BBJAFAPCKA AKAIEMHSl HA HAYKWTE * ACADEMIE BULGARE DES SCIENCES

TPYIOOBE BBPXY TEOQJIOTMATA HA BbJAMAPHUAl — CEPUAl MMAJNEOHTOJIOIHUS1
TRAVAUX SUR LA GEOLOGIE DE BULGARIE — SERIE PALEONTOLOGIE
KH. (VOL.) VIII, ATIPWJ (AVRIL) 1966

THE MIDDLE JURASSIC AMMONITE GENUS
OECOTRAUSTES WAAGEN

J. Stephanov

I. INTRODUCTION

The widely distributed Middle Jurassic Oppeliid genus Oecofraustes
Waagen, 1869, has been recently discussed by several authors, but, in my
opinion, a final classification has still not yet been reached. The genus will
be monographed by me, but the monograph will be delayed while further
material is collected to establish its full subgeneric and specific contents and
also the exact stratigraphical range of all species, which will make the draw-
ing of phylogenetic telationships as accurate as possible. The aim of the
present notes is, without going into discussion of previous systematics, to
describe shortly all known species, incl. the new ones, giving for each one a
comparatively full synonymy and reproducing photographically almost all type
specimens. Thus, the considerable number of Middle Jurassic ammonite work-
ers will have a means of determining the Oecofraustes of their own col-
lection exactly. Let me mention that about 800/, of the specimens figured
up to the present time (with the exception of the type specimens) have been
published under wrong names. This paper aims at avoiding further misiden-
tification. Thus, the forthcoming monograph of the genus will be made easier.

I feel that the large revision of the Oecotraustes, on which I have been working for
the last 7 years, could not be done without the help of friends. First of all, I would like
to expess my great thanks to my colleague and friend Mr. H. S. Torrens of ihe Univer-
sity, Leicester (England), who several times sent me QOecotraustes of his own collection, or
arranged for casts or originals kept in varlous natural history museums in England to be
sent to me; he sent me also rare papers photographically reproduced, that in some way
involve the genus and gave me valuable information about the revised stratigraphical range
of the English QOecotraustes ; further, he kindly read the manuscript of the present paper,
improving my imperfect English. ] deeply appreciate Mr. Torrens’ help of various kinds
and am, indeed, very grateful to him. I troubled Dr.R. Enay, Dr. SSEImi and Dr.Ch. Man-
gold of the University, Lyon (France), several times in connection with the originals of
Lissajous’ posthumous work (1923) and they kindly sent me casts of all the Oecotraus-
tes published in the important Bathonian monograph of this author. Dr. B. Ziegler of
the University, Ziirich (Switzerland), now in the Technical Ugiversity, Berlin (Germany),
kindly arranged for casts of the type series of Arkell’s two Schwandorf species to be sent
to me, and also sent me a collection of other 47 Schwandorf Oecotraustes and Oppeliid
nuclei, at least a part of which had never been seen by Arkell. Thelate Prof. Dr.A.Bentz
and Dr. R. Jordan of Bundesanstalt fiir Bodenforschung, Hannover (Germany), kindly sent
me varfous originals of Westermann's important Bathonian ammonite monograph (1958),
incl. the Oecotraustes of this author. Dr. E. Basse de Menorval of the Muséum Nati-
onal d’Histoire Naturelle, Paris (France), spent much of her valuable time in making inquires
in several natural history museums in France about the whereabouts of some ammonite originals,
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incl. the Oecotraustes, published in several of de Grossouvre’s Bathonlan papers, and
kindly sent me casts and photograplis of the specimens of this genus published in the work
of 1888 by this author. I am also most thankful to Dr. J. Remane of Georg-August Uni-
versity, Gottingen (Germany), who loaned me originals of Oecotraustes figured in Roe-
m e r’s dissertation (1911). I wish to thaok Dr. F. W. Anderson, Dr. R. Casey and
Dr. H Ivimey Cook of the Geological Survey & Museum, London (England), Dr. C. L.
Forbes of the Sedgwick Museum, Cambridge (England) and Mr. D. A.Hallam of Taun-
ton Castle Museum (England), who kindly sent me casts and photographs of various English
Oecotraustes. Thanks to Dr. K.-W. Barthel and Dr. P. Wellnhofer of Bayerische
Staatssammlung fiir Paldontologie und historische Geologie, Minich (Germany), I have before
me a cast of the famous Oecotfraustes genicularis and also casts of some of Waagen’s
(1869) and Westermann's (1958) other Oecotraustes. I am also very grateful to Gen.
M. Collignoon, Membre Correspondant de 1’Académie des Sciences de Fraace, Isére
(France), who loaned me an original of QOecotraustes from Madagascar, published by him
(1958). Also Dr. A. Zeiss of the University, Erlangen (Germany), kindly sent me casts of
the three Oecofraustes, published by P. Dorn (1927). My friend Dr. D. Patrulius of
Comitetul Geologic, Bucarest (Rumania), kindly sent me his large Oppeliid collection which
contains some specimens of this genus. Besides, during my visits to Poland (1951) and
Russia (1964) Prof. P. Passendorfer and Prof. H Makows ki, both from Warsaw
University and Dr. J. Znosko from the Institute Geologiczny, Warsaw (Poland), as well
as Prof. G. Ya. Krimholz and Dr. L. V, Sibirjakova from Leningrad University,
Dr. T. A. Gassanov and Dr. M.R. Abdulkassumzade of the Geological Institute
AzAN, Baku (Azerbaidgan, USSR), and Dr. N. G. Khimshiashvilli from the Palaeo-
biological Institute GrAN, Tbilissi (Georgia, USSR), showed me various Qecotraustes of their col-
lections, allowing me tomake casts of them or loaning me several originals. Recently, thanks
to Mr. H.S. Torrens, I was allowed to see casts of 11 QOecotraustes of Brig. G. B om-
ford’'s collection and also two others of Abb2 R. Mouterde’s collection.

Some problems about Oszcotraustes were discussed with Dr. J. H. Callomon of the
University College, London (England), Prof. D. T. Donovaun of the University, Hull
(England), Dr.G. Westermann of McMaster University, Hamilton (Ontario, Canada) and
Dr. B. Ziegler of Technischen Universitdt, Berlin (Germany). Valuable information about
some Oppeliids published by Parona (1895) was received from Dr. C. Sturani of Isti-
tuto di Geologia, Paleontologia e Qeografia fisica, Torino (Italy).

I greatly appreciate this help of various kinds from all above mentioned
colleagues and friends and am, indeed, very grateful to everyone of them.

In the future I would also be very grateful if collectors of new Oeco-
fraustes, accurately localised, could send them to me or at least casts of
them; this would be of considerable help when monographing the genus in
the future,

*

The present revision of the genus Oecotraustes is based on about 500
specimens or casts from the Middle Jurassic (but mainly from the Bathonian)
of almost the whole of Europe. The material is very well preserved and
more than a half of the collection, that I have investigated, is represented
by complete specimens, with body chambers and the base or the whole of.
the lateral lappets preserved. The whereabouts of every figured specimen
is stated in the paper.

1L STRATIGRAPHICAL SCHEME ADOPTED

Oecotraustes are known to range from the Upper Bajocian to the Mid-
dle Callovian, but the accurate stratigraphical distribution of almost all re-
presentatives of the genus is nmol satisfactorily known. Further investigation
in this respect would be a wonderful addition to this paper. The stratigraph-

30



Table. 1

Zonal scheme adopted in the present paper

N Zones
Stages Subsiages
N. W. European Province Mediterranean Province
Coronatum
Middle Callovian Middle Callovian
Jason
Callovian Calloviense
Lower Callovian
Lower Callovian Koenigl
Macrocephalus
Discus
Upper Bathonian Aspidoides
“Retrocostatum’’
Morrisi
Bathonian
Middle Bathonian Subcontractus
Progracilis
Fallax
Lower Bathonlan i
Zigzag
Parkinsoni
Bajocian Upper Bajocian Garantiana
Subfurcatum
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ical range ot these species, as stated in the present notes, is according to
our present knowledge, but it might be modified for every species under
discussion by further detailed investigations, mainly of uncondensed sections. .

The zonal scheme of the Upper Bajocian Substage, accepted and fol-
lowed in the present paper, is the usual and well known one (see Arkell,
1956a). The zonal scheme of the Bathonian Stage is that of Arkell (1951a—
1959) and Torrens (1965); the latter, being revised and more detailed,
seems to me to be the better one and this latter scheme is accepted and
followed in the present paper. However, Torrens’ Zigzag Zone still has
not a well defined content, because, as he kindly wrote to me, further inve-
stigations are needed to establish whether the level of Oecofraustes costiger
and QOecotraustes nodifer belongs to the very lowest Bathonian, thus being
its first horizon [as Arkell (1951a—1959) who put it in the Zigzag Zone],
or whether it belongs to the Upper Bajocian; it is, however, certainly below
the horizon of Parkinsonia convergens and Parkinsonia pachypleura. For
deciding such question a “Rule of the well fixed lower boundary of units”
was proposed (see Ager, 1963; Callomon, 1965), the application of
which will be very useful in this case. I could not avoid mentioning the
Zigzag Zone problem as it concerns Qecofraustes, but 1 cannot be of help
in solving. this problem, because I am not working in the type areas of eith-
er Bajocian or Bathonian Stages. Iam, therefore, leaving this problem entire-
ly in Torrens hands. However, provisionally, until he takes a final deci-
sion, he adviced me to put the level of Oecotraustes costiger and Oecotrau-
stes nodifer in the Bajocian Stage as its final horizon. Further, because of
theoretical reasons which I am not discussing here (see J. Stephanoyv,
1966 — Section IIl) I am prone to consider the Fallax Zone as a separate
zone of the Lower Bathonian. Upward the zonal scheme ot the Bathonian is
entirely the same as that of Torrens (1965) with an exception about his
“Unnamed Zone” only; to avoid misunderstanings, here I shall call this zone
provisionally (until Torrens selects its final name) the ¢“Retrocostatum”
Zone, putting “Retrocostatum” in inverted commas, thus indicating that the
name is not the final one. The zonal sche me of the Lower aud Middle (and
also Upper) Callovian ought to be different in N. W. European and Mediter-
ranean Provinces (see Nachev, Sapunov & J. Stephanov, 1963;
Howarth & J. Stephanov, 1965). However, Callovian zones are realised
and arranged in a scheme in the first province only, while a zonal scheme
for this stage still has to be elaborated in the second province. Consequently,
Callovian zones are accepted and followed in this paper according to Arkell
(1956a) and Callomon (1964) for the N. W. European Proviance only. The
Mediterranean Callovian is divided into substages (for more details about the
definition of the Mediterranean Callovian substages see Howarth & J. Ste-
phanov, 1965). ‘

Thus the final appearance of th= zonal scheme for the Upper Bajocian,
Bathonian and Lower and Middle Callovian (without the subzones), as accept-
ed in this paper, is that .shown on Table I.

