensis.pl. 176 

Paracyclammina. 102 
bemmeleni. pi. 99 

Paradagmariia. 221,722 
monodi. 221, pi. 230 

Paradainclla. 236 
dainelliformis, 236. pi. 242 

Paradainella (Neoparadalnella), 
236

primordialis, 236 
Paradentalina. 396,701. pi. 438 
paradoxa. Berthclinclla. pi. 443 

Frondicularia. 402 
Hanostaffella. pi. 270 
Staffella. 268

paradoxica, Codonolusiella, 260. 
pi. 262

2  /«.<_ )■>/

Paradoxiella. 262 
pratti.262.pl. 266 

dunbanila, 262 
dallyi. 262. pi. 265 

Paraendothyra, 236 
nalivkini. 236, pi. 243 

Paraeofusulina. 270 
triangulifdrmis. pi. 272 

Parafissurina. 429,430 
ventricosa, pi. 466 

PARAFISSURININAE, 429, pk. 
466.467

Patafrondlcularia, 403 
japonica, 403, pi. 443 

Parahisulina. 278 
impensa, pi. 283 
pseudojaponica. 283 
schucberti, 278, pi. 283 
wordensis, 278, pi. 283 

Paialusulina (Eoparafusulina). 275 
Parafusulina (Monodiexodinal, 276 
Purafusulina tSkinncrella), 278, 

pi. 283
Parafusulinella, 271

propria. 271, pi. 273 
Paragaudryina, 134 

tnomata, 134.pl. 141 
Parageinitzina. 214, pi. 224 

depreasa, 214 
Paraglobivalvulina, 220 

guangxicnsis. pi. 230 
mita.220. pi. 230 
? septutifera, 220 

Paiaglobival vtdinoides. 220 
septulilera, pi. 829 

Paragloborotalia. 476,477 
opima.pl. 519 
siakensk. pi. 519



Parahaptophragmella. I90.pl. 208 
spin. 190 

Parahauerina. 341 
displicata. 341. pi. 349 
socnnoensis, pi. 349 

Parahaucrinoides. 341 
complanalifbmtis. 341. pi. 349 

Paraibnella. 111 
pantkosvensis. Endothyra. 241 

Laxoendothyra. pi. 245 
Parulahamina. 632.641 

lunata.pl. 721 
Paralagena. 724 
Pantlleberkuehnia. 13 

elegantula. pi. 6 
Pamlingullna. 391,402 

fniilensis, 402 
tenera. pi. 433 

Purallngulinclla, 402 
PARAMILIOLIDAE. S3 
Paramillerella. 254, pi. 255 

thompsoni. 723
Paramillerella iC’hcmousovellal. 

719
Parananlingella. 262 

acervula.pl. 263 
Paranonion. 602, pi. 669 

venezuelamim. 602 
Paranphtbalmidium. 327 

carpathicum. 327. pi. 389 
Panipachypbloia. 214, pi. 224 

asymmetrica, 214 
Parapermodlscus. 202,214, 

pis. 216.224 
gefoensis. 214 
transitus, 202

Parapemtodiscus (Eodiscusl. 202 
pi. 216

explanatus. 202 
Paraplectogyra, 242 

masanae. 242. pi. 246 
obscura, pi. 246 

Panueichelina, 252 
reticulata. 252,253. pi. 254 

pararhomboides. Pmfusulinella. 
264. pi. 267

Pararobuloides. 393, pi. 437 
oricntalis, 393 

Pararpsalina. 561, pi. 611 
dcnsitiva, 561 

Paiarotalia, 657,659 
inermis. pi. 755 
mcxicana. pi. 755 

PARAROTAUINAE, 65ft, pi. 755 
Paraschwugerma, 282 

glgantea. pi. 289 
Paraschwagerina I Acervo- 

schwagerinal. 280 
endoi.280

PARASCHWAGERININAE, 274 
parasitica, Planorbulinopsis, 589, 

pi. 646
Parasorites. 380 

orbitolitoides, pi. 416 
Paraspiroclypeus. 685, pi. 811

Parastaffella. 256,257 
pressa.240 
struvii.257

Parastaffella (Eoparastaflellal.
256, pi. 256 

simplex, 256
Parastaffella (Parastaffelloidesl. 

256, pi. 257
Parastaffella (Staffelloides).

256. pi. 257 
poliaxica, 256

Parastaffelloides. 256, pi. 257 
Parasiegnamniina, 189 

fustisaeformis. 189. pi. 207 
parastruvei. Eostaffella. pi. 255 

Staffella I Eosiaffellal. 254 
Paiatcxtularia. 216 

proboscidea, pi. 227 
Paiathurammina. 191,719 

aperturata, 191, pi. 207 
conlata. 194 
cushmani. 191 
dagmarae, 191,719, pi. 207 
? off. dagmarae. 719 
kolongensis. 191. pi. 207 
radiosphaerica. 193 
scitula. 191 
sulcimanovi, 191 
tamarae. 194 
tuberculata. 193 

Parathurammina (Parathuram- 
miniies). 191

Parathurammina (Saltovskajinal, 
191

PARATHURAMMINACEA, 188 
PARATHURAMMINIDA. 188 
PARATHURAMMINIDAE. 188. 

190,191,1%. 714.724.729. 
pis. 207-209

PARATHURAMMINIDEA. 188 
PARATHURAMM1NINAE. 190, 

pis. 207-208 
Parathuramminites. 191 

cusbmani, pi. 208 
sulcimanovi. pi. 208 

Paratikhinella. 210 
cannula.pl. 220 
cylindrica. pi. 220 

PARAT1KH1NELUDAE. 209, pis. 
220,221

Paratintinnina. 367, pi. 388 
tmtmniformis. 367 

Paratriasina. 298 
jiangyouensis. 298. pi. 311 

Paratriricites. 279, pi. 285 
jesenicensis, 279 

Paratrochammina. 121 
madeirae. I21.pl. 128 

PaiatTochammina I Lepidopara- 
trochammina), 724 

leplda. 724
Paratrochammina (Portatrocham- 

minal, 121
Paratrochamminoidcs. 70 

korosmezoensis. pi. 53

Paiatrocholina. 296, pi. 310 
Paratuberitina, 198, pi. 213 
Paravalvulina. 722 
paraventricosa, Marginotruncana. 

468, pi. 504
Paraverbeekina. 288, pi. 298 

ponlica. 288 
Paravulvulina, 172 

senata.pl. 192 
Porawedekindellina, 271 

kanensis. 271, pi. 272 
Paiazellia, 283, pi. 291 
pardoi, Sulcorbitoides. 654, pi. 747 
Parinvolutina. 393 

aquitanica, 393, pi. 436 
parisiensis. Clavulina, 182, pi. 2(X) 

Sigmomorphina. pi. 459 
Sigmomorphina (Sigmomor- 

phinoidesl.422
parkerae, Cribrobigenerma, 176. 

pi. 194
Globigermita. pi. 525 
Haplophragmoides. pi. 49 
Recurvoldella, 66 

parkeriana, Cassidulina. 504 
Cassidulinoides, pi. 555 

Parkerlna, 722 
Paromalina. 637 

bilateralis. pi. 718 
Paiunaea.685
paronai, Lepidorbitoides.651 
Parphia. 195 

robusta, pi. 211 
Parrella. 630, pi. 708 
Parrellina. 677 

craticulatiformis. pi. 793 
hispidula. pi. 793 
imperatrix. pi. 793 

PARRELL1NINAE. 676 
Parrelloides. 572,573 

hyalinus, pi. 625
PARRELLOIDIDAE.572, pis. 625. 

626
parri. Crcspinella. 580 

Nonionella. 619 
Zeaflorilus, pi. 690 

Panina.351
btadyi.pl. 358 
kegeli. pi. 358

panhenopeia. Pytinc. 431, pi. 467 
particula, Patellinella. pi. 589 
panidlana. Gyroidinopsis. 639, 

pi. 717
Mesolenucullna, 406, pi. 446 

Panisania. 393,394 
typica, 393. pi. 437 

PART1SAN1IDAE. 393, pis. 437. 
832

Parurgonina. 186 
caelinensis, pi. 206 

PARURGON1NI1NAE, 185 
PARURGON1N1NAE, 185 
parva. Aciculella. pi. 33 

Aciculina, 43 
Biseriella, pi. 229



Colaniella, 215. pi. 225 
Endostaffella, pi. 241 
Endolhyra. 233 
Endothyra globulus var.. 235 
Globigerina.717 
Globivalvulina. 219 
Lagynis, pi. 2 
Latiendolhyra. pi. 242 
Mctarotaliella. 564. pi. 616 
Palaeospiroplectammina, 

pi. 239 
Pynunis. 214 
Spiroplectammina, 231 

Parvicarinina, 578, pi. 631 
parviformis, Subsidebottotnina.

507. pi. 559 
Parvigenerina. 116 

arcnacea.pl. 123 
Parvistcllites.28.pl. 18 

hospitalis. 26 
parvula. Nummuliies, 611 

Pseuducyclammina iSirepuv 
cyclammina), 109 

Sttcptocyclammina, pi. 114 
Parvularuguglobigerina. 474 

eugubina.pl. 513 
parvulus. Catapsydiux. 718 

Eoconuloides. pi. 678 
parvum. Platoum. 9 
Pastemakia, 139. pi. 145 
Pastrikella. 374 

balcanica, pis. 400.401 
patagonicnsis, Dahlgrenia. 31 

Ovammina. pi. 22 
Patella (Cymbiolal cassis, 592 
patellaris. Asteriacites. 688 
patellifoimis. Sahulia. 173, pi. 191 
Patellina. 303,305.306,543.544 

aegyptiensis. 158 
aptica, 543 
bradyana.207 
campanaeformis. XU 
comigata.306.307.pl. 320 
egyptiensis. 158.159 
jonesi. 305 
plicata. 129 
simplissiina, pi. 320 

Patellinella.544 
inconspicua, pi. 589 
particula.pl. 589 

PATELUNIDAE. 305,543. pis. 
319-320

PATELL1NINAE. 305.306, pi. 320 
Paiellinoides, 305 

conicus. 305. pi. 319 
Patellovalvulina. 121 

patruliusi. I2l.pl. 129 
Paieoris.340 

hauerinoides. 340, pi. 350 
Putrocles. 405 

querelens, 405
patruliusi, Patellovalvulina. 121. 

pi. 129
pauciloculata, Cystammma. pi. 68 

Trochammina. 82

Pauciloculina, 66, pi. 49 
pauciloculus. Botuloides, 395, 

pi. 439
pauciseptata. Endothyra. 245 

Spinothyra. pi. 249 
paucispira. Helicocydina. 611 

Helicolepidina. pi. 680 
pauli. Plectogyra. 226 

Spinolaxina.pl. 235 
Paulina. 442 

fursscnkoi. 442, pi. 474 
Paumnlua. 551 

tcrebra. pi. 596 
PAUMOTU1NAE, 551 
pauperata. Laticarinma. pi. 631 

Pulvinulina repanda var. 
menardii subvar.. 578 

Pavlovecina. 3.385 
allobrugensis. pi. 427 

pavonia. Cuneolina. I48.pl. 155 
pavonia var. angusta. Cuneolina. 

147
Pavonina. 528.529 

flabelliformis, 529. pi. 577 
italica.327 
libumica.359 
mexicana. 112

PAVONINIDAE. 528, pis. 576, 
577

PAVONININAE. 528 
Pavoninoides. 351 

panamensis. 351. pi. 359 
PAVONINOIDINAE, 350 
Pavonitina. 118,119 

adanula. pi. 127 
styriaca. 118, pi. 126 

PAVONITINACEA. 117 
PAVONIT1N1DAE. 118, pis. 126. 

127
PAVONITIN1DEA. 117 
PAVONIT1NINAE. 117.118.694.

pis. 126.127 
PAVON1TIN1NEA. 118 
Pavopsammia, 119 

flabellum. I19.pl. 127 
pawpawensis, Polychasmina. 59. 

pi. 45
Pcalerina. 420 

spatula, pi. 458 
Pectinaria. 708 

costata. 708
pedashanica. Quasiverbeekina.

pi. 297
Verheekina (Quasiverbeekina). 

288
pediculus. Aulostomellu. 695 
Pegidia.556 

dubia.pl. 602 
papillata. 556 

PEG1DIDAE. 556 
PEG1DIIDA. 556 
PEG1DIIDAE, 556, pis. 601.602 
PEG1DUNAE. 556 
pegwcllcnsis. Hollandina.640. 

pi. 720

pelagica. Hastigerina. pi. 544 
Nonionina.495. pi. 544 

Pellatispiru.682 
douviilei. 682. pi. 80.3 
inflata. 682.pl. 803 
madarazi. pi. 803 

Pcllatispirella. 675 
matleyi. pi. 789 

PELLATISP1RIOAE. 681. pis. 
800-803

PELLATISP1RINAE. 681 
pellicula. Spirotecta. 615. pi. 688 
pellucida, Seabrookiu.437. pi. 47() 
Pelorus.370, pi. .391 
Pelosma. 20,696 

bicaudata. pi. 11 
cotnplanaia. 32 
distoma.20 
sphaeriloculum. pi. 11 
variabilis, 20. pi. 11 
variabilis var. sphueriloculutn. 20 

Pelosinella, 20,696, pi. 11 
bicaudata. 20 

PELOSININAE. 19 
Pclosphaera. 33, pi. 23 

comuta.33. pi. 2.3 
Penardogromia. 13 

linearis, pi. 6 
PENEROPLIDA. 369 
PEN EROPL1DAE, 369. pis. 

390-393
PENEROPLIDEA. .366.369 
PENEROPL1DEAE.369 
PENEROPL1DEE. 369 
PENEROPLID1DAE. 369 
PENEROPL1D1NA. 369 
PENEROPLIDINAE. .369 
peneroplifomiis. Biplanata. 86. 

pi. 72
Choffatella. 103 
Torinosuclla.pl. 101 

PENEROPLINAE.369 
Peneroplis.91.371 

arietinus. pi. 391 
uuris.413 
dorbignyi. 700 
karreri.370 
laevigata. 370 
libumica. 359
pertusus var. discoideus. 379 
planatus. pi. 341 
planatus var. laevigata. 370 
proteus. 370 
senoniensis. 90 

Pencroplis (Dendritinal. 370 
Peneroplis (Monalysidium). .371 

polita..77l 
sollasi. 370

Peneroplis (Spirolinai, 37 J 
pengboensis. Mcsorhitolina. pi. 182 

Orbitolina (Columnorbitolina).
165

pennatula. Nautilus (Orthocerasi. 
113

Vulvulina. pi. 120



Penoperculoidcs. 651 
cubensis. 651. pi. 743 

pentagonalis. Asterodiscus. 684 
Orthophragmina. 689 

Pentasyderinu. 723 
PemeUina. 353
pcrconigi. Spiraloconulus. pi. 114 

Spiroconulus. 108 
perculla. Metapaiellina. 555. 

pi. 601
Percultazunaria. 406,407 

subaculeatu. pi. 448 
peregrina. Neolenticulina. pi. 447 

Uvigerina. 525. pi. 573 
pcrelegans, Earlandinita. pi. 221 

Node Kind la. 211 
Pcrfectononion, 674,pi. 789 
perforata. Arenosphaera. 28 

Calalharia, 6%
Cryptoseptida. pi. 431 
Nodosa ria. 706 
Padangia.388 
Psammosphaera, pi. 18 
Sporobulimina. 512. pi. 564 

perforatum, Alpinophragmium.92. 
pi. 85

perforatus. Egeon. 685 
Pcriloculina, 357 

zilleli.357. pi. 365 
Periples. 708 

elongatus, 708 
Periptygma. 13 

lunothalamia, 13, pi. 6 
Perisphinctinn. 405 
perlucidum. Vermiculum.415 
permiana. Adhaerentina. 643. 

pi. 837
Geinitzella (Lunucamminal. 213 
Lunucammina. pi. 223 
Orbulina IMirgal.705 
Tolvpammina. pi. 37 

permica. Eocristellaria. 392. pi. 436 
Frondlna.389, pi. 432 
Glnbigerina ISponginal.729 

permira. Uslonia. 195. pi. 211 
PERMODISCINAE. 204 
permodiscoides. Auloconus. pi. 310 

Trocholina. 296 
Permodiscus. 205,206,297 

? alien uatus, 201 
bestubensis. pi. 217 
'! primaevus, 203 
rotundus, 203.205 
syzranicus. 205.206 
umbogmaensis. 202 
uniensis. 206 
vetustus. 205.206. pi. 217 

Permodiscus iPlanospirodiscusl. 
203

Pemerina. 142 
dcpressa.pl. 149 

PERNERININAE. 141, pis.
147-149.828 

Pcrouvianella. 374 
peruviana, pi. 402

perparva. Earlandia. 199. pi. 213 
perpasfus. Hormosinoides. 57. 

pi. 44
perplexa, Camagucvia, 659, pi. 756 

Cemtolamarcklna. pi. 473 
Cerebrina. 724 
Miliolinella. pi. 350 
Pippinoides. 340 
Silicosigmoilina. pi. 41 
Silicosigmoilina iBramlerteiai. 55 

pcrpusilla, Discocyclina. 690 
persica. Loftusia. i 10. pi. 116 
pertusa. Discorbina. 638 

Gavelinella.pl. 718 
Virgulina. 532 
Virgulinella. pi. 579 

pertusus var. discoideus, Peneroplix, 
379

peruviana, Orbiculma. 374 
Pcrouvianella. pi. 402 

Peschongia. 575, pi. 627 
hikiniensis. 575

pescicula. Bolivinellina. 498. pi. 547 
Petchorina. 216 

schezhiraovensis. 216, pi. 227 
petmpolitnnus. Plntysolcnites, 

pi. 14
Serpulites?. 23 

Pfenderella. 152 
arabica. I52.pl. 162 

Pfenderi conus. 186,187 
makarskac. pi. 206 

Pfenderina. 152,154,155.pl. 163 
butterlini. 152 
’! chablaisensis. 92 
ncocomiensis. pi. 162 

PFENDERIN1DAE, 151, pis. 
161-165

PFENDER1NINAE, 151, pis. 
161-164

Pflugella.72B.729 
Phacitcs, 685 

fossilis, 685 
Phamogullmia. 15 

aurata.15.pl. 8 
Phanetosiomum. 708 

integerrimum. 708 
Pharamum.405 
Phenacophragma, 73 

assurgens. 73. pis. 57.58 
Phialinea. 692.708 
PHIALINE11NAE, 692 
Phlegeria. 433 

bvalina, 433. pi. 469 
Phonemus, 405
PHTHANOTROCHIDAE. 18, 

pi. 10
Phthanotrochus. 18 

arcanus. 18. pt. 10 
PHYLLOPSAMNNAE, 118 
PHYLLOPSAMIINEA. 118 
Phyllopsammia. 118,pi. 127 

adanula. 118 
Physalidia. 547 

simplex. 547. pi. 592

Phvsomphalus. 709 
porosus. 709 

Picouina.353,354 
mississippienxis, pi. 360 

Pijpersia. 568 
coronaefomiis. pi. 620 

Pila. 51 
densa. 51 

Pilalla.9 
exigua.9,pl. 2 

Pilammina. 51 
densa. 51, pi. .18 
grandis. 51 

Pilamminella, 51 
grandis. pi. 38 

pilasensis. Krebsia, 420 
Krebsina. pi. 458 

pileiformis. Krikoumbilica.439, 
pi. 473

Pilcocyclina. 689 
pileola, Falsurgonina. I59.pl. 174 
piteoliformis. Maiginotruncana, 470 

Sigalitruncana. pi - 833 
Pilcolina.709 

pileolus. pi. 845 
pileolus. Pileolina. pi. 845 

Valvullna. 709
pilleri. Siphonoferu. 369. pi. 388 
pilosa. Hirsutospirella, 301, pi. 830 
Pilosiphonia, 722
pilotrockensis. Mesocibicides. 583. 

pi. 637
Pilulina.31.33 

jeffreysii.33.pl. 21 
Pilulinella,31 

sphaerica, 31. pi. 23 
P1LUUNIDA.J0 
PILUUNIDAE. 30 
PILUUNINA,30 
PILULININAE. 33, pi. 21 
Pinaria, 538

heten>9culpta, 538. pi. 584 
pinatensis. Rimalina. 434, pi. 469 
pinguis. Anomalina, 631 

Anomalinoides. pi. 708 
Pippinia, 331

galapagosensis. 331. pi. 338 
Pippinoides. 340, pi. 350 

perplexa, 340
piramidale. Acostina, pi. 575 

Chrysalogonium. 526 
Pisolina. 286 

excessa, 286. pi. 296 
PISOLININAE. 284 
pitakpaivani. Neolhailandina, 294, 

pi. 308
Pithonella, 704 
Pityusina, 140 

conlca, 140. pi. 146 
placenta. Placentammina, pi. 21 

Reophax.31 
Placentammina, 31,32 

complanata, pi. 21 
placenta.pl. 21 
vulgaris.pl. 21



Ptaceniula. 549,721 
pulvinata. 549 

Placentulina. 542, pi. 588 
tcrquemi, 542

PLACENTULIN1DAE. 542, pis. 
588-590

PLACENTULIN1NAE. 542, pis.
588-590 

Placopsilina, 80 
bulla. .18
cenomana. 80. pi. 65 
longa. 80

Placopsilinella, 18 
aurantiaca, 18. pi. 10 

PLACOPSILINIDAE. 79,80.724, 
pis. 65.66

PLACOPSILININAE. 78.80, pis. 
65.66

Placopsum. 423, pi. 459 
PLAGIOPHRVIINAE.7 
Plagiopbrys. 10 

cylindrica, 10. pi. 3 
Plagioiaphe.70 

to mala, 70. pi. 53 
Plagiostomella, 439 

inflata.439.pl. 472 
plaitura. Bolivina. 530 

Coryphosioma, pi. 578 
plana. Ansa. 694. pi. 837 

Cymbaloporetta. pi. 649 
Escomebovina, pi. 712 
Gypsina. pi. 661 
Popovia. pi. 97 
Pscudopatelllnu. 633 
Pseudospiropleciinata. 135 
Spimpleciina.pl. 143 
Tietomphalus bulloides var.. 591 

plana ta, Astrarhizincila. W5. pi. 838 
Dohaia. 95. pi. 88 
Gytoidclla. 638, pi. 716 

planatus. Nautilus, 371 
Peneroplis, pi. 391 

planatus var. lacvigatus.
Peneroplis. 370 

planciana, Affmetrina. pi. 346 
THIoculina. 337 

Planctostoma. 176 
luculentum, pi. 194 

PLANCTOSTOMATINAE. 175, 
pi. 194

Planiinvoluta. 313 
carinata.313.pl. 324 

Planisepta, 722 
Planispira.722 
planispira, Globigerina. 462 

GriUita.424. pi. 460 
Hedbcigclla. pi. 495 
Planomiliola, 335. pi. 345 

planispiralis, Delosinella.675 
FreUialina,73. pi. 54 
Reccoelpbidiella. pi. 791 

Planispirillina, 302 
papillosa.pl. 316

PLANISPIRILL1NIDAE. 301,302. 
pi. 316

Planispirina,317 
auriculata, 319 
celata, 350
communis, 317. pL 329 
edwardsi, 347 
sigmoidea. 348 
striata. 346 

Planispirinella. 317 
exigua. pi. 329

PLANISPIRINELLJNAE, 317 
Planispirinoides. 331 

abyssalicus. pi. 340 
bucculentus.pl. 340 

PLANISPIR1NOIDINAE. 337 
PLANOARCHAED1SC1NAE. 201 
Planoarcbaediscus. 202,203 

bozorgniai.pl. 216 
concinnus. 202 
explanatus. pi. 216 
spirillinoides, pi. 216 
tnmsiius.pl. 216 

Planocamerinoides. 685, pi. 810 
Planocassidulina. 506, pi. 559 
Planodiscorbis. 560 

rarcscens. pi. 609 
wenmanensis, pi. 609 

Planodiscorbita. 561, pi. 609 
wenmanensis. 561 

Planodiscus, 202, pi. 216 
Planuelphidium. 675, pi. 787 
Planocndothyra. 236,237.238 

aljutovica. pi. 243 
kharaulakhensis, 215 

Planoglahmtellu. 567.568,569 
nakamurai. pi. 621 
opercularis.pl. 621 

Planoglobulma. 455 
acervulinoides. 455. pi. 488 
brazoensis. 455, pi. 488 

Ptanogypsina. 598 
squamiformis. pi. 662 

Planogyrina. 462  pi. 495 
Planoheronallenia. 570, pi. 621 

wenmanensis. 570 
Plunolinderina. 588 

escomebovensis. 588. pis. 643.
644

PLANOUNDERINIDAE. 587 
planolocula, Telrataxis, 249 
Planomalina. 460 

almadenensis. 461 
apsidostroba. 460. pi. 494 
blowi.459 
buxtorfi. pi. 494

Planomalina iGlobigerinelloidesl. 
459

PLANOM ALINACEA. 459 
PLANOMALINIDAE.460, pi. 494 
PLANOM ALININAE. 459.460 
Planomiliola. 335,336 

planispira, 335, pi. 345 
Planopcrculinn. 683.686, pi. 813 
Planopulvinulina. 551 

dispansa. pi. 597 
Planorbella. 722

planurbis. Asterigerina. 606,607 
Biasterigerina. pi. 672 
Comuspira. pi. 322 

Planorbulina. 588 
cenomanlana. 590 
echinata. 572 
eocaentca. 586 
farcta.693
mediteminensis. 588. pis. 645.

646
retinaculata. 587 
variabilis.pl, 645 
vermiculata, 586 
vulgaris. 588 
vulgaris var. larvata. 589 

Planorbulina (Planorbulinella). 589 
guayabalcnsis, 611 

Planorbulina (Thincatulinal, 582 
PLANORBUUNACEA. 579 
Planorbulinella, 589 

larvata. pi. 642
PLANORBUL1NELLIDAE. 587 
PLANORBUUNIDAE, 579.587, 

588.71.1. pis. 642-647 
PLANORBULINIDEA. 579 
PLANORBULININAE. 588, pis. 

642-647
Planorbulinoides. 587 

retinaculatus. pi. 642 
Planorhulinopsis. 589 

parasitica. 589. pi. 646 
Planorotalia.475,476. pi. 515 
Planomtalites. 477 

pseudoscitula.pl. 518 
sp..pl. 518

PLANOROTALITINAE. 474 
Planomtalitiprimae. 718 
Planospirodiscus. 203 

bestubensis. 205 
taimyricus. 203. pi. 216 

Plunularia.409.413,721 
auris. pi. 453 
elliptica.409

planularia. Megathyra. 705 
PLANULARIINAE.412 
planulatu. Arcoparrella. 127 

Maxonella. 38, pi. 28 
Polystumammina.pl. 136 

planulatus. Nummulitcs. pi. 811 
Planulina. 580,583 

ariminensis. 580. pi. 633 
buxtorfi. 460.461 
membrunncea, 475 
rakauruana. 634 

Plantdinella. 622, pi. 697 
escomebovensis. 622 

PLANIJLINIDAE. 579,580. pis. 
632.63.1

PLANULININAE, 579 
Planulinoides. 576 

hiconcavus. pi. 628 
japonicus. pi. 628 

PLANULINOIDIDAE, 575, pi.
628

PLANULINOID1NAE. 575



planum. Alveolophragmium. 100 
Polytrema. 597 

planus. Archaediscus. pi. 215 
Hemiarchaediscus, 201 
Tretomphalus. 591 

platicrensis, Archaeosepta, 302. 
pi. 217

Platoum, 9, pi. 2 
parvum.9 

Platyoccus, 709 
squama, 709 

Platysoleniten. 22.11 
Platysolenites. 22,11 

antiquissimus.22.pl. 14 
pctropoliianus.pl. 14 

Plalystaphyla. 455, pi. 488 
plavinensis. Cochleatmu. 727 
PLECANIOIDEA. 172 
Ptecanium. 175 

irregulare. 177 
labiatum, pi. 19.1 
rugosum, 177 
serratum. 172

plecte. Carpenteria protelformis 
var..596

plectilis. Aeolomorphella. 533. 
pi. 580

Pleclina. 131, 168, 171 
poronaiensis. 710 
ruthcnica.pl. 140 

Plectinella. IIS 
acgyptiaca.pl. 122 
vitgulinoidcs, 115, pi. 122 

Plectofrondicularia. 403 
concava. 403. pi. 443 
floridana. pi. 443 
nuitaili.402

Plectofrondicularia i Pro nitrons!. 
403

PLECTOFROND1CULAR1IDAE.
394

PLECTOFRONDLCULARIINA.
386

PLECTOFRONDICULARHNAE.
401, pis. 443.444 

Plectofusulina, 264 
franklinensis. 264. pi. 267 

Plectogyra. 239, pi. 244 
convcxa van stricta.720 
michoti. 228 
obscure, 242 
pauli. 226 
plectogyra. 239 
rotayi var. stricta. 720 
tumula, 110

Plectogyra (Latiendolhyra), 115 
quaesita. 228

Plectogyra (Spinocndothyral. 118 
plectogyra. Endothyra. pi. 244 

Plectogyra. 239 
Plectogyranopsis. 245 

convcxa, pi. 249 
PLECTOGYRIDAE.232 
Plectogyrina. 239, pi. 244 
PLECTOGYRINAE. 119

Plectomeiliocris. 256 
asymmetrica, pi. 255 

PlectomiOerella. 256 
externa, pi. 256 

Pleciotecurvoidcs, 116 
alternans. I16.pl. 123 
grossheimi, pi. 123 

PLECTQ RECUR VOIDIDAE, 115, 
pi. 123

PLECTORECURVOIDINAE.
115

Plectostaffclla, 257, pi. 159 
jakhensis, 257 

Plcctotrochammina, 709 
subgfctbosa, 709, pL 844 

PLECTOTROCHAMMIN1DAE. 
692

PLECTOTROCHAMMIN1NAE.
692

Pleiona.400,401 
princeps, 400

plenus, Cribroplcuroslomella. 539. 
pi. 585

Plesiocorine. 410 
edwardsi.410 

Plesiocoryna.410 
Pleurites. 709 

crctae.709
Plcurocellispontes. 729 
PLEUROPHRYINl.il 
Pleurophrys, 14 

sphaerica. 14,pL7 
Pleuroskelidion. 538 

unda. 538, pi. 835 
pleurostoma. Tritaxia, 714 

THtanopsis. pi. 846 
Pleurostomella. 538 

articulata, pi. 584 
barroisi.538, pi. 584 
bulbosa, pi. 584 
fusiformis. 538. pi. 584 
greatvaileyensis. 538 
subnodosa.pl. 584 

PLEUROSTOMELLACEA. 535 
PLEUROSTOMELUDA, 535 
PLEUROSTOMELL1DAE. 429.