I1l. THE GENUS AND ITS SUBGENERA

The genus. Qecotfraustes are small, keeled, more or less elliptically
coiled Oppeliids with lappets, generally having sygmoidal, falcate or angular
ribbing; outer ribs often being surmounted by a small nodule, node, or
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clavus. The genus appeared most probably early in the Upper Bajocian or
even in the late Middle Bajocian, and became extinct in the Middle Callov-
ian, having its acme during the Bathonian Age. The ancestral genus is still
unknown but it seems to me’ that the earliest Oecotraustes show resemblance
to the genus Oppelia Waagen, 1869. No descendants of Qecofraustes
have been established till now and probably the genus died out without
giving rise to any other genera.

The subgenera In this paper the genus Oecotraustes comprises
several subgenera: 1. the nominate subgenus; 2. subgenus Paroecotraustes
Spath, 1928; 3. subgenus Pseudoecotraustes subgen. nov. (Khimshiash-
villi & J. Stephanov) and 4. subgenus Thraxites subgen. nov.(J. Ste-
phanov).

The nominate subgenus embraces species with sygmoidal or even falcate
ribbing, the inner ribs being often very slight or reduced to striae, or even
absent, In this paper it includes 7 species. It is the earliest stratigraphically
and appeared in the Upper (or even in the Middle) Bajocian, continuing up
to the early Upper Bathonian, but its acme is from Parkinsoni to Zigsag
Zones.

The subgenus Paroecotraustes encompasses species that have strongly
angular ribbing; the inner ribs, as well as the outer ribs, are generally well
expressed and, in some species, even strong. It includes 15 species in this
paper. This is the most common subgenus having representatives which are
widely distributed in the whole European region and also far from Europe.
Paroecotraustes appeared in the Lower Bathonian and the ancestral species,
although unknown, is to be found among the group of Oecotraustes costiger.
The subgenus suddenly became extinct in the Upper Bathonian (after the
Aspidoides Zone), having its acme from Subcontractus to Aspidoides Zones.

The. subgenus Pseudoecotraustes is known only by one species which,
instead of possessing ventrolateral nodes or clavi, has very characteristic
bifurcations of the outer ribs; these branches crossthe keeled venter without
being interrupted or diminished, thus forming small chevrons. The stratigraph-
ical position and the age of the strata that yielded the sole representative
‘of this subgenus are not accurately established, but it seems that this is an
Upper Bathonian subgenus, which is a derivative of Oecotraustes (Paroeco-
traustes) paradoxus.

The subgenus Thraxites encompasses species that have inner whorls
ornamented with slightly sygmoidal or falcate ribs, but on the body. chamber
the outer ribs suddenly become widely spaced and strong with exaggerated
ventrolateral clavi. This is a small subgenus which includes 4 species in this
paper. It appeared in the early Upper Bathonian and is a derivative of the
Lower Bathonian Oecofraustes /zodtfer but the links between the latter and
‘the earliest Thraxites still remain unknown. The subgenus disappeared in
the Middle Callovian, having its acme during the Lower Callovian.

Comparisons. Oecotraustes are. relatively easly determined fossils.
However, I would still recommend that only complete specimens be named,
though a worker with some experience might recognize a species from
fragmentary specimens, too.

Being distributed during ihe Upper Bajocian — Middle Callovian, the
genus Qecotraustes is contemporary or fpartly overlaps with a number of
other Oppeliid genera with which it gould be confused. Thus the most fre-
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quent confusions arise when a collection contains specimens of hoth Oeco-
traustes and Oxycerites. To distinguish adult and complete individuals of
small Oecotraustes from adult and complete individuals of large Oxycerites,
and to name these with specific names is a comparatively easy task, but the
matter becomes very difficult when nuclei are to be distinguished. In my
opinion, at present such nuclei are im-
possible to distinguish and in order to
SuBSTAGES PRESUMED EVALUTION avoid further confusions, I would recom-
mend that authors refrain from naming
nuclei or otherwise immature individuals
which are thought to be QOecofraustes
or Oxycerites. 1 would emphasize that
nuclei of Oppelia and Oecotraustes are
also indistinguishable.

A further common mistake is the
confusion between Oecotraustes and Hee-
ticoceras or Otoxyites (and its subgenus
Prohecticoceras) even when adult spe-
cimens are available. However, Oecotraus-
tes are always elliptically coiled or even
Z slightly scaphitoid, while the latter, being
Hecticoceratinae, are both quite regu-
larly coiled. Concerning Hecticoceras 1
Migdie would also emphasize that the latter are
confined to Callovian to early Oxford-
Lower ian, while Oecotraustes (Paroecotraus-
tes), with which they have been often
Fig. 1. Presumed phyloveny of the confused, are strictly Bathonian fossils.

subgenera of Oecotraustes Rarely Cadomoceras could be mis-

taken for - some early Qecotraustes,
but these two genera are almost entirely stratigraphically separate and, be-
sides, Cadomoceras have no ornamentation on their inner whorls.

Horioceras could be mistaken for some Oecofraustes (Thraxites), but
these genera have different stratigraphical distributions which are quite se-
parate and, besides, Horioceras like all Distichoceratinae are regularly coil-
ed. Oecotraustes (Thraxites), on the other hand, are always elliptically
coiled or even slightly scaphitoid.

Dimorphism in the genus. Eversince Waagen (1869) Oecotra-
ustes have often been the subject of discussions in connection with the
sexual dimorphism in ammonites.

But can sexual dimorphism in this extinct group be proved? Authors
of recent papers (Callomon, 1963; Makowski, 1963; Westermann,
1964) try to prove sexual dimorphism in ammonites, but I think that we
still cannot establish with certainty the sex of the zooid of any given
fossil ammonite shell. The arrangement, therefore, of individuals (or taxa of
higher rank) into sexually dimorphic pairs remains intuitive in the present
state of palaeontological science and is purely a matter of subjective inter-
pretation. Of course, the above does not lessen the need for scientific re-
search in this direction and as such is to be welcomed, but we must be real-

Sy,
e

Upper

Middle

'l

Callovian

Lower

Pseudoerof,.
Qusa
Er

Upper

Thrarites

migdle

-
2,
“e,
Yraustos

ltes

gathonian
Q,
T

o

Lower

s
Geolotra?

Upper

Bajocian




ists in recognizing that sexual dimorphism in ammonites, at least for the
present time, must remain a hypothesis.

Let me mention, that I agree in advance with my opponents that the
considerations given below about sexual dimorphism within the genus
Oecotraustes are also an interpretation. But I am stil tempted to note
my observations in this field. Thus, it is remarkable that spemesof Qeco-
traustes of which 1 have a considerable number of specimens at my
disposal show a clear dimorphism. 1 am inclined to interprete this as a
sexual dimorphism. However, I am thus in contradiclion with a number of
former and more recent authors on this subject, who are prone to see
sexual dimorphism between genera, which are generally regarded as separate.
One of the grounds on which such authors couple generain sexually di-
morphic pairs is that some microconchs possess lappets when adult, while
some macroconchs have a simple aperiure. The microconchs were interpreted
as males and the macroconchs as female. I am not discussing here the im-
portance of the different types of aperture as sexual indicators, but I would
only point out that I am prone to interprete these as fealures of generic
rank. Thus, I am inclined to see sexual dimorphism, let me repeat again,
within the microconchs and macroconchs themselves, i. e. within what are
generally recognized as genera, and more exactly withiu one species of a
given genus, and not between genera which are recognized as separate. In
this respect I em probably close io the ideas of B. Ziegler (1958), who
considered that the microconch genus Glockiceras, all of whose represent-
atives possess lappets, encompasses species to which individuals of differ-
ent sex belong. '

This dimorphism within diiferent species of the genus Oecoftraustes,
mentioned above, is seen in a number of speciesof which I possessenough
individuals. In these one is able to distinguish larger adult specimens with
lappets that are more regularly coiled and smaller adult specimens with
lappets that are more scaphitoid (see text-fig. A). I am retaining here the
terms microconch (m) and macroconch (M) for these two groups in each
species. The examples of micro- and macroconch pairs that are given on the
text-fig. A are from the same beds; 1 am prone to interpret these as be-
longing to the same populations.

I would emphasize here that there are all intermediate forms in mor-
phology and size between the micro- and macroconchs under consideration.
I do not consider this fact to be in contradiction to the hypothesis of
sexual dimorphism in ammonites, because I can find no grounds for regard-
ing the lack of morphologically intermediate adult forms as a requirement
in coupliny iudividuals into sexually dimorphic pairs (see Makowski,
1963, p. 12 — his second condition). In fact only the soft ammonite zooids,
or more exactly, only their sex organs were morphologically distinct. It
might be expected that all other features and characteristics of both soft
zooid and shell might show morphological transitions.

The atove is briefly my point of view about the hypothesis of sexual
dimorphism in ammonites and in particular in the Oppeliidae. QOecotraustes
are an example of this family that illustrates my conceptions well. Further
discussion of the sexual dimorphism wiihin each particular species of Oeco-
traustes, new evidence, diagrams, etc.,, as well as a discussion of the spe-
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cies concept in ammonite pafaeontology as based on the hypothesis of
sexual dimorphism in ammonites and the interconnected problems of ammon-
ite taxonomy will be delayed until the genus is monographed.

IV. SYSTEMATIC DESCRIPTIONS
Superfamily HAPLOCERATACEAE ZITTEL, 1884
Family OPPELIIDAE BONARELLI, 1894
Subfamily OPPELIINAE BONAREL L1, 1894

Genus QOecotraustes Waagen 1869, p. 251(73)

Nomenclature. Type species by subsequent designation (see M u-
nier-Chalmas, 1892, p. CLXXI) is the species Oecotraustes genicularis
Waagen [see 1869, p. 251(73)] originally included in this genus.