535, pis. 582-585,835 
PLEUROSTOMELLIDEA. 535 
PLEUROSTOMELLIDEAE. 515 
Pleurostomellina. 538, pi. 564 
PLEU ROSTOMELLINAE. 535, 

pis. 582-585.835 
PIcurostomclloides. 115 

andreasi, 115. pi. 122 
pleurostomelloides. EUtpsoidella. 

537. pi. 582
Paleopolvmorphlna, pi. 458 
Polymorphina. 420 

Plcurostomina, 709 
bimucronata. 709 

Pleurotreraa, 709 
calcarina. 709

plicata. Bolivina. 498. pi. 547 
Patellina. 129 
Remaneica. 129

Septotrochammina. 129 
Valvulina. 720 

plicatus. Cidarollus, 697 
pliocenica, Cassidulinella. 504, 

pi. 554
Pliolepidina. 612, pi. 682 
Pliorbitoina. 612, pi. 682 
plotnikovac, Gaudryinopsis. 3.133. 

pi. 140
Plotnikoviiia. ISO 

compressa, pi. 198 
plummerae. Anomalinoides. 631 

Guembelina, 455 
Hedraites.3l3.pl. 325 
Pseudotextularia, pi. 487 
Sipbogenerina. 517 
Siphogenermoides. pi. 568 
Stomatostoecha, 73, pi. 58 

Plummerella, 472 
Plummerinella, 313 

complexa. 313. pL 324 
Plummerita. 472,473.694 

hantkeninoidcs. pi. 511 
Plummerita I Radotruncana), 469 
Pninaella, 709 

? pulchella. 607.608 
scanica. 709. pi. 844 

pocutica. Bogdanowiczia, 22 
pocuticus.Bathysiphon.pl. 13 
Podolia, 336 

lyra, pi. 342 
Podoliella. 549, pi, 594 
pocyana, Polystomella.673 
poevanum, Cribroelpbidium.

‘ pi, 784 
Pohlia, 222 

henbesti. pi. 232 
Pojarkovella. 237 

honesta. 137 
nibelis.pt. 243

pojarkovl. Glomotrocbolina, 207. 
pi. 217

Pokomyella. 649 
Pokomyellina. 649 
poliaxica. Pseudoendothyra. pi.

257
Parastaffella fSlaffclloidcs), 256 

polilus. Peneroplis | Monaly- 
sidium). 371

Triloculinellus. 345. pi. 352 
poilonoisae, Epiannularia, 645. 

pi. 729
Pollontes. 328 

vesicularis, 328 
Potskanella.464 

oxfordiana. 465 
Polychnsmina. 59 

pawpawensis. 59. pi. 45 
Polyderma. 728 

chovancnse. 728 
incertum. 728 

Polydiexodina, 273 
alghancnsis. 272 
capitanenxis. 273. pi. 274 
? rot undata. 273



POLYDIEXODIN1NAE. 272,724, 
pis. 274.275 

Polygonella. 193 
polygonia. Sorosphaeroidca. 38 

Webhinclloidea. pi. 25 
Polylepidina. 612,613 

untlllea.pl. 683 
cardenasensis, 656 
proteiformis. pi. 684 

polymorpha. Blaslammina. 29. 
pi. 20

Calcituba. 322. pi. 332 
Invulutina. 712 
Lingulina.414 
Lituolipora. 91. pi. 81 
Spirolingulina. pi. 454 
Volvniexlularia. 314 

Polymorphina. 420,422 
7aculeata.70l 
burdigalensis. 420. pi. 458 
charlottensis, 420 
? complexa. 535 
frondicularioides, 422 
labiuta. 537 
lanceolata, 421 
pleu rostomelloides, 420 
regina var. rutila. 422 
rhabdugonioides, 422 
subcylindrica.419 

Polymorphina lies Globulinesl.
419

gibba.419
Polymorphina lies Guttulmesi. 419 

communis. 429
Polymorphina lies Pyrulincs),42l 

gutia. 421
POLYMORPH1NACEA. 386.394 
POLYMORPH1NAE. 416 
Polymorphlnella, 421 

elegamula, pi. 444 
vaginulinaeformis, 421, pi. 444 

POLYMORPHINIDA. .386.416 
POLYMORPHINIDAE. 393.416, 

418,695. pis. 456-461 
POLYMORPHINIDEA.4I6 
POLYMORPHINTDEAE. 416 
POLYMORPHINIDEE. 416 
POLYMORPH1NINA. 386.416 
POLYMORPH ININAE. 418, 

pis. 456-459
Polymorph inoides. 410. pi. 450 

spiralis, 410
polyraorphinoides. Nouria. 117. 

pi. 123
Polvorbitoina. 613, pi. 684 
Polyperibola, 494 

christiana.494.pl. 542 
Polyphragma, 92,93 
POLYPHRACMINAE, 92 
Polysaccaminina, 35 

ipohalina. 35. pi. 24 
POLYSACCAMM1NIDAE. 34, 

pi. 24
Polysegmentina, 341,347 

circinata. pi. 355

Polysiphotrocha. I24.pl. 130 
siphonata, 124

polystigma. Clidostomum. 498 
pulvstoma, Caribeanclla. 587.

' pi. 642
Jadammina. 125.126 
Nodosaria, 395 
Valvulina. 182 

Polystomammina. 127 
nitida.pl. 135 
planulaia.pl. 136 

POLYSTOMAMM1NINAE. 126.
127, pis. 135,136 

Pblystomatium. 674 
Pulyslomella, 674,721. pis. 786.787 

arctica, 674 
imperatrix.677 
larainata,674 
poeyana.673 
strigillata. pi. 786 
tenuissima. 676 

Polysiomella lElphidium), 674 
Poly5tomella (Nonionina), 721 
Polysiomella (Polystomellinal. 678 

discorbinoidcs, 678 
POLYSTOMELUDA, 672 
POLYSTOMELLIDAE. 672 
POLYSTOMELUDEA. 672 
POLYSTOMELLINA. 672 
Polystomellina. 678 

discorbinoides. pi. 795 
POLYSTOMELLINAE. 673 
polystomelloides. Discorbina, 604 

Epistomaroides. pi. 671 
polystomum, Chrysalogonium, 

pi. 438
polystylata, Nummulitella, 707, 

pi. 844
Polytaxis. 248,249 

laheei. 248.pl. 251 
"Polytrema, 728 

cylindricum. 599 
planum. 597

POLYTREMATIDAE. 598 
polyliematoidcs, Stacheia. 729 
POLYTREMIDAE.598 
Polyxenes, 709 

cribraius. 709
pompilioides, Melonis, pi. 6% 

Nautilus. 621
pompilioides var. semicribrata.

Anomallna, 640 
pontei, Bahianofusua, 16, pi. 9 
pontica. Paraverbeekina. 2B8 

Verbeekina. pi. 298 
Popovia, 100 

plana, pi. 97 
Poritextularia, 176 

mexicana, 176, pi. 194 
Poroarticulina, 351 

glabra.351.pl. 359 
POROA RT1CULININAE, 350 
Poroeponides, 550,552 

cribrorepandus. 549 
lateralis, pi. 595

Poronaia, 710 
poronaiensis. pi. 845 

poronaicnsis. Plectina, 710 
Poronaia.pl. 845 

Pompullenia,620, pi. 695 
hulloldes.620

porosa. Magnilella, 704, p|. 842 
Suggrunda. 531. pi. 579 

Porosononion. 673, pi. 785 
Porosorotaliu. 677 

clarki.pl. 792 
Poruspira, 710 

comes, 710
porosus, Physomphalus. 709 
pomsuturnlis, Trncholinopsis. .102, 

pi. 316
porrecta. Bolivina. 516 

Parabrizalina, pi. 566 
porrecta var. arenacca. Bifarina. 116 
ponecta var. fimbriala. Uvigerina. 

525
Porialrtrchammimt, 121,122 

eltaninae. I2l.pl. 129 
Porticulasphaera. 493 

bcckmanni. 492.493 
mexicana. pi. 540 

PORTICULASPHAERINAE. 478.
492, pis. 539,540 

portsdownensis. Textulariopsis. 
115.pl. 122

posneri. Corrigotuhella. 243, pi. 247 
postchusovensis. Glomospiroides. 

pi. 234
Sepiabrunsiina I Rceiosepta- 

brunsiinal.225 
Posiendoihyra, 247 

scabrn. 247, pi. M0 
postparadoxa. QuasistaffeUa. 724 
Posirugoglobigerina. 474 

bariana, 474. pi. 512 
potoniel, Volutaria. 714 
powersi, Ammobaculiles. 245 

Endolhyranella, pi. 248 
Pozaryskaia, 722 
pozonensis. Guppvella. pi. 153 

Liebusella, 147 
Praealveolina. 364 

simplex, 365 
tenuis, 364. pi. 381 

Praealveolina iSimplalveolinal.
365

Praeammoastuta. 79 
alberdingi. 79. pi. 64 

praeantiqua. Hechtina. 322, pi.
334

Praebulimina. 511,710 
teussi. pi. 563 
sp., pi. 563

PRAEBUUMINIDAE. 511 
Praebullalveolina. 364 

afyonica. 364. pi. 382 
Praechrysalidina. 140 

infracretacea. 140, pi. 146 
Praecosinella, 359 
Praecuncollna. 722



praecursor. NeofusulincUa. 259, 
pi. 261

Orbitopsella. pi. 93 
Orbiiulites.97 

Praecystaramina. 82 
globigerinacformis. 82. pi. 67 

praecdita. Eoglobigerina cdiln 
subsp.,718

praefohsi, Globorotalia. 475, pi.
516

praegeri. Discorbina. 560 
Gavel inopsis, pi. 608 

Praeglobigerinu. 722 
praeglobigeriniformis. Ammoglo- 

bigerina, pi. 129 
TVochoporina. 120 

Praeglobobulimina, 521,522 
sptnescens, pi. 571 

Praeglobotruncana. 463 
delrioeitsis, pi. 497 
hagni, 698 
hessi.704 
siephani.pl. 497 
lurbinaia. pi. 497 

Praeglobotruncana (Clavlhed- 
bergella 1,466

Praeglobotruncana iDicarinellal. 
698

Praeglobotruncana iHedbergellal. 
462

praeglobotnincanaeformis, 
Globigerina. 717 

PRAEGLOBOTRUNCANtDAE.
461

PRAEGLOBOTRUNCANINAE,
462

Praegubkinella. 439,718, p|. 472 
alia, 439
kryptumbilicata. 439 
lurgesccns.439 

Praehedbergella. 462, pi. 495 
Praeindicola. 660, pi. 757 

bikanerensis, 660 
Praekaraisella, 90 

kurganichensis, 90 
vandobensis, 90, pi. 80 

Praekumubia, 154 
crusei. 154. pi. 165 

Praelacazina. 341 
fragilis, pi. 346 

Praelamarcklna. 710 
humilis. 710. pi. 845 

praemenardii, Globorotalia, 718 
Praemisellina, 256, pi. 257 

georgii. 256
praemonila. Tinophodella. 718 
praemomsalvensis, Rotolipora. 

467. pi. 833
Praeophthalmidium. 325.327 

orbiculare, pi. 335 
Praeophtbalmidiiini lEoophthal- 

midluml.315 
tricki, 325 

Praeorbitolina. 167 
cortnyi. 167, pi. 185

Praeorbulina. 495 
glometusa. pi. 543 

Praeparalusulina. 283 
pseudojaponica, pi. 291 

Praepatellina. 306,307. pi. 320 
simplissima. 306 

Praepeneroplis. 91 
senoniensis. pi. 80 

pracpeniacamcrata. Globorotalia 
angulaia var.,717 

Praepscudofusulina. 283 
[astuosa. pi. 289

praepumilio, Berggrcnia. pi. 514 
Globanoraalina, 475 

Praequinqueloculina, 329, pi. 337 
honghensis. 329 

Praereiiculinella. 110 
cuvillicri. 110. pi. 117 

Praerhapydionina. 377 
cubana. 377. pi. 409 
delicaia, pi. 409

PR AERH APYDIONINIDAE, 375 
PRAERHAPYDIONINIMAE. 375, 

377. pis. 405-410 
PRAEROTAUNINAE. 716 
Praerotalipora. 722 
Praesiderolites, 651 

douvillei, pi. 743 
pracsigali. Hemicyclamraina. 89 
Praesorites. 372,382. pis. 394.395 

mourcti, 372.375 
orbitoliloides. .380 

Praestorrsella. 662 
roesiac. pi. 758 

Pruesumntrina, 29.3 
Praeuvigerina, 710 

westphalica,7]0, pi. 845 
Praeviigulina, 530 
Pragsoconulus. 297 

robustus, 297, p|. .311 
praiti, Discocydina, pi. 819 

Orbitulites, 688 
Paradoxiella. 262. pi. 266 

Pravitoschwagerina. 278 
thailandensis. 278, pi. 281 

pravoslavlevi, Pravoslavlevia. pi. 448 
Saracenaria. 407 

Pravoslavleviu. 407 
pravoslavlevi. pi. 448 

Preanomalinella. 623,624. pi. 700 
precamhrica. Caycuxina. 727 
Prcmnammina. 722 
presli, Arenobulimina. pi. 145 
presli var. sabulosa. Bulimina. 140 
preslii. Bulimina. 139 
pressa. Eoendothyranopsis. pi. 244 

Gaudryinoides, 135, pi. 143 
Parasiaffella, 240 

Presumatrina. 293 
schellwieni.pl. 308 

Pnrverina. 668, pi. 775 
prima, Ammovertellina, 50, pL 39 

Cassidulinita, 508, pi. 561 
CristcllBria.405, pi. 446 
Oagmarella. 263, p|. 267

Eoheterohclix. 7(K). pi. 840 
Plectospini. 311. pi. .323 
Pulsiphonina, pi. 624 
Rectoparaendothyra. 725 
Robidzhonia, 3.405, pi. 446 
Siphonina. 571 
Teiragonulinu. 4 16. pi. 455 

primaeva, Alveolina. 363 
Clavulina. |7 |
Endothyra?. 225.226 
Martinottiella.pl. 190 
Orbitopsella. pi. 9.3 

primaevus. Coskinolinopsis, 97 
Permodiscus?. 203 

primaris. Eopolydiexodina iBidi- 
exodmal.724

primigena. Cancellina. pi. 301 
Eozellia, pi. 28H 
Fusulina (Neoschwagerina). 291 
Pseudoschwagerina. 282 

primitiva. Acarinina. pi. 521 
Eotoumaycllina. pi. 841 
Globoquadrina. 478 
Hantkcnina. pi. 5.33 
Hantkenina alaltamensis var., 487 
Novella, pi. 253
Ibumayellina? lEotoumavellinal.

700
primitiva subsp. asiatica, Profus- 

ulinella. 724
primordialis. Neoparadainella.

136. pi. 242 
Primoriina. 256 

ovoidea. 256, pi. 258 
primula. Quasiirregularina, 189. 

pi. 207
primum, Nodophthalmidium. 

pi. 331
primus. Pseudopatcllinoides. 561. 

pi. 609
princeps, Borelis. 279 

Pleiona, 4(X)
Schwagerina. 279, pi. 284 

prisca. Alveolina. 262.278 
Endothyra. 237 
Forechiella.224.pl. 233 
Fusulina, 262
Palaeofusulina, 262, pi. 264 
Priscella. pi. 24.3 
Pseudorusulina. pi. 283 

Priscella, 237 
prisca. pi. 24.3 

priscum. Spirocerium, 729 
prise us. Ammodiscus. 200 

Pseudammodiscus. pi. 214 
prismaeginosa. Rhabdamminella, 

23
prismatica. Maricita, pis. 124,125 

Reichelina. 118 
Prismatoraorphia. 411 

tricarinata. pi. 451 
pristina, Nummulina, 685,686 
Pristinosccptrella. 427 

hispida, 427. pi. 464 
pristinum Streptochilus.718



pristinus. Nummulites. pi. 809 
PROARCHAED1SCIDAE. 716 
probatus. Eponides. 549. pi. 594 
problems! ica, Girvanella, 727 

Hukawngia. 702. pi. 841 
Problematinu.300 
PROBLEMATININAE. 298 
proboscides, Paratextularia. pi. 227 

Textularia?. 216 
procera.Clavulina, 63 

Crisicllaria.411 
Crisielliiria (Hemicristellaria).

410. pi. 451 
Duscnburyina. pi. 46 

proceraformis. Nodosarin. 291 
Protonodosaria. pi. 424 

Procerolagena .415.416 
gracilis, pi. 455

pmciduus. Carlfranklinoides. 576, 
pi. 621

Prodentolina, 391,296 
terquemi. pi. 424 

producta.Novalesia.pl. 121 
productus. Spiropleclamminoidcs, 

114
Procraassilina, 336 

rugosa. pi. 242
profunda. Alabaminella. pi. 592 

Cassidelina. 512, pi. 565 
Silicoloculina, 285. pi. 429 

Profusulindla. 264,265 
aljulovica, 264, pi. 267 
decora, pi. 267 
pararhomboides. 264. pi. 267 
prhnitiva subsp. asiatica, 724 
staffellaeformis. 724 

Profusulinella iTailzehoellai. 265 
progressa. Anictosphaera. 27, 

pi. 18
projectus, Aimulocibicides, 586. 

pi. 640
prolata. Ellipsonodosaria modesta 

var..540
Gonatosphaera. 299, pi. 442 
Strictocostella, pi. 824 

prolixa. Protentella, 484, pi. 530 
Pseudowedckindellina. 272. 

pi. 273
Prolixopiecta. 131 

exilis, pi. 129
PROUXOPLECTIDAE. 130, 

pis. 139,140.834 
Proninella. 209 

tamarae, 209. pi. 219 
Propennodiscus, 201, pi. 215 

? attenuate. 201 
contiguus. 202 
oblongus, 202 

Proporocyclina, 690, pi. 827 
(Hupria. Parafusulinclia, 271. pi. 273 
pioprius, Cibicidoldes, 709 
Prorcophax.722 
Proroporus. 135,490 

lingua. 498
Prosphacroidinella, 491 

disjuncia.pl. 538

protea. Gyroidina, 594 
Neogyro idina. pi. 654 
Orthovertella. 315, pi. 327 

proteiformis. Biarritzina. pi. 655 
Lepidocyclina (PcJylcpidinal, 613 
Polylepidina. pi. 684 
Ramulina. 425 
Sporadogcnerina. pi. 461 

proteiformis var. plecte, Carpen- 
teria.5%

Protelphidium.618 
hofkeri. 618. pi. 693 

Protentella. 484 
prolixa. 484, pi. 530 

Protentella (Clavatorellal. 475 
Proteonellu. 31, pi. 21 
Proteonina, 58 

fusiformis. 58 
PR0TE0N1NINAE, 57 
proieus, Ammocibicides, 80. pi. 65 

Lacvipeneroplis. pi. 392 
Manorella, 642. pis. 724.725 
Peneroplis, 370 
Trochammina, 70 
Trochamminoidcs. 70, pi. 53 

protindica. Scheibncrova, 642, 
pi. 72J

Protobotellina. 44 
cylindrica. 44. pi. 33 

Prolochusenella. 722 
Prolocyclina, 728 

liasina.728
Protogkibobullmina. 522 

pupoides, pi. 572 
Prolonodosaria. 391 

proceraformis. pi. 434 
Protopeneroplis. 91,302 

striata. 302, pi. 317 
Protoschista. 63 

findens. pi. 47 
Protriticites, 265 

globulus. 265. pi. 268 
protubemns, Leupoldina, 461. 

pi. 494
Utgonina. 162.pl. 178 

protvae. Eostaffclla. 254, pi. 255 
Proxifrons, 403 

advena. pi. 444 
Psammatodendron. 25 

arborcscens. 25, pi. 15 
dichotomicum, 25, pi. 16 

Psamtn echinus. 722 
Psammella, 28, pi. 18 

frankei. 28 
Psamminopelta. 54 

bowsherl. 54, pi. 40 
Psammolingulina. 60 

papillosa, pi. 45 
Psammolychna. 722 
Psammonyx. 47 

vulcanicus, 47. pi. 35 
Psammoperidia, 722 
Psaramophaga. 32 

simplora. 32, pi. 22 
Psammophax. 28 

consociata, 28, pi. 19

Psammophis. 49 
Psammoscene .710 

craterula.710 
Psammosiphon. 728 

umplexus, 728
Psammosiphonella. 22, pi. 13 

aetheria, 22
PSAMMOSIPHONELLINAE. 21 
Psammosphaera. 28,56 

frankei.pl. 18
frankei forma elllpsoides, pi. 18 
frankei forma sphactoides, pi. 18 
fusca.28.pl. 19 
perforata, pi. 18 
rustica.56

Psammosphaera IThurammina). 24 
PSAMMOSPHAERIDA. 27 
PSAMMOSPHAER1DAE. 27, 

pis. 18-20
PSAMMOSPHAERINAE. 27, 

pis. 18-20
Psammozotika. 722 
pschadae. Globorotalla, 471 

Globotruncanella, 471 
Psecadium. 433, pi. 468 

eOipticum.433 
Pseudadtrcotiyma. 122 

truncatuliniforme.pl. 129 
Pseudarcdla. 728 

rhumbleri.728 
Pseudastrorhiza, 28 

hospitalis.pl. 18 
silurica,28. pi. 18 

Pseud astrorhizula. 710 
eisenacki.710 

Pseudedomia. 359 
complanata, pis. 368,369 
multisiriaia, 359, pis. 368,369 
viallii. pi. 369 

Pseudoala bamina. 722 
PSEUDOAMMOD1SCIDAE. 199, 

pi. 214
Pseudoanunodiscus, 200 

priscus. pi. 214 
Pscudobaculltes. 99, pi. 95 
Pseudobaisalina. 316 

mirifica. 316. pi. 328 
Pseudobilocullna. 343, pi. 351 
Pseudobolivina, 116,117 

antarctica. Il6.pl. 123 
PSEUDOBOUVIN1DAE. 116, 

pi. 123
PSEUDOBOUVININAE, 116 
Pseudobradyina, 247 

pulcbra. 247. pi. 249 
Pseudobrizalina. 517, pi. 567 
Pseudobroeckinella. 375 

soumoulensis. 375. pi. 403 
Pseudobulimina. 451 

chapman!, pi. 482 
Pseudobuliminelta. 532 

triserialis, 532. pi. 579 
Pseudocancris, 547 

ecuadorensis. 547, pi. 592 
Pseudocassidulinoides, 507 

galoa. 507, pi. 559



Pseudochcrnyshinella. 237 
biformis. 237. pi. 243 
subroiunda, pi. 243 
subroiunda subsp. biformis. 237 
submtunda subsp. subroiunda.

237
Pseudochoffatella. 104 

cuvillieri. 104, pis. 106.107 
gigamica, I03.pl. 104 

PSEUDOCHOFFATELUNAE.
103, pis. 103-107 

Pseudochrysalidma. 186.187 
cubana. pi. 205 
floridanu, 187, pi. 205 

Pseudocibicides. S84 
occidentalis. 584. pi. 638 

Pscuducibicidoides, S87, pi. 642 
katasensis, 587 

Pseudocitharina.412, pi. 452 
Pseudoclavulina, 179 

davaia, pi. 197 
pseudococoaensis. Atwillina. 

pi. 572
Siphogenerina. 523 

Pseudocolaniella, 214, pi. 225 
xufulingensis, 214 

Pseudocoscinoconus. 722 
Pseudocucurbila, 367 

globosa. 367, pi. 388 
PSEUDOCUCURBITINAE. 367, 

pis. 386-388
Pseudocyclammina. 102,109 

lituus.pl. 102 
virguliana, 99

Pseudocyclammina (Strepto- 
cydammina), 109 

parvula. 109
pseudodaxia. Deuterospira. 72. 

pi. 57
Pseudoditnorphina. 410, pi. 451 

galapagosensis. 410 
Pseudoditrema. 10 

mikmus, pi. 3 
Pseudodoliolina, 290 

ozawai, 290, pL 299 
pseudolepida subsp. gruvitesia.

289
PSEUDODOLIOL1NINAE, 290. 

pi. 299
Pseudoeggenrlla, 722 
pseudoelongata. Caucasina, pi.

580
Caucasinella. 533 

Pseudoelphidiella. 674, pi. 790 
Pseudocndothyra. 256,257 

georgii, pi. 257 
orbiculala. pi. 258 
poliaxica. pi. 257 
pseudosphaeroldea. pi. 257 
simplex, pi. 256 
struvii. 257, p|. 256 
subglobosa, pi. 257 

Pseudoendothyra t Eoparustaffella I. 
256

Pseudocndothyra l Palacostaffellal. 
286

Pseudoendolhynt (Parastaffellal.
256

Pseudocndothvra I Volgella). 256. 
pi. 258

orbiculala. 256
PSEUDOENDOTHYRIDAE. 251 
pseudoeocaena. Globigcrina. 717 
Pscudocpistominella. 446,447 

mirusa.446.pl. 478 
Pseudocponidcs, 553,602 

anderseni. 553 
japonicus, 602, pi. 667 

Pscudofabuluria. 357 
matleyi, pi. 365 

Pseudofissurina. 429 
mccullocbae. 429. pi. 46b 

Pscudoflintina, 333 
(riquctra.pl. 341 

Pscudofrondicularia. 391 
carinata.pl. 434 

Pseudofusulina, 275,27B 
7 fastuosa. 283 
fusiformis. pi. 282 
huccocnsis, 278. pi. 282 
prisca. pi. 283 
subohscura.pl. 281 
thuanae. pi. 283 '

Pseudofusulina (Daixinal. 281 
PSeudofusulina (Rugosofusulinai. 

278
Pseudofusulinella, 265 

occidentals, pi. 268 
pulchra. pi. 268 
utahensis. 265. pi. 268 

Pseudofusulinella tKanmeraiai, 
265. pi. 268

PSEUDOFUSULININAE. 274 
Pscudofusulinoidcs. 278, pi. 281 

subohscurux, 278 
Pseudogaudryina. 179 

atlantica. pi. 197 
Pseudogaudryhiella, 137 

capitosa. pi. 144
PSEUDOGAUDRYINIDAE. 178, 

pis. 196-198
PSEUDOGAUDRYININAE. 178, 

pis. 196-197 
Pseudogavelinella, 642 

dementiana, pi. 719 
Pseudogeinitzina. 214, pi. 224 

magna.214 
Pseudoglanduiina. 398 
Pscudogloboquadrina.478, pi.

521
Pseudogluborotalia. 594,660 

ranikotensis. 594. pi. 654 
pseudoglobulus. Globocndothyra. 

240. pi. 245
Pscudogfomospiru, 240 

devonica. 200. pi. 214 
Pscudogoesella, 187, pi. 205 

cubana, 187 
Pseudogucmbelina. 457 

excola ta. pi. 491 
PSEUDOGllEMBEUNINAE. 