Diagnosis. Small ammonites (£20--60 mm. when adult), more or
less elliptically coiled, with two lateral lappets and an extremely short
ventral lappet. Aperture slightly contracted on the venter and lateral walls,
just before the lappets. Venter usually smooth (but rarely ribbed); narrow and
fastigate on the phragmocone, it gradually becomes slightly wider and more
or less rounded on the body chamber. Umbilicus highly variable from
40.15 to £0.40. Umbilical walls vertical or’steep, low to moderately
high. Umbilical edge varies from sharp in species with narrow umbilicus to
extremely rourdded in species with wide umbilicus. Lateral walls generally ilat
or very slightly inflated. Whorl section higher than wide. Ornamentation ranges
from striae-like to strong and consists of sygmoidal, falcate, or angular
ribs, often surmounted by ventrolateral nodules, nodes or clavi, or rarely,
by bifurcations that cross the keeled venter. Only species with angular ribs
possess.a spiral grove. Sexual dimorphism recognized in some species, the
microconchs being more elliptically coiled and the macroconchs less ellipt-
ically coiled. Upper Bajocian — Middle Callovian.

Synonyms. Objective: Oekotraustes Waagen, 1869, p. 251(73) is
a senior objective synonym under ICZN opinion 324 [see Arts. 23 and
67 (i) (ii)]. Subjective: Nodiferites Westermann, 1958, p. 36, with type
species by original designation Oecotraustes nodifer S. Buckman. The
status of Oppelina S. Buckman, 1926 (TA, VI, pl. DCLXX), needs further
clarification.

Text-fig. A.Presumed sexually dimorphic pairs within 4 species of QOecotraustes: IM and
1m — Oecotraustes (Paroecotraustes) maubeugei sp. nov. from the Prevala Beds (Dessivich
Qolite Limestone; condensed Subcontractus — “Retrocostatum’ Zones) near the village of
Prevala (Michailovgrad), Bulgaria. 2M and 2m — Qecotraustes (Paroecotraustes) waageni
J. Stephanov from the Aspidoides Schichten (Aspidoides or “Retrocostatum” Zones) near
Lechstedt (Hildesheim), Lower Saxony, Germany.3M and 3m — Oecotraustes (Paroecotraus-
tes) splendens Arkell from the Prevala Beds (Dessivich Qolite Limestone; condensed
Subcontractus — “Retrocostatum’ Zones) near the village of Prevala (Michailovgrad), Bul-
garia. 4M and 4m — Qecotraustes (Paroecotraustes) formosus Arkell from Aspidoides Beds
(condensed Subcontractus — Morrisi Zones) near Holz-Berg (Schwandorf), Bavarla, Germany.

~
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Nominate subgenus Oecotraustes Waagen, 1869, p. 251(73)

For the nomenclature and synonymy of i{he rominate subgenus see
under the genus above. ‘

Diagnosis. Small ammonites (+25—50 mm. when adult) with vari-
able umbilicus from *0.20 fo +0.30. Venter fastigate and smooth. Ribbing
sygmoidal or falcate. Inner part of the ribs are often striae-like, but can also
be strong. Outer part of the ribs well differentiated, often with ventrolateral
nodules or nodes. No spiral grove. Sexual dimorphism as in the genus.
Upper Bajocian — Upper Bathonian.

Comparisons. Paroecotraustes have angular ribbing with a more or
less distinct spiral groove. Pseudoecotraustes have bifurcating ribs on the
ventrolateral edge which cross the venter forming small chevrons. Thraxites
have dense sygmoidal or falcate ribson the phragmocone which on the body
chamber become more widely spaced with exaggerated ventrolateral clavi.

Oecotraustes (Oecotraustes) genicularis Waagen
PL I, fig. 1

869. Oecotraustes genicularis Waagen, p. 227(49), pl. XX(5), figs. 4 a, b, c (lectotype

} designated by Arkell, 1951b, p. 7).

non 1919. Oekotraustes genicularis Waagen; de Grossouvre, p. 408, pl. XIV, fig. 3
{=0.(0). bomfordi).

1951c. Oecotraustes genicularis Waagen; Arkell, text-fig. 13, no. 4 (refiguring of
the lectotype).

non 1956. Qekotraustes genicularis Waag.; Sachariewa-Kowatschewa, p. 255
[badly preserved O.(O ) nodifer].

1958. Qecotraustes (Qecotraustes) genicularis Waagen; Westermann, p. 35 pl. 1,
figs. 1a, b (refiguring of the lectotype).

non 1964. Oecotraustes genicularis Waag.; Sturani, p. 26,pl. 1V, fig. 8 (=indetermin-
able Oppeliid nucleus).

Type. The lectotype was designated by Arkell (1951b, p. 7) 4nd is
the specimen figured by Waagen [1869, pl. XX (5), fig. 4] In the same
year Arkell (1951c, p. 53) wrongly attribuled the lectotype designation
of this species to Munier-Chalmas (1892, p. CLXXI), who never made
this action. On the other hand, Westermann’s statement (1958, p. 35;
see also the explanation of pl. 1, fig 1) that this specimen is the holotype is also
misleading, because Waagen never designated a type specimen and his
species was founded on 6 specimens. The lectotype was found at Sully near
Bayeux (Normandy), France, in Middle or Upper Bajocian sediments (but
see the discussion under “Distribution” below). Dimensions of the lectotype
as measured on a cast: max. diam. 26 wmm. (aperture is not preserved); at
20 mm.: 8.5 mm. (0.42), 5.4 mm. (0.27), 5.6 mm. (0.28); at 25 mun.:
11.5 mm. (0.46), 7.0 mm. (0.28), 8.0 mm. (0.32). The lectotype is kept in
the Bayerische Staatssammlung fiir - Paldontologie und historische Geo-
logie Miinich (Coll. Mii. AS 1 521).

' Description. A rare species which is small and very slightly ellipt-
ically coiled. According to W,aagen and Westermann (see synonymy)
the ribbing appears at a rather early stage of the development of the conch.
lnner half. of the lateral walls is entirely smooth and no striae, such as
are shown in Waagen’s illustration [1869, pl. XX(5), fig. 4a), can be seen
on the cast of the lectotype. Outer ribs are radial or slightly rursiradiate,
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very dense, thin and faintly arched. An extremely slight nodule-like inflatiori
surmounts every rib, but disappears towards the aperiure. The umbilicus is
moderately open; the umbilical walls are very low and vertical; the umbilic-
al edge 'is extremely rounded. The venter is moderately wide arnd keeled
but the keel fades towards the aperture.

Comparisons. This is a well differentiated species. O. (0O.) wester-
manni is similar but is considerably larger and has short outer ribs. The
Lower Bathonian O. (0.) bomfordi is slightly larger and has a very small
umbilicus. The Upper Bathonian O. (0.) bakalovi is strongly coiled elliptic-
ally and is even scaphiloid so that canrot be mistaken for O. (O.) ge-
nicularis.

Distribution. According to Waagen and Westermann (see
synonymy) the species occurs in the Humphriesianum or Subfurcatum Zones,
but more recent revisions of the fauna from the type locality (Sully, near Bay-
eux, Normandy), France, showed that the age of the strats, yielded the lec-
totype and four of the paralecLotypes of O. (0. gemculans is to be consi-
dered as a condensed mixture of Garantiana and Subfurcatum Zones (de
Grossouvre, 1919, p. 347 — “le niveau 1°"; Arkell, 195643, p. 50 —
layer b; de Grossouvre's and also Arkell’b mentioning of this .species
from hlgher horizons seems to be based on misidentifications). On the other
hand Rioult (1964, p. 246) mentioned this species as from the Parkin-
soni Zone which suggests that this question needs further investigation.
The fifth paralectolype is from Le Mesnil Louvigny near Caen (Normandy),
France.

Oecotraustes (Oecotraustes) westermanni sp.nov.
Pl 1, fig. 4
1958. Oecotraustesn. sp.; Westermann, p. 35, pl. 1, figs. 4a, b (only).

Ty pe. The species is named after the German palaeontologist G. W e s t-
ermann. The holotype (pl. I, fig. 4) was found in early Upper Bajocian
sediments in the section “Hontoria II” near Burgos, Spain. Dimensions of
the holotype measured on a cast: max. diam. 42 mm. (the aperture is not
preserved); at 40 mm.: 16.0 mm. (0.40), 9.0mm. (0.22), 11.5 mm. (0.29).
Type series -— 1 Spanish specimen. The holotype is kept in the Museum
at the Niedersachsisches Landesamt fiir Bodenforschung, Hannover (Coll.
Hann. b301).

‘Description. A large, vgry slightly elliptically coiled species which
is septate to 30 mm. The orndmentation is very dense. Inner ribs absent
well-spaced, wide and low rib-like inflations exist, however, and these are
radial or slightly  prorsiradiate. Outer ribs are slightly rursiradiate and un-
equal, very dense, thin, short and with a high relief only at the ventro-
lateral edge where each issurmounted by a small nodule; the nodule gra-
dually disappears towards the aperture. The umbilicus is moderately open,
and the umbilical walls are very low and vertical, the umbilical edge being
well rounded. The venter isnarrow and keeled, but the keel diminishes slight-
ly towards the aperture.

Comparisons. There are no close species for which O. (0.) west-
ermanni could be mistaken. 0. (O.) genicularis is a small species whose
inner part of the lateral walls is entirely smooth, whilst the outer ribs are
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still denser and not so short as in O. (0.) westermanni. The Lower Ba-
thonian O. (O.) bomfordi has a much smaller umbilicus and a sharp umbilical
edge, as well as ribbing of another style.

Westermann's two other. Upper Bajocian specimens (1958, pl 1,
tigs. 2 and 3) are nuclei and, therefore, specifically undeterminable.

Distribution. Early Upper Bajocian species. For details of the
locality and age of the holotype, the sole known species, see under “Type”
above.

Oecotraustes (Oecotraustes) costiger S. Buckman
Pl 1, figs. 5—7

1888. Oecotraustes conjungens (K. Mayer); S. Buckman, pl. XX, figs. 15—17 [non
figs. 13—14=0. (0.) nodifer).

1905. Oecotraustes costiger S. Buckman, p. CXCIV, figs. 190a, b.

1951c. Oecotraustes (Qecotraustes) costiger S. Buckman; Arkell, p. 67, pl. VIi,
figs. 3—6 (fig. 6 Is the leclotype refigured).

1959. Qecotraustes (Paroecotraustes) formosus Arkell; Sapunov & Nachev, p. 60,
pl. VI, fig. 8 (only).

Type. The lectotype, designated by Arkell (1951¢, p. 67), was fig-
ured by . S. Buckman (1888, pl. XX, figs. 15 and 16). It was found in
the lower part of the Crackment Limestones (topmost Upper Bajocian, Par-
kinsoni Zone, Bomfordi Subzone), Bradford Abbas (Dorset), England. Dimen-
sions of the lectotype as shown by the cast: max.diam. 50 mm. (the aperture
is not preserved); at 37 mm.: 18.0 mm. (0. 49), 10.0 mm. (0.27), 9.5 mm. (0 .26);
at 47 mm.: 21.0 mm. (0. 44), 12.,5 mm. (0.27), 12.0 mm. (0.26). Type series — 2
specimens. The leclotype is kept in the Sedgwick Museum, the University,
Cambridge (SM. J6418).