457. pl. 491

Pseudugypsina. 728 
multiformis. T28 

Pseudogyioidina. 602. pl. 669 
sinensis. 602

PSF.UDOH APLOPH R AG MID- 
INAE.64

Pseudohaptophragmoidcs. 66, pl. 49 
Pscudohastigerina.485, pl. 531 
Pseudohauerina, 354 

dissidens, 354 
howelli. pl. 362 
involuta. pl. 362 
occidentals, pl. 362 

Pscudohauermella. 354 
dissidens. pl. 361 

Pseudobelenina. 553 
collinsi. pl. 600

Pseudohetewhelix. 458. pl. 492 
pumilia.45H 

Pseudohypcrammina. 45 
radiostoma, 45, pl. 34 

PseudoirTegularina. 722 
pscudojaponica. Parafusullna. 283 

Praeparafusulina. pl. 291 
Pseudokahlerina. 253 

discoidalis. 253, pl. 254 
Pseudolacazina. 357 

hottingeri. 357. pl 366 
Pscudolamarckina. 444 

liapinensis, pl. 476 
rjasanensis, pl. 476 

Pscudukngella. 388, pl. 431 
fragilis, 388

pseudolepida subsp. gravitesta.
Pseudodoliolina. 289 

Pseudolepidina, 614 
lrimera.6l4.pl. 687 

Pseudolepidolina, 293, pL 307 
Pscudolingulina, 399 

advena. 399. pl. 439 
Pseudolituola, 722 
Pseudolituonella. 155 

reicheli. I55.pl. 166 
Pseudolituoluba. 200,201 

compacia, pl. 214 
gravata, pl. 214 

Pseudolituotubella. 227 
multicamerata.227.pl. 236 

PSEUDOUTUOTUB1DAE. 200. 
20l.pl. 214

Pseudomangashtia. 722 
Pseudumarsipclla. 23 
Pscudomarssnnella, 170 

maxima, 170, pl. 188 
Pseudoinassilina, 341

australis, pl. 349
pseudomenardii. Glohorotalia. 476 
Pseudomphalocyclus, 646 

blumenthali. 646, pl. 731 
Pseudonod osaria, 398 

appressa, pl. 439 
discreta.pl. 439 
obesa. pl.439

Pseudonodosinella. 57,61,62 
mxlulosa.pl. 46

PSEUDONODOSINELLIDAE. 56



PSEUDONODOSINELL1DEA. 53 
PSEUDONODOSINELLINAE. Ml 
Pscudononion. 618 

japonicum. 618, pi. 692 
Pseudononionella. 449, pi. 481 

variahllis. 449 
Pseudonovella. 253 

irregularis.253.pi. 234 
Pscudonuhcculina. 321. pi. 331 
Pscudonummoloculina. 710 

aurigorica.710 
Pseudonummulites. 685 
Pscudoolina. 428,429 

fissurinea. 429, pi. 465 
Pseudopalmula. 217 

palmuloides, 217. p). 227 
PSF.IJDOPALMULIDAE. 216 
PSEUDOPALML’LINAE. 216. 

pi. 227
Pscudoporrella. 575 

bikiniensis, pi. 627 
madrugacnsis. 629 
subperuviana, pi. 627 

PSEUDOPARRELLIDAE, 573.
574. pis. 626-628 

PSEUDOPARRELL1NAE. 573, 
pis. 626.627

Pseudopatellina. 543,633,710, 
pis. 589.712

arthurcooperi. 710. pi. 845 
compressa. 543 
plana. 633

Pseudopalellinclla. 544 
contorts, pi. 590 
cretacea. 544, pi. 390 

Pscudopatelllnoides. 561 
primus. 561, pi. 609 

pseudopuuciloculata. Amrao- 
spbaeroidina. pi. 67 

Cystamminella, 81 
Pseudopfenderina, 152 

butterlini.pl. 163 
PSEUDOPFENDERININAE. 151 
Pseudophragmina. 690 

cookei, pi. 827 
flintensis. pi. 827 
noridana. pis. 826.827 

Pseudophragmina (Asterophrag- 
minal.688 

pagoda.688
Pseudophragmina (Athecocyclinai. 

690. pi. 827
Pseudophragmina (Proporo- 

cvclinal. 690. pi. 827 
Pseudoplacopsiiina. 38 
Pseudoplanoendothyra. 237,238 

rotayi. pi. 243
Pseudoplanoglobulina. 455 

austinana, 455. pi. 488 
nakhitschevanica. 455. pi. 488 

Pseudoplanulinella, 623 
hieroglyphica. 623. pi. 699 

Pseudopolymorphina. 421,422 
curia, 432
hanzawai. 421. pi. 458

Pscudnpolymorphinoides. 417 
limbUTgcnsis. 417. pi. 456 

pseudoprisca. Fusulina, 262 
pseuduprisca var. delicata.

Fusulina. 261 
Pseudoproirlticiics. 722 
Pscudopyrgo. 330,342 

globulus. 330 
milletti.pl. 351

Pscudopyrulinoides, 420, pi. 458 
magnus. 420

Pseudorbitella. 655.656. pi. 752 
amcricana. 6.36

PSEll DORBITELL1N AE. 655, 
pis. 749-752

Pseudorbitoides, 653,654 
longispiralis. 650 
trechmanni. 653. pi. 746 

PSEUDORBITOIDIDAE. 652, 
pis. 745-752

PSEUDORBITOIDINAE. 652.
653, pis. 745-747 

Pscudorbitolina. 162 
cubensis. 592 
martbae. 162, pis. 170.171 

Pscudoreichelina. 253 
darvasica, 253. pi. 254 

PSEUDOREOPHAC1NAE. 57 
Pseudoreopha*. 5 7 ,5 8 .134 

cisovnicensis. I34.pl. 142 
morginulinaeformis. 57 

Pscudorhapydionina. 377 
laurinensis. pi. 408 

Pscudorhipidionina. 377 
casertana, pi. 409 

pseudnrobasta, Ruakituria. 146. 
pi. 153

Pseudorosalinoides. 637 
chathamensis.637, pi. 718 

Pscudorotalia. 665,666,667 
schroeteriana. pi. 771 

Pseudorotolipora. 467, pi. 833 
pseudorugosa subsp. fistulosa.

Texrilina,3.173, pi. 192 
Pseudoruttenia. 569 

diadematoides. 569, pi. 622 
Pseudosaracenaria. 407 

truncala. 407, pi. 448 
pseudoschedu. Maylisoria, I0.pl. 

4
Pseudoschizamminn. 43, pi. 32 

edita. 43
Pseudoschlumbeigerina. 347 

ovata. pi. 355
Pseudoschubertella. 259, pi. 260 

fusiforma. 259
Pseudoschwagerma, 280,283,284 

ankarensis. pi. 290 
muongthensis, pi. 291 
primigena. 282 
tumida.283 
turkestanica. pi. 290 
uddeni. pi. 291

Pscudoschwagcrina (Occidento- 
schwagerinal. 282

Pseudoschwagerina < Robusto- 
schwagerinal. 283 

Pseudoschwagerina (Zelllai. 284 
beritschi. 2H4

PSEU DOSCHWAGER1NINAE.
280, pis. 286-293 

pseudoscitula. Glohorotalia. 477 
Planorotalites. pi. 518 

Pseudosiderolites. 652 
vidali. pi. 744

Pseudosigmoilina, 342.346,722 
infravalanginiana. pi. 346 
minuta.346

Pseudosiphoninelta, 444,571 
antiquu. pi. 836 

Pseudosolenina. 430 
borealis. 430, pi. 466 

pseudosphaeroidea. Pseudocn- 
dothyra, pi. 257 

Staffella. 256
Pseudo5pirilina. 331, pi. 340 

abyssaliea. 331 
Pseudospimcyctlna. 106 

maynci. 106.pi. I ll 
Pscudospiroloculina. 722 
Pseudospiroplectinata, 135, pi. 143 

plana. 135
Pseudostaffella. 257,258 

imamuri. pi- 259 
jakhensis, pi. 259 
needhami. 257. pi. 259 
rotunda, pi. 259 
sphaeruidea. 255 
variabilis. 257, pi. 259 

Pseudostaffella (Semistaffellal,
257. p|. 259

PSEUDOSTAFFELLFNAE. 254. 
pi*. 25S259

Pseudosumatrma. 293, pi. 306 
Pseudotaberina. 725 

malabarica. 725 
PSEUDOTAX1DAE. 247,249. 

pi 251
Pseudotaxis, 247 

brazhnikovae, pi. 251 
eominima.pl. 251 

pseudotessera. Guembclina. 456 
Spiroplecta, pi. 490 

Pseudotetrataxis, 249 
Pseudotestilina. 115 
Pseudoiextularia. 455 

bohemica,457 
elegans. 455. pi. 487 
plummernc. pi. 487 

Pseudoiextularia (Bronnimanellal. 
455

F’scudotexlularia (Kacemiguem- 
bclinal.455

Pseudotextulariella. 148 
cretosa. pi. 156

PSEU DOTEXTU LARIINAE, 454 
pseudoibalmanni. Abditodentrix. 

pi. 554
Bolivinita, 503

Pseudothalmanninella. 467, pi. 502



Pscudoihurammina. 34 
Iimnetis.pl. 23 

Pseudoiicinella. 447 
Pxeudolrctomphulus. 591, pi. 649 
Pseudotribrachia.401 

albiensis. 401. pi. 43ft 
Pseudotriloculina. 342,354 

cyclostoma, pi. 352 
lecalvezae. 343. pi. 352 

Pseudorriplasia. 119 
elongatu. 119. pi. 127 

Pseudotristix. 392 
tchcrdynzevi. pi. 435 

Pseudotriticites. 269 
brazhnikovae, 269 
donbassica. pi. 271 
fusiformis. 269

PSEUDOTRIT1CITINAE, 266 
Pseudotruchammina. 124,125 

dehiscens, pi. 132 
triloba. I25.pl. 132 

Pseudotruncamlina, 632 
Pseudotruncorolalia. 722 
Pseudouvigerina. 511,710 

cristata. pi. 563 
Pseudovaginulina. 412 

oxyacantha.412 
Pseudovalvulineria.638.pl. 7|ft 
Pseudovermiporella. 72ft 

sodalica. 72ft 
Pseudovidallna, 297 

orienta. 297 
omuta,297.pl. 311 

PSEUDOVIDAUN1DAE. 294 
Pseudovirgulma. 724 

solignaci. 724 
Pseudowanganclla. 215 

tenuitheca. 215. pi. 226 
Pseuduwebbinella. 39 

goesi. pi. 2ft
Pseudowcdekindellina. 272 

prolixa.272.pl. 273 
Pseudowoodella. 657,65ft 

nuunilligera, 657, pi. 755 
Pseudoyabcina. 292, pi. 306 
Psilocitbarella. 413 

leptotcicha. pi. 453 
Pierammina. 77 

israelensis, 77. pi. 61 
Pieroptyx,711 

vespertilio. 711 
Ptychocladia. 215,216 

agellus. 215, pi. 227 
FTYCHOCLADIACEA. 215 
PTYCH0CLAD1IDAE. 215, pi. 227 
PTYCHOCLAD1INAE.2I5 
Ptychomiliolu. 343 

sepaians. pi. 353 
Ptygostomum. 711 

oligoporum. 711
Ptyka. 722
pukeuriensis. Haeuslerella. 172. 

pi. 191
pulchdla. Asterorotulia. pi. 769 

Bolivinopsis. 510

Cerataria. 697 
Eoeponidella. pi. 675 
Epislominella. 574. pi. 627 
Pninaella. 607.60ft 
Rotalia. 666 
Rotalia (Rotalia). 666 
Rotalina (Calcarinal. 665.666 
Sagrina. 519. pi. 569 
Spirobolivina. pi. 561 

pulchru. Astemsphaera.726 
Baisalina. 316. pi. 32ft 
Birbalina. 695 
Brunsia, 199 
Fusulinella. 265 
Mariannenina. 705. pi. ft42 
Pseudobradyma. 247. p|. 249 
Pseudofusutinella. pi. 26ft 
Russiella. 262. pi. 264 

Pulchrella. 265, pi. 26ft 
PULCHRELLINAE. 263 
pulisukeosis. Gyroidina. pi. 716 

Gytoidinus. 638 
Pullenia.621,721 

bulloides, 621, pi. 696 
obliquiloculata. 480 
riveroi.620 

Pulleniatina. 480 
obliquiloculata. pi. 524 
? semiinvoluta. 634 

PULLENIATINIDAE.479.pl. 524 
PULLEN 1ATIN1NAE. 479 
Pulleniutiniprimae. 71ft 
PULLENIDAE.615.620 
PULLEN1IDAF..6I5 
PULLENUNAE.620. pis. 695.6% 
PULLEN1INEA.620 
PULLENINAE. 620 
Pullenoides. 564 

senoniensis. 564. pl. 616 
Pulsiphonina.571 

prima. pl. 624
pulvinata.Conorbella.pl. 61ft 

Discorbina. 565 
Placentula. 549 

Pulvinulina. 549 
area. 468
area var. conlusa. 46H 
crassata var. densa. 71ft 
dispansa.551.552 
cnnacca. 441 
favus. 505
menardii var. tumida. 475
micheliana. 477
repanda var. menardii subvar.

pauperata. 57ft 
reticulosa. 643 
rjasanensis. 444 
semiomata. 551 
velascoensis. 47ft. 71ft 

Pulvinulinella. 545,575 
gyroidinaformis, 575 
subperuviana. 575 

PULV1NUL1NIDAE. 54« 
PULV1NUL1N1NAE. 54ft 
Pulvinulus. 549

pumilia. Guembelina. 45ft 
Loterostomella. pl. 492 
Pseudoheterohciix. 45ft 

punctata. Cristellariopsis.404. 
pl. 445

Epistomaria.604 
Rhynchoplecta .712 

punctata var. arenacea. Bolivina. 
116

punctnlocostata. Hclcntappanella. 
pl. 361

Massilina jacksonensis var.. 353 
puncticulata, Globigerina. 720 
punctulaia. Anomalina.604 
punctulata forma liliputana.

Earlmyersia.699 
punctulalus. Epislomaroides. 

pl. 671
punica. Thomasinella. 63. pl. 47 
punjabensis. Lepidocyclina I Poly- 

lepidina), 649. pl. 737 
Punjahia. 660 

ovoidea. 660 
Pupma. Ift5
pupokles. Bulimlnu. 522 

Corrosina. 453, pl. 484 
Protoglobobulimina. pl. 572 

pusilla. Agathammina. pl. 326 
Igorina. pl. 515 
Serpula. 122.123.314 
Trochamntina. 122.123 

Pustularia, 599 
rosea. 599

pustulala. Discorbina. 577 
Discorbilina. pl. 629 
Virgulopsis. 514. pl. 566 

pustulifera. Holocladino. 727 
pustulosu. Chilostominu. 626. 

pl. 702
Lepidocyclina I Isotepidinal. 612 
Nephrolepidina, pl. 682 

puteolana. Nautilina. 706 
Puteolina, 370, pl. 392 
Puteolina I Archaiasl. 378 
Puteolina (Sorites). 382 
Puteolus.370 
Pulrella. 269 

brazhnikovae. pl. 271 
py-gaussicum. Amodosinum.62 
pygraaea. Chemyshmellina. pl. 237 

Truncatulina.603 
L'vigerina. 525. pl. 573 

Pygmaeoseisiron. 416 
hispidulum, pl. 455 

pygmaeus. Ammobaculites'.'. 22ft 
Chaetetes. 598 

Pylodexiu. 489 
tetralnas. 489

pvramidalis. Quadraiobulimmclla.
522.pl. 572 

Pynunidina. 511.512 
curvisuturata. pl. 563 

Pyntmidovalvulina. 722 
Pyrumidulina. 398 

comata. pl. 441



eptagona. 348 
raphanus.pl. 441 

Pvramis, 214 
parva. 214 

PyTenina, 87 
souqueti.87, pi. 75 

Pyrgo. 338.341.342.343,344 
Jemiculata.pl. 351 
eliptica. 334 
laevis.343.pl. 351 
ohlonga. pi. 351 
sarsi. pi. 351 
williamsoni. pi. 351 

Pyrgoella. 343 
sphaera. pi. 351 

PYRGOIDAE.332 
Pyrgoides, 343, pi. 351 
pyriformis. Circinatiella. pi. 330 

Lagenaimnina. 321 
Nodophthalmidium. 54 

Pyropiloides. 585 
clongatus. 585. pi. 640 

Pytopilus, 585,586.592 
mtundatus. 592. pi. 650 

pyrula. Bullmina. 522 
Frondinodosaria, 340 
Grigelis. pi. 441 
Lingulonodosaria. pi. 434 
Nodosaria. 3%

pyrula var. spinescens. Bulimina. 
521

Pyrulina.421 
acuminata. 421 
gutta. pi. 457 
lanceolata, pi. 457 

Pyrulinella. 421, pi. 457 
Pvrulinoides. 421 

acuminatus, pi. 457 
Pytine, 431

parthenupeia.431. pi. 467 
Qataria. 107,382 

dukhani. 107.pl. I ll 
quadrangularis. Angulodiscorhis. 

5b5.pl. 617
Thekam.nina, 30. pi. 20 

quad rata. Abvssammina. 626. 
pi. 703

Rectustipulina.386. pi. 429 
Quad ratina. 401 

depressulu.401 
Quadratohuliminella. 522 

pyramidalis. 522. pi. 572 
quadribullata. Hagenowina. 140. 

pi. 148
Valvulina, 141

quadrilatera. Bolivinita. pi. 554 
Nodosaria (Orthocerinal. 708 
Textiluria. 503

quadrilatera var. stnatula. Lagena. 
427

quadriloba.Tmchammina, 123.144 
Trochamminopsis.pl. 129 

quadrilohus. Bagginoides. pi. 703 
Discorbis. 626

Quadrimorphina. 624,627 
allomorphinoides. pi. 705 

Quadrimorphinella. 627 
vitabunda, 627, pi. 705 

QUADRIMORPHIN1DAE.627. 
pi. 705

QUADRIMORPHIN1NAE.627 
Quadru lino. 422
quadruplo. Ammopemphix, pi. 26 

llmula. 35
quaesita. Endochernella. pi. 238 

Plectogyra (Laliendothyral. 228 
Quasiarchaediscus, 201,202. pi. 214 

pomirensis. 201 
Quasi bolivinella. 502 

taylori. 502. pi. 552 
Quasi borelis. 364 

gunteri. pi. 379 
Quasicyclammma, 100 

bteviscptum, KXI.pl. 97 
quasicylindrica. Gallowaiinolla. 263 

Ziguiella, pi. 264 
Quasiearlondia. 199, pi. 213 
Quasiendothyra. 241.242 

kedrovica. 238 
kobeitusana, pi. 246 
nibelis. 237 
rolayi. 237 
urbana.239

Quasiendothyra I Eoendothyral. 233 
Quasiendothyra (Eoquasien- 

dothyral,233
Quasiendothyra iKIubovella). 241 

kobeitusana subsp. mirabilis, 241 
konensis. 241

Quasiendothyra I Rectoquasien- 
doihvra 1.722

QUASIENDOTHYRIDAE, 232 
QUASIENDOTHYRINAE. 239 
Quaslfusulina. 269 

longissima. pi. 271 
QUASIFUSUL1NINAE, 266 
Quasifusulmoides. 269 

fusilormis. pi. 271 
Quasiiregularina. 189 

primula. 189. pi. 207 
Quasilituotuba. 200 

suhplanu. 200, pi. 214 
Quasipolyderma. 728 
Quasirotulia. 671 

guamensis. 6 7 |, p|, 779 
Quasispiroplecmmmina. I l l  

nuda.pt. 119 
QuasistaKella, 724 

posiparadoxa, 724 
Quasi tubcritina. 188.189. pi. 207 

magna. 189 
Quasi verbeekina, 288 

pedashanica, pi. 297 
queenslandica. Nubcculopsls.322, 

pi. 332
Queraltina.623 

epistominoides. 623, pi. 697 
quenelans. Patroclev 405

questila, Septaforschia, pi. 233 
Toumayella. 224 

quinqueloba. Turborotalita. 492 
Qulnqueloculina ,314.333,336 

contorta. 333 
danubiana. 335 
disparilis var. curta. 329 
infravalanginiona. 342 
robusta, 336, pi. 344 
secans. 335 
seminula. pi. 344 
strigillaia. pi. 344 
subrotunda forma hauerinoides.

340
tenuis, 348

Qumqueloculina (Lachlancila). 335 
cooki, 335

Quinqueloculina (Pscudoschlum* 
bergerinal, 347 

Quinqueloculinella. 722 
QU1NQUELOCUUNINAE. 333 
QUINQIJELOCUUNINEA, 333 
QuinquincUa. 344, pi. 353 

homibnxiki. 344
qumiensis. Bozorgniella. 683, pi. 805 
quoyi, Alveolina, 361 

Alveolinella. pis. 373,646 
quoyli. Amphistegina. 609,610 
Quydatella, 257 

circuli.pl. 258 
staffellaeformis. 257. pi. 258 

Roadshoovenia, 359 
guatemalensis. 359.pl. 371 
salemina.pl. 371 

Rabanitina. 88 
basraensis.88, pi. 76 

Racemiguembelina. 455 
fruclicosa. pi. 489 

radhumaensis, Reedella. 663. pi. 762 
radians, Actinocyclina, pis. 817,818 

Orhitnlites. 688
radiata, Amphistegina, 610, pi. 677 

Cymbatopora, 590. pi. 648 
Fissurina. 427 
Nummulina,685 
Spiculosipbon. 28, pi. 20 

radiata var. minima. Cymbatopora, 
593

radiants. Nautilus. 609 
Radiocycloclypeus. pi. 814 
Storilus.582 

Radicula. 20 
limosa. 20, pi. 11 

radicula. Nautilus, 397 
Nodosaria, pi. 438 

RADJCULINAE. 19 
Radiina.728 

graciosa, 728 
Radiocycloclypeus, 686 

radiatus.pl. 814 
stellatus, pi. 814 

Radiosphaera. 728 
basilica. 728

Radiosphaerella. 193, pi. 209



radiosphacrica. Parathuramminit, 
19.3

Salpingothurammina, pi. 2(W 
radiosiuma, Pseudohypcrammina.

45. pi. 34 
Radunita. 469 
Radotruncana. 469 

calcaraia. pi. 507 
Raibosaramina, .10 

mica. 30. pi. 20 
rajasihanensis. lndicola, 664 

Soriella, pi. 766
rajkae. Coskinolina (Coskinon). 155 

Coskinon.pl. 166 
rakauroana. Notoplanulina. pi. 713 

Planulina.634 
Rakusia. 296, pi. 310 

oberhauseri. 2% 
ramiformis. Ratella. 728 
ramoncnsis, Reissella. 107. pi. 112 
rainosa. Diplosphaerella. 727 

Hype rum minu. 43 
Saccorhiza. pi. 32 
Thalamophaga. 18, pi. 10 

Ramovsia, 113 
Iimes.3l3.pl. 325 

ramsbottomi. Septa brunsiina 
(Spinobrunsiina). 226 

Spinnbrunsiina. pi. 235 
ramuliformis, Aschemonella, 726 
Ramulina, 424,425 

aculeate, pi. 461 
laevis, 424, pi. 461 
prutciformii, 425 

RAMUUNAE, 416 
Ramulinella.425 

sucvica. 425, pi. 461 
RAMUUNIDAE.4I6 
RAMULININA, 416 
RAMUL1N1NAE, 424, pi. 461 
ranikotensis, Pseudogloborotalia, 

594. pi. 654
Ranikothalia. 687, pi. 815 

bcrmudezi. pi. 816 
nuttalli. pi. 815 
sindensis, pi. 814 
tessieri.pl. 816 

Raphanullna.711 
humboldtii. 7 11. pi. 845 

raphanus. Margiaulina, 411. pi.
451

Nautilus. 398.411,722 
Pyramidulina, pi. 441 

raphanus var. iransversa. Sipbo- 
generina. 520

raphanus var. tropica. Sipho- 
generinu. 520

nua, Astrammina.33, pi. 23 
Lunucammma devonica subsp., 

pi. 223
Mullinia, 605. pi. 671 

rarescens, Dlscorbina, 560 
Planodiscorbis, pi. 609 
Thmcoheronallenia. 569. pi. 620

rarispinata. Atjussella. 197 
Mendipsia. pi. 212 

Rastidiscus. 722 
Raiella. 728 

ramiformis. 728
rauserae. Septatournayclla. 223. 

pi. 13)
Rauserella. 2S8 

erratica. 258. pi. 258 
Rauscrina. 189 

noiata. 189, pi. 207 
Rauseriles. 279, pi. 284 
raynaudi var. digitalis. Ticinella. 466 
razaensis. Virgulopsoides. 515. 

pi. 566
rccoarensis. Labyrinthina, pi. 92 

Lituosepla. % 
recta. Cristellaria, 4 10 
recta var. howei, Virgulina. 514 
Rectangulina. 728 
Rectoavesnella, 225 

mourloni, pi. 234 
Reciobolivtna. 517 

bifrons.pl. 567 
sanctipauli, 502 

RECTO BOL1VININAE. 515 
Rectobulimina, 512 

carpenteriae. 512. pi. 563 
Rectochernyshinella. 229,2 3 1 ,232 

mirabilis. pi. 240 
Rectocibicidella. 585, pi. 639 

robertsi.585 
Rcctocibicides. 585,586 

miocenicus, 586, pi. 639 
Rectocomuspira. 310 

lituifonnis, 310. pL 323 
Reciocydammina, 103 

chouberti, 103, pi. 100 
Rectodictyoconus, 167 

giganteus. I67.pl. 186 
Rectodiscus. 203, pi. 216 
Rectoclphidiella, 675 

lepida.675. pi. 791 
planispiralis, pi. 791 

Rectoendothyra. 2 3 8 ,722 
donbassica. pi. 243 

Rectoeoquasiendothyra, 722 
Rectoepistominoides. 447 

scientis. 447, pi. 479 
Rectoeponides. 552 

cubensis. 552. pi. 599 
RECTOEPON1DINAE. 552, pi. 599 
Rectoglandulina. 398,704, pi. 439 

appressa.398 
gut tula, 433 

Rectogloraospiru, 51 
senecta,51.pl. 39 

Rectoguemhelina, 457, pi. 491 
alabamensis, 457 
cretacea, 457 

Rectomassilina. 352 
triangularis. 352, pi. 359 

Rectomillerella, 253 
texasensis. 253. pi. 254

Rectoporaendothyra. 725 
prime, 725

Rectoquasiendothyru. 722 
Rectoseptabrunsiina. 225, pi. 234 
Recioseptaglomospitanella. 225 

asiatica. pi. 235
Rectoscptaluumayella. 222 223 

stylaensis, 222. pi. 231 
Rectospiroloculina. 331 

duncanensis. 331. pi. 340 
Redostipulina. 386 

quadrate. .386, pi. 429 
Recinuiumayellina. 230 

elcgans. pi. 239 
Rectotrochamminoides. 722 
rectus. Cretcrites, 360. pi. 371 
Recluvigerina, 519 

multicoslata, pi. 569 
Rectuvigerina iTransversigerinal,

520
Rectuvigerinella, 520, pi. 570 
recurvata. Digitina. 133 

Moorcinella.pl. 142 
Recurvoidatus, 711 

trocharnminiformis, pi. 847 
Recurvoidella. 66, pi. 49 

purkcree, 66 
Recurvoides. 83 

contortus. 83. pi. 68 
laevigatus. pi. 68 
scherkalyensis. 83, pi. 68 
irochamminlformis. 711. pi. 68 

RECURVOIDIDAE, 81 
RECURVOID1NAE, 82, pis. 68.69 
recurvus. Ammobaculinus.83, pi. 70 
Redmondina. 662 

henningtoni. 662, pi. 765 
red rive rensis, Globulina, 423 

Histopomphus, pi. 459 ^ 
redwallensis. Endothyra (Globoen- 

dothyral. 240
Eoendothyranopsis, pi. 244 

Recdclla.663 
radhumaensis. 663, pi. 762 

reesidei, Tristix. pi. 440 
refrathiensis, Rhcnothyra. 250. 

pi. 252
refulgens, Cibicides, 582. pi. 634 
regadana. Cribroparrella. 629, 

pi. 707
rcgularis. Epislomina, 445. pi. 477 

Riyadhella, I3l.pl. 140 
Terebralina. 729 

reicheli. Alanyana. 693. pi. 837 
Archalveolina. pi. 373 
Edomia. 376, pi. 405 
Neoendothyra. 393 
Ovalveolina, 362 
Pscudolituonella. 155, pi. 166 
Reticulina. 110 
Reliculinella. pis. 117,118 
Robuloides. pi. 437 

Reicheltna. 118,253,254 
cribroseptata. 253. pi. 255



lamarensU.pl. 255 REOPHACIDAE. 56 REUSSELLINAE. 526
prismalica. 1 IK REOPHAC1D1NAE, 57 rcussi. Bulimina. 511
sp.,pl. 255 REOPHACINAE, 57.59. pis. 44. Miliolinu.345

Rcichelina (Patareichelina). 252 829 Praebulimina. pi. 563
Reicbelinella. 658 Reophagus. 58 Varidentella. pi. 354

bacata, pi. 754 Reophanus. 61,62 Reussia. 526
baitoensU, pi. 754 oviculus. pi. 46 Reussina. 120

REICHELININAE. 252 Reophax. 57.58,61.211.694. REUSS1INAE. 526
Reinholdella. 445 711.712 Reussoolina. 416

dreheri. 445, pi. 476 aduncus. 59 apiculata, pi. 455
tatarica, pi. 476 arctica. 59 REUSSOOUNINAE.4I5

Reinholdella IPseudolainarckmal. black riveranus, pL 829 reverie ns. Mychostomina. pi. 318
444 catella. 57 Sphillina vivipara var., 303

Reinholdella (Sublamarckella),447 cylindrica, 61 Rhabdamminn, 23,24, pi. 11
RE1NHOLDELU NAE. 443, pis. denial iniformis. 58 abyssorum, 24. pi. 15

476.477.K36 difflugitormU, 31 linearis. 23.24
reinholdi. Boldia. 635 distant, 57 Rhabdamminelta, 23