Description. Thisis the largest Oecotraustes (Oecotraustes) yet known.
Markedly elliptically coiled, it shows a rough ornamentation that appears
early on the inner whorls. The inner ribs are prorsiradiate, thin and dense;
the outer ribs are rursiradiate, slightly arched and also dense, each one being
surmounted, on the ventrolateral edge, by a small node. The nodes, how-
ever, disappear towards the aperture. There is a spiral groove which is
more distinct on the paralectotype. The umbilicus is moderately open and
is surmounted by low, vertical umbilical walls and a strongly rounded
umbilical edge. The venter is moderately wide and keeled, but the keel
becomes weaker at the aperture, the venter becoming blunt and rounded here.

Comparisons. Thereisnospecies with which O. (0.) costiger could be
confused, but ihe angular ribbing and feeble spiral groove resemble charac-
ters in the subgenus Qecotraustes (Paroecotraustes).

Distribution. Topmost Upper Bajocian (Parkinsoni Zone, Bomfordi
Subzcne). For the locality and age of ihe lectotype and paralectotype see
under “Type” above. According to Arkell (1951c, p. 67) several specimens
from Brig. Bomford’s collection were found in the Zigzag Bed (Zigzag
Zone) at Burton Bradstock cliff (Dorset), England. Now thanks to Brig.
Bomford and Mr. H. S. Torrens | have been sent casts of several of
these and can certainly confirm that none of those I have seen belong to
this species (Bomford Coll. nos. 3875 and 3877, mentioned by Arkell],
1951 ¢, p. 67). However, there is another English specimen which is a typic-
al O. (0.) costiger (see pl. 1, fig. 5 of this paper); it was recently collect-
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ed by Mr. N. S. Torrens in a locality in Shipton Gorge (Dorset), Eng-
land, in the Bomfordi Subzone (“Schloenbachi” Subzone of English authors)
of the Parkinsoni Zone. There is a further specimen (Brig. Bomford Coll
no. 7508) which must be from the same horizon; it was found in the Sto-
ney Head quarry (Dorset), England. The Bulgarian specimen (Sapunov &
Nachev, 1959) was found in unzoned sediments originally thought to be
of Middle Bathonian age; but this may have been an error, for the exact
position of this specimen is unknown in the section.

Oecotraustes (Oecotraustes) nodifer S. Buckman
PL. 11, figs. 3—4

1888. Oecotraustes conjungens (K. Mayer); S. Buckman, pl. XX, figs. 13—14 [non
figs. 16—17=0. (0.) costiger].

1905. Qecotraustes nodifer S. Buckman, p. CXCV, figs. 151a, b.

non 1923. Oecotraustes nodifer S. S. Buckma n; Llssajous p. 125, pl. XXVI, figs. 13,
13a (=Qecotraustes nucleus).

1951 c. Oecotraustes nodifer S. Buckman; Arkell, p. 68, pl. VII, figs. 7 and 8a, b
(bolotype refigured).

1959. Oecotraustes nodifer Buckman; Sapunov & Nachev, p. 60, pl. VI, fig. 9.

non. 1961a. Oecotraustes nodifer S. Buckmau J. Stephanov, p. 346, pl II, figs. 5a,b
(= Oecotraustes indet.).

non 1963. Qecotraustes nodifer Buckman,; Krimholz & Stankevich, p. 113,
the plate, fig. 8 (= subgenus & sp. nov. of Cadomoceras Munier — Chal-
mas, 1892),

T ype. The holotype is the specimen figured-by S. Buckman (1888
pl. XX, figs. 13—14). It was found in the lower part of the Crackment
Limestones (topmost Upper Bajocian, Parkinsoni Zone, 'Bomfordi Subzone),
Bradford Abbas (Dorset), England. Dimensions of the holotype as shown
by a cast: max.diam. 35 mm. (aperture is not preserved); at 25 mm.:
12.0 mm. (0.48), 7.0 mm. (0.28),6.0 mm. (0.24); at 33 mm.: 14.5 mm.
(0.44), 10.0 mm. (0.30), 8.5 mm. (0.26). Type series -— 1 English speci-
men. The holotype is kept in the Sedgwick Museum, the University, Cam-
bridge (SM. J6417).

Description. A medium sized, slightly elliptically coiled species. The
ornamentation consists of slightly prorsiradiate inner striae, seen only on the
initial parts of the last whorl, and outer slightly rursiradiate ribs, each of
which is surmounted on the ventrolateral edge by a node. The outer ribs
become slightly stouter towards the ventrolateral edge. The umbilicus is
moderately wide, the umbilical walls are low and vertical and the umbilical
edge is extremely rounded. The venter is moderately wide and keeled.

Comparison. Thereare no close species with which O. (O.) nodifer
could be confused. O. (0.) nodifer seems to be the ancestral species of the
Upper Bathonian — Callovian Qecotraustes (Thraxites), but no species of
that subgenus shows any exact resemblance with this species.

Distribution. Topmost Upper Bajocian (Parkinsoni Zone, Bomfordi
Subzone). For the locality and age of the holotype and one topotype see
under “Type” above. Arkell (1951c) considered this species, with O. (O.)
costiger, to be an entirely Zigzag Zone species, but new researches have
shown that these are topmost Upper Bajocian species occurring in England.
below the basal harizon of the Zigzag Zone. In Bulgaria the species was
found in the Coarse Oolite Horizon at the village Dolny Lom (Vidin) (see
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pl. 1I, fig. 3 of this paper); the horizon in question is thought to contain
condensed Zigzag-Subcontractus Zones, but some Upper Bajccian elements
at least may be present. The specimen of Sapunov & Nachev (1959)
was found in unzoned Bajocian or Bathonian sediments near ihe village of
Gintsi (Sofia), Bulgaria.

QOecotraustes (Oecotraustes) bomfordi Arkell
PL I, figs. 2—3

1919. Oekotraustes genicularis Waagen; de Grossouvrc, p. 408, pl. X1V, fig. 3.
1951c. Qecotraustes (Oecotraustes) bomfordi Arkell, p. 68, pl. VII, figs. 10—14.

Type. The holotype is the specimen figured by Arkell (1951¢c,pl VI,
fig. 12) and found in the Zigzag Bed (Zigzag Zone) at Powerstock Station
quarry (Dorset), England. Dimensions of the holotype as measured on a cast:
max. diam. 31 mm. (the base of the lateral lappets are preserved); at 30 mm.:
14.0mm. (0. 46), —, 6.0 mm. (0. 20). Type series — 14 specimens. The holotype is
kept in the Sedgwick Museum, the University, Cambridge (SM. J29002).

Description. A small, involute, regularly coiled species. The orna-
mentation consists of dense falcate ribs, the inner parts of which are striae-
like, while the outer parts are well differentiated; on the ventrolateral edge
each rib ends in a forward elongated inflation. At the aperture the ribbing
diminishes but does not wholly disappear, remaining as dense as before. The
umbilicus is small, surrounded by moderately high umbilical walls and a
sharp umbilical edge. The venter is narrow and keeled, in some specimens
appearing slightly tricarinate at the aperture, as two ventrolateral carinae
replace the rows of the anteriorly inflated rib-endings. The keel remains
sharp as far as the aperture.

Comparisons. O. (0.) bradleyt is the only close species, but it is
still larger and has a different style of ribbing, comprising weak ribs which
become stronger only on the ventrolateral edge, end in small nodules, and
are noticeably spaced towards the aperture. O. (O.) westermanni shows a similar,
though not the same, type of ribbing, but has a much more open umbilic-
us and an extremely rounded umbilical edge.

Distribution. Lower Bathonian (Zigzag Zone). For the locality and
age of the holotype and two of the paratypes from the same locality see
under “Type” above; other paratypes have been found in the Zigzag Bed
(Zigzag Zone) at Burton Bradstock Allotments quarry and in the Burton
Bradstock cliff section (Dorset), England. An indistinguishable French spe-
cimen (de Grossouvre, 1919) has been found in the Oolite Ferrugineuse
(Upper Bajocian near Bayeux, Normandy, France), which suggests that the
species has a wider stratigraphical range. A crushed Bulgarian specimen was
found in unzoned Bathonian sediments near the village of Gintsi (Sofia)
(Coll. BAN, no.J596). There is a further specimen (Coll. BAN, no. J1032)
which was found in the Coarse Oolite Horizon at the village Dolny Lom
(Vidin), Bulgaria, which contains condensed Zigzag-Subcontractus Zones and
perhaps also some Upper Bajocian elements.
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Occotraustes (Oecotraustes) bradleyi Arkell
PL II, figs. 1—2

1951c. OECOf/’llelstes;' ((g))ecotraustes) bradleyi Arkell, p. 68, pl. VI, figs. la, b and 2;
see also 1ig. 9.

1964. Oec%traustes (gOe*cotraustes) bradleyi Arkell; Wendt, p. 125[69), pl. 18, figs. 5a,
, C.

Type. The holotypeis the specimen figured by Arkell (1951c¢, pl. VI,
fig. 1) and was found in the Zigzag Bed (Zigzag Zone) at Powerstock Station
quarry (Dorset), England. Dimension of the holotype measured on a cast:
max. diam. 43 mm. (at preserved lappets); at 35 mm.: 17.0 mm. (0.48), 7.5 mm.
(0.21), 70 mm. (0.20); at 43mm.:18.0 mm. (0.42), 9.5 mm. (0.22), 9.0 mm.
(0.21). Type series— 8 specimens. The holotype is kept in the Sedgwick
Museum, the University, Cambridge (SM. J29004).

Description. A medium size to large involute species, the microconchs
of which (435—40 mm.; cf. the holotype and the Sicilian specimen) are
slightly elliptically coiled, while the macroconchs (50 mm. and over; cf.
Arkell 1951c, pl. VI, fig. 2) are almost regularly coiled. The ornamentation
consists of extremely weak falcate ribs which become stronger just before
the ventrolateral edge, on which they end in small nodules. On the last quart-
er of the last whorl the ventrolateral nodules suddenly fade and disappear,
but two small ventrolateral carinae, which replace the row of nodules, per-
sist to the end of the conch. Before the aperture the ribs are more widely
spaced and the whole ornamentation diminishes, the ribs becoming reduced
to striae. The umbilicus is small and slightly untoiled; the umbilical walls
are vertical and comparatively high; the umbilical edge is well differentiated,
even sharp. The venter is narrow and keeled. The keel fades slightly towards
the aperture, but does not wholly disappear; thusthe venter becomes slight-
ly rounded and is here wider and faintly tricarinate.

Comparisons. O. (0.) bomfordi, the only close species, is smaller
and, more important, its outer ribs are longer and better differentiated, re-
maining dense (though weaker) towards the aperture. The Upper Bajocian
O. (0.) westermanni is considerably more evolute and its ribbing remains
dense up to the end of the conch.

Distribution. Lower Bathonian (Zigzag Zone). For the locality and
age of the hololype and one of the paratypes from the same locality see
under “Type” above; the other paratypes were found in the Zigzag Bed
(Zigzag Zone) at Burton Bradstock Allotments quarry and in the Burton
Bradstock cliff section (Dorset), England. Three specimens have also found
in Sicily in condensed (0.20 m.) Lower-Upper Bathonian sediments at a sec-
tion in Monte FErice (Monte San Giuliano) near the town of Trapani
(Wendt, 1964).

Oecotraustes (Oecotraustes) bakalovi sp. nov.
PL 11, figs. 56

. Type. The species is named after the late Bulgarian palaeontologist
P. Bakaiov. The holotype (pl. II, fig. 5) was found in the Polaten Lime-
stones, Serrigerus Bed (“Retrocostatum” Zone) near the village Glojane (Te-
teven), Bulgaria. Dimensions of the holotype measured on the original: max.
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diam. 26 mm. (aperture is not preserved); at 20 mm.: 9.0 mm. (0.45), 5.0 mm.
(0.25), 5.2 mm. (0.26); at25 mm.: 13.0 mm. (0.52), 7.3 mm. (0.29), 7.5 mm.
(0.30). Type series-— 3 Bulgarian specimens. The holotype is kept in the
Museum at the Geological Institute, Bulgarian Academy of Sciences, Sofia
(Coll. BAN, no. J588).

Description. A small species, septate to 14—15 mm. No specimens
with preserved lappets are known, but the body chamber seems to occupy
almost the whole of the last whorl. All the available specimens are strongly
elliptically coiled. The ribbing is fine, dense and sigmoidal. The inner part
of every rib is striae-like, but its rursiradiate outer part is well differentiated
and has a strong relief. A small nodule surmounts every rib on the ventro-
lateral edge. The umbilicus is moderately open, the umbilical walls are low
and veriical, and the umbilical edge is very rounded. The venter is narrow
and keeled.

Comparison. There are no closely-related Bathonian species. O. (O.)
genicularis from the Upper Bajocian, though comparable, is considerably more
regularly coiled, more evolute and has still denser ribbing. O. (O.) wester-
manni is much larger and is also more regularly coiled. The Lower Bathon-
ian O. (0.) bomfordi is much more involute, with a sharp umbilical edge.

Distribution. The species appears to be restricted to the <“Retro-
costatum” Zone. The age and locality of the holotype was mentioned under
“Type” above. One of the paratypes (BAN, no. J398; see pl II, fig. 6 of
this paper) was found in strata that contain a “Retrocostatum” Zone fauna
in the section at the village of Dolna Riksa (Michailovgrad), Bulgaria, and
the other (BAN no. J593) —in unzoned Bathonian sediments near the village
of Gintsi (Sofia), Bulgaria.

Subgenus Paroecotraustes Spath, 1928, p. 78

Nomenclature. Type species by original designation is O. serri-
gerus Waagen. However, Spath (1928, p. 78) did not interpret O. ser-
rigerus according to its lectotype (Waagen, 1869, pl. XX(5), fig. 7] designat-
ed by Lissajous (1923, p. 120), but according to a specimen of W a-
agen [1869, pl. XX(5), fig. 8] which was renamed later on by me as O. (P.)
waageni (see J. Stephanov, 1961b). It must, therefore, be considered that
Spath misidentified the type species of his Paroecotraustes and under Art.
70 (a) an Application to ICZN is needed to ask the Commission, by use of
its plenary power, to designate either O. serrigerus ot O. waageni as the
type species of subgenus Paroecotraustes Spath, 1928.

It seems to me that O. (P.) waageni is more suitable for such a type
designation, because it is common and more widely distributed than O. (P.)
serrigerus, which is an exiremely rare species.

Diagnosis. Small ammonites (4+20—60 mm. when adult) with very
narrow (3+0.15) to moderately open (£0.35) umbilicus. Venter fastigate and
smooth. Ribbing, more or less acutely angular, varies from striae-like to very
strong, outer ribs often being surmounted by ventrolateral nodules, nodes
or clavi. Spiral groove more or less distinct. Sexuval dimorphism as in the
genus, Lower Bathonian — Upper Bathonian [Arkell’s statement (1957,
p. L276) that the range of the subgenus is Middle Bathonian — Callovian is
misleading].
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Comparisons. Oecotraustes (Oecofraustes) have sygmoidal or fal-
cate ribbing and lack a spiral groove. Pseudoecofraustes have bifurcate
ribs on the ventrolateral edge which cross the keeled venter forming small
chevrons. Thraxites have dense sygmoidal or falcate ribbing on the phragmo-
cone which on the body chamber become more widely spaced with exag-
gerated ventrolateral clavi.

Oecotraustes (Paroecotraustes) subfuscus W aagen

Text-fig. B, no. 1

1869. Oecotraustes subfuscus W aagen, p. 229(51), pl. XX(5), figs. 6a, b.

non 1919. Oekotraustes subfuscus Waagen; de Grossouvre, p. 409, pl. XIV, fig. 4.

non 1923. Qecotraustes cir. subfuscus Waagen; Lissajous, p. 124, pl. XXVI, fig. 12.

non 1935. Qecotraustes subfuscus Waagen; de Brun, p. 45, pl. Ill, fig. 4.

1951¢. Oeflotlrz:ustee)s subfuscus Waagen; Arkell, text-fig. 13, no. 6 (refiguring of the
olo .

non 1961. Ople}:'a cf. subfusca Waagen; Gassanov, p. 114, pl. XIlIl, fig. 7 (=0Oeco-
traustes indet.).

non 1961. Oecotraustes cf. subfuscus (Waagen, 1869); Sibirjakova, p. 47, pl. V, fig.
12 [= O. (P.) mqubeugei.

Type. Waagen’s specimen [1869, pl. XX(5), fig.6) must be considered
as the holotype of this species, because it was the only specimen certainly
referred to this species [Arts. 72(b) and 73(a)]. It was found in Bathonian se-
diments at St. Pezenne, near Niort (Deux Sévres), France, of the Zigzag
Zone (Ferruginea Zone of Waagen). The holotype, being crushed, was not
measured by Waagen; he only pointed out [see his p. 229 (51)] that the
maximum diameter of his figured specimen was 28 mm. Dr. K.-W. Batr-
thel kindly informed me that the holotype must be regarded as lost. The
species strongly needs a neotype selection,

Description. This is stratigraphically the earliest known Oecoftraustes
(Paroecotraustes), but up till now the species is only known by the holo-
type. All other specimens that were figured by different- authors as “sub-
Jfuscus” do not, in fact, belong to O. (P.) subfuscus. There have been a
number of specimens quoted under this name in lists only but not figured,
which [ have not been able to revise.

" This is a small, evolute and elliptically coiled species. The ribbing ap-
pears on the last whorl but one and is dense and strongly angular. The inner
ribs are prorsiradiate and give rise to one or, more frequently, two rursira-
diate outer ribs that end in small ventrolateral nodules. Just before the aper-
ture the ribbing fades but, according to Waagen’s figure, it does not
wholly disappear. The spiral groove is well differentiated but narrow. The
umbilicus is wide for an Oecotraustes (Paroecotraustes). The venter is narrow
and fastigate; towards the aperture the keel fades but still persists to the
end of the preserved part of the body chamber.

Comparisons. O. (P.) formosus, which seems to be a direct derivat-
ive of O. (P.) subfuscus, is the closest species. It, however, differs in hav-
ing denser ribbing and in possessing a second spiral groove very close to
the umbilicus; besides, it is considerably more involute. Oecofraustes an-
gustus H, Douvillé (1916, pl. Ill, fig. 6) is comparable and could be an
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ancestor of O. (P.) subfuscus (if not its junior subjective synonym), but this
needs further clarification. _

Distribution. Zigzag Zone. For the locality and age of the holotype,
the sole known specimen of this species, see under “Type” above.

Oecotraustes (Paroecotraustes) formosus Arkell
PL. 1II, figs. 18

1951b. Oecotraustes (Paroecotraustes) formosus Arkell, p. 8. pl. 1, figs. 4—5.

1951c. Qecotraustes (Paroecotraustes) formosus Arkell; Arkell, p. 71, pl. VII, figs.
8—10; text-fig. 18, nos. 2 and 3.

non 1939. Qecotraustes (Paroecotraustes) formosus Arkell; Sapunov & Nache.y,
p. 60, pl. VI, fig. 8 [= O. (0.)costiger] and fig. 12 [=Oioxyites (Prohecticoceras)
indet.].

Type. The holotype is the specimen figured by Arkell (1951b, pl I,
fig. 4). It was found in the Aspidoides Beds (condensed Subconiractus —
Morrisi Zones), Holz-Berg near Schwandorf (Oberpfalz), Germany. Dimensions
of the holotype as measured on a cast: max. diam. 33 mm. (aperture is not
preserved); at 25 mm.: 12.5 mm. (0.50), 7.0 mm. (0.28), 6.5 mm. (0.26); at
33 mm.: 16.0 mm. (0.48), 8.0 mm. (0.24), 7.5 mm. (0.23). Type series—2 spe-
cimens. The holotype is kept in the Museum at the Geologisches Institut der
Eidgenossischen Technischen Hochschule, Ziirich (Coll. L. Krumbeck).

Description. Small to medium-sized Oecotraustes (Paroecotraustes).
In the available collection of about 15 Schwandorf topotypes microconchs
(£20—25 mm.) that are slightly elliptically coiled and macroconchs (+35
and over) that are almost regularly coiled can be recognized. The ornament-
ation is very dense and appears early on the inner whorls. The inner ribs
are strongly prorsiradiate, thin and wider spaced than the outer ribs -which
are strongly rursiradiate and slightly arched, very dense and without nodules
or clavi, but with very slight inflations on the ventrolateral edge. A charac-
teristic feature of this species is the clear bifurcation of some of the outer
tibs immediately after the deep median spiral groove. Arkell (see synonymy)
described a second spiral groove which appears at umbilical edge on the
second half of the last whorl and such a groove does exist on some (but
not on all) specimens. The diameter of the umbilicus shows some variation,
in some specimens being moderately wide but small in others. The umbilical
walls are low and vertical and the umbilical edge is comparatively sharp.
The venter is moderately wide and fastigate but ihe keel fades towards the
aperture and the venter becomes rounder.