Scarificatina. 635. pi. 713 kunklerensis, 724 cylindrica. pi. 14
Reissella, 107 lachrymosus.724 prismaeginosa. 23

ramonensis. I07.pl. 112 membnuiacea. 17 RHABDAMM1N1DAE. 23, pis.
Reissia, 500 minuta. 58 15,16

hystris, pi. 561 nodulosa.61,62 RH ABDAMMININA. 23
RE1SS1IDAE. 503 placenta. 31 RHABDAMM1NINAE. 23.25.
REISSIINAE. 507 scorpiurus. 58. pi. 44 pis. 15.16
reitlingerae, Eotubcritina. 1%, subgoodlandensis, 78 Rhabdella,71l

pi. 211 irilateralis, 158 malcolmi.711
Magnella. 704, pi. 842 Reophaxopsis. 711 rhabdogonioides. Polymorphina,

REITLINGERELUDA. 728 clegans,7|| 422
Reitlingcrina, 287 repanda var. menardii subvar. Rhabdogonium. 77

bradyi. pi. 2% pauperala. Pulvmulina, 578 escavatum, 435
relizensis, Globorotaloides suteri repandus. Eponides. 549,552. liasinum.401

sub»p.,7|9 pi. 594 Rhabtlpgrumia. 16
Remaneica. 129,149.308 Nautilus. 549 Rhabdopleura.711

gonzalezi. 129 Reptnanina, 52 abyssorum. 711
helgolandicH. I29.pl. 137 charoides. pi. 39 Rhabdorbitoides, 654
plicata. 129 Resigella. 17 hedbeigi. 654, pi. 747

Remaneicella. 129 moniliformis, pi. 9 Rhaetotorulus, 711
REMANEICIDAE. 127,150,308. Resigia. 625 striatus.711.pl. 845

pis. 136-138 westcotti. 625. pi. 701 Rhaphidodendiun. 712
REM ANEICINAE, 128, pis. 137, Resus, 722 album, 712

138 reticulata. Parareichelina. 252,253. Rhaphidohelix. 711
REMANE1CINIDAE, 127 pi. 254 eligans, 711
REMANE1C1NIDEA. 119 Rotalina. 571 Rhaphidoscene, 729
Remesella. 148 

mariae, 146, pi. 153
Siphonina, pi. 624 

Reticulina, 110
cnnica, 729 _  

Rhapydionina, 358.359,360
varians. pi. 153 reicheli. 110 laurinensis.377. . , i

RENALCIDAE. 729 Retlculmella, 110 libumiea.pl,370 ‘ 1
RenalcU. 728 reicbeli. pis. 117,118 RHAPYDIONlNrDAE, 357, pis.

granosus. 728 Reticuloglobigerina. 465,722 366-371
renaulii, Septammina. 729 Reticulogyra. 355 RHAPYDIONININAE.357.358,
rcndeli. Karaburunia,326, pi. 335 mirata, 355. pi. 363 pk. 366-371
reniformis, Cribrobaggina. pi. 591 Reticulopalmula, 409 rhenana. Adherentina.693. pi. 837

Discorbina, 546 henbesti, pi. 449 Rhenothyra. 250
Renoidea,340 Reticulophragmium, 100 rctiathiensis, 250, pi. 252

glabra, 340 venezuelanum. pi. 98 Rbeophax ovulum. 696
Renulina.371,711 reticulosa. Pulvinullna, 643 Rhinocurus, 405

complanma, 400 teticulosus. Coleites, pi. 726 araneosus,405
opercularia, 371, pi. 393 reiinaculaia. Planorbulina. 587 Rbrpidionina.359
sorbyana.7l1 reiinacidatus, Planorbulinoides, cascrlana, 377

Renulites. 371 pi. 642 Rhipidocyclina, 688, pi. 820
renzi, Hemigordiopsis. 314, pi. 326 Relorta, 328 Rbizammina. 24
Reophacclla, 134 Retroelphidium, 673, pi. 785 algaeformis, 24. pi. 15

compressa, 134, pi. 142 Reussella. 527 globigerinifera, 24
manitobensis, pi. 142 spinulosa. pi. 575 grilli. 22

REOPHACIDA. 56 REUSSELLIDAE. 526, pi. 575 indivjsa. 24, pi. 15



RHIZAMMINIDAE. 2.1 
RHIZAMMININAE, 23 
Rhizonubecula. 322, pi. 332 

adherens. 322 
Rhizopclu. 722
RHIZOPODOPHYC1DAE. 7 
Rhodanopezu. 584,585 

natlandi. pi. 638 
Rhodesina. 244 

avonemis. 244 
Rhodcsinclla. 244 

pansa, pi. 24ft
rhodiensis. Fiseherina, 317. p|. 329 
Rhodonascia. 712 

majauni.7i2.pl.ft46 
rhombiformis. Teiragonostomina.

I73.pl. 192 
Rhumblerella. 144 

humboldli. pi. 151 
sepetibaensis. I44.pl. 151 

rhumbleri. Pseudurcella. 72ft 
Rhumblerinella, 10 

bucillifcra. 10. pi. 3 
Rhynchogromia. 14 

variabilis. 14. pi. 6 
Rhym.hoplecla.712 

punctata. 712 
Rhynchosaccus. 14 

immigrans. 14, pi. 7 
Rhynchospira. 4ft9 

indlcu.489
riebardi, Dioxeia. 699. pi. 840 
ricdeli. Hustigerinella. 4% 

Orcadia. pi. 543 
rigatus, Themeon. 674 
rigida. Aueria. 726 
Rimalina. 434 

pinatensis. 4.34. pi. 469 
Rimelphidium. 673, pt. 785 
rimosa. Discorbina. 600.601 

Epistomaria. pi. 667 
Rimulina. 399 

glabra. 399. pi. 442 
RIMUUN1NAE.399 
Rimulinoides, 416 

clongatus. 416. pi. 455 
ringens. Buzasina. pi. 4ft 

Trochammina. 65 
ringens var. delicata, Biloculina. 

343
Ripaeubana.360 

conica. pi. 371
riveroae, Altastcrclla. pi. 674 

Eoeponidella (Altasterella),
605

rivemi. Bermudezinella, pi. 695 
Pullenia, 620 

Rivcroinu. 355 
caribaca. 355. pi. 361 

Rive roinella, 488 
martinezpicoi, 488. pi. 533 

RIVEROINIDAE. 354, pis. 361. 
.362

RIVEROIN1NAE.354
RIVEROININEA.354

Riyadhella. 131 
regularis. 131. pi. 140 

rjasanensis. Pxcudolamarckina. 
pi. 476

Pulvinulina, 444 
rjausakensis, Endothyra. 234 

Cranuliferclla. pi. 241 
roberti. Anomalina.466 

Coskinollna, pi. 166 
Ljtuonella. 154 
Ticinella.pl. 501 

Robert ina.451 
arctica,45l,pl.483 

ROBERT1NACEA, 449 
ROBERT1NLCAE, 437 
ROBERT1N1DA.437 
ROBERTINIDAE. 441.449.451, 

pis. 481-483 
ROBERTINIDEA. 449 
ROBERTININA.437 
ROBERTINTNAE. 451, pi. 483 
ROBERTINOIDA. 437 
ROBEKTINOIDEA, 449 
Robertinoides. 452 

charlottensis. pi. 483 
normani. pi. 483 
sp.. pi. 483

robertsi. Dyocibicides. pi. 639 
Rectocibicidella. 585 

Robidzhonia, 3 ,405, pi. 446 
prima. 3.405. pi. 446 

Robulammina. 712 
robulus, pi. 847 

Robullna, 405,721 
depauperate. 405 
serpens. 404 

ROBUL1NACEA. 386 
ROBUL1NIDAE. 403 
ROBULOIDACEA. 386 
Robuloides. 393 

lens. 393. pi. 437 
oriemalis. pi. 437 
reicheli. pi. 437

ROBULOID1DAE. 392. pis. 436. 
437

ROBULOID1NAE, 386.392 
Robulus. 405, pi. 446 

cultratus. 405
robulus. Haplophragtnoides?. 

712
Robulammina. pi. H47 

robusta, Bigenerina. 182 
Clavulina. 168 
Cribrogoesella, pi. 201 
CribropyTgo. 338. pi. 347 
Dictyorbitolina.pl. 180 
Flintia. pi. 338 
Gaudryina, 133 
GaudTyina neocomica var.. 3.

133
Orbilolina (Eorbtlolinal, 164 
Parphia.pl. 211 
Quinqueloculina, 336. pi. 344 
Spiroloculina. 329 
Thuramminopsis.pl. 18

Robustopachyphloin. 214 
annectenu. 214. pi. 224 

Robusloschwagerina. 283 
tumida, pi. 293 

robustus. Cribrosphaeroides 
iParphia). 195 

Pragsoconulus, 297, pi. 311 
Rockfordma, 724 
roestae. Cibicides. 662 

Praestomtella. pi. 758 
Ruglicia. 442 

sphuerica. 442. pi. 473 
rohri.Truncorotaloides.479. pi. 

523
rolshuuseni. Ammonia, pi. 767 

Rotalia.664
Rolshauscnia. 664, pi. 767 
rooki. Asterorbis. 665, p|. 750 
Ropalozotika.722 
rosac. Islandiclla. pi. 559 

Rosaella. 506 
Rosaella.S06.pl. 559 

rosac.506
Rosalina. 561,562.563.591 

asterites, 554 
auberi. 558 
berthcloti. 577 
bulloides. 562,563 
elementiana, 642 
densiiiva. pi. 611 
globuluris. 561. pis. 610.611 
lateralis. 550 
linneiana, 468 
lobnta, 636 
lorneiana. 638 
marginata.469 
opercularis. 568, 569 
orbicularis. 560 
squammosa, 563.591 
stuarti.469

Rosalina (Neoconorbinal. 560 
Rosalina rftetomphalus), 562 
Rosalinella. 468, pi. 505 
ROSAL1NIDA.497 
ROSAUNIDAE. 560, pis. 608-613 
ROSAL1NINAE. 560 
Rosalinotruncuna. 468, pi. 505 
rosea. Pustularia, 599 
Rosita.468,pl. 503 
rostrata. Anomalinella. 624. pi. 700 

Bullopora.422.pl. 459 
Truncaiulina. 623 

rostratus. Herion. 405 
Rostrolma. 420 
rosula. Bolrvlnopsis, pi. 119 

Spiroplecta. 111 
rotai. Ouasiendothyra. 237 
Rotalia, 659.661,662.663,665,699 

ammopbila, 583 
annectens. 667 
beccarii.699 
concavaia, 463 
cretacea, 628 
cuvillieri. 633 
duhia. 556



elegans. 446 
erinacea. 568 
exsculpta, 635 
globosa, 568 
japonica. 667 
limboia.718 
madrugaensis, 658 
menardii. 475 
mexicana. 659 
murrayi. 568 
ocellaia. 697 
'! palmerae. 656 
papillosa, 667 
pulchella. 666 
rolshauscni, 664 
schroeteriana, 666 
spiculotesta, 307.308.309 
spmullfera, 445 
trispinosa. 665.666 
trochidilbrmis. pi. 764 
tubercullfcra.701 
lurbo.559

Rotalia (Gyroidina). 638 
Rotalia i Rotalia I papillosa. 667 

pulchella, 666 
Rotalia (Trochammina). 122 
Rotalia lies Trochulines). 559 
Rotalia ilbrbinulina) gaimardl.

667
Rotalia I les Turbinulmesl. 664 

ilalica, 664.665
ROTAL1ACEA. 104.4%, 580.652 
R0TAL1ACEAE, 4% 
ROTAUAMMINA, 123 
Rotaliammina. 123 

mayori. 123. pi. 130 
siphonata.pl. 130 

ROTAL1AMMIN1NAE. 123, pis.
130.131

ROTALIARIDAE.656 
ROTAUARIDIA. 4%. 652 
ROTAL1ATA. 188.294.303.309.

386.437.497 
Rotaliatina, 634

globosa, 665 
tnexicana.634, pi. 715 

Rotaliatinopsis, 634 
semiinvoluta. pi. 714 

ROTA LI DA. 4%. 656.659 
ROTAL1DAE. 4%. b56.659 
ROTALIDEA. 4%. 652.656 
ROTAL1DEAE. 656 
ROTALIDEE, 656 
Rotolidium. 667 

annectens. pi. 772 
pacificum. 667. pi. 771 

ROTAL1EA. 188.294. .301.309,
386.437.497 

Rotaliella. 564
hetcrocaryotica. 564. pi. 615 

ROTALIELLIDAE. 564, pis. 615.
616

ROTALIELLINAE. 564

ROTAL1ICAE, 294. .103.386.452. 
497.652

ROTAUICEA, 294,303.386.452. 
497

ROTAUIDA. 496 
ROTAU1DAE. 559,600.656,659.

710. pis. 752-777 
ROTALI1DEA. 652 
ROTAL1INA.4%
ROTALI1NAE. 659,662, pis. 

756-766
Rotalina. 545,546,652,656,659. 

pi. 591
contraria. 440 
dcpressa. 628 
dutcmplei.632 
fusca.122 
hirsuta, 475 
inermis, 65J) 
lenticula, 628 
lobata. 636 
nitida, 613 
ochracea.127 
reticulata. 571 
sagra. 545,546 
schreibeisii. 558 
scmipunctata. 637 
truncatulinoides. 477 
turbinella. 543 

Rotalina (Calcarine), 671 
pulchella. 665.666 

ROTALINAE. 656,659 
ROTALIN1DAE. 656 
ROTAUN1NAE.659 
Rotalinoides. 667,668 

gaimardi. pi. 773 
papillosa. pi. 773 

ROTAUOIDA.7 
ROTALIOIDEA.652 
Rotalipora. 467,698 

bmtzeni. pi. 502 
cushmani. pi. 502 
grcenhomensis. pi. 502 
praemontsalvensis, 467, pi. 833 
ticmensts. pi. 502 
turonica. 467. p|. 502 

Rotalipora (Thaltnanninella). 467 
Rotalipora (Ticinellal.466 
KOTAUPORACEA. 461 
ROTAUPORIDAE. 461,465, pis. 

500-502
ROTALIPOR1NAE.467, pis. 501, 

502.833
rotalitatus. Dotes. 378 
Rotalitcs. 661.712 

discorbula. 699 
trochidiformis, 663 
tuberculosa. 712 

Rotamorphina. 545 
cushmani. 545. pi. 590 

rotayi. Pseudoplanoendothyra. 
pi. 243

Quasiendoihyru. 237

rotayi var. stricta. Plectogyra. 720 
Rothina, 54 

silesica. 54. pi. 40 
Rcitorbinella, 559, pi. 607 

colliculus, 559
Kntorbinella iDiscttrbinal. 559 
Rotorbis. 558, pi. 605 
Rotorholdes. 561 

granulosus, pi. 609 
rotulu, Bradyina. pi. 250 

Hemistcgina. 702 
Nonionina. 246 

rotulata, Lenticulina, pi. 446 
rotulatus. Lcnticulites. 405 
rotunda. Pseudostaffellu. pi. 259 
rotundata. Clavulina. 183 

Crithionina. 39 
Gocsclla. pi. 200 
Kuglerina.pl. 511 
Ungulina. 538 
Nodosarella. pi. 584 
Oryctoderma. pi. 29 
PolydiexodinaV. 27.1 
Rugoglobigerina rugosa subsp..

472
Skinnerina.pl. 275 

rotundatus. Pyropilus. 592. pi. 650 
rotundiformis. Rutherfordia. 531 

Rutherfordoides, pi. 578 
Rotundina.463, pi. 497 
ROTUND1NINAE. 462, pi. 497 
rotundus, Pcrmodiscus, 203,205 

Utalodiscus. pi. 216 
Ruakituria. 146 

pxeudorobusta, 146, pi. 153 
Ruatoria, 524,525 

ruatoria. 524, pi. 573 
ruatoria, Ruatoria, 524. pi. 573 
ruber. Globigerinoides. pi. 536 
rubescens, Globigerina, 490 

Globoturborotalita. pi. 537 
rubra. Globigerina. 490 

Millepora. 598 
Rubratella, 442 

intermedia. 442. pi. 475 
rubrura, Homotrema. pi. 663 
ruckerae. Pallaimorphina. 627, 

pi. 703
recurvata, Digilina, 133 
rudia. Garantella. 447, pi. 479 
Rudigaudryina, 172 

inepta. I72.pl. 190 
rudis. Hyperammina?. 31 

Hyperamminita. pi. 23 
Valvulina. 249 
Verrucina. 39. p|. 28 

Ruditoxis, 249
rufescens. Chitinosiphon. 17. pi. 

10
Rugidia.547 

corticata.547, pi. 592 
Rugoglobigerina. 472.473 

bulbosa, 462



rugosa. pi. SI I
rugosa subsp. rotundata. 472 

Rugoglubigerimi I Plummioella 1.472 
hantkeninoides subsp. hantken- 

inoidcs, 472
Rugogkihigcrina iPlummerital. 472 
RL'COGLOBIGERINIDAE. 471. 

694. pis. 509-51 I
RUGOGLOBIGERININAE. 471 
Rugoglobotruncana. 722 
rugoretis. Choffatella. 7.1 

Gendrotella. pi. 58 
rugosa. Brenckleina. pi. 217 

Eosigmoilina. 204 
Flabellina. 40)
Gaudryina. 116,179. pi. 144 
Globigerina, 471 
Hetcrostomella, pi. 144 
Massilina, 116 
Neollabcllina. pi. 447 
Procmassilina. pi. 142 
Rugoglohigerina, pi. 51I 
Sagrina. 11H 
Saudclla. 657. p|, 751 
Scptotextularia. 177. |7H, pi. 195 
Slilostomella. 540, pi. 585 
Textularia. |77. ITS 
Thompsonella. 265. pi. 269 
Wcbbina, 321. pi. 332 

rugosa subsp. rotundata, Rugoglo- 
bigerina. 472

rugosa forma lypica, Eosigmoilina, 
204

rugosiformis. Heronallenia. pi. 621 
Mctaherunallenia. 570 

Rugosoarchaediscus, 304. pi. 217 
Rugosochusenella. 274 

zelleri.274, pi. 275 
Rugosofusulina. 278, pi. 283 

dcvexa,281
RUGOSOFUSUL1N1NAE. 274 
Rugososchwagerina. 284 

yabci. pi. 292 
rugosum. Plecanium. 177 
Rugoiruncana, 470,472 

kcfiana. 694 
lilevi.470,pl. 506 

rugulosa. Gaudryina. 177 
Lamarckina. pi. 475 

rumann. Andersenia. I69.pl. 188 
Rumanoloculina, 136. pi. 344 
Rupertia, 594.595 

stahilLs, 595
rupertiana. Miliolina. 354 

Rupenlanella. pi. 361 
Rupertianella. 354 

rupertiana, pi. 361 
RUPERTI1NAE. 594 
Rupertinu. 595 

stabilis. pi. 656
RUPERTININAE, 594, pis. 654-656 
Ruseifaella, 509 

jondanensis. 509. pi. 486

ruskei.Hcterocoskinollna. 159, 
pl. 174

Russlella, 262 
pulchra.262. pl. 264 

rustica. Mnrsipella, 56 
Psammosphaera. 56 

rusticum. Aggerostramcn. p). 43 
ruthac. Stuartia. 531. pl. 579 
ruthenica, Gaudryina. 131 

Plectina.pl. 140 
Rutherford ia, 531 

mtundi/ormis. 531 
Rutherfordoides, 531 

mexicana. pl. 578 
rotundiformis. pl. 578 

rutila. Polvmorphina regina var.. 
422

rutilus, Strigialifusus. pl. 459 
Rutlenclla. 555. pl. 601 

butonensis. 555 
ruiteni. Ayuloina, pl. 393 

Hydromylina.703, pl. 841 
Meandropsina?. 372 

Ruttenia. 568
ruzbencevi, Daixina. 281. pl. 288 
Ruzbenzevites. 725 
ryukyuensis. BifarinelLa, 528, pl. 

576
Rzchakina. 54 

epigona, pl. -41 
RZEHAKINACAE. 19 
RZEHAKINACEA. 52 
Rzehakmella. 722 
RZEHAKINIDA. 19 
RZEHAKINIDAE. 52, pl. 42 
RZEHAKINIDEA, 52 
RZEHAKININAE. 52 
Sabaudia. 149 

minuia. pl. 157 
SABAUDflNAE, I48.pl. 157 
Sabellovoluia. 100 

humboldti. pl. 97 
Subinia. 567, pl. 619 

turriformis. 567 
Sabinina, 567, pl. 619 
Sabinoides. 566, pl. 618 

densiformis. 566 
Sahulina. 140,141 

sahulosa. pl. 145
sabulosa. Bulimina presli var.. 140 

Sabulina. pl. 145 
Saccammina. 31.32,6%, pl. 3 

carieri, 210 
7 caudata. 6% 
liguln, 64
sphaerica. 32, pl. 23 
vulgaris, 32 

SACCAMM1NAE.30 
S ACCAMMINIDAE. 30,34,82.

140. pis. 21-23 
SACCAMMININA. 30 
SACCAMMININAE. 30, pis. 

21-23

Saccamminls. 37 
mulliccllus. pl. 24 

SACCAMMINISLNAE. 35 
Saccamminoides. 37,82 

corpathicus. 82. pl. 67 
muiticellus. 37 

Saccaminopsis, 210 
carteri.210 
fusulinaformis.pl. 221 
gemina. pl. 221 

Saccarena. 43 
bitubuliferu.pl. 32 

Saechararena.45 
spinescens.pl. 14 

Saccodendmn. 20 
heronalleni. 20. pl. 11 

Saccorhina. 209 
trivirgulina, 209. pl. 220 

Saccorhiza. 43. pl. 52 
edita. pl. 32 
romosa. pl. 32 

SACCORH1Z1DAE.42 
Saccularia, 412, pl. 452 
Sacculariella.410 

ensis.410 
Sacculinella. 32 

australis. 32. pl. 23 
sadoensis. Guttulina, pl. 458 

Sigmomorpha.419 
Saedeleerin. 14 

gemma, pl. 7 
Sagenetla. 26 

frondescens, 26 
Sagcnina. 26 

frondescens, pl. 16 
sagiitaria. Paimula. 409. pl. 447 
sagittula. Textularia, 173.174.pl. 

193
sagittula var. fistulosa. Tbxtularia.

113.173.174.pl. 192 
Sagoplccta, 421 

gnniata.42l.pl. 457 
sagra, Cancris, 546, pl. 591 

Rotalina. 545.546 
Sagruina.519 
Sagrina. 519 

bifrons. 517 
divaricata.321 
pulchella. 519. pl. 569 
rugosa.138 
tcssellata. 529 
virgutu, 539 

Sagrinella. 517 
guinai.5|7,p|. 567 
lobata. pl. 567 

Sagrimtonodosaria. 540 
Sagrinopsis. 519 

advena. pl. 569 
Sohulia, 173 

barker!, pl. 191 
patelliformls. 173. pl. 191 

sahulense, Hyalinonetrion ,415. 
pl. 455



Saidovdla, 674, pi. 790 
okhotica. 674 

Soidovina, SI7 
karrcrionu. pi. 568 

Sainiclairoides. 443 
marlysac, 443, pi. 473 

saipanensis. Neoplanorbulinella.
588. pi. 643 

Sakesaria. 663,667 
colleri, 663. pi. 765 

Sakhidla. 547 
nammulensis, 547. pi. 593 

salebrosa, Cassidulinitdla. 505 
GlobcxrassidulinB.pl. 557 

saleei. Archaediscus. 205 
Nodasperodiscus. pi. 217 

salcntina. Cuvillierinella. 359 
Raadshoovenia. pi. 371 

Solpingothurammina. 193 
discessa, pi. 209 
radiosphacrica.pl. 209 
tuberculaia, pL 209 

salsa, Ammoasluia, 79. pi. 64 
salsipuedensis. Yneddla. 403. 

pi. 444
salsum.Haplophragmiuin.84. pi. 7 1 
Saliovskajina. 191 

scitula. pi. 207
salvadorensis. Bahianotubus. 16. 

pi. 9
Samarina, 247 

operculata, 247
samnitica, Scandonea. 377. pi. 410 
samoaensis. Cribrospiroloculina. 

329. pi. 338
samueli. MeandrospiraneUa. 312. 

pi. 324
sanata. Ungulosigmomorphina, 417. 

pi. 456
sanbeniloensis. Sissonia. 343. pi. 

353
sandementcnsis. Fredsmithia.570. 

pi. 622
sanctaepelagiac. Monolepidorbis, 

646, pi. 730
sanctipauli. Rectobolivina. 502 
sanctipelri. Goupillaudina. 374 
Sanderella, 152 

laynei. 152.pl. 163 
sandidgei. Bucberina. 472. pi. 509 
Sansabaina. 45,46 

elcganiissima, pi. 34 
sapra colli. Cochlea. 405 
Saracenaria. 407,411.721 

ilalica, 407, pi. 448 
navicula. pi. 448 
pravoslavlevi, 407 
wilcoxcnsis.448 
sp..p!.448 

Saraccnella.413 
irigona. pi. 453 

Saraswaii. 623 
nciellingi. 623. pi. 700 

sarawakensis. Wilfordia. 598, pi.
662

sarbalcus subsp. beschevensis.
Ammobaculites. 227 

sarcosphacra. Pachythurammina. 
192. pi. 209

sarda, Lumarmorella. 376. pi. 407 
Timidondla, 109, pi. 116 

surma tica. Dcndrilina, pi. 391 
Dogidina. 351. pi. 360 
Schackoindla. 569. pi. 621 

sarmaticus. Neopeneroplis. 370 
Sarmatiella, 320, pi. 331 

costala, 320 
sarsl. Pyigo. pi. 351 
Satorina. 152.153 

apuliensis. 153, pi. 164 
saubriguensis. Cuvillierella. 521 

Globobulimina. pi. 571 
Sauddla. 657 

rugosa. 657, pi. 753 
Saudia, 107 

discoidea. 107. pi. 112 
lubyrirrihica. pi. 112 

suulcyana.Tesiulariu. |75 
saumcnsis. Ammovolummina. 46. 

pi. 35
Saxicalinu. 353 
Saxicoline. 353 
saxipara. Bifarina, pi. 491 

Dimorphina. 456 
saxorum. Miliola, pi. 361 

Miliolitcs, 353
scabra. Aschcmondla, 726, pi. 42 

Bulimina. 170 
Postendothyrn, 247. p|. 830 

scubruma. Serginella. 729 
scabrus. Eggetdloides. pi. 189 
scalariformis. Discorbina. 543 
scalaris. AltUtoma. 497. p|. 546 

Amphicoryna. pi. 450 
Nautilus. 410

scalaris var. separans. Nixlosaria. 
410

Scalebrina. 200,201. pi. 214 
compacta. 200 

Scandonea.377 
samnitica. 377. pi. 410 

scanica. Pninaella. 709, pi. 844 
Scaniella.729 

scaniensis. 729 
scaniensis. Scaniella. 729 
Scurificatinu.635 

reinboldi. 635. pi. 713 
Schackoina. 461 

cenomana. pi. 494 
Schackoina (Eohastigerinella). 460 
Schackoina I Hastigerinoidesl. 460 
Schackoina (Leupoldina). 461 
Schackoindla. 568.569 

sarmatica.569. pi. 621 
Schackoinella (Beetle). 488 
SCHACKOIN1DAK. 461. pi. 494 
Schaferina. 558 

annamaryae. 558. pi. 606 
Schcibnemva. 642 

protindica. 642. pi. 723

Schcllusienia. 725 
schellwicni. Doliolina, 293 

Palaeotextularia, 219, pi. 229 
Presumatrina. pi. 308 

schencki. Afghandla. 293. pi. 306 
Lepidorbitoides, pi. 741 
Orbiiocvdina (Orbitocyclinoides). 

651
Schenckidla. 171, pi. 190 
schcrkalyensis. Recurvuides.83. 

pi. 68
Schcrochorella. 58 

minuta. pi. 44
schezhimovensis. Petchorina. 216. 

pi. 227
schischkinskayae. Bulimina. 533 

Caucasina, pi. 580 
Schizammina. 27

labyrinthica.27.p|. |7  
SCHIZAMMINIDAE. 27, pi. 17 
SCHIZAMM1NIDEA. 19 
schizea. Vemeuilina. 134 

Vemcuilinoides.pl. 142 
Schizophora. 113 

neugeboreni. 113 
Schlugerina.439, pi. 472 

angustiumbilicata. 439 
Schleiferdla. 66, pi. 48 
schleiferi. Evolutinella. pi. 48 

Haplophragmoides'.'. 66 
schlichti. Ellipsopleurostoraella. 

537
Ellipsopolymorphina. pi. 583 

Schlosscrina. 554 
asterites. pi. 600 

Schlumbergerella, 671 
floresiana. pi. 782 

schlumbergeri. Borelis. pi. 375 
Comuspira.315 
Dicydina. 149. pi. 157 
Hemigordius. pi. 326 
Sigmoilina.350 
Sigmoilopsis. pi. 356 
Somayina. 107

Schlumbergeria.646, pis. 730.731 
Schlumbergerina. 333 

areniphora. 333. pi. 341 
SCHLUMBERGER1NIDA. 309 
SCHLUMBERGERINIDAE.332 
Schmidita.439 

hedbetgelloides. 439, pi. 472 
schoechlei. Soriella. 6b4. pi. 766 
schopeni. Orbitoides I Exagono- 

cyclina 1.689
schrciberxii. Neoeponides. 558. 

pis. 604.60S 
Rotalinu. 558

schroeteriana. Pseudorotalia, pi. 
77|

Rotalia. 666 
Schubertella. 260 

lata. 258
transitoria. 260. pi. 260 

Schubertella i Eoschubcnella).
259



SCHUBF.RTELUDAE. 258, pis. 
260-266

SCHUBERTELLINAE. 258, pis.
260.261

Schuhertia. 529 
SCHUBERTUNAE. 529 
Schubertina. 258, pi. 258 

circuli.258
schuchcrti. Parafusulina, 278, pi. 