Comparisons. O. (P.) subfuscus seems very close but possesses more
widely spaced ribbing, wider umbilicus and is generally more elliptically
coiled. O. (P.) ziegleri is easily distinguishable by its shallow spiral groove,
more widely spaced inner and . outer ribs, the latter being surmounted on
the ventrolateral edge by small claviform nodes. O. (P.) serrigerus is also
easly distinguishable by its weak spiral groove and small nodes at the end
of the outer tibs. O. (P.) parvus cannot bz confused because it is much smaller,
evolute, lacks inner ribs and has much more widely spaced outer ribs.

Distribution. Progracilis Zone to, most probably, Morrisi Zone. The
locality and age of the holotype, the paratype and the topotypes here men-
tioned see under “Type” above. Arkell’s spectmens (1951c, pl. VIII, figs.
8—10) have been collected from the Stonesfield Slates (Progracilis Zone),
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Stonesfield (Oxon), England. A typical and stratigraphically. well localized
specimen was recently found and kindly sent to me by Mr.H. S. Torrens
in a steem section of Fuller’'s Earth Rock, Thornford Beds (Subcontractus
Zone) pear the Lasher, Trill farm (Yeovil, Somerset), England (Coll. H. S.
Torrens, no. HT3918).

Occotraustes (Paroecotraustes) 2iegleri sp. nov.
Pl. VII, figs. 6—8; text-fig. B, no. 6

Type. The species is named after the German palaeontologist B. Zieg-
ler. The holotype (pl VII, fig. 6) was found in the Prevala Beds (Des-
sivich Oolite Limestone, condensed Subcontractus — “Retrocostatum” Zones)
near the village of Prevala (Michailovgrad), Bulgaria. Dimensions of the ho-
lotype as measured on the original: max. diam. 29 mm. (the base of the la-
teral lappetsare preserved); at 25 mm.: 10.5 mm. (0.42), 6.0 mm. (0.24), 7.0 mm.
(0.28). Type series — 11 specimens (10 Bulgarian and 1 Azerbaidganian). The
holotype is kept in the Museum at the Geological Institute, Bulgarian Aca-
demy of Sciences, Sofia (Coll. BAN, no. J848).

Description. A small elliptically coiled species. The ornamentation
appears on the last whorl but one and is strongly angular. The inner ribs
are prorsiradiate, widely spaced and vary from striae to strong bullae. The
outer ribs are rursiradiate, dense and distinct but towards the aperture they
fade becoming striae-like or are even absent. On the ventrolateral edge each
ends with a small clavus; rows of these on both sides of the keel give a
tricarinate appearance to the venter. Towards the aperture the keel fades
and the venler here is blunt and rounded. The spiral groove is distinct but
in some specimens it is weaker. The umbilicus is moderately wide and is sur-
rounded by very low and vertical umbilical walls and by an extremely
rounded and blunt umbilical edge.

Comparisons. O. (P.) serrigerus is the closest species and is some-
times undistinguishable. The difference lies in the outer ribs which in O. (P).
serrigerus become almost radial and straight just before the aperture, while
in the species under consideration they remain strongly rursiradiate. Besides,
in O. (P.) serrigerus they are surmounted by nodes, replacedin O. (P.) zieg-
leri by clavi. Further, the venter of O. (P.) serrigerus does not possess a
tricarinate appearance like the venter of the present species. O. (P.) formosus
has a much denser ornamentation and also two spiral grooves. O. (P.) parvus
is much more evolute and has more widely spaced ribbing. O. (P.) maubeugei
is too large to be mistaken for O. (P.,) ziegleri, while O. (P.) splendens
possesses considerably rougher and widely spaced ribs.

Distribution. The species seems to range from Subcontractus to
“Retrocostatum” Zones, but it could also have a more restricted stratigraph-
ical distribution. For the locality and age of the holotype and the Bulgarian
paratypes see under “Type” above. The Azerbaidganian paratype, whose
cast is now before me, was found in sediments that were wrongly thought
to be of Middle Callovian age, but which are now known to be of Upper
Bathonian age; the locality is near the village of Tonashen(Nagornyi Kara-
bakh, Minor Caucasus), Azerbaidgan, USSR (Coll. 7. A. Gassarov).
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Oecotraustes (Paroecotraustes) serrigerus Waagen
Pl. 11l figs. 12—13; text-fig. 13, no. 2

1869. Oecotraustes serrigerus W aagen, p. 230(52) (pars), pl. XX(5), figs. 7a, b, c (lec-
totype designated by Lissajous, 1923, p. 120) [non figs. 8a, b, ¢ = O. (P.) wa-
ageni].

non 1888. Ammonites serrigerus Waag.; de Grossouvre, p. 376, pl. 1V, figs. 23, b
[= O. (P.}) maubeugei] and figs. 3a, b [= O.-(P.) prevalensis].

non 1888. Ammonites (QOecotraustes) serrigerus Waagen; Fritel, pl. VI, figs. 18—19
[= O. (P.) waageni).

non 1923. Qecotraustes serrigerus Waagen; Lissajous, p. 120, pl. XXVI, figs. 1—3
[= O. (P.) maubeugei), fig. 4 |= Oecotraustes (Paroecotraustes) sp.] and fig. 5
[= O. (P.) waageni).

non 1927. Oecotraustes serrigerus Waagen; P. Dorn, p. 247, pl. VII, figs. 5—7 (Lower
Bathonian Oecotraustes spp.).

non 1930. Paroecotraustes aff. serrigerus (Waagen); Spath, p. 29, pl. Il, fig. 15.

non 1930. Oekotraustes serrigerus Waagen; de Grossouvre, p. 377, pl. XXXIX,
fig. 10 [= O. (P.) waageni].

non 1934. Qecotraustes serrigerus Waagen; Stoll, p. 33,pl. llI, fig. 8a [= Oecotraustes
(Paroecotraustes) sp.] and fig. 8b (Oppellid nucleus).

1951c. Oecotraustes serrigerus Waagen; Arkell, text-fig, 13, nd. 7a,b, ¢ (refiguring of
the lectotype). -

non 1951 c. Qecotraustes aff. serrigerus Waagen; Arkell, text-fig. 13, nos. 8a, b, ¢

. [refiguring of Waagen, 1869, pl. XX(5), figs. 8a, b, ¢ = O. (P.) waageni).

non 1951c. Qecotraustes (Paroecotraustes) cf. serrigerus Waagen; Arkell, p. 69,
pl. VIII, fig. 4 [indet. worn specimen probably of O. (P.) maubeugei].

non 1958. Qecotraustes serrigerus Waag.; Collignon, pl X, figs. 54 and 54a [=
0. (P.) collignoni].

non 1958. Paroecotraustes (Paroecotraistes) serrigerus (W aagen, 1876); Westermann,
p. 37, pl. 1, figs. 6a—e and 7a—e [=0O. (P.) waageni].

non 1959. Oecotraustes serrigerus Waagen; Arkell, p.245 [GSM. Bi9651 =0. (P.) wa-
ageni; Hodson's specimens = O. (P.) maubeugei).

1961. Qecotraustes (Paroecotraustes) serrigeras Waagen,; J. Stephanov,p. 828, text-
figs. la, b (the neotype). )

Type. The lectotype was designated by Lissajous (1923, p. 120)
and it is Waagen’s specimen 1869, pl. XX(5), fig. 7. Waagen’s
other figured specimen [1869, pl. XX(5), fig. 8] does not belong to this spe-
cies and I have renamed it as O.(P.) waageni (see J. Stephanov, 1961b,
p- 829). The lectotype of O.(P). serrigerus was thought to be found in rocks
that conlain a fauna of Waagen’s Aspidoides Zone (probably the whole
Upper Bathonian according to the present classification); the locality is near
the village of Balin (Cracow), Poland. Dr. K.-W. Barthel kindly informed
me that the lectotype and the whole type series must be considered as lost.
A Bulgarian specimen was designated by me as the neotype of this species
(J. Stephanov, 1961b, p. 829) after I had discovered in 1961 that no to-
potypes exist in any Polish museum or can now be found in the type lo-
cality of the species. The neotype was found in the Polaten Limestones
(Serrigerus Bed; “Retrocostatum” Zone) near the village of Glojaue (Teteven),
Bulgaria. The Serrigerus Bed was thought to yield an Aspidoides Zone fauna,
but now I am prone to regard ihis fauna as earlier, belonging to the “Ret-
rocostatum” Zone. Dimensions of the neotype as measured on the original
max. diam. 27 mm. (aperture is not preserved); at 25 mm.: 11.0 mm. (0.44),
6.0 mm. (0.24), 7.5 mm. (0.30). The neotype is kept in the Museum at the
Geological Institute, Bulgarian Academy of Sciences, Sofia (Coll. BAN, no. J601).

Description. This is a rare, small species known up till now by
only 4 specimens (incl. the lectotype), none of which possess preserved lap-
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pets. This is a comparatively regularly coiled species whose ornamentation
appears early on the inner whorls. The inner ribs are prorsiradiate, widely
spaced and distinct, especially on the inner whorls, but on the last whorl
they fade and are reduced to low irregular inflations or, sometimes, striae.
The outer ribs are rursiradiate, dense, well differentiated and ending in
small nodes on the ventrolateral edge. The final outer ribs just before the
end of the body chamber become more radial and this is a very characteristic
feature of this species. The spiral groove is extremely weak or absent. The
umbilicus is open and the umbilical walls are very low and steep without
an umbilical edge. The venter is fastigate and almost without a shoulder.

Comparisons. O. (P) ziegleri is the nearest species but this has
strongly rursiradiate outer ribs, more distinct inner ribs and the venter ap-
pears tricarinate. O. (P.) formosus is easily distinguished by its denser rib-
bing, its two spiral grooves and by the lack of ventrolateral nodes or clavi.
O. (P.) parvus is considerably more evolute and its ribs are more widely
spaced. O. (P.) paradoxus has weak ribs and cannot be mistaken for O. (P.)
serrigerus.

Records of this species are very widespread and in the past this name
has often been given to almost every specimen of Oecotraustes. During the
revisiori of this genus it was established that a number of specimens belong-
ing to O. (P.) maubeugei, O. (P.) prevalensis and even O. (P.) collignoni
had been wrongly named “Oecotraustes serrigerus”, with which they have
nothing in common. Comparisons of these species with O. (P.) serrigerus
will not, therefore, be made here. Another confusion -arose because of the
fact that Waagen did not designate the type of his “Oecofraustes serri-
gerus” and authors applied this name to specimens which are today known
to belong to O. (P.) waageni; the latter species, also, has nothing in common
with O. (P.) serrigerus and comparisons will not be made between these here.