285
schultzei. Marcupulina. 15, pi. 6 
Schullzella. 10 

difDuens. pi. 5 
Schultzia. 10
schutskajae. Lenticulina. 406 

Lenticulinella. pi. 446 
schwageri, Alveolma, pi. 572 
Schwagerina. 275.277.279 

craticulUem, 291 
fusulinoidcs. 282 
gigantea.282 
jigulensls.pl. 284 
lepida. 289 
moelleri. 279 
monlipara. 277 
princeps. 279. pi. 284 
sphaerica var. kamica.280 
uddeni, 285
wanneri var. sutschanica. 276 
yabei. 284

Schwagerina iRugosofusullnal, 278 
Schwagerina iTriticitest. 279 
Schwagerina i Verbeckina), 288 
SCHWAGERINIDAE. 272,274.

724. pis. 274-295 
SCHWAGERININAE. 274, pis. 

277-285
schwagerinoides. Neofusulinella, 

259
schwalmi. Hyperbathoides. 46. 

pi. 55
Schwantzia.631 

elegantissima. 651. pi. 708 
scientis. Rectoepistominoides, 447, 

pi. 479
scilula. Endothyra. 240 

Eocndothyranopsis. pi. 244 
Eovolulina.pl. 211 
Maclayina. 196 
Parathunmuntna. 191 
Saliovskajina. pi. 207 

scitula suhsp. ventriosa. Globo- 
rotalia. 718

scopula. Squamulina. 25 
scorpiurus. Reophas. 58. pi. 44 
Scortimus. 712 

navicularis.712 
scotli. Globifissurella, 724 

Trinitella. 475. pi. 511 
Sculpiobaculiles. 76 

goodlandcnsis. pi, 6() 
loshkarvicus. pi. 60 

scuiella. Terra taxis, 248 
Scutuloris. 344, pi. 555 

tegminis. 544

Scutuloris iFliniinoides). 558 
Scutuloris iMiliolinella). 540 
Scutuloris tWellmanellinellal, 546 
Scyphocodon. 37 

verrucosus. 57, pi. 24 
Scylhlloculma, 336 

confusa. 356, pi. 542 
SCYT1NASCIA. 7 
Scabrookia. 437 

pellucida.457, pi. 470 
SEABROOK1INAE. 437, pL 470 
secalicus, Mlliolites. 279 

Triticites, pi. 285 
secans, Massilina, pi. 544 

Quinqueloculina, 335 
secasensls. Nallandia. 546. pi. 592 
sectile. Caucasina?. 534 

Tergrigorjanzaella, pi. 581 
Sectoreophas. 70 
segmenuua. Moravammina, 209. 

pi. 220
Septatoumayella. pi. 251 
Tournayella, 223 

Seguenza,7l2 
anomala.712

seguenzai. Ellipsobulimina. 556. 
pi. 585

Sejunctella, 304 
earlandl. 304. pi. 318 
lateseptata.pl. 318 

Selenostomum. 504 
Sellialveolina. 359, pi. 569 

viallii.359
selmensis. Bolivinita, 499 

Tappanina. pi. 550 
semicribrata. Anomalina pom- 

pllioides var.. 640 
Llnaresia. pi. 722

scmidecoiata. Conicospirillinoides. 
pi. 316

Spirillina, 301 
Semiendothyra. 242 

surenlca. 242, pi. 246 
Semiriosculina. 561 
Semilnvoluta. 300 

clori.300. pi. 314 
semiinvoluta. Pulleniatina ’,634 

Rotalialinopsis, pi. 714 
semrinvolutum. Elphidium, 674, 

pi. 788
scminolensis, Globigerina, 702 
Seminovclla. 251 

elegantula, pi. 253 
seminuda, Bulimina.451 
seminula. Quinqueloculina. pi.

344
seminulina. Globigerina. 491 
scminulum. Serpula. 336 
semiomata. Hofkerina. pi. 5% 

PuJvinulma. 551 
semipunctata. Discanomalina. 

pi. 718
Rotalina. 637

semiradiata, Eulinderina.bM.pl. 
679

Semirosalina. 562 
inflate, 562, pi. 611 

semirugosa. Grigelis. pi. 441 
semisinuosa, Crawlordoides. 632 

Heterolepa.pl. 710 
Semistaffclla. 257, pi. 259 
Semitextularia. 217 

thomasi. 217, p|, 227 
SEMITEXTULAR1IDAE. 216,217. 

pis. 227.228
SEMITEXTULAR LLNAE. 217, 

pi. 227
semltriquetra, Dentalinopsis. pi. 

438
Semivulvulina, 173 

capitata.pl. 191
semmesi. Actinosiphon. 649. pi. 737 
Scmseya.729 

lamellata. 729 
Senalvcolina. 364 

aubouini. 364, pi. 383 
senecta. Rectoglomospira. 51. pi.

39
senni. Amphistegina. 610. pi. 678 

Cushtnania, pi. 170 
Orbitolinoides. 158 

senoniensis. Peneroplis. 90 
Praepeneroplis. pi. 80 
Pullcnoides, 564. pi. 616 

sc para ns. Amphieoryna, pi. 450 
Nodusaria scaluris var. .410 
Miliolina, .343 
Ptycbotnihola. pi. 353 

Sepetibaella. 126 
sepetibaonsis. 126, pi. 134 

sepetibaensis, Rhmnblerella. 144. 
pi. 151

Sepetibaella. 126, pi. 134 
Septabrunsiina. 225,226 

cducta, 226, pi. 235 
krainica, pi. 235 

Septabrunsiina iRectosepia- 
brunsiina), 225, pi. 234 

posichusovensis. 225 
Septabrunsiina iSpinobrunsiinal. 

226
rams hot lomi. 226 

SEPTABRUNSIININAE. 224. pis. 
235-235

Septaforschia. 224 
questha, pi. 233 

Septagathammina. 316 
hubeiensis. 316, pi. 830 

Septaglomospiranella, 225.226. 
pi. 235 

dainae. 225 
'! gossdetl. 224

Septaglomospiranella iNeosepta- 
glomuspiranella). 225. pi. 234 

Septaglomospiranella (Rectosepta- 
glomospiranellal. 225 

asiatica. 225 
Septammina. 729 

renaulti.729
septata. Nikilindla. 316. pi. 328



Septatoumuycllu. 222.223 
7 conspecta. 224 
henbesti.222 
rauserae. 223, pi. 231 
segmentata. pi. 231 

Sepiatoumayelln (Eosepta- 
toumayellal, 223, pi. 231 

Septatnumayella iNeosepta- 
tournaycllui.721 

SepuitoumayeUa iPohlial. 222 
Septatournayella (Rectosepta- 

loumaycllai. 223 
septatus. Emruchus, 504 
seplcntrionalis. Borodinia. 597. 

pi. m
Septigerina, 113 

dalmaticu, 113, pi. 121 
Septoglnbivalvulina.220, pi. 230 

guangxiensis. 220 
Septotextularia, 177,178 

rugosa, I77.178.pl. 195 
SEPTOTEXTULARIINAE. 177, 

pi. 195
Septotrochammina. 129 

gonzalezi. pi. 138 
plicata. 129

septulifera, Paraglobivalvulinoides, 
220, pi. 829 

Septuma,41 
ocotiUo.41.pl. 30 

sequana. Ellipsocristellaria. pi. 454 
LingulinopsU, 414 

Serginella.729 
scabruma. 729 

Serovaina. 545 
barremica, pi. 590 
orbicella. pi. 590 

SEROVALNINAE. 544, pi. 590 
serpens. Cribrorobulina, pi. 445 

Robulina.404 
Serpcnulina, 47 

aspcra. pi. A29 
sphaerica. pi. 35 
uralica,47. pi. 35 

Serpula filum, 89,894 
insita. 49 
lobata, 583 
pustlla. 122,123,314 
seminulum. 336 

Serpula iLagenal.415.720 
sulcata, 415 

Serpula (Retorta), 328 
Serpulclla, 50
Serpulites? petropolitanus. 23 
Serpulopsis, 49 

insita. 49. pi. 37
serrata. Ehrenbeigina, 508, pi. 561 

Paravulvulina.pl. 192 
serretum, Plecanium. 172 
sessilis. Edithaella. 424. pi. 480 
Sestronophora. 550,552 

amoldi. 552, pi. 598 
SESTRONOPHORINAE. 551, 

pis. 596-598

Scxloculina. 565 
haueri,565 

Shanlta, 316 
amosi.316, pl.327 

SHANITINAE.315, pl.327 
shansiense, Evolutonnnion, 616. 

pi. 691 
Nonion, 616

shanxiense, Evolutononlon. 616 
Shastrina, 519,520 

udbodhaka. 519. pi. 570 
Shcngelta. 292 

datieguanensis. 292, pi. 301 
Shepheardella. 15 

laeniformis, 15, pi. 8 
SHEPHEARDELLINAE, 15. pi. 8 
Shepheardia. 15 
Sherbomina, 669 

alkinsoni. 669, pi, 777 
shcrkaliensis, Recurvoides. 83 
Shidelerella. 31, pi. 21 

bicuspidala, 31 
sbojii. Asanonella. 600 
shoneana.Trochammma, 52 

Tbirilellelfa. pi. 39 
Shouguania, 258 

furongshanensis, 258, pi. 258 
Shuguria, 216 

nabelltformis. 216, pi. 227 
siakensis. Globigerina. 477 

Paragloborotalia. pi. 519 
siamesia. Diplostomu, 699 
Sibirella. 722 
sibirica. Dainita. pi. 468 

Earlandia. pi. 213 
Hyperammina?. 199 
Mariella. 432 

Sibiriella, 722 
Sichotenella, 254 

sutschanica, 254. pi. 254 
Siculocosia. 324 

battagliensis, pi. 832 
sidebottomi. Exsculptina. pi. 462 

Lagena,426 
Trisegmentina .318 

Sidebottomina. 451 
elongata. pi. 482 

Siderina.649 
douvillet, 649 

Siderolina, 672 
cenomana, 461 
7 indica.7J2 

Siderolite. 672 
calc itrapoTde, 672 

SideroUtes, 672 
calcUrapoides. 672. pi. 783 
? tctrahedra. 670 
vidali, 652

SidemUtes (Baculogypsinoides). 670 
Siderolites (Calcarine). 671 
Siderolites (Pseudosiderdites). 652 
Siderolilhus. 672 
SIDEROUTIDAE. 670 
SIOEROLTTINAE. 670

Sideroporus. 672 
calcitrapa. 672 

■Sidcrospira, 712 
Siebcrina. 403 

virgata. 403, pi. 443 
sieboldi, Trichosphaerlum, 729 
sigoJi. Charllonina. pi. 707 

Globotruncana. 470 
Hcmicyelamminu. 101. pi. 99 
Sigalitruncanu. pi. 508 
Transylvanina. 629 

Sigalia.457 
deflaensis. 457. p|. 491 

Sigalilruncana, 47(1 
pileoliromtis, pi. 833 
sigali. pi. 508 

Sigmavirgulina. 531 
tortuosa. pi. 579 

SIGMAVIRGUUNINAE. 529 
Sigmella. 347 

edwardsl, pi. 358 
sigmoidea, Planispirina, 348 

Sigmoilina. pi. 356 
Sigmoidella. 421

kag 0 en A k .4 2 i.p l. 45W
paciflca, pi. 459 

Sigmoidella ISigmoidinal. 421. 
pi. 459 

pacifica. 421 
Sigmoidlna. 421, pi. 459 
Sigmolhauerina, 348 

bradyi.pl. 358
Sigmoilina. 204,347.348, 349 

cdwardsi,347 
ovata.347 
schlumbetgeri. 350 
sigmoidea, pi. 356 

Sigmoilinella. 348 
tortuosa, 348. pi. 356 

Sigmoilmiia. 348 
asperula. pi. 356 
tenuis.pl. 356 

S1GMOILINITIDAE, 332 
SIGMOIUNITINAE. 346, pis. 

.155-358
SIGMOILOPSINAE, 350, pi.

356
Sigmoilopsis, 350 

schlumbcrgeri. pi. 356 
Sigmoinella. 349 

borealis. 349. pi. 356 
Sigmomorpha, 419, pi. 458 

sadoensis. 419
Sigmomorpha (Sigmomorphinai, 

422
yokoyamai.422 

Sigmomorphina. 422 
parisiensis, pi. 459 
yokoyamai. pi. 459 

Sigmomorphina (Sigmomor- 
phinoides). 422. pi. 459 

parisiensis, 422
Sigmomorphinoidcs. 422, pi. 459 
Sigmonosiphon, 722



Sigmopyrgo. 349 
vespertilio.pl. 357 

silesica. Rothina. 54, pi. 40 
Silicammina, 32, pi. 21 
SIL1CAMMINIDAE. 30 
silicea. Involutina.47 
siliceus. Ammodlscus. pi. 36 
Silicina, 712 

epigona, 54 
S1UCINIDAE, 56 
SlUCINIFERA. 19 
SIUC1N1NAE.57 
SUicobatbysiphon. 22, pi. 13 
Silicolocuiina. 385 

profunda, 385. pi. 429 
SILICOLOCUUN1DAE. 385, 

pi. 429
S1LICOLOCU1JNINA. 385 
Silicomussilina. 54 

sinegorica, 54, pis. 41,42 
Siliconodosarina, 62 

delicatula. 62, pi. 46 
Silicosigmoilina. 54 

califomica, 54, pi. 41 
perplexa. pi. 41

Silicosigmoilina (Bramletteia). 55. 
pi. 4 1

perplexa, 55 
Silicotextulina. 712 

diatomitarum.712 
SIUCOTEXTUUNIDAE. 692 
Silicotuba. 26 

grzybowskii.pl. 16 
SIUCOTUBIDA. 19 
SIUC0TUB1DAE. 26, pi. 16 
silurica, Pseudastrorhiza. 28, pi. 18 

Weiheredella. 730 
Silvestria. 351 
Sllvesrriella. 670,672 

terra edra, pi. 778 
silvestrii, Chapmania. 161 

EUipsolingulina. pi. 583 
Orbitolina?, 161 

Silvestrina, 646, pi. 730 
simaensis, Geminospira, 450, pi.

482
simakovi. Elctgella, 233. pi. 240 
similis. Webbinelloidea, 38, pi. 25 
Simionescella, 643 

megastoma, 643. pi. 724 
Simobaculites, 76 

cuyleri, pi. 59 
Simplalveolina, 365 

simplex, pi. 380 
simplex, Cribrosphaera. 191 

Cribrosphaeroides, pi, 207 
Dictyokathina. 660. pi. 758 
Fijiella. pi. 575 
Heterolepa. 632 
Hubeiella, 254. pi. 255 
Iraqia, 160.pl. 175 
Metarotaliella, pi. 616 
Nezzazatta. 86. pi. 72 
Nonionella. pi. 689

Parastaffella (Eoparastaffella), 
256

Physalidia. 547. pi. 592 
Pracalveolina, 365 
Pseudoendotbyra. pi. 256 
Simplalveolina, pi. 380 
Spirorbina, 562. pi. 611 
Thalmannarmnina. pi. 69 
Thalmannorecurvoides, 83 
Trimosina. 527 
Ziesettbenneia. 617 

simplissima, Alliatinella, pi. 481 
Patellina. pi. 320 
Praepatellina, 306 
Su bcerobertina. 450 

simplissimus. TUbispirodiscus. 203. 
pi. 216

simplora. Psammophaga. 32, pi. 22 
Simplorbites. 646 

cupulimis. 646.647 
papyracea, pis. 733.734 

Simplorbitolina, 162 
manasi, 162, pi. 177 
'! miliani. 163

simulata, Entopolymorphina.436. 
pi. 470

Sinainella.89.pl. 77 
aegyptica.89 

sinalata. Awhea. pi. 437 
Nodosaria, 394 

sindensis. Operculina, 687 
Ranikothalia, pi. 814 

Sindulites, 687, pi. 814 
sinegorica. Silicomassilina, 54, 

pis. 41.42
sinensis. Eponidella, pi. 669 

HaoeUa.285.pl. 294 
Pseudogyroidina. 602 

singularis. Auroria, 195, pi. 210 
Sinuloculina. 342, pi. 352 
sinuosus. Aulotortus. 2%. pi. 310 
Slnzowella. 323 

deformis, pi. 334 
Siphobigenerina, 184 

compressa. 184, pi. 202 
S1PHOB1GENERIN1NAE. 184, 

pi. 202
Sipbogaudryina, 137 

stephensoni, pi. 144 
Siphogaudryina (Bolivinltella), 501 
Siphogenerina. 517.520 

advena,519 
cos lata, 520, pi. 570 
mayi. 523 
multicostata. 519 
nodifer, 523 
ongleyi. 523 
plummerae. 517 
pseudococoaensis, 523 
raphanus var. transversa, 520 
raphanus var. tropica. 520 
smithi.524 
tropica.pl. 570

Siphogenerina (Reciobolivina). 517

SIPHOGENERLNINAE, 518 
Siphogenerinoides. 517 

darki.518 
plummerae. pi. 568 

SIPHOGENERINOIDIDAE, 515, 
pis. 566-570,855

SIPHOGENEK1NOIDINAE, 515, 
518, pis. 566-568 

Sipbogenerita. 518, pi. 569 
Sipboglobullna, 434 

siphonifera. 434. pi. 469 
Sipbolagena. 431 

benevestita, pi. 467 
SIPHOLAGEN1NAE. 430, pis. 467, 

831
Siphomatginulina. 407 

hybrida.407.pl. 448 
Sipitonaperta. 333 

macbealhi, 333, pi. 341 
S1PHONAPEHT1NAE, 332, pi.

341
stphonata. Polyriphotrocha. 124 

Rotaliammina.pl. 130 
Siphonclavulina. 712 

trigona.712
siphonella.Gaudryina, 171 

KatTeriella, pi. 189 
Siphonema. 729 
Siphonides. 571 

biserialis, 571, pi. 624 
Sipbonidia, 556 

aurantiata, 556. pi. 602 
S1PHON1DINAE. 571, pi. 624 
siphonilera, Globigerina. 489 

Sipboglobullna. 434, pi. 469 
Textularia, 180 
Trochamminella, 125. pi. 13) 

Siphoniferoides, 180 
siphoniferus. pi. 198 

SIPHONIFEROIDINAE, 179, 
pi. 198

siphoniferus. Siphoniferoides. 
pi. 198

Siphonina. 571,572 
fimbriata, 571. pi. 624 
prima,57l 
reticulata, pi. 624 
tubulosa, pi. 624 

Siphonina (Pulsiphoninal. 571 
SIPHONINACEA. 570 
Siphoninella, 571 

antiqua,444,57l 
solute, pi. 624 

SIPHONINELLiNAE. 571 
SIPHONINIOAE, 571, pi. 624 
SIPHONININAE, 570.571, pi. 624 
Siphoninoidcs. 572 

echinauis, pi. 624 
SIPHONINOIDINAE, 572, pi. 624 
Siphonodosaria. 540 

abyssorum. pi. 585 
Siphonofera, 369 

pilleri. 369. pi. .188 
SIPHONOFERIDAE, 368. pi. 388



SiphiKcutula. 175 
leroyi.) 75. pl. 191 

Siphoiextuloria, 175 
flintii var. pucifica. 175 
obcsa, 175 
subcrctacea. 115 
wairoana, 175, pi. 19.1 

SIPHOTF.XTLILAR11NAE. 174, 
176, pi. 193

Siphotrochammma. 123.124 
lobaia. 124. pi. I ll 

Siphouvigerina. 525 
fimhriaia.pl. 574 

Siphovalvulina. 722 
Siriina.648

granulata. pis. 715,716 
orbiloidiformis. 64b. pis. 715.

716
sisophonensis. Neoschubertella, 260, 

pi. 260 
Sissonia. 343

sanhenitoensis, 141, pi. 151 
Sitella.512 

lacvis. pi. 561 
Sivasella. 647 

monolateralis. 647, pi. 712 
sizranensis. Lilya. 209 

Motavammina. pi. 220 
Skinncrclla. 278, pi. 281 
Skinnerina, 273 

rotundata. pi. 275 
typicalis. 273, pi. 275 

Skippella. 240, pi. 244 
smechovi, Cassidulina. 506 

Islandiella. pi. 558 
smechovi subsp. caritiata. Islan

diella. pi. 55b 
smilhi, Hofkeruva. pi. 571 

Laimingina. 524
smouti. Cvdopseudedomia. 158. 

pi. 368
Smoutina. 663 

cruysi. 663, pi. 760 
Smymella. 505, pi. 557 
socialis. Cystophrys. pi. I 

Gromia.8
Lepidorbitoides. 651, pi. 742 
Orbiloides, 651

socorrocnsis, Conorbclla. pi. 618 
Cribrobagginu. 546, pi. 591 
Earliheeia, 565 
Ncohauerina. .141 
Paiahauerina. pi. 149 

sodalica, Pseudovermiporclla. 728 
Sogdianina, 194 

ungulula, 194. pl.2l0  
soerocanensis. Onhocyclina. 689 
soldadensis. Hellcosiegina,6l2 

Helicosteginopsis. pi. 681 
soldadoensis, Gkibigerina. 479 

Muricuglobigerina.pl. 522 
Soldania. 405 

carinata.405 
soldanii. Gyroidina, 619 

Hansenisca. pi. 719

Licbusella. pi. 152 
Liluola nauliloidca var., 145 

Soldanina.713 
exagona.71.1

Solenina, 427
solida forma fossa. Endolhyra 

menncri subsp.. 244 
solignaci. Pseudovirgultna, 724 
sollasi. Monalysidium. 171. pi. 191 

Peneroplis (Monalysidium). 170 
Vitriwebbina, 421, pi. 459 

soluia. Siphoninella. pi. 624 
Tiuncatulina. 571 

soluta var. carinata. Vaginulina,
412

Somalina, 383 
dizeri, pi. 425
stefanlnii, 181. pis. 424.425 

sorbyana. Renulina.711 
Soriella. 664 

rajasthanensis. pi. 766 
schoechlel. 664, pi. 766 

soriformis, Agglutinella. 112, pL 141 
SOR1TACF.A. 365 
Sorites. 382

dominicensis. 182. pi. 419 
marginalis, 182
orbiculus. 181.182. .181. pi. 419 

SOR1TIDA. 175
SOR1T1DAE. 375, .184. pis. 405-426 
SORITINA. 309.165.175.180 
SOR1T1NAE, 380,183. pis. 417-422 
SOR1T1NIDEA. 165 
Sornayina. 107 

foissacensis. I07.pl. I l l  
munieri. 107 
schlumbergcri. 107 

sororis, Frondilina. 212. pi. 222 
Soros phaera, 28 

confusa. 28. pi. 19 
? coopercnsis. 17 

Sorosphacrella. 37 
cooperensis, pi. 24 

Sorosphaeroidea. 38, pi. 25 
polygon ia. 18 

Sorostomasphaera. 37 
waldronensis, 17, pi. 26 

Sosioellu. 274, pis. 276.277 
sosiocnsis, Chusenella. 274. pis.

276.277 
Sosninella. 722
soulei. Logenosolenia, 428, pi. 465 
soumoulensis, Pseudobioccklnella, 

375. pi. 403
souqueii. Pyrenina, 87, pi. 75 
Spandelina. 213, pi. 221 

excavata. 211
Spandelina (Spandclinoides). 211 

nodosariformis. 213 
Spandelinoides. 213 

ntxlosariformis. pi. 221 
spatosus. Helenis. 178 
spatula, Ellisina, 420 

Pealerina, pi. 458 
spectabilis. Carbondla. 222. pi. 211

spenglen. Calcarina. 671. pis. 780. 
781

Nautilus. 671 
sphaera. Biloculinu, 141 

Pyrgoella, pi. 151 
Sphaetammina, 68,69 

ovatix. 69, p|. 52
SPHAERAMMIN1DAE.68, pi. 52 
SPHAERAMMIN1NAE, 68 
Sphaerella. 729 

mirabilis. 729
sphaericu. Ammovolummina. 47 

Armorella.11. pi. 21 
Fusulina. 2H7 
Fusulinella.287 
Melonitcs. 162 
Pilulinella.11.pl. 21 
Pleurophrys. I4.pl. 7 
Roglicia.442. pi. 473 
Saccamminu. 12, pi. 21 
Serpenulina, pi. 15 
Staffella.287.pl. 297, 
Weikkoella.710

sphaerica var. kamica, Schwagerina. 
280

Sphacridia. 556 
papillata. 556, pi, 601 

sphaeriloculum. Pelosina. pi. 11 
Pelosina variabilis var.. 20 

Sphacrogypsina. 598 
fucbsi. pi. 662 
globula.pl. 662

sphaeroidalis. Thutamminoides. 
29.pl. 19

sphacroidea. Borelis. 255 
Melonia I Borelis), 255 
Melonites. 255 
Pseudostaffella, 255 

sphoeroides. Nonionina. 621 
Psamminosphaera frankei forma, 

pi. 18
Sphaeroidina, 564 

bulloides. 564. pi. 617 
corticala. 547 
dehiscens,49l 

Sphaeroidinella. 491 
dehiscens. pi. 519 
dehisce ns subsp. subdehiscens.

491
disjuncta.491.717

SPHAEROID1NELUNAF.. 488 
Sphaeroidinellopsis. 491 

subdehiscens, 491, pi. 519 
SPHAEROIDIN1DAE, 564, pis. 

616.617
sphaentidiniforme. Haplophrag- 

mium, 81
sphaeroidinifomiis. Ammo- 

sphaeroidina. pi. 67 
SPH AEROID1NINAE. 564 
Sphaeioislandlella. 505, pi. 557 

notalnella, 505 
Sphaerophthalmidium. 722 
Sphaeroschwagerina. 280 

kamica. pi. 286



sphaerula. Boltxxtium. 6% 
Cenchridium. 427 

spbaerulaia. Baculogypsina, pt. 778 
Orbitolina, 670 
Orbitolina concava var.. 670 

Sphaerulina. 287 
crassispira. 2K7, pi. 2%
? volgensls, 284 

Sphairogullmia. 14 
aurea. 14, pi. 7

sphericomiozea, Globorotalin 
conomiozeasubsp.. 718 

Spiculosiphon. 28 
radiata, 28. pi. 20 

spiculoiesta. Carterina. 309. pi. 321 
Kotalia, 307.308.309 

Spidestomella, 344 
glohulifera. 344 

spinata. Botnbulina. pi. 470 
Gbmdulina. 435 

Spincterules. 3.407.408 
anaglyptus, 3,4.408. pi. 444 

spinea. Spiniferella. 713. pi. 847 
spinesccns, Buliminu pyrula var., 

521
Hyperammina, 45 
Praeglobobulimina, pi. 571 
Saccbararcna. pi. 34 

spinifera, Lunatriella, 454. pi. 487 
Spiniferella. 713 

spinea.713. p i.847 
Spinobrunsiina, 226 

raimbottomi, pi. 135 
Spinochemella, 230 

brencklei, 230. pi. 239 
Spinodiscorbis. 559 

tasmanensis. 559. pi. 606 
Spinoendoihyra. 238 

costifcra, pi. 243 
oldabpinae. 3.238. pi. 243 

Spinocndothyra I Inflatocndothvrnl. 
138

Spinolaxina, 226 
pauli, pi. 235

spinosa. Grimsdaleinella. 444. 
pi. 549

Spinoseptaloumayella. 722 
sphtosum. Variostoma.438. pi. 471 
spinosus, Bacukigypsinoides. 670, 

pi. 779
Foliulorlus. 700, pi. 841 

Spinoihyra, 245 
pauciseptata. pi. 249 

Spinotoumavella. 230 
iumula.pl. 239 

spinulata. Molnaria, 705 
spinulifera. Epistomina. pi. 477 

Rotalia.445
spinulosa. Mimosina. 528 

Reussella. pi. 575 
Vcrneuilina. 527 

spira. Assilina, pi. 805 
Insolentitheca. pi, 208 
Nummulites. 682 

Parahaplophragmella. 190

spiralis. Astacolus. pi. 450 
Helicolepidina. pi. 680 
Knaslcria. 70.3, pi. 842 
Lepidocyclina I Helicolepidina I.

611
Polvmorphinoides. 410 
Spirosolenites. 48. pi. 36 

Spiraloconulus. 108 
gigantcus. 108. pi. 114 
perconigi. pi. 114 

spirans. Archaias. 378 
Spirapenntina. 375 

almelai. 375. pis. 404.405 
Sphiamphorella. 324 

bicamcraia. pi. .386 
carpathica. 324, pi. 386 

SPIRIAMPHORELL1NAE. 324, 
pi. 386

Spirigcrina. 729 
antique, 729 

SPIRILLJDEA. 30.3 
Spirillina, 304,502 

angulata, 224 
conoidea. 305 
irregularis. 199 
laiesepiata. 304 
llmbaia var. papillosa. 302 
margan tifcra. 302 
neocomiana. 299 
semidecorata.301 
subangulaia. 224 
terquemi.302 
irochoides. 303 
vivipara. 304. pi. 318 
vivipara var. revertens. 303 

SPIRILL1NACEA. .303 
SPIRILLINIDA. 303 
SPIRILLINIDAE. 300.302.303, 

710.729. pis. 318.319 
SPIRILL1NIOEA. 303 
SPIR1LL1NINA, 303,712 
SPIRILUNINAE. 303 
SPIRILLINOIDEA. 3(X3 
Spmllmoides. 48 

circumcinctus.48, pl. 35 
spirillinoides. Archaediscus. 202. 

203
Jurella. 300. pl. 31-4 
Planoarchaediscus. pl. 216 

SpiFoboUvina. 111.510 
pulchclla.pl. 561 

SPIROBOLIV1NIDAE. 509 
SPIROBOUVININAE. 509 
Spirobotrys.588 

aegaea, 588 
Spiroccrium. 729 

priscum.729 
Spiroclypeus, 687 

orbitoidcus. 687. pl. 817 
sp.. pl. 8 |7  

Spiroconulus, 108 
perconigi. 108 

Spirocyclina. 108 
choffati. 108.pl. 113 
erraiica. 94

SPIROCYCL1N1DAE. 106, pis. 
108-116

SP1ROCYCUNINAE. 106 
Spimfrondiculariu. 422 

frondicularioides. pl. 459 
Spiroglutina. 348,349. pl. 356 
SPIROGLUTINIDAE. 332 
Spirulina. 369.371.707 

aequolis. 84,85 
aggluiinuns. 74 
cylindracea. 371. pl. 393 
humboldii. IliO 
inflata. 139

Spirolina lDendritinal.370 
SpiTolingulina. 414 

polymorpha. pl. 454 
SPIROLINGULININAE. 414. 

pl. 454
SPIROLININAE.369 
Spirolinitev 371 
Spirolinoides, 722 
Spirolocammina. 55 

tenuis. 55. pl. 40 
SPIROLOCAMM1N1DAE. 53 
SPIROLOCAMMJNINAE.53 
spirnloculifnrmis. Agathammina. 

326
Gsollbergella. pl. 335 

Spiroloculina. 331,334,335.336 
acutimargo. 327 
asperula. 348 
byramensis, 352 
depressa. 331. pl. 340 
inaequilaterulis. 324 
robusta. 329 
tateana.349

SPIROLOCULfNIDAE. 328, pis, 
336-340

SPIROLOCULININAE.328 
Spiroloxosioma. 518 

croarae.5l8.pl. 568 
czechoviczi, pl. 568 

Spironatus. 713 
gissarcnsis, pl. H45 

Spirophthalmidium, 327 
acutimargo. pl. 334 
monstruosum. 330.331 
occultum.330.331 

Spiroplccta. 454.456,615 
americana. 454.456. pis. 487. 

490
globulosa. pl. 490 
pseudotessera, pl. 490 
rosulo,111 
wrighlii. 112

Spiroplccta iProroporusl jaekeli. 
135

Spiroplectammina. 11J. 112,114. 
241

hiformis. pl. 119
gissarensis.713
mirabills.229.lM.H2
nana.232
nuda, 111
parva, 111



tchemyshinensis. 231 
venusta, 232

SPIROPLECTAMMINACEA. 110 
SPIROPLECTAMMINIDAE. 110, 

IIJ. pis. 119-121
SPIROPLECTAMMINIDEA, 110 
SPIROPLECTAMMININAE. I l l ,

113. 114, pis. 119. 120 
SPIROPLECTAMMININEA, 111 
Spiroplcctamminoides, 111, 114.

231, pi. 239 
camposi. Ml 
productus. 114 

Spiroplectella, 112 
cylindroides. 112. pi. 119 

Spiroplectina. I3S, 136.622 
jaeckcli.pl. 143 
plana, pi. 143

SPIROPLECTINAE. 454.615 
Spiroplectinala. 135,136 

annectcns.pl. 143 
SPIROPLECT1NATINAE. 135, 

pi. 143
Spiroplectinella. 112 

carinala. pi. 120 
mariae, pi. 120 
wrightii. pi. 120 

SPIROPLECTINIDAE. 621 
SPIROPLECTININAE. 135.621 
Spiroplectoides. I l l  
Spiropleurites. 713 
Spiro psammia. 118 

uhllgi. pi. 126
SPIROPSAMM1INAE. 118, pi. 126 
Spiro rhina, 562 

simplex. 562. pi. 611 
Spirorutilis. 112, pi. 120 

wrightii. 112 
Spirosigmoilina. 349 

tateana. pi. 357 
Spirosigraoillnella. 5S 

compressa, 55. pi. 40 
Spirosolenites. 48 

spiralis. 48. pi. 36 
Spirotecta. 615 

pellicula. 615. pi. 688 
SPIROTECTIDAE. 615 
Spiroteciina. 621.622 

crassa.622. pi. 696 
SPIROTECTINAE.615, pi. 688 
SPIROTECTINIDAE. 621, pi. 6% 
SPIROTECTININAE, 621 
Spirotextularia. 113,174 

fistulosa. pi. 121 
floridana.pl. 121 

SPIR0TEXTULARI1NAE. 113,
114. pl. 121

SPIROTEXTULAR1NAE. 113 
Spimirocholina. 304 

incerta. pi. 319 
Spirulina. 304.371 
spivevi. Waeringella. 266. pi. 268 
splendens. Lantschichites. pi. 263 

Paraboultonia. 261 
Spongina. 7 29

Sporadogenerina. 425 
fllntii.425.pl. 461 
proteiformis. pi. 461 

Sporadotreroa, 599, pi. 663 
cylindricum. pi. 665 

Sporilus. 674 
Sporobulimina. 512 

perforata. 512, pi, 564 
Sporobuliminella. 512 

stainfonhi, 512. pi. 564 
Sporohantkenina. 487 
sprattii. Ceratospirulina, 350 
spuritumida. Falsella. 720 
squalida. Vicinesphaera. 190. pi. 

207
squama. Platyoecus. 709 
squama ta var. charoides, TVocham- 

mina. 52
squamata var. gordialis. Trochsm- 

mtna.50
squamiformis. Gypsina vesicularis 

var.. 598
Planogypsina. pi. 662 

squammatus. Aeolides. 693 
squammosa. Cymbaloporetta, 

pi. 649
Funenkoina. pi. 578 
Rosaline. 563,591 
Virgulina, 530

squammula, Cristellaria. 371 
squamosa var. y  hexagona.

Entosolenia.426 
Squamulina. 310 

Iaevis.3l0.pl. 322 
scopula.25

SOUAMUUNACEA. 309 
SQUAMUL1NIDA. 309 
SQUAMUUN1DAE. 309, pL 322 
SQUAMUUN1DEA, 309 
S0UAMUL1N1NAE. 310, pi. 322 
stabilis. Rupertia, 595 

Rupertina, pi. 656 
Stacheia. 729 

fusiformis. 727 
margin ullnoides. 729 
polytiematoides. 729 

Stacheoides. 729 
Stacheva.729 
Staffell'a. 287 

discoides. 286 
moelleiana. 287 
moelleri. 286 
paradoxa. 268 
pseudosphaeroidea, 256 
sphaerica, 287, pi. 297 

Staffdla (Eostaffella), 254 
parascruvei. 254 

STAFFELLACEA.250 
Staffellaeformes. 724 
staffellaeformis. Prof usulinella. 724 

Ouydatella. 257. pi. 258 
STAFFELL.IDAE. 284, pis. 293-297 
staffelliformis. Endothyra. 256 

Ninella, pi. 256 
STAFFELUNA. 188

STAFFELLINa E. 284 
STAFFELLINIDAE. 284 
STAFFELLININAE. 284 
Staffelloides. 256, pi. 257 
Stoffia.397.pl. 440 

tetragona. pi. 440
stainforthi. Sporobuluminella. 512. 

pi. 564
Stainforthia. 513,514 

concava. pi. 565 
STA1NFORTHI1DAE. 513, pis. 

565,566
STAINFORTHIINAE. 513 
staminea. Flagrina. 22 
stamineus. Bathysiphon, pi. 14 
stavensis. ChUoguembeliiria. pL 484 

Gucmbelitria.452 
Sted umia. 449 

lindertenensis, 449, pi. 480 
stefaninii. Somalina, 383, pis. 424, 

425
Stegnammina.30 

cylindrica. 30. pi. 20 
STEGNAMMINtDAE, 27 
STEGNAMMININAE. 29, pi. 20 
Steigerina. 344 

bubnanensis. 344, pi. 353 
Sleinekella. 153 

steineki, 153.pl. 161 
steineki. SteinekeUa. I53.pl. 161 
steimnanni, Cyclopsina. 94 

CyctopsineUa.pl. 87 
steUaria. Glohorotalia (Asumotalia).

475. pi. 514 
Stellarticulina, 320 

mutabllis. pi. 331 
stellaia, Asterocyclina. pi. 823 

Calcarina?, 689 
Ceratocancris, pi. 474 
Miliolechina, 328, pi. 831 

stellatum. Laminononion, pi. 694 
stellatus. Cydoclypeus neglectus 

vac, 686
Florilus. 640.720 
Radiocydoclypeus. pi. 814 

steUigera. Nonionina, 619 
stelllgerum. Astrononion. 619. 

pi. 694
Stenocyclma. 690 

ad vena. pi. 824 
Stensioeina. 635 

exsculpta, pi. 715 
stephani. Globotruncana. 463 

Praeglobotruncana. pi. 497 
Stephanopela, 722 
stephensoni.Gaudryina, 137 

Siphogaudryina, pi. 144 
Stetsonia, 575 

minuta. 575, pi. 628 
STETSONIINAE. 575, pi. 628 
steward. Asterocyclina, pi. 823 

Ortbophragmina t Asterodisco- 
cyclina),689 

Stichocasstdulina. 507 
thalmanni. 507. pi. 559



Stichocibicides. 586 
cubensis, 566. pi. 640 

STICHOCIBICIDINAE. 585,566.
pis. 639,640 

Stilostomella. 540 
rugosa. 540. pi. 565 

STILOSTOMELLACEA. 539 
ST1LOSTOMELUDAE. 539, pis.

440 5H5 uxa
STILOSTOM ELLIDEA. 539 
STILOSTOMELLINA. 497 
STI LOSTOM ELLINAE. 539 
Stipulina. 386 
Stoliczkiella. 729 

tbeobaldi. 729 
Siomasphaent. 32 

brussfieldensis. 32. pi. 21 
Stomatorbina. 554 

conccntrica. 554 
torrei.pl. 600

STOMATORBININAE. 554, pi. 600 
Stomatcmoecha. 73 

plummerac. 73, pi. 56 
Stomiosphaeni. 729 

moluccana. 729 
Stomoloculina. 675 

lingulala.pl. 791 
multajigula.675. pi. 791 

Stohlus. 582 
radiaius, 562 

Storrsclla, 658 
haasieri, pi. 755 

Storthosphaera. 29 
albida. 29.pl. 18 

Strebloides. 559 
ad venus. 559, pi. 606 

Strehlospiru. 312, pi. 323 
meandrina. 312 

Streblus. 559.664 
streeli, Avcsnclla.224.pl. 233 
Slreptalveolina. 365 

mexicana. 365, pi. 364 
Streptochiliprimac. 7 18 
Streptochilus, 458,718. pi. 492 

pristinum.718 
lokelauae. pi. 492 

Strcptocyclammina. 109 
parvula.pL 114 

striata, Planispirina. 346 
Protopencroplis. 302. pi. 317 
Striatella, 458, pi. 491 
Textilaria.458 
Vertcbralina. 319, pi. 330 
Wellmanellinella. pi. 354 

striata var. intermedia, Lagcna.
426. pi. 462 

Slriataella. 458 
striata. 458, pi. 491 

striatopunctatB, Cushmanina. 
pi. 462

striatospinata. Hcronallenita. 567. 
pi. 620

striatula. Laculatina, pi. 463 
Lagcna quadrilaiera var., 427 

striaius. Rhaetotorulus, 711, pi. 845

stricta. Florenella. 720 
Plcctogyra convcxa var., 720 
Pleciogyra rotayi var.. 720 
Textularia. I73.pl. 192 

Strictocostclla. 540 
prolate, pi- 634 

Strigialifusus. 422 
rutilus. pi. 459 

strigillaia. Citharina. pi. 452 
Polystomclla. pi. 766 
Quinqueloculina. pi. 344 
Triloculina. 336 
Vaginulina (Citbarinal.412 

strigillatus. Nautilus, 674 
var. a. Nautilus. 674 
var. /I. Nautilus, 674 

sirigoniensis. Anastegina. 666. pi. 
813

sirioluta. Comuspira. 311 
Comuspiroides, pi. 323 

Stmphoconus. 713 
cribosus.713

strophocunus. Olostomum, 708 
struvii. Fusulinella. 256.257 

ParastaCTella. 257 
Pseudoendotbyra. 257, pi. 256 

stuarti. Globotruncanita. pi. 505 
Rosalina. 469 

Sluartia. 531 
ruihac. 531 .pi. 579 

sluckenbcigi. THtieiicss. 279, pt.
264

itylaensis. Rectoseptatoumayella.
222. pi. 231 

Stylolina. 79 
lapugyensis. 79

styriaca. Pavonilma. 118. pi. 126 
subaculcata. Crisiellaria. 406 

Percultazonaria. pi. 448 
subalpina, Dendrophryopsis. 22 

Nothiu.pl. 13 
Subalvcolina. 365 

dordonica. 365. pi. 384 
subangulata. Forschia. pi. 233 

Spirillina. 224 
Subanomalina. 619 

guadalupensis. 619. p|. 693 
Subhdelloidina. 80 

hacusleri.80. pi. 66 
mariei. pi. 66 

Subbotina,484 
triloculinoides. pi. 530 

subcolifomicu. Cassidulina sub- 
globosa var.. 505 

Globocassidulina. pi. 557 
subcaliiomica subsp. nordica.

Globocassidulina. pi. 557 
subcurinala. Bispiranella, 366. 

pi. 385
Subcerobcrtina.450, pi. 481 

simplissima.450
subcircumnodifcr. Globotnincana 

circumnodifer subsp.. 470 
subcompacta. Ellipsodimorphina, 

536. pi. 583

subconica, Howchinia, pi. 218 
Monotaxis. 207

subcretacea, Clavihedbeigclla. 
pi. 500

HastigerinelLa. 466 
Minyaichmc.pl. 122 
Siphotcxtularia. 115 

Subcushmanclla. 450, p|. 481 
diflctcns, 450

suhcylindrica, Coprolithina. 141. 
pi. 147

Glandukipleurostomella. pi. 456 
Polymorphina. 419 

subdehiscens. Sphueroidinclla 
dehiscens subsp.. 491 

Sphacroidindlopsis.491. pi. 539 
.Subedentostomina. 349 

lavelaensis, 349. pi. 357 
subevoluta. Evolutinclla, 66. pi. 48 
SublastigieUa, 565, pi. 617 

corrugatiformls. 565 
Subfiscbcrina.318 

galapagoscnsis, 318. pi. 329 
subglobosa. Cassidulina, 505 

Eoparastaflella (Eoparastaf- 
fellinal. 256

Globocassidulina. pi. 557 
Plcctoimchammina. 709. pi. 844 
Pseudoenduthyra. pi. 257 

subglobosa var. subcaliiomica. 
Cassidulina. 505

subgood tandensis. Ammobaculiles. 
99. pi. 64

Atactolituola. pi. 64 
Buccicrenata. pi. 96 
Reophax. 78

subgranosa. Nonionina. 673 
suhgrnnosum. Cribrnelphidium. 

pi. 785
Subhcronallenia. 570, pi. 623 

crmbyi.570 
Subinvolula. 722 

caucasica. 722 
Sublamarckdla. 447 

lerquemi. 447. pi. 479 
subnodosa. Dcntalina. 538 

Hypcninunina.60 
Plcuroslomella. pi. 584 

subnodosus. Archimerismus. pi.
46

subobscura. Pscudofusulina. pi. 281 
subobscurus. Pscudofusuhnoides. 

278
subopcrcularis. Discorbis, 569 
subovata. Glandulina. 396.397 

Lagenoglandulinu.pl. 438 
subpatcllifomiis. Discorhinoides.

566. pi. 618 
Subpatcllinella. 544 

symmetrica. 544. pi. 589 
subperuviana. Pscudoparrclla. 

pi. 627
Pulvinulinella. 575 

subpluna. Quasilituotuba. 21X), 
pi. 214



subpvrenajca var. globosa, Alvco 
iina.361

subrecta. Buccininu. 6% 
Subreophax.59 

aduncus.pl. 44
suhrostratuin. Loxastomum. 500. 

pi. 532
subrolunda. Miliolinella. 340. pi. 

350
Pseudochemysbinclla. pi. 243 

subrotunda subsp. biformis.
Pscudochemyshinella. 237 

subrotunda subsp. subrotunda.
Pscudochemyshinella. 237 

subrotunda forma hauerinoides, 
Quinqueloculina. 340 

subrotundum. Vcimiculum. 340 
subrus. Eoammosphacroides. 189, 

pi. 836
Subsabinoidcs. 565. pi. 617 

charlesensis. 565 
Subsidebottomina. 507 

parviformis,507, pL 559 
subsphaerica. Globigcrina. 7 17 
subsphaeroides. Haplophiagmoides. 

66. pi. 49
subietraedra. Mirfa. 705 
Subtilina.66.pl. 49 
subtilissima. Eofusulina (Paraeo- 

(usulinai.270 
Ncofusulina. pi. 272 

subtrianpularis. Chiloguembelina. 
458. pi. 493

subtriquetra. Dentalinopsis. 395 
subturbinaia, Thalmannammina. 

pi. 69
subturbinatum. Haplophragmium. 

83
subulatus. Oreas. 405 
subvalvularis. Crlhromiliolinella, 

pi. 348
Triloculina. 337 

succinea. Dendrina. 572 
sudaviensis. Episiominita. 446, 

pi. 478
sudri. Globigeri nanus, 490 

Cilobigerinoita. pi. 537 
suevicu. Ramulinclla. 425. pi. 461 
Suggrunda, 531 

porosa.531. pi. 579 
sulcata. Lagena. pi. 455 

Lagcnuliiui.415 
Scrpula I Lagena). 415 

Sulcoperculina. 652.653 
dickersoni. pi. 745 

Sulcophaa, 60,62 
bultelinus.62 
claviformis. 60. pi. 45 
palustm. 60 

Sulcorbitoides. 654 
purdoi.634. pi. 747 

Suleimanovella. 191. pi. 208 
SuleimunovellalKokmgellal. 191. 

pi. 207
suleimanovi. Parathuniminina. 191 

Parathuramminites. pi. 208

suleytnanovi. Lenticulina. 3.405, 
pi. 446

sumatrana. Bigenerina, 218 
Cribrogenerina. pi. 229 

sumntrensis. Bigenerina. 218 
Nepbrolepidina.pl. 681 
Orbltoides. 612 

Sumatrina, 293 
annae. 293. pi. 307 
longissima, pL 307 

sumairinaeformis. Afghanella. 
pi. 306

Neoschwagerina, 293 
SUM ATRININAE. 293, pis. 306-308 
Sunghonella. 263 
sunnilandensis. Coskinolina, 162 

Paracoskinolina. pi. 176 
supracretucea. Ccrcidina. 727 
surenica. Semiendothyra. 242. 

pi. 246
sureshi, Anomalinella, pt. 700 

Anomalinella iPreanomalinellai. 
623

surreptiva. Carlfranklinia, 607 
Uuhlinia. pi. 672

suterl, Alveovulvulina, 146, pi. 153 
suteri subsp. relizensis, Globo- 

rotaloides.719 
Sutivaniu.359 

likvae.359
sutschanica, Monodiexodina. pi. 

277
Schwagerina wanncri var.. 276 
Sichotenella. 254. pi. 254 

suturalis, Orbulina. 493.494, pi. 542 
suvaensis. Lepidocydlna (Cyclo- 

lcpidinal.612 
Ncphrolepidina. pi. 683 

Svenia, 396.398 
laevigata, pi. 439 

Svratkina.628 
nustraliensis. pi. 706 

symmetrica. Oiscorbinella, pi. 630 
Discorbinellopsis. 577 
Endothvra. 240 
Suhpatellinclla, 544. pi. 589 

Synielia tortuosa. 728 
Synspira, 713 

triquetra. 713 
Syringammina. 729 

fragilissima. 729 
Syzrania. 386 

bclla. 386, pi. 430 
svzranicus, Permodlscus. 205.206 
SYZRANI1DAE. 386,387, pis. 

429.430
tabellaeformis, CvmbaJopora. 590 

Cymbaloporella, pi. 648 
Taberina.378 

cubana. 378. pi. 409 
tadjikistunensis. Globorotalia. 476 

Igorina. pi. 515
taeniformis. Shephearddla. 15. 

pi. 8
taguscnvensis. Crouchinu. 558 

Orbitina. pi. 603

Taihuella, 722
taimyricus, Planospirodiscus, 203, 

pi. 216
tainuia. Cribrorotalia, pi. 794 

Notorolalia. 676 
IhitzehoeHa. 265 

taitzehoensis. 265. pi. 268 
taitzehoensis. Taitzehoella. 265, 

pi. 268
tajmyricus. Planospirodiscus, 203 
Tukavanagia, 507 

dciicata. pi. 560 
Talimnelln. 134 

merosa. 134.pl. 141 
Talpinella, 632 

cunicularia, 632. pi. 711 
tamarae. Murginara. pi. 210 

Parathurammina. 194 
Proninella. 209. pi. 219 

Tamorina. 193, pi. 209 
corpulenta. 193

tannerbankense. Nonion. pi. 691 
tanncrbankensis. Abbottina. 617 
tappanae. Alfredina, 604. pi. 671 
Ihppanella. 353,434 

arctica. 434, pi. 469 
Tappanina, 499 

selmensis. pi. 550 
Luramellii. Asierocvclina, pi. 824 

Orthophragmina, 689 
Ibramellina. 382 
tarazi. Abadchella, 250, pi. 252 
tarmntensis. Citharinella. pi. 452 
Ihsmanammina. 44,85 

circumpeniformis. 44, pi. 33 
tasmancnsis. Spinodiscorbis. 559. 

pi. 606
tasmaniac, Tenisonina, 669, pL 777 
tastikoliensis. Labyrintbochitinia. 

12, pi. 5
tatarica, Lamarckina.445 

Reinholdella. pi. 476 
tateana. Spiroloculma. 349 

Spirosigmollina, pi. 357 
tatoiensis. Lasiotrochus, 207, pi. 218 
taurlca. Almaena. 622. pi. 697 

GlobigerinalEoglnhigerinai, 717 
Tauridia. 389, pi. 432 

pamphyliensis. 389 
taurobaculata.Taurogypsina. 713 
Taurogypsinn. 713 

taurobaculata. 713 
Tavajzites. 261, pi. 264 
Tawiinwia, 176 

imntensa, pi. 194 
TAWITAWIACEA. 168 
TAWITAW1IDAE. 172 
TAWITAWIIDEA. 168 
TAWITAWI1NAE. 176.pl. 194 
TAWITAWIINEA. P 6  
Taxyella. 601

fontcaudensis. 601. pi. 668 
Tayamaia. 590 

marianensis. pi. 647 
tavlorl, Quasibolivinella. 502. pi. 

552



ichenlynzcvi. Pscudoirisiix. pi. 435 
THslix (Pxeudotristix). 392 

tchcmyshinensis, Palaeospiroplee- 
mmmina. pi. 239 

Spiroplectammina, 231 
ichihatcheffi. Nuramulites, 685 
tchouenkoi var. granata. LenticuGna. 

408
tealbvensis, Falsoguudryinella, pi. 

i40
Gaudryinella. 132 

Technitella. 32 ,3.3,699 
legumen.32.pl. 23 

TECTINIFERA. 19 
Tectogloblgerina. 700,713 

calioviana. 7t3, pi. 846 
icgminis, Scutuloris. 344 

Tiloculinella. pi. 353 
tegulata, Cassideila, pi. 578 

Virgulina, 530 
teicherti, Crithlonlnu. 29 

Thuramminoides. 29 
Telammina. 56 

fragills. 56. pi. 43 
TELAMMIN1DAE. 56. pi. 43 
tenera. Lingulina, 391 

Oridorxalis. pi. 708 
Paralingulinu. pi. 433 

Tenisonina.669 
tasmaniae, 669. pi. 777 

Tentifrons, 413 
barnardi.413. pi. 453 

Tcntilenticulina, 414 
lalcns.414, pi. 454 

tenue. Grammoslomum. 498 
tenuicostata. Epistomina.445, pi. 

477
tenuidomus. Triloculinopsis. 337. 

pi. 345
lenuimaigo. Ammoscalaria.pl. 51 

Haplophtagmium. 68 
lenuimaigo var. allocametata, 

Thincatulina, 578 
tenuis, Chrysothurammina. 192. 

pi. 209
Haplophragmoides, 66. pi. 49 
Piaealvcolma, 364, pt. 381 
Quinqueloculina. 348 
Sigmoilinita, pi. 356 
Spirolocammina, 55, pi. 40 

tenuissima, Discorotalia. pi. 794 
Polystomella. 676 

tenuissimus. Orbitolites, 327 
tenuistriata, Falsopalmula, pi. 436 

Flabellina, 392
tenuistriaiifbrmis. Lagenosolenia?. 

427
Lagnea. pi. 462

tenuistriatus, Clavdloides. 515, 
pi. 566

Tenuitella. 480 
gemma, pi. 524

TENU1TELUNAE. 480. pi. 524 
' tenuitheca, Pseudowanganella, 215, 

pi. 226
Terebcllina kattoi. 22

Tercbra, 5.33 
terebra. Eponides. 551 

Paumotua. pi. 596 
Terebralina. 729 

rcgularis. 729 
TEREBRAL1NINAE, 729 
Terchro, 533 
Tereuva,713 
tergestina, Brady a..384 

Keramosphaerina. pi. 428 
Tergrigorjanzaella, 534 

sectile, pi. 581 
termieri. Laeazopsis, 727 
lerquemi. Dentallnu. 391 

Discorhina, 560 
Neoconorbina, pi. 609 
Placentulina. 542 
Pmdentalina. pi. 4.34 
Spirillina. 302
Sublamarckella. 447, pi. 479 
Trispiiina.pl. 588 

Terquemia. 636 
Terquemina.729 

devonicu. 729 
terquiemi. DentaJina. 391 
teshioensis. Asanospira, pi. 49 

Lenticulina?,65 
lesnersianus. Cibicicoidex. 581. 

pi. 634
tesselata. Millcttla, pi. 577 

Sagrina. 529
tessera. Verneuilinulla. 144.145, 

pi. 151
Tesseraella. 456, pi. 490 
TESSERAELUNAE. 454 
tessieri. Operculma (Nummuli- 

toidesl,687 
Ranikothalia, pi. 816 

Testacarinata. 479 
inconspicua. pi. 523 

Testulorhiza, 24 
globigerinifcia.pl. 16 

Icstulosiphon, 24, pi. 15 
TESTULOSIPHON1NAE, 23 
tetraedra. Cal carina, 672 

Silvestriella, pi. 778 
tetragons, Globigerina (Eoglo- 

bigerina 1,717 
Staffia.pl. 440 

Tetragonostomina. 173 
rhombiformis. 173, pi. 192 

Tetragonulina, 416 
prima. 416. pi. 455 

teuahedra. Baculogypsina. 671 
Siderolltes?. 670 

Tetraminouxia. 170 
gibbosa, 170, pi. 188 

Tctraplasia, 77, pi. 62 
georgsdorfensis, 77 

tetrastomella, Entzia. 125, pi. 133 
TETRATAXACEA, 247 
TETRATAX1DA. 188 
TETRATAXIDAE, 248,249,698. 

pi. 251
Teirataxiella. 144 

ayalai. I44.pt. 150

TETRATAX1INAE. 248 
TETRATAX1NAE. 132.247.248 
Tclraiaxis. 248,249 

'! brazhnikovae. 248 
conica.249.pl. 251 
conica var. gibba. 207 
eominrmu. 247 
minuia. 248 
planolocula. 249 
scutella. 248

Tetrataxis iGlobotetrataxis). 248 
eteganlula. 248 

tctrairias, Pylodexia. 489 
tetschensis, Fmndicularia.412 
teuriensis. Valvulineria. 545 
Tewnella, 263 

longa, 263. pi. 266 
texana. Cribralina. pi. 47 

lnsculptarenula.pl. 128 
Mcsorbitolinu. pi. 182 
Nodosaria. 64 
Trochammina, 121 

texanus, Coskinolinoides. 157, pi. I6H 
Orbitulites. 165

texasensis. Rectomillerclla. 253, 
pi. 254

Texina. 352,353. pi. 360 
ferayi, 352.353 

TEXININAE.352 
Textella. 173,174. p|. 192 
TEXT! LARI A. 172 
Tcxtilaria. 173 

americana, 454,456, pi. 487 
capltata, 173 
labiata. 175 
quudrilatera, 503 
striata, 458 

TEXTILARIDA, 172 
TEXTILARIDAE. 172 
TEXTILAR1DEA. 172 
TEXT7LARIDEAE. 172 
TEXT1LARIIDAE. 172 
TEXTTLARIINAE. 172 
Textilina. 173,174, pi. 192 

pseudorugosa subsp. fistulosa.
3.173. pi. 192

Textilmila. 173,174, pi. 193 
cognita, 173,174 

Textularia. 131.173,174 
aegyptica. 174 
agglutinans, 177 
agglutinans var. biformis. 112 
agglutinans var. folium. 501 
albatrossi. 175 
annectens. 136 
antiqua, 218 
atlantica. 179 
barken. 173 
barrettii. 147 
carinata. 112 
catenata, 171 
cochleata. 116 
cognita, pi. 193 
coryensis. 176 
crispata. 502 
cunciformis. 213



flintii. |7.S 
floridana, 11.1
foliacea van o cciden ta ls . 173
gibbusa, 168
globulosa, 456
immensa. 176
inconspicua. 544
indislincta. 115
joncsi.21.1
liratu. 114
luculcnia. 176
meridionalis. 148
millcui. 173 pi. 192
occidcntalis.pl. 142
? proboscidea. 216
rugose. 177.178
sagittula. 173.174.pl. 193
sagittula var. fixtulosa. 113. 173.

|74 .p l. 192 
saulcyana. 175 
siphonitera. 180 
stricta. 173. pi. 192 
tcxtularifom m , 219 
iricarinata. 138 
v a le r iac .3 .173.174, pi. 192 

Textularia iBigencrinal tubulifera. 
520

Textularia (Bolivinellal. 501 
Textularia (Bollvinita). 503 
Textularia I ( 0 rom ostom um 1,498 
Textularia IPIccanium), 174 
TEXTULARIACEA. 1 9 .168 
TEXTULARIACEAE. 19 
TEXTULARIATA. 19 
TEXTULAR1DA. 19.172 
TEXTULARIDAE. 18.19.172 
TEXTULARIUUA. 19 
TEXTULAR1DIA. 19 
Textulariella, 146.147 

angu-sta. pi. 155 
barretlii.p l. 154 
cretosa. 148 
m inuia. 149 
? varians. 146

TEXTULARIELLIDAE. 146,710. 
pis. 153-155

TEXTULAR1ELUDEA. 138 
TEXTULARIELLINAE. 146 
TEX TULARIELUNEA. 146 
textulariforme, Cribrostom um. 