Distribution, The species seems to occur in “Retrocostatum” Zone
only, although some specimens have been found in condensed beds that
contain faunas of more than this one zone. Previous statements that the
species occurs in the Aspidoides Zone may be misleading. The locality and
age of both lectotype and neotype were discussed under “Type” above.
Another Bulgarian specimen (see pl. I, fig. 13 of this paper) was found in
the Prevala Beds (Dessivich Oolite Limestone; condensed Subcontractus —
“Retrocostatum” Zones) near the village of Prevala (Michailovgrad), Bulgaria.

Oecotraustes (Paroecotrausies) parvus (Westermann)
PL. V, fig. 9

1911. Oecotraustes paradoxus Roemer, p. 41 (pars), pl. IV, fig. 33; pl. VII, fig. 14 (only)
1958. Paroecotraustes (Paroecotraustes) parvus Westermanan, p. 39, pl. 2, figs.4 and 5.

Type. The holotype is the specimen figured by Westermann (1958,
pl. 2, fig. 4) which is the same specimen that was figured by Roemer (1911,
pl. VII, fig. 14) as “Qecotraustes paradoxus var.”. The holotype was found
in the Aspidoides Schichten, the lower part of which (Westermann's
Paradoxus and Densicostatus Subzones) was placed by Torrens (1965) in ihe
“Retrocostatum” Zone; the locality is Lechstedt (Hildesheim), Germany.
Dimensions of the holotyre as measured on the original: max. diam. 2] mm.
(the aperture is not preserved); at 20 mm.: 7.5 mm. (0.37), 5.5 mm. (0.27),
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7.0 mm. (0.35). Type series — ‘6 specimens. The holotype is kept in the Mu-
seum at the Georg-August University, Gottingen (Coll. Gott., no. Ldt 42).

Description. This is a rare species. The holotype is small, slightly
elliptically coiled and is septate to 17 mm., the last two septal sutures being
crowded together, thus indicating that the specimen is adult. The ornament-
ation appears early. Inner ribs are absent but the species has prorsiradiate
striae on the inner whorls which on the body chamber become extremely
low in relief and inflated like very wide ribs. The outer ribs are strong,
rursiradiate but slightly arched; on the ventrolateral edge they are enlarged
but lack nodes or clavi. The spiral groove is distinct but weak. The umbilic-
us is wide; the umbilical walls are strongly sloping with a rounded umbi-
lical edge. The venter is moderately wide and keeled. The species has a
characteristic roundedly triangular whorl section.

Comparisons. O. (P) paradoxus is a close species but has a con-
siderably weaker ornamentation and is more elliptically coiled. O. (P.) serri-
gerus possesses denser ribbing and has ventrolateral nodes; besides, its.
final outer ribs at the aperture are characteristically more radially developed
and straight and the species is considerably more involute. '

Distribution. The species seems to be restricted to the “Retroco-
-statum” Zone only. For the locality and age of the holotype and the para-
types see under “Type” above.

Ocecotraustes (Paroecotraustes) paradoxus J. Roemer
pl. V, fig. 8

1911, Qecotraustes paradoxus J. Roemer, p. 41 (pars), pl. IV, fig. 32; pl. VI], fig. 13
(only).

non 1923. Oecotraustes paradoxus J. Roemer; Lissajous, p. 123, pl. XXV, fig. 13;
pl. XXVI, fig. 11. .

non 1930. Oekotraustes paradoxus J. Roemer; de Grossouvre, p. 378, pl. XXXIX,
fig. 7.

1958. Paroecotraustes (Paroecotraustes) paradoxus (J. Roemer, 1911); Westermann,
p. 38, pl. 2, figs. la,b,c and 3 (non fig. 2).

Type. Roemer’s type designation is valid (1911, see the explanation
of pl. VII, fig. 13) and the holotype of the species is the specimen on pl VII,
fig. 13. It was found in Aspidoides Schichten, the lower part of which (W e-
stermann’s Paradoxus and Densicostatus Subzones) was placed by Tor-
rens (1965), in the “Retrocostatum” Zone; the locality is Lechstedt (Hildes-
heim), Germany. Dimensions of the holotype as measured on the original:
max. diam. 24 mm. (the base of the lateral lappets is preserved); at 24 mm.:
9.0 mm. (0.38), 6.0 mm. (0.25), 8.0 mm. (0.33). Type series — 3 specimens. The
halotype is kept in the Museum at the Georg-August University, Géttingen
(Coll. Geétt,, no. Ldt 41).

Description. This is a rare, small, elliptically coiled species. The
holotype is septate to 18 mm., the last few septal sutures being slightly approx-
imated which suggests that the specimen is adult. The ornamentation first
appears on the last whorl and is weak and angular. The initial ribs are like
striae, especially the inner ribs, while the outer ribs are slightly arched. At
the beginning of the body chamber the outer ribs become well differentiated,
moderately well spaced and slightly enlarged towards the ventrolateral edge,
but do not develop any nodes or clavi; the inner ribs here remain striae-
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like, though they are a little more distinct. At the aperture the ribbing almost
entirely disappears. The spiral groove is well differentiated, but is weak. The
umbilicus is wide and the umbilical walls are sloping, wilh a very rounded
umbilical edge. The venter is narrow and keeled, but the keel fades towards
the aperture, the venter becoming wider and more rounded.

Comparisons. O.(P.) parvus is the closest species, but it is more
regularly coiled and has considerably stronger outer ribs. O. (P.) waageni
is much larger and cannot be confused with the species under consideration.

Distribution. The species seems to be restricted to the “Retroco-
statum” Zone only, and Westermann (1958, p.22 and 39) shows that
it is confined in N. W. Germany to the lower part of the Aspidoides Schichten
(“Retrocostatum” Zone sensu Torrens, 1965).For thelocality and age of
the holotype, paratypes and topotypes sece under “Type” above.

Oecotraustes (Paroecotraustes) maubeugei sp. nov.
PL. V, figs. 1—7; pl. VI, figs. 1—8

1888. Ammonites serrigerus Waag.; de Grossouvre, p. 376, pl. IV, figs. 2a, b (only).

1923. Qecotraustes serrigerus Waagen; Lissajous, p. 120, pl. XXVI, figs. 1—3 (non
cetera).

1959. Oeca!raus)tes serrigerus Waagen; Arkell, p. 245 (Hodson's specimens only).

1961. Oecotraustes cf. subfuscus (Waagen, 1869); Sibirjakova, p. 47, pl. V, fig. 12,

T ype. The species is named after the French palaeontologist P. L. Mau-
beuge. The holotype (pl. V, fig. 1) was collected from the Prevala Beds
(Dessivich Oolite Limestone; condensed Subcontractus — “Retrocostatum”
Zones) near the village of Prevala (Michailovgrad), Bulgaria. Dimensions of
the holotype as measured on the original: max. diam. 57 mm. (the base of
the lateral lappets is preserved); at 40 mm.: 18.0 mm. (0.45), 10.0 mm. (0.23),
10.0 mm. (0.25); at55 mm.:23.0 mm. (0.42), 13.0 mm. (0.24), 14.0 mm. (0.25).
Type series — 74 specimens. The holotype is kept in the Museum at the
Geological lnstitule, Bulgarian Academy of Sciences, Sofia (Coll. BAN,
no. J581).

Description. This is the most widely distributed and commonest
Oecotraustes (Paroecotraustes) known from the whole of Europe. Its micro-
conchs (£35—40 mm.) are more elliptically coiled, even scaphitoid, while the
macroconchs (£50—55 mm.) are less elliptically coiled. The inmer whorls are
without ornamentation and the species shows large variability concerning the
appearance of the ribs; in some individuals these appear very late and such
specimens are smootlh even on the initial parts of the last whorl, while in
other individuals the ribbing appears very early and such specimens show
strong ornamentation during the whole growth stage of the conch. The ribbing
is angular. The inner ribs are prorsiradiate and quite widely spaced and are
in some individuals almost entirelly lacking, but in others they are strong
and rough. The outer ribs are rursiradiate, moderately dense, each ending in
a small claviform inflation on the ventrolateral edge. Generally, the ribbing
diminishes towards the aperture and becomes acutely angular, the outer ribs
losing their ventrolateral claviform inflations. The spiral groove is weak.
The umbilicus is moderately open and is surrounded by low and steep um-
bilical walls and a distinct but rounded umbilical edge. The venter is fastig-

51



ate, but the keel fades and disappears entirely towards the aperture, with
the venter becoming wider, blunt and rounded.

Comparisons. This is the largest of all known Oecotraustes (Par-
oecotraustes). O. (P.) waageni, which also is a large species, has much more
widely spaced and less angular ribbing which is generally weaker than that
of O. (P.) maunbeugei. O. (P.) prevalensis is another closely related species
but it has no inner ribs and its outer ribbing is much denser. O. (P.) densi-
costatus, although insufficiently characterised specifically, seems to differ in
the absence of inner ribs and in the earlier appearance of the outer ribs.
O. (P.) ziegleri is a small species and cannot be mistaken for -O. (P.)
maubeugei.

Distribution. The stratigraphical range of this species may be from
Subcontractus to Aspidoides Zones. From uncondensed beds it is only known
from “Retrocostatum” and Aspidoides Zones, but its acme is certainly in “Ret-
rocostatum” Zone. For the locality and age of the holotype and some of
the paratypes see under “Type” above. A Bulgarian paratype was found in
the Vratnishki Limy Sandstones (Ragin Bed; condensed “Retrocostatum” and
Aspidoides Zones) near the village of Prevala (Michailovgrad), Bulgaria, and
others in unzoned Bathonian sediments near the village of Belotontsi (Vidin).
In England several fragmentary paratypes were found in the Rugitela Beds
(“Retrocostatum” Zone) in the neighbourhood of Whatley (Somerset), and
also a specimen from the Twinhoe Ironshot (Aspidoides Zone), Twinhoe
Quarry near Bath (Somerset) (Bristol University Museum, no. 13490); the
latter is the sole known specimen from the Aspideides Zone. In France the
species is known from both “Zone a Zigzagiceras arbusigerum” and “Zone
a Hecticoceras retrocostatum” near Verzé and Davayé (Macon) (see Lissa-
jous, 1923); and also from the Upper Bathonian of an undesignated locality
in France, probably from a bed towards the base (see de Grossouvre,
1888). The species is known also from Upper Bathonian sediments
(probably “Retrocostatum” Zone) near the village of Tsona (Oni, Great Cau-
casus), Georgia, USSR ; and near the water-source Saka (Bolshoyi Balkhan),
Turkmenia, USSR (see Sibirjakova, 1961).