218.219
textularilortnis. Climacummina. 

pi. 228
Textularia. 219 

TEXTULARI1CEA. 19 
TEXTULARJIDA, 19 
TEXTULARllDAE, 113.163.172.

177.184. pis. 191-1% 
TEXTULARIIDEA. 19 
TEXTULARIINA. 18,308 
TEXTULARI1NAE, 172,174. |7h .

178. pis. 191-193 
TEXTULARINA, 168.172 
TEXTULARINAE. 172 
TEXTULARINEA. 172

Texfularinella. 174, pi. 193 
Textularioides. 178 

influtus, 178, pi. 1% 
textularioides var. arcnacea, 

Bolivina. 117
TEXTULARIOIDINAE. 178, 

pi. 1%
TEXTULARIOPSIDAE, 114,115.

h6.p l. 122 
Textulariopsis. 115 

indistincta, pi. 122 
portsdownensis, 115, pi. 122 

Textulina. 175 
obesa.pl. 193 

TEXTUUNIDA. 19 
TEXTULINIDAE. 172 
Tezaquina. 387 

elivuli.387.pl. 430 
thailandensis. Pravitoschwagerina.

278.pl. 281 
Thailaiulina. 294 

butavasi. 294, pi. 308 
THAILAND1N1DAE. 290 
THAILANDININAE, 293, pi. 308 
Thalamophaga, 18 

incerta, pi. 10 
ramosa. 18. pi. 10 

Thalmannammina. 83 
albensis, pi. 69 
conglobata. pi. 69 
simplex, pi. 69 
subturbinata. pi. b9 

thalmanni. Stichocassidultna, 507, 
pi. 559

Thalmannina. 714 
nothi.7|4. pl.845 

Thalmanninella, 467, pi. 502 
brotzeni.467 

Thalmannita. 658 
madrugaensis. pi. 754 

Thalmannorecurvoides. 83. pi. 69 
simplex, 83

thanetana. Bamardlna. 431,432, 
pi. 468

thecideaeformis, Lepidoseraicydina, 
pi. 796

Miogypsina. pi. 797 
Orbitoidcs iLcpidosemicydina), 

679
Thekammina. 30 

quadrangularis. 30. pi. 20 
THEKAMMININAE, 29 
Themeon. 674, pi. 786 

rigatus. 674
theobaldi, Stoliczkiella. 729 
theodoslca, Globigerina lEoglo  

bigerina),7l7 
Thol osina. 38 

bulla, pi. 26 
THOLOSININAE. 35 
tholsus, Webbinella. 36 
Iholus. Hemisphacrammina, pi.

25
Webbinella. 36

thomasi, Semiiextularia. 217, pi. 227

Thomastnella. 59.60,63 
punica. 63, pi. 47 

TH0MAS1NELLIDAE. 63, pi. 47 
Thompsonclla. 265 

rugosa. 265. pi. 269 
thompsoni. Eoparafusulina, 275 

Mesoschubertella. 259, pi. 260 
Paramillerella. 723 

thuanae. Codonoschwagcrina.
278

Pseudofusulina. pi. 283 
Thutitmmina. 34 

? limnetis. 34 
papilla ta. 34. pi. 21 

Thurammina (Salpingothuram- 
minat, 193

THUR AMM1NAE. 33 
THURAMM1N1NAE. 33, pU. 21-23 
Thuramminoides, 29 

sphaeroidalis.29,pl. 19 
teicherti. 29 

Thuramminopsis, 29 
canaliculate, 29, pi. 18 
gracilis, pi. 18 
robust a. pi. 18

tibetica. Actinosiphon. pi. 737 
Cydorbitopsclla, 96, pi. 91 
Kyatsokia. 703. pi. 842 
Lcpidorbitoldes, 649 

tibia. Nodobacularia, pi. 331 
Nubecularia.321 

Ticinella, 466,722 
niynaudi var. digitalis. 466 
roberti. pi. 501 

Ticinella (Biticinella), 466 
TIC1NELLIDAE, 465 
TICINELUNAE. 465, pis. 500.

501
licincnsis. Globotruncana, 467 

Rotalipora, pi. 502 
ticinensis forma tipica. Globo

truncana, 467 
Tikhinella.2ll 

cannula. 210 
m easpis.2ll,pl. 221 

tllevi. Rugotmncana. 470, pi. 506 
Timanella, 246 

eostaflelloides. pi. 248 
Timidonella. 109 

sarda. I09.pl. 116 
Tinogullmia. 15 

hyalina, 15. pi. 8 
Tinophodella.481 

ambitacrena, 481,482, pi. 525 
praemonita,718 

T1NOPHODELL1N1.480 
Tinophodelliprimae. 718 
TinophodeHisecundae, 718 
TINOPOR1DAE. 670 
TINOPORIDEA.670 
TINOPORINA. 670 
TINOPOR1NAE, 4%. 670 
T1NOPORININAE, 670 
Tinoporus. 671 

baculatus, 671. pi. 780



fuchsi.598 
vesicularis. 597

fintinniformis. Cucurhita, pi, 388 
Puratlntinnina. 367 

Tiphotrocha. 124 
comprimau.pl. 131 

flpica. Glohotruncana llcinensis 
forma. 467

Tiptonina, 523, pi. 572 
lirasica. Trispirina. 542, pi. 5X8 
tirolensis. Cheilosporites. 727 
Tilanopsis, 29 

irregularis. 29
Inhleri. Discaraminoides. 75. pi. 60 

Lcpidocydma (Pliolepidlna), 612 
Nephrolepidina. pi. 682 

Toboiia.418 
veronica. 418 

■ veronikae. pi. 456 
Toddella. 144,722.723. pi. 151 
Toddinella, 673, pi. 785 
lokelauae. Bolivina, 458 

Streplochilus, pi. 492 
lolerans. Edgerlonia. 4 1. pi. 3 1 
tollmanni. Galea. 366 

Galeanella. pi. 385 
Tollmannia.400 

cosu u .p l. 442 
Tolypammina. 50 

gnihamcnsis.312 
permiana, pi. 37 
vagans, pi. 37

Tolypammina (Tolypamminoides). 
47. pi. 829 

aspera.47
Tolypamminella. 714 

vermicularis, 714, pi. 846 
TOLY PAMM1N1DAE, 46.69 
TOLYPAMMININAE.49, pis. 36.

37
Tolypamminoides, 47, pi. 829 
Tomaculoides. 434 

lucidus, 434. pi. 469 
Tonasia. 89, pi. 79 

evolula. 89
longaensis. Ozawaia. 675, pi. 791 
Topalodiscorbis. 542 

danubiensis, pi. 587 
Tore lam mina, 724 

whltlakeri. 724 
T0RETAMM1N1NAE. 724 
Torinosuella. 103 

peneropliformis. pi. 101 
Toriyamaia, 258 

latiseptata, 258, pi. 259 
torleyi, Pulachemonella, 192, pi.

209
toraata, Plagioraphe. 70. pi. 53 
torrei, Lamarckina, 554 

Siomatorbina. pi. 600 
Toneina. 647. pi. 735 

Tormina, 647 
iorrei.647.pl. 735 

Torrerairoella, 105 
hispanica. 105, pi. 105

tormsiensis, Hoddonia.92. pi. 84 
Torresina.579 

haddoni. 579. pi. 632 
TORRESININAE. 579, pi. 632 
Tononclla. 344 

bondarlschuki, 344. pi. 346 
Tortoplectella, 502 

crispaU, pi. 553 
TORTOPLECTELUDAE, 502, 

pi. 553
lortuosa. Bolivina, 531 

Glomospira.200 
Sigmavirgulina. pi. 579 
Sigmoilinella, 348, pi. 356 
Syniella,728

tortuosa var. arenacea. Bolivina, 
117

Torulumbonina. 400 
bikiniensis.pl. 834 

tosaensis. Globototalia. 718 
Tosaia.513 

hanzawai. 513. pi. 564 
TOSAIIDAE.513.pl. 564 
TOSA1LNAE.513 
tosbulakensis. Abdullaevia. 117, 

pi. 123
TOURNARCHAEDISC1NAE. 201 
Toumarchaediscus, 203 

lysi.203.pl. 216 
Toumayella, 223 

ccpcki. pi. 232 
co9taia. 222

^ discoidea, 223, pi. 232 
moelteri. 223 
questita, 224 
segmentata. 223 

Toumayella (Cosuyeila). 222 
Toumayella (Eotoumayella). 222 

jubra, 222
TOURNAYELLACEA, 221 
TOURNAYELUDA. 188 
TOURNAYELLIDAE. 222,230, 

pis. 231-239
TOURNAYELUDEA, 221.222 
Toumayellma, 226.230.700 

vulgaris. 230. pi. 239 
Toumayellinu? (Eotoumayellina), 

700
primitive. 700

Toumayellina I Reciotoumayellina), 
230

elegans, 230
TOU RNAYELL1NAE, 222, pis. 

231.232
towei. Asteropanurochammina. 128, 

pi. 136
Tbxinopsis, 723 
Ttachelineila, 501 

waierxi, pi. 550 
Trakelina. 501
transitoria, Schubertella. 260, pi. 

260
uansitorius. Monotaxinoides. 207. 

pi. 218
Openorbitolites, pi. 423

transitus, Parapermodiscus. 202 
Planoarchacdiscus, pi. 216 

translucent, Bolivincllina, pi. 547 
transversa, Azera. 617 

Evlania.208. pi. 219 
Siphogenerina raphanus var.,

520
Transversigerina. pi. 570 

Transvenigerina, 520 
transversa, pi. 570 

transversum. Nonion. pi. 691 
transylvanica. Brebina, 355. pi. 363 
Transvlvanina.629, pi. 707 

sigali.629
treebmanni. Pseudorbitoides, 653. 

pi. 746
TVemachora, 534 

aiga. 534, pi. 581
THEM ACHORIDAE. 534, pi. 581 
TREMACHORINAE. 534 
Tremastegina. 610, pi. 678 
lYematocyclina, 106 
TREMATOFORININAE. 356 
TVcmatophragmoides, 724 

bruneiensis, 724 
TVepeilopsis, 314 

grandis, pi. 324 
Tietomphaloides. 562 

conciimus. pi. 613 
Tmtomphalus, 562,563.591 

bulloides, 591, pi. 612 
bulloides var. plana. 591 
planus. 591

TRIADODISC1NAE. 294, pi. 309 
Triadodiscus. 295 

eomesozoicus, pi. 309 
triangula. Eofusulina, pi. 272 

Fusulina. 270
triangularis. Cruciloculina, 338. 

pi. 347
Neodelosina. 535. pi. 582 
Rectomassillna. 352. pi. 359 
Valvulina, 183. pi. 202 

trianguliformis. Eofusulina IParaeo- 
fusulina|.270 

Paraeofusulina, pi. 272 
IKasina. 298 

hantkenl. 298, pi. 312 
TRIASININAE, 297,298. pis. 311. 

312
triassica, Involutaria, 390. pi. 435 
Tribrach ia. 401 

inclegans, 401. pi. 440 
tricarhuu, Hensonia, 117.pl. 124 

Ungullna costata subsp., 400. 
pi. 442

Prismatomorphia. pi. 451 
Ibxtularia, 138 
Tritaxia, pi. 145 
Vaginulma,4l|
Vemeuilina. 137. pi. 144 

Tricarineila. 401.435 
excavata. pi. 469 

Tricellaria, 728.729 
delylensis. 728



TRICHOHYAUDAE. 643, pis. 
726-72#

TR1CHOHYALINAE, 643 
TR1CHOHYALINEA, 643 
TVichohyalus, 644 N

barrieiti. pi. 727 
TVichosphaerium. 30H. 729 

sieboldi.729
tricki.Eoophthalmidium, pi. 333 

Praeophthalmidium (Eoophthal- 
midiuml. 323 

Trifarina. 526 
bradyi. 526. pi. 574 
labrum. 526 

TR1FARININAE, 525 
Trigenerina, 113
trigona. Allomorphina. 624. pi. 701 

Maiginulina.413 
Saracenella.pl. 453 
Siphonclavulina. 712 

trigonalis. Irowaddia. 703. pi. 841 
trigonoelliptica.Galwayella. pi. 46.3 

Lagena.426
Trigonouva. 524, pi. 573 
trigonula. Miliollies. 344 

Triloculina.pl. 351 
Trigunulina. 426 

oblonga.426
trihedra. Ammoflintina. 53. pi. 40 
trilaiera.Clavulina. 178 
irilaicralis. Olaucoammina, pi. 203 

Reophax. 185
trilaterus.Clavulinoides.pl. 1% 
Trillina. 336, pi. 344 

howchini. 355
triloba. Ammobacularia. 74. pi. 59 

Pscudotrochammina. I25.pl. 132 
triloba suhsp. altiapertura. G lo  

bigcrinoides. 718 
Trilocularena. 55 

circularis, pi. 41 
Triloculinn. 338.344 

aspergillum. 338 
cretacea, 339 
labiosa, 338
laevigata. 342.343. pi. 352 
lccalvezac. 342,343 
mississippiensis. 353 
plan ci ana. 337 
strigillata.336 
subvalvularis. 337 
trigonula.pl. 351

Trilocutina (Pseudo triloculina 1,342 
triloculina. Ammochilostomclla. 

246. pi. 251
Triloculinella. 340.344,345 

homibrooki. pi. 353 
obliquinodus. .344. pi. 353 
tcgminis. pi. 353 

Triloculmellus. 345 
politus.345, pl.352 

TR1L0CULINIDAE. 332 
TRILOCUUNINAE. 332.337 
Triloculinoides, 345 

magnus.345. pi. 352

triloculinoides. Glohigcrina. 484 
Subbotina. pi. 530 

Triloculinopsix. 337 
tenuidomus, 337, pi. 345 

trimera. Pseudolepidina. 614. pi. 687 
Trimosina, 528 

milletti. 528. pi. 576 
simplex. 527

TR1MOS1NIDAE, 527, pi. 576 
TRIMOSINtNAE. 52’’ 
trinitatus. Lepidocyclina I lso- 

lepidinai. 612 
Trinilella.473 

scotti. 473. pi. 511 
Trioxeia,714

cdwardsi.7|4
triperforata. Acupeina. pi. 71 

Haplophragmium agglutinuns 
var.,84

Triplalepidina, 612, pi. 683 
veracruziana. 612 

Triplasia. 77 
georgsdorfensis. pi. 62 
goodlandensis. pi. 62 
hungarica.pl. 61 
murchisoni. 77, pi. 62 
variabilis. pis. 61.62 

triquetra. Miliolina, 333 
Pscudoflinlina. pi. 341 
Synspini,713 

Triscgmentina. 318 
compressa. 318, pi. 329 
sidebottomi.318 

TRISEGMENT1N1NAE. 317 
triserialis. Pseudobuliminella. 532. 

pi. 579
trispinosa. Roialla.665.666 
THspirma, 542 

terquemi. pi. 588 
lirasica. 542. pi- 588 

TWstix.401,435 
liasina, pi. 440 
reesidci, pi. 440 
tcherdynzewi. 392 

Tristix (fVudotristixl. 392 
tcberdynzevi. 392 

THlaxia, 137,138,712,714 
elongata. 526 
minuta.511 
pleurostoma.714 
tricarinata.pl. 145 

TRITAXUDAE. 138,714. pi: 145 
Tniaxilma, 184 

capcrala. pi. 202 
TRITAX1LININAE. 184, pi. 202 
TR1TAXINAE. 120. 122 
TRITAX1N1.120 
TRITAX1NIN1.120 
Tritaxiopsis. 714 

pleurostoma. pi. 846 
Tritaxis. 122,125 

fusca. 122. 125, pis. 128.131 
trithemus. Lampas, 405 
Triticites. 279 

discus, pi. 284

ferganensis. 279, pi. 284 
jcscnicensis.pl. 285 
jigulensis. 279 
montiparus. 277 
ordinal us var. darom. 274 
sccalicus, pi. 285 
stuckenbergi. 279. pi. 284 
ventricosus. pi. 285 
winlerensis. 275 

Triticites (Jigulitesl. 279. pi. 284 
Triticites l Lcptotrilicitcsi. 276 
Triticites (Montiparusl. 276 

montiparus. 276
Triticites I Rauscritesi. 279. pi. 284 
TRITIC1T1NAE. 274 
Tritubulogenerinu. 520 

mauricensis. 520. pi. 570 
trivirgulina. Saccorhina. 209, pi. 220 
TROCHAMMINA. 120 
Trochammina. 65.70.120.121.

122,123.701.712 
annularis. 702 
callima. 724 
comprtmata. 124 
conglobata. 83 
fissuraperta. 126 
galeata. 65 
glabra. 127 
globulosa. 120 
inflaia, I22.pl. 129 
inflaui var. macrescens. 125.126 
inflata var. mexicana. 126 
irregularis var. davata, 49 
lituiformis, 69 
nitida, 127 
pauciloculata. 82 
proteus, 70 
pusilla. 122. 123 
quadriloba. 123.144 
ringens, 65 
shoneana.52
squamata var. charoides. 52 
squamata var. gordialis. 50 
texana.121

Trochammina (Remaneica), 129 
Trochammina (Webbinal irregularis

var. hemisphaerica.423 
TROCHAMM1NACEA. 119.129.

■-in vw
TROCHAMMINAE. 120 
Trochamminella. 122.125 

atlantica, 124 
siphonifera. I25.pl. 131 

TROCHAMMINELUNAE. 123.
124.125. pis. 131.132 

TROCHAMMINIDA. 19.120 
TROCHAMM1NIDAE. 120,122.

149.249.308.724. pis. 128-136 
TROCHAMMINIDEA. 119. 120 
trochamminiformis. Recurvoidatus.

pi. 847
Recurvoides, 7) | . pi. 68

TROCHAMMIN1NAE. 120,122.
123.724. pis. 128-129.136 

TROCHAMMIN1NI, 119



Trochamminisca. 125, pi. 13.1 
cyclostoma. 126 

Trochammimta. 67 
irregularis, 67, pi. 51 

Trochamminoides, 70 
korosmczoensis. 70 
protcus, 70. pi. 53 

riochamminoidcs. Ccratina. 316 
Zoyaella. pi. 320 

Trochamminopsis. 122, 123.144 
quadriloba.pl. 129 

TVochamminula, 126 
fissurapertu. 126. pi. 134 

trochidiformis. Rotaiia. pi. 764 
Rutalites.663 

Trochiliascia. 714 
cuvillieri, 714. pi. 646 

Trochiliscus. 727 
Trochitendina. 83, pi. 66 
Trochoelphidiella. 678 

onyxi.678. pi. 794 
Trochogaudryina. 3 .133, pi. 140 
trochoidea. Anomalina lomeiana 

var.. 462
Hedbergclla. pi. 495 
Makarskiana, 163. pi. 201 
Vanderbcekia.648. pi. 736 

iruchoides. Conicospirillma. pi. 316 
Globigerina. 626 
Globimorphina. pi. 703 
Spirillina.303 

Tiocholina. 300,706 
chuuberti. 299 
cornea, pi. 315 
crassa. pi. 315 
tenlicuLaris. 299 
permodiscoides. 296 
trocholinaeformis, pi. 315 
valdcnsis. pi. 315 

Ttocholina iParatiocholinai. 296 
eomesozoicus. 295 
oscillcns. 296. pi. 310 

Trocholma (Trocholina) biconvexa. 
295

Trocholina iTrocbonellal. 300. 
pi.315 

crassa. 300
trocholinaeformis. Ichnusella, 300 

Trocholina.pl. 315 
TROCHOLINIDAE. 294.305 
Trocholinopsis. 302 

porosuturalis. 302. pi. 316 
Trochonella. 300, pi. 315 
Ttochnnelloides, 723 
Trochoporina, 120.pl. 129 

praeglobigeriniformis, 120 
TROCHOPOR1NINAE. 120 
Trochospira. 87 

avnimclechl. 67. pi. 74 
Thxhospirillina, 300 

granulosa.300.pl. 312 
Trochulina. S56.559 

collictila.pl. 607 
dimidiata. pi. 607 
turbo, pi. 607

tropica. Lernina micae subsp.. 
pi. 555

Siphogenerina, pi. 570 
Siphogenerina raphanus var.. 

520
truempyi. Eponides. 603 

Nuttallides. pi. 669 
truncata. Bennudezelle. pi. 653 

Carpenterella, 593 
Pseudosaraccnaria. 407, pi. 446 

Truncatulina. 582 
grosserugosa. 595 
humiUs.491 
mundula. 572 
pygmaca. 603 
rostra ta. 623 
soluta. 571
tenuimaigo van altocamcrata,

576
tubulifero. 600 
lumidula. 549 
variabilis. 588

Truncatulina (Cibicidesi. 582 
truncatuliniforme. Haplophrag- 

mium. 122
Pscudadercotryma.pl. 129 

TRUNCATULININAE. 581 
truncatulinoides. Craterularia. 720 

Rotalina. 477 
Truncorotalia. pi. 520 

Truncoglobotruncana, 723 
Truncoheronallenia. 569 

rarcscens. 569. pi. 620 
Truncomaiginata. 468, pi. 504 
Truncorotalia. 477 

conomiozea. pi. 520 
truncatulinoides. pi. 520 

TRUNCOROTAL1INAE, 474 
TRUNCORCJTAUIN1.474 
Truncoroiallprimae. 718 
Truncorotalisecimdae, 718 
Truncorotalitertiae. 718 
Truncorotaloides. 479 

rohri, 479 pi. 523
Truncorotaloides (Acarininai. 478 
Truncorotaloides iMorozoveUa), 

478
TRUNCOROTALOIDIDAE. 478, 

492, pis. 521-523 
TRUNCOROTALOIDINAE. 478 
TRUNCOROTALOIDINI. 478 
Thmcorotaloidlprimae, 718 
Thiylosia. 568,569. pi. 621 
Trybliodiscodina. 689, pi. 822 
Trybliolepidina, 614, pis. 685.686 
Tscherdyncevella, 729 

acervulinoides, 729 
Tschokrakella. 345 

caucasica, pL 354 
T schoppina. 592, pi. 651 
Tubacera. 47, pi. 35 
Tubcporella, 198 

bUoculata. 198. pi. 213 
llibeporma, 198 

gloriosa. pi. 213 ,

TUBEPORININAE, 196 
tuberculata, Camerina, 685 

Ceratobulimina. 441 
Centlolamarckina, pi. 473 
Endothyra, 242 
Heterocyclina. pi. 807 
Hcterostegina, 684 
Nonionina. 673 
Parathurammina. 193 
Salpingothurammina. pi. 209 
Tuberendothyru. pi. 246 
Vemonina. 550. pi. 595 

tuberculata var. australiensis.
Discorbis. 628 

tuberculifera, RotaliB, 701 
tuberculosa, Rotalites.712 
Tuberendothyru. 242,243 

tuberculata. pi. 246 
Tuberitina, 198 

bulbacea. 198. pi. 213 
collosa. 198.pl. 213 
maljavkini, 189, 1% 
maljawkmi. 188.196 

TUBERIT1N1DAE. 196,197. pis. 
211-213

TUBER ITININAE. 196 
tuberosa, Dimorphina. 404, pi. 444 

Lingulina. 537 
Nodosarella. pi. 584 

Tubinclla. 352 
funalis.352.pl. 359 
inomata, pi. 359 
nitcns. pi. 359 

Tubinellina, 352, pi. 359 
TUBLVELUNAE. 350, pis. 358-360 
TUBINELLINEA. 350 
Tubispirodiscus. 203 

simplissimus.203, pi. 216 
Tubispirodiscus (Amraarchae- 

dLscusi.203
Tubitcxtularia. 457, pi. 49] 
Tubophaga. 18 
Tuborecta. 387 

vagranica, 387, pi. 430 
tubulate. Inauris.21.pl. 12 
tubulifera, Asanonella. pL 666 

TextulHiia (Bigenerina), 520 
Truncatulina, 600 
Tubulogenerina. pi. 570 

TUbulogenerina. 520 
tubulifera, pi. 570 

TUBULOGENERIN1NAE, 518, 
520. pis. 569,570.835 

tubulosa, Siphonina, pi. 624 
tumanowiczi. Halyphysema. 25, 

pi. 16
tumida.Cuniculinella.28l.pl. 288 

Globorotalla. pi. 515 
Nonionella. 618 
Nonkmelleta, pi. 693 
Pseudoschwagerina, 283 
Pulvinulina menardii var., 475 
Robustoschwagerina. pi. 293 

Tbmidotubus. 56 
albus. 56. pi. 43



turaidula. loanella, pi. 595 
Thmcatulina, 54V 

Uimidum. Astrononion. 621) 
Laminononion. pi. 694 

lumula. Plectogyra. 250 
Spinotournayella. pi. 239 

tumulosa. Chernyshinella. 230 
Nodochemyshindla, pi. 238 

Turaensis. 714 
compactilus. 714, pi. 836 

turbinaia, Eygalierina. 164. pi. 179 
Praeglobotruncana, pi. 497 

lurbifiatus. Ammodiscoides. 47, 
pi. 36

UirbinelU. Paalzowclla. pis. 588.589 
Rotalina. 543 

Turbinolina. S61 
Turbinulina. 664,665.666 

beccarii, 665 
depressure. 665 
gaimardi.667 
italica. 664.665 
laevigatula.665 

TUrbinulines. 664.665 
turbo. Rotalia. 559 

Trochulina. pi. 607 
"TUrborotalia. 477,478.718 

cerroazulensis. pi. 519 
Turborotalia (Acarinina). 478 
TUrborutaliini. 474 
TUrbamtaliprimae. 7 18 
Turborotalisextae. 718 
lUrborotalita. 481.491,492 

cristaia. 492 
humilis, 492. pi. 538 
quinqueloba. 492 

TURBOROTALITIDAE, 488 
Turborotaliti primae. 7 18 
Turcmeniella. 194 

asm , 194, pi. 210 
turgescens. Preegubkinella. 439 
Turitcllopsis. 52
turkestanica. Alpinoschwagerina, 

283
Pseudoschwagerina. pi. 290 

Tbrkmenella. 408 
granata, 408, pi. 449 

tumeri. Boderia.8, pi. I 
turonica, Lingulogavelinella. pi. 721 

Otostella. 641 
Rotalipora. 467. pi. 502 

Turriclavula. 729 
interjecta. 729

turriform is. G labratellina. pi. 619 
Sabinia, 567 

TUrrillna, 453.513 
alsatica.5 l3 .p l. 564 

TURRIUNACEA.Sll 
TURRIUN1DAE, 511, pis. 562-564 
TURR1UNIDEA.511 
TURR1UN1NA. 497 
TURRIUN1NAE.511 
Tbnispira, 200 

mire. 200

Tlimspirillina, 305 
conoidea. pi. 319 
incerta.304

TURRISPIRILUNINAE. 303 
Turrispiroides. 200,697 

mirus, pi. 214 
Turritellella. 52 

grandis, 314 
shoneana. pi. 39 

TURRITELLELUDAE.46 
TURRITELLELUNAE. 51 
Tumlcllopsis. 52 
luschepsensLS. Globigerma, 462 

Hcdbergella, pi. 495 
tutamoea. Hofkeruva. pi. 573 

Hofkeruva (Laminiuva). 524 
typa. Croncisella, 31. pi. 21 
typica. Calvczina. pi. 436 

Endothyrina, 720 
Eosigmoilina rugosa forma. 204 
Fukujia. 190 
Fusiclla, 259. pi. 261 
Insolentitheca. pi. 208 
Janischewskina, 247. pi. 250 
Marginulinella. 392 
Parttsania. 393, pi. 437 
Washitella. 425. pi. 461 

typicaiis. Skinnenna. 273. pL 275 
typus. Upsonella. 714 
udialcnsis, Bisphaera (Bullellal. 191 
udbodhaka. Shastrina. 519. pi. 570 
uddeni. Pseudoschwagerina. pi. 291 

Schwagerina. 283 
uhligi. Cyclammina. 118 

Spiropsammia. pi. 126 
Uvigerina (Uhliginal, 525 

Uhligina. 525,595 
boninensis. 595 

ulmeri, Archaediscus. pi. 215 
Hcmigordius. 201 

ultimata. Eowaeringella, pi. 272 
Wedckindellina. 271 

ultimus. Haplophragmoides. 66, 
pi. 49

Ultradaixina. 725 
Umbel la. 730 

bellB.730 
Umbellina, 730
umbilicaia. Discocyclina. pi. 820 

G!omospira.51 
Glomospirella. pi. 38 
Orthophragmma, 688 

umbilicatulus. Nautilus. 701 
Umbilicodiscodina. 688, pi. 821 
Umboasterella, 607,608 pi. 675 
umbogmaensis, Nudarchaediscus. 

pi. 215
Permodiscus, 202 

umbonifera. Cresplnella. pi. 632 
Operculina?. 579 

umiatensis. Conorboides. pi. 480 
Nanuslmkella, 448 

uraovi, Vaivulincria. 548 
Valvulinoides. pi. 593

umplicata. Fujimotoella. 700 
unda. Pleuroskclidion. 538. pi. 835 
undulata. Maiglnotnincana, pi. 503 
UNGDARELLACEAE. 726 
unguis. Lagena. 430 

Wicsnerina. pi- 466 
Ungulatella, 555 

pacifica. 555. pi. 601 
UNGULATELUDAE. 555, pi. 601 
UNGULATELL1NAE. 555 
Ungulaielloides. 556 

impcrialis. 556. pi. 601 
Unicostphonia, 520 

crenulata. 520. pi. 570 
unicus. Vonkleinsmidoides. 550. 

pi. 595
uniensis, Permodiscus. 206 
Uniloculina. 329 

indica. 329 
Unitendina.67,712 

oblonga.pl. 50
universa. Candorbulina. 493. pi.

542
Orbulina. 494. pi. 541 

Upsonella. 714 
typus. 714

untlica. Biseriammina, 219. pi. 229 
Brunsiina. 225 
Glomospiranella. pi. 234 
Serpenulinu.47. pi. 35 

Uralinella. 194,195 
bicamerala. I94.pl. 210 

URAUNELLLDAE. 194, pi. 210 
Uralodiscus. 203 

libruvichi.203. pi. 216 
rotundus. pi. 216 

Uralofusulinella. 265 
ajensis. pi. 269 

urbana. Endothyra. 239 
Quasiendothyra. 239 
Urbanella. pi. 243 

Urbanclla. 239 
urbana. pi. 243 

Urgoniua, 162 
protuberans. 162. pi. 178 

Urgonina iParurgonina). 186 
caelinensis. 186 

Umula, 35 
quadrupla. 35 

Umulinella. 368 
andrusovi. .368. pi. 388 

Unasella. 220 
Usbekistania. 52 

mubarekensis, pi. 39 
obscure, pi. 39 

USBEK1STANIIDAE. 46.51 
USBEKISTANIINAE. 51, pi. 39 
uschalensis. Bulla. 191, pi. 207 
Uslonia. 192.195 

(tcrmira. 195. pi. 211 
USLONIANINAE. 195 
USLONILDAE. 195.196.212.700. 

pi. 211
USLON11NAE. 189.195



ussurica. Kahlerina. pi. 300 
Ussuriclla, 290 

Ussuriclla. 290, pi. 300 
ussurica. 290

ussurien&is. CvUndrocolaniella. 
pi. 226

Wanganella. 215
ustulatum. Cribroclphidiuiii.pl. 785 

Elphidium’.', 673
utahensis. PBcudufusullnella. 265, 

pi. 268
uva. Neobrunsiina, pi. 236 

Uvatoumayella, 227 
Uvatoumayella, 227, pi. 236 

uva.227 
Uviclla. 227 

aborigena. 227, pi. 236 
Uvigcrina. S25,526 

aculeala. 523 
angulosa. 525
asperula var. ampullacea. 524 
auberiana var. glabra. 516 
coaiiata, 527 
compressa. 527 
cristate. 511 
pacniteres.713 
peregrina. 525, pi. 573 
porrecta vac. firabriaia. 525 
pygmaea. 525. pi. 573 
westphalica. 710 

Uvigerina (Rectuvigerinai. 519 
Uvigerina iSiphogenerinal, 520 
Uvigerina (Uhliginal. 525 

uhligi, 525
Uvigerina (Uvigerinella). 525 

califomica. 525 
Uvigerina lUvigerinoidcs). 525 
uvigerinaformis. Bulimina, 513 

Galliherina. pi. 565 
Uvigerinammina. 134, pi. 142 

alta, 132
jankoi. 134.pl. 141 

Uvigerinella. 525 
califomica. pt. 574 

Uvigerinella I Restisl. 722 
UVIGER1NLDA.522.523 
UVIGER1N1DAE. 522, pis. 572-574 
UV1GERININAE. 523, pis. 572-574 
Uvigerinoides. 525 
uzbekistanica, Karaisella, 89, pi. 79 
Vacuolispiru, 682, pi. 803 
Vacuovaivulina. 187 

keijzeri.pl. 203
vadaszi. Ormathascia. 707, pi. 843 
vadescens. Cribroelphidium, 673. 

pi. 784
vagans. Hyperammina. 50 

Tolypammina, pi. 37 
Vaginula.414 
Vaginulina.412.413.414 

lcgumen.pl. 454 
leptoteicha.413 
solula var. curinata. 4 12 
iricarinaia.411

Vaginulina (Citharina),412 
strigillata.412

vaginulinaeformis. Polymorphinella. 
421. pi. 444

VAG1NUL1NIDAE. 403, pis. 
444-454

VAGINULINIDEA.4I2 
VAGINUUNIDEAE. 403 
VAGINUUNINAE, 412 pis. 

453-454
VAGINULJNOPSINAE. 410 
Vaginullnopsis. 407.411, 412 

carinata.4l2.pl. 450 
inverse var. carmata. 412 

Vaginuloglandulina. 714 
laevigata. 714 

Vagocibicides. 642 pi. 724 
maoria,642

vagranica. Hiborccia, 387, pi. 430 
vaillami, Kalamopsis. 55. pi. 42 
Valanginelta. 445, pi. 476 
Valdanchella. 163 

miliani.pl. 177
valdensis, Ncotrocholina, 300 

Ttocholma. pi. 315 
valeriae. Textularia, 3.173.174. 

pi. 192
vallensis, CuvilUerina. pi. 752 

Laffitteina. 656
valmonteensis. Discorbinella. 640 

Holmanella.pl. 719 
Valserina, 167 

bnoennimanni. I67.pl. 186 
valscrinensis. Melathrokerion. 90. 

pi. 79
valuzierensis. Laxoseptabrunsima.

225. pi. 234 
Valvalabamina. 628 

lenticula. pi. 706 
Valvobifarina. 527 

raackinnoni.pl. 575 
Valvopavonina, 529 
Valvoreussella. 179 

bronni.pl. 197
Valvotextularia. 171,175, pi. 189 
Valvulammina, 181 

globularis. pi. 199 
VALVULAMMINIDAE. 180, 

pi. 199
valvulala var. granulosa. Discorbina, 

561
Valvulina.113.132.162.183 

aUunuirphinoides. 627 
bulloides. 220 
columnatortills. 183 
gibbosa.139.140 
globularis. 181 
giobulosa. 181 
intermedia. 183 
miita. 182 
pileolus. 709 
plicata. 720 
poly stoma. 182 
quadribullata. 141

rudis.249
triangularis. 183. pi. 202 
young!. 249 

Valvulinella. 173.249 
junissica. 154 
youngi. pi. 252 .

VALVUUNELL1DAE. 249. pi. 2S2 
Valvulineria. 545.547 

califomica, 547, pL 593 
cretacea, pi. 706 
cushmani, 545 
leuriensis. 545 
umovi, 548

VALVUL1NERUDAE. 544 
valvullnerioides. Discorbia. 582, 

pi. 635
VALVUL1N1DAE. 121.140.178, 

181,184.185.187,660. 
pis. 200-202

VALVUL1NINAE. 6 3 .182 184.
pis. 200-202 

Valvulinoides. 548,714 
umovi, pi. 593 

vanbelleni. Laffitteina. 656 
Vandenbroeckia, 372 

munieri, 372, pi. 393 
Vanderbeekia, 648,649 

irochoidca, 648, pi. 736 
vandobcrais, Praekaraisella. 90. 

pi. 80
Vanhoefienclla. 21 

gaussi.21,pl. 12 
VANHOEFFENELUNAE. 21, 

pi. 12 
Vania. 109

anatolica. I09.pl. 115 
variabile, Ataxophragmium. pi. 147 
variabilis. Alliatina, pi. 481 

Aoujgalia. 726 
Brasiliella. 310. pi. 322 
Bulimina, 139
Flabellamminopsis. 101, pi. 99 
Globoititaloides. 484, pi. 529 
Hidina.625.pl. 701 
Pelosina. 20. pi. 11 
Planorbulina, pi. 645 
Pseudononionella, 449 
Pseudostaffella. 257. pi. 259 
Rhynchogromia. 14. pi. 6 
Triplasia. pis. 61,62 
Truncatulina. 588 

variabilis var. arcnacea, Bolivina, 
116

variabilis var. sphaerilocuiuro, 
Pelosina. 20

variana. Bimonilina. 114. pi. 122 
varians, Remeselia. pi. 153 

Textulariella?. 146 
varianta. Olobigerina, 718 
Varidenteila. 345 

reussi, pi. 354 
Vuriostoma, 438 

spinosum, 438. pi. 471 
VARIOSTOMATIDAE. 437



varisiriaia. Longiapenina, 346, 
pi. .155

Vasicekia, 210 
moravica. 210. pi. 220 

Vasicoslella, 428 
helophoromarginala. pi. 404 

Vasiglobulina. 424 
alabamensis, pi. 460 

VASIGLOBUL1NINAE.423 
Vaughanina. 655 

cubensis. 655. pi. 749 
VAUGHANININAE.654, pis. 74«. 

749
Velapenina. 484,485 

iorgulescui.484. pi. 530 
vclascoensis, Globigerina.717 

Morozovclla, pi. 521 
Pulvinulina. 478. 7 18 

velata. Laticarinina. pi. 631 
Mesocarinina. 578 

velchitana, Nummulosiegina. 707 
Velemninoides. 67 

veleronis, pi. 50
veleronis, Haplophragmoides, 67 

Velemninoides. pi. 50 
Vellaena.443 

zealandica. 443. pi. 475 
venezuelana. Eponidella. pi. 699 
venezuclanum, Alveolophragmium. 

100
Patanonion.602 
Reticulophragmium, pi. 98 

Venilina, 113 
nummulina, 113 

Ventilabrclla. 456 
austinana, 455 
eggeri. 456. pi. 489 
omalissima, 457 

VENTILABRELLINAE. 454 
ventricosa. Fusuiina cylindrica 

var., 279
Fusuiina iGirtyina), 279 
Glrtyina, 279 
Lagena.429 
Parafissurina, pi. 466 

venlricosus. Triticites. pi. 285 
ventriosa, Glnborotalia sciiula 

subsp.,718 
Vcnlrolamina. 302 

cribians, 302. pi. 317 
VENTROLAMIN1DAE. 302, 

pi. 317
VENTROLAMININAE. 302 
Venlrostoma, 430 

depressum, pi. 466 
foyigeruin, pi. 466 

venusta, Endospiroplectammina. 
pi. 240

Spiroplectammina. 232 
veracruziana. Nephrolcpidina. 

pi. 683
Triplalepidina.612 

verae. Crimellina. 291 
verbeeki. Fusuiina. 288 

Verbeekina.pl. 298

Verbcckia.685 
Verbcekina.288 

pontica, pi. 298 
rj verbeeki. pi. 298 
Verbeekina (Armenina). 288 
Verbeekina (Paraverbeekinai, 288 
Verbeekina (Quasi vcrbeekinul. 288 

pedashunica. 288 
VERBEEKINACEA. 250 
VERBEEK1NACEAE. 250 
VERBEEKINAE. 288 
VERBEEKIN1DAE. 288, pis. 

297-300
VERBEEK INIDEA. 250 
VERBEEK 1NINAE. 288, pis. 297. 

298
VERBEEKINOIDEA.250 
Vercorsella, 148 

arena (a. 148.pl. 156 
Verella. 270

wanunofievae. 270, pi. 272 
Veres tshaginella. 115, pi. 122 
veraiiculare. Tolypamminella. 714 
vermicularis. Acervulina (Lado- 

ronial. 597 
Ladoronia, pi. 660 
Tolypamminella. pi. 846 

vcrmiculaia, Planorbulinu, 586 
vermiculatus. Cyclocibicides, 

pi. 640
Vermiculum.415 

globosum.700 
oblongum. 53 
perl ucidum, 415 
suhrolundum. 340 

vermiformis. Argillotuba, pi. 9 
Astrorhiza. 16 
Dactylosaccus. 16, pi. 9 
Mesania. 705. pi. 842 

Vemeuilina, 137 
bradyi, 170 
bronni. |79 
dubia. 138 
mcxicana. 170 
schizea, 134 
spinulosa. 527 
tricarlnata, 137. pi. 144 

VERNEUIUNACEA. 129,130 
Vemeullinella, 131 

azcrbaidjanica, 131, pi. 140 
VERNEUIUNIDAE. 132,169.178, 

180,710. pis. 140-144 
VERNEUILJNINAE. 129.132,136, 

185. pis. 143.144 
VERNEUILIN1NEA, 136 
Vemeuilinoides, 133.134,135.143 

schizea, pi. 142
VERNEUILINOIDESINAE. 132 
VERNEUlLfNOIDINAE, 132,135.

pis. 140-142 
Vemeuilinulia. 144,145 

advena.pl. 151 
tessera. 144,145, pi. 151 

VERNEU1UNULLINAE. 143 
Verneuilinullinulla. 144

Vemonina. 550 
luberculata. 550, pi. 595 

veronica. Tobolia. 418 
veronikae. Tobolia. 418, pi. 456 
verruca. Colonammina. 36, pi. 26 
Verrucina, 39 

rudis. 39. pi. 28 
verrucosus. Scyphocodon. 37, 

pi. 24
versaria, Flagrospira. 52, pi. 39 
Verseyella, 163 

jamaicensis.pl. 172 
Vcrtcbralina. 319 

striata. 319. pi. 330 
vencbralis, Crescentia. 724 

Marginopofa.381. pis. 418.419 
Vcnebranomalina. 723 
Venebrasigmoilina. 350 

mexicana.pl. 357 
vesicularis. Discogypsina. 597. 

pi. 661
Discorbis. pi. 603 
Discorbites. 557 
Gypsina. pi. 661 
Orbitolina concava var.. 597 
Pollontes. 328 
Tinoporus, 597 

vesicularis var. squamifurmis.
Gypsina. 598 

vesiculosa. Lobularia.704 
vespertilio, Biloculina, 349 

Pteropiyx.711 
Sigmopyrgo. pi. 357 

vctustus. Permtxliscus, 205.206, 
pi. 217

viallii, Pseudedomia. pi. 369 
Sellialveolina, 359 

Vialovella, 135 
oblonga.pl. 142 

Vialovia. 123 
minuta.pl. 130 
zerabulakensis. 123. pi. 130 

V1ALGVIINAE, 123, pi. 130 
Vicmesphaera. 190 

squalida, 190, pi. 207 
vicksbuigensis, Bitubulogenerina, 

518. pi. 569 
Victoriella, 596 

conoidea. pi. 657
VICTORIELUDAE. 593,595. pis. 

653-658
VICTOR1ELLINAE. 595, pis. 

656-658
vidali. Mcandropsina. 373. pi. 399 

Pseudosiderolites, pi. 744 
Siderolites. 652 

Vidalina.311 
hispanica. 311. pi. 322 

viejoensis, Alexanderina, 574. 
pi. 626

Neolingulina. 399. pi. 442 
viennoli, Mangashtia. 704, pi. 838 
Vigularina. 723 
vincemownensis. Bdclloidina. 

pi. 84



Vinellnidea.323 
crussolensis. 323. pi. 333 

violae, Alveolina, 361 
viiguta. Bdivinella, 301,302, pi. 3S3 

Sieberina, 403, pi. 443 
virgilensis, Ammodiscella, 40. 

pi. 37
viigula, Sagrina. 539 
vitguliana. F.verticydammina. pi. 95 

Pseudocyclammina, 99 
Virgultna, 529,530 

? advena,534 
concava. 514 
mexicana, 531 
pcrtusa, 532 
recta var. howei. 514 
squammosa. 530 
U^ulata, 530

Viigulina (Virgulinella). 532 
Virgulinella.532 

fragilis. pi. 579 
pertusa.pl. 579

VIRGUL1NELL1DAE. 532, pi.
579

VIRGUL1NIDAE. 529 
VIRGIJLININAE. 529 
virgulinoides. Plectinella. 115. 

pi. 122
Virgullnopsis, 514 

cubana. pi. 566 
Vitguloides. 531 

wellmanl, 531, pi. 579 
Viigufopsis. 514 

pustulata. 514. pi. 566 
Virgulopsoides, 515 

razaensis. 515. pi. 566 
viriola, Orithosieila. 641, pi. 723 
Viseidiscus. 203 
Viscina.234 

eonspeclu. pi. 233 
Vissarionovella. 723 
Vissariotaxis, 207,240, pi. 218 

cxllis.pl. 251
vitabunda. Quadrimorphinella. 627, 

pi. 705
vitrea, Aeoloslrcptis, pi. 581 

Bulimindla. 533 
Vitriwebbina. 423 

sollasi.423.pl. 459 
vivans, Gallitcllia. pi. 485 

GuembelitriaV. 453 
vivipara. Spirillina. 304, pi. 318 
vivipara var. revertens, Spirillina. 

303
Vlerkina. 684, pi. 808 
Vlerkineila, 684, pi. 809 
Volgella. 256, pi. 258 
volgensis. Caspiella, pi. 293 

Sphaerulina?, 284 
volhynica. Flintinella, 334, pi. 343 
Voloshinoides, 142 

bullctta.pl. 148 
labirynthicus.pl. 148 

Voloshinovella, 142,143 
aquisgranensis, 143, pi. 148

Voloshinovella! Ataxoorbignynal. 
139

Volutaria. 714 
potoniei,714 

Volvotextularia. 314 
polymorpha.314

vonderschmitti, Orbitokathina, 662. 
pi. 763

vondobensis. Praekaraisclla. 90 
Vonkleinsmidia, 552 

elizabethae. 552, pi. 5% 
Vonkleinsmidoides. 550 

unicus. 550 pi. 595 
Voorthuysenia. 445, pi. 477 
vortex. Nautilus. 405 
VorticiaJis. 674 
Vostokovella. 51 

neivaensis, 51, pi. 39 
voutei, Arenonionella, 123.pl. 130 
Vsevuiodia. 518 

czechoviczi, 518
vulcanicus, Psammonyx. 47, pi. 35 
vulgare, Cribroelphidium. pi. 785 

Elpbidium vulgare var., 673 
vulgare var. vulgare, Cribroel

phidium, 673
vulgaris, Ammosiphonia, 65, pi.

49
Ampbistegina. 610, pi. 677 
Cruterocamerina. 685 
Gaudryma, 133 
Gaudryinopsis, pi. 140 
Lobatula, 583 
Nummulites. pi. 812 
Placentammina, pi. 21 
Planorbulina, 588 
Saccamina, 32 
Toumayellina, 230. pi. 239 

vulgaris var. desmophora, Lagena. 
426

vulgaris var. fusifonnis. Fusulina, 
278

vulgaris var. helophoromatginata. 
Lagena,428

vulgaris var. larvata, Planorbulina.
589

vulgaris var. minor, Hyperammina. 
199

vulpesi, Monspeliensina. 601. pi. 
668

Vulvulina. 113 
capreolus. 113 
pennatula, pi. 120 

Vulvulina (Semivulvulina), 173 
Vulvulinella. 173,174. pi. 192 
VULVUUN1NAE. 112, pi. 120 
VULVUL1NINEA, 112 
Vulvulinoides, 714 

benign us. 714, pi. 847 
VULVLIUNOID1NAE. 692 
Wadella.596 

hamiltonensis. pi. 656 
Waeringella. 266 

spiveyi.266,pl. 268 
wagneri. Lieberkuehnia, 13, pi. 6

wairoanu. Siphotextularia, 175. 
pi. 193

Waldoschmittia, 418 
angularis, 418, pl. 456 

waldronensis. Sorostomasphaera. 
37.pl. 26

walli. Cibicidlna, 582. pi. 634 
Walterparria. 430 

tnilletti.pl. 467 
millettiformis, pl. 467 

Wanganella. 215 
ussuriensis, 215

wanneri var. sutschanica. Schwag- 
erina, 276 

Wamantella. 200 
llexuosa.pl. 214 

Warrenitu, 60 
palustris. pl. 45

warsanofievae. Verclla. 270, pl. 272 
Washilella, 425 

typica. 425. pl. 461 
washilensis. Favusdla. pl. 500 

Globigerina. 465 
Meandrosptra. 312. pl. 323 

watersi. Bolivina. 501 
Eohastigerinella. pl. 494 
Hastigerinella. 460 
Hachelinella, pl. 550 

Webbina. 323 
breoni.423 
nmbriala, 197 
irregularis, 423 
rugosa, 323, pl. 332 

Webbinelia.423 
crassa. pl. 460 
hemisphaerica, 36. pl. 460 
tholus, 36

WEBBINELLINAE, 422, pis. 459. 
460

Webbineltoidea. 38 
polygonia, pl. 25 
similis.38.pl. 25 

Webbum.323
weddellensis, Alabaminella, pl.

593
Eponides, 548 

Wedek indella, 272 
euthysepta. 272 

Wedekindelllna, 271.272 
euthusepta, pl. 273 
ultimata, 271

WEDEK INDELL1NINAE. 270, pts. 
272,273

Wedekindia. 272 
Wedckjndiella. 272 
wedmoriensis, Nodosinella, 694 
Weikkoella. 730 

sphacrica, 730 
Weilmanella. 345 

kaita, 345, pl. 352 
Wellmanetlinella, 346 

striata, pl. 354
wellmani, Vitguloides, 531, pl. 579 
wellsi. Eoconuloides, 610, pl. 678 
wemmelensis, Nummulites. 686



wenmanensis, Heronallcnia, pi. 623 
Planodiscorbis. pi. 609 
Planodiscorbita, 561 
Ptonoheronallenia. 570 

wcslcotti. Rcsigia. 625. pi. 701 
westlalica. Lituola, 85 
wcsti, Oridorsalis, 630, pi. 70H 
westphalica. Praeuvigerina.710. 

pi. 845
Uvigerina, 7 |0

westraliensis. Globorosalina. 659. 
pi. 755

Wetheredella. 730 
silurica.730

whangaia, Conotrochammina. 129, 
I30.pl. 139 

Wheelerclla. 539 
magdalcnacnsis. 539. pi. 584 

WHEELERELL1NAE, 538, pi. 584 
whiiei. Orthokarstenia. pi. 569 
Whiteineila. 462 

aprica. pi. 496
archacocrctacea, 462, pi. 4% 
baltica. 462. pt. 4% 

whit/ieldensis, Mclaiolla. 236. 
pi. 242

whittakeri. Toreiammina. 724 
wichmanni. Lacazina. 357 

Lacazinella, pi. 364 
Wiesnerella. 319 

auriculaia. pi. 330 
WIESNERELUDAE.317 
WIESNERELLINAE.3I9 
wiesneri. Amphilenestrella. 21. 

pi. 12
Discorbis, 568 
NeoglabruteUa, pi. 621 

Wicsnerina. 430 
unguis, pi. 466

wilcoxcnsis. Alabamina. 627, pi. 705 
Epistominoides. pi. 479 
Guembellna.718 
Saracen aria. 448 

wilfordi. Gobbettia, 66. pi. 50 
Wilfbrdia. 598 

sarawakensis. 598, pi. 662 
wtllcoxi. Nummuliles, 685, pi. 810 
witliamsae. Gastruammina, 33, 

pi. 21
williamsoni. Pyrgo, pi. 351 
wiDiamsoniana. Bulimina, 570 

Buliminoides. pi. 622 
willsi. Boultonia. 260. pi. 261 
wilsoni. Discorbina, 569 

Heronallenia. pi. 623 
wintercnsis. lowanella, pi. 279 

Triticitcs, 275 
wintoni. Bigenerina. 115 

Haimasiella.pl. 122

wolhuigi. Falsogul(ulina.4|7. 
pi. 456

Woletzina. 464, pi. 499 
sp.,718 

Woodella, 573 
granosa, 573. pi. 626 
nammalcnsis. pi. 626 

woodi. Glohigerina, 491 
Globoturborotalita. pi. 537 

Wood ringina, 454 
clayionensis, 454, pi. 485 

woodwardi. Frondicularia, 212 
Howchinella, pi. 223 

wordensis. Paiafusulina. 278, pi. 283 
wrighlii. Spiroplecta. 112 

Spiroplectinella.pl. 120 
Spirorulilis. 112 

wuellerstorfi. Anomalina, 583 
Fonibotia. pis. 634.635 

Wutuella. 263 
wutuensis. pi. 266 

wutuensis. Gallowaiinella, 263 
Wutuella, pi. 266 

Xenophyophorea. 726. pi. 42 
Xenostaffella.269,270 

koreaensis. 269. pi. 271 
Xenoiheka, 730 

klinostoma. 730 
Xenoihekella, 14 

elongata, 14. pi. 7 
xinjiangensis. Bykoviella. pi. 130 

Yuunaia. 123
xintanensis, Multifarina, 705. pt. 839 
Xintaniu. 394 

longa.pl. 832 
obesa. 394. pi. 832 

xufulingeasis. Colaniella. pi. 225 
Pseudocolanlella. 214 

yabei. Rugusoschwagerina. pi. 292 
Schwagerina, 284 

Yabeina.292 
elongata. pi. 304 
globosa. pi. 305 
inouyei.pl. 305 
lantschicbensis. 292. pi. 306 
multiseptata. pi. 305 

Yaberinelia. 383 
jamaicensis. 383. pis. 421.422 

Yanbonia.715 
moniliformis, 715. pi. 846 

Yangchienia. 266 
iniqua, 266, pt. 269 

Yanichevskyites, 22, pi. 14 
Yaucorotalia, 664 

moussaj. 664, pi. 764 
yeguaensis. Glohigerina, 7 18 
Yneziella,403 

salsipuedensis, 403, pi. 444 
Yokoia. 22, pi. 13

yokoyamai. Sigmomorpha (Sigmo- 
morphina),422 

Sigmomorphina. pi. 459 
youngi. Valvulina. 249 

Valvulinella. pi. 252 
Yuanaia. 123, pi. 130 

xinjiangensis. 123 
yunanensis. Glandulinoides. 433, 

pi. 468
Zaninettia. 129.307,308 

manaarensis. 307,309. pi. 321 
ZANINETTI1NAE. 307.308 
Zarodella.287 

zhamoidai. 287. pi. 2% 
zeacuminata. Hofkeruva, pi. 573 

Hofkeruva iTVigonouvai. 524 
Zeaflorilus, 619 

parri. pi. 690
Zeaglobigcrina.491. pi. 537 
zealandica. Vellacna, 443, p). 475 

Zcauvigerlna. 501 
Zeauvigerina. 501 

zelandica. 501, pi. 552 
Zcau vigerinisecu ndae. 718 
Zekritia.715 

langhami. 715. pi. 847 
Zelamarckina. 443 

excavate. 443. pi. 475 
zelandica. Aragonia. 500. pi. 551 

Noutrotalia. 676. pi. 792 
Zeauvigerina. pl. 552 

Zelterella.723
zelleri. Rugosochusenella. 274. 

pi. 275
Zcllerina. 243 
Zellerinella. 243 

disco idea, 243, pi. 247 
Zellia. 284 

heritscbi. pi. 292 
zerabulakensis. Vialovia. 123, 

pi. 130
zcrnovi, Borovina, 125 
zhamoidai. Zarodella. 287. pi. 2% 
Ziesenhenneia, 617, pi. 689 

simplex. 617
ziganensis, Bogushella. pi. 235 

Mstinia. 226 
Ziguiella, 263 

quasicylindrica, pL 264 
zittell. Periloculina. 357. p|. 365 
zitteliana. Rabellinella. pi. 453 
Zollina. 723 
Zotheculifidu. 119 

lirata, pi. 127 
Zoyaetla, 318 

trochammlnoidcs, pi. 329 
ZOYAELLINAE. 318 
zubalrensis. Coxites, 88, pi. 76 
zuluensis. Chitinosaccus, 12, pi. 5