Oecotraustes (Paroecotraustes) prevalensis sp. nov.
PL. VII, figs. 2—5
1888. Ammonites serrigerus W aag.; de Grossouvre, p. 376, pl. 1V, figs. 3a, b (only).

Type. The species is named after the village Prevala (Michailovgrad),
Bulgaria, in which region the holotype (pl. VII fig. 2) was collected in the
Prevala Beds (Dessivich Oolite Limestone; condensed Subcontractus —
“Retrocostatum” Zones). Dimensions of the holotype as measured on the
original: max. diam. 39 mm. (the base of the lateral lappets is preserved);
at 30 mm.: 13.5 mm. (0.45), 6.0 mm. (0.20), 7.0 mm. (0.23); at 35 mm.: 15.0 mm.
(0.43), 8.0 mm. (0.23), 9.0 mm. (0.26). Type series — 4 specimens (3 Bulga-
rian and 1 French). The holotype is kept in the Museum at the Geological
Institute, Bulgarian Academy of Sciences, Sofia (Coll. BAN, no. J587).

Description. This is a rare species which is moderately large in
size and is elliptically coiled. The ornamentation appears very late, on the
second half of the last whorl. Inner ribs are absent, but thin prorsiradiate
striae can be seen on the inner part of the whorls. The outer ribs are rur-

52



siradiate, very dense and thin, slightly énlarged on the ventrolateral edge
forming there ventrolateral claviform inflations. The spiral groove is weak.
The umbilicus is moderately open and the umbilical walls are very low and
vertical. The umbilical edge ‘is distinct but rounded. The venter is fastigate
and narrow. The keel is acute but fades towards the aperture without com-
pletely disappearing, forming a rounded venter.

Comparisons. O. (P.) maubeugei is the closest species, but generally
it has a rougher ornamentation, wider spaced outer ribs and more distinct
inner ribs. O. (P.) densicostatus is not a sufficiently clear species, but it
seems to differ in the considerably earlier appearance of the outer ribs
O. (P.) glojanensis possesses a very small umbilicus and cannot be confused
with O. (P.) prevalensis.

Distribution. The species probably occurs in Subcontractus — “Ret-
rocostatum” Zones, but it is possible that it has a more restricted stratigraph-
ical distribution. For the locality and age of the holotype and the Bulgarian
paratype see under “Type” above. The French paratype was found in the
Upper Bathonian of an unlocalised locality in France, probably from a bed
towards the base (de Grossouvre, 1888).

Oecotraustes (Paroecotraustes) densicostatus Lissajous
Text-fig. B, nos. 4—5
1923. Qecotraustes serrigerus var. densicostatus Lissajous, p. 121, pl. XXVI, fig. 6.

Type. The specimen figured by Lissajous (1923, pl. XXVI, fig. 6)
is here designated lectotype. It was found in sediments that contain a fauna
of the “Zone A Hecticoceras retrocostatum” sensu Lissajous (1923), which
is larger than the “Retrocostatum”zone of Torrens (1965). The locality is
Davayé (Macon), France. Dimensions ofgthe lectotype according to Lissa-
jous (1923,p. 122): max. diam. 37 mm.; at 37 mm.: 150 mm. (0.41), 9.0 mm.
(0.24), 12.0 mm. (0.32). Type series — 3 specimens. The lectotype is lost, for
Dr. R. Enay kindly informs me that it cannot be found in the collection
of M. & B. Lissajous in the museum atthe University of Lyon. Further
search for the type series of this species is needed and if it is definitely
lost, a neotype for it must be selected.

Remarks. I am uncertain about this species. All the specimens of the
type series seems to be lost as neitherDr. R. Enay nor Dr. E. Basse de
Menorval could find any of these specimens in any of the French natu-
ral history museums. Lissajous’ description and the photographic repro-
duction of one of his three specimens (the lectotype here designated) are
insufficient for an exact definition. Lissajous (see synonymy) only men-
tioned that this is a comparatively regularly coiled species with a wide
umbilicus and numerous, fine outer ribs which appear early, well before the
beginning of the body chamber. The poor photographic reproduction adds
nothing to this poor original description. However, thus characterized O. (P.)
densicostatus could embrace at least two or three species of the subgenus —
O. (P.) maubeugei, O. (P.) prevalensis and even O.(P.) ziegleri. Is is, there-
fore, impossible to say if it is a separate species or to give an exact diag-
nosis. I am reproducing here a specimen (see text-fig. B, no. 5) from the
Minor Caucasus Mountains from a locality near the village Novo-Saratovka
(river Dzegamchayi), Azerbaidgan, USSR, which seems to be entirely conspe-
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cific with O. (P.) densicostatus: smooth inner part of the lateral walls and
outer ribs that are moderately dense and appear very early on the conch.
However, I would emphasize once more that nothing final can be said of
this species before a neotype is selecled; lhe name “densicostatus” is an
available name and, I believe, a valid name, but nevertheless at least for
the present [ would recommend that authors are cautious when using this name.

Oecotraustes (Paroecotraustes) glojanensis sp. nov.
Pl. VIi, figs. 9—11

Type. The species is named after the village of Glojane (Teteven), Bul-
garia, where the holotype (pl. VII, fig. 11) was found in the Polaten Lime-
stones (Serrigerus Bed; “Retrocostatum” Zone). Dimensions of the holotype
as measured on the original: max. diam. 35 mm. (the aperture is not pre-
served); at25 mm.:14.0 mm. (0.56), —, 4.0 mm. (0.16); at 35 mm.: 17.5 mm.
(0.50), ——, 5.0 mm. (0.15). Type series -— 3 specimens (1 Bulgarian and
2 Qerman). The holotype is kept in the Museum at the Geological Institute,
Bulgarian Academy of Sciences, Sofia (Coll. BAN, no. J605).

" Description. This is a medium sized, very involute species whose only
ornamentation consists of outer ribs. These appear early and are markedly
rursiradiate, slightly arched, blunt, thin and dense, but towards the aperture
they gradually separate, becoming thicker while remaining blunt. The ribs
fade on the ventrolateral edge without forming nodes or clavi, but appear
very large and even trianguliform. The spiral groove is distinct, but varies
slightly in sirength. The very small umbilicus is surrounded by low and
vertical umbilical walls and a sharp umbilical edge. The venter is very narrow
and has a sharp keel which remains sharp to the aperture.

Comparisons. There areno cdose species with which O. (P.) glojanen-
sis could be confused, because all other Oecotraustes (Paroecotraustes) are
more evolute. O.(P.) laevis and O. (P.) davaicensis which are also involute, have
an entirely different style of ornamentation and, besides, lack a distinct spiral
groove,

Distribution. The species seemsto occur in Subconfractus — “Retro-
costatum” Zones, but it is possible thatit has a more restricted stratigraph-
ical distribution. The locality and age of the holotype were noted under
“Type” above. The two German paratypes were found in the Aspido’des
Beds (condensed Subcontractus — Morrisi Zones), Holz-Berg, Schwandorf
(Operpfalz), Germany.

Occotraustes (Paroecotraustes) waageni J. Stephanov

PL 1L figs. 9—11; text-fig. B, no. 3

1869. Oecotraustes serrigerus Waagen, p. 230 (52) (pars), pl. XX (5), figs. 8a, b, ¢ (only)
[the holotype of O. (P.) waageni].

1888. Ammonites (Oecotraustes) serrigerus Waagen; Fritel, pl. VI, figs. 18 and 19,

1912, Oppelia serrigera var. heterocostata Rehbinder, p. 110 (nomen nudum).

1914. Oppelia serrigera var. heterocostata Relibinder, p. 284 (nomen nudum).

1923. Oecotraustes serrigerus Waagen; Lissajous, p. 120 (pars), pl. XX VI, fig. 5 (only).

1951c. Qecotraustes aff. serrigerus Waagen; Arkell, text-fig. 13, no. 8 [refiguring of
the holotype of O. (P.) waagenij.
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1958, Paroecotraustes (Paroecotraustes) serrigerus (Waagen, 1876); Westermant,
p- 37, pl. 1, ligs. 6a—e, 7a—e [fig. 6 was selected as the neotype of O. (P.) wa-
agen’).

1959. Oecotgraugtes serrigerus Waagen; Arkell, p. 245 (only specimen GSM.
Bi 9651 ; non cetera).

1961b. Qecotraustes (Paroecotraustes) waageni J. Stephanov, p. 829, text-fig. 2 (refl-
guring of the neotype).

Type. Many previous authors felt {he necessity of separating the two
specimens figuredby Waagen as “Oecotraustes serrigerus” 1869, pl. XX (5),
figs. 7 and 8] into two different species. In 1961, when considering the
“serrigerus” problem, I followed Lissajous’ (1923, p. 120) designation of
Waagen's fig. 7 as thelectotypeof Oecotraustes serrigerus and renamed
his fig. 8 as Oecotraustes (Paroecotraustes) waageni, designating this figure
as the holotype of this species (J. Stephanov, 1961b). The holotype was
thought by Waagen to be as from his Aspidoides Zone (which must em-
brace the whole Upper Bathonian) and was found about 100 years ago in a
railway cutting near the village of Balin (Cracow), Poland. However, Dr.
K.-W. Barthel kindly informed me that the holotype must be regarded as
lost and 1 designated one of the paratypes of O. (P.) waageni (the speci-
men figured by Westermann, 1958, pl. 1, fig. 6) as the neotype of this
species. The neotype was found in the Aspidoides Schichten (“Retrocosta-
tum” or Aspidoides Zones), Lechstedt, near Hildesheim (Lower Saxony), Ger-
many. Dimensions of the neotype as measured on a cast: max. diam, 48 mm.
(with wholly preserved aperture); at 45 mm.: 19.5 mm. (0.44), 10.5 mm. (0.23),
11.5 mm. (0.25). Type series — 4 specimens. The holotype is kept in the
Museum at the Bundesanstalt fiir Bodenforschung, Hannover (Coll. Hann,
no. b302).

Description. This is one of the largest and commonest Oecotraustes
(Paroecotraustes) in Europe. The microconchs(+35—40mm.)are markedly ellipt-
ically coiled and even appear scaphitoid while the macroconchs (=45—580 mm.)
are less elliptically coiled. The species has weak ornamentation and the rib-
bing is not acutely angular, being often sygmoidal. The inner ribs are slightly
prorsiradiate, striae-like or weak. The outer ribs are prorsiradiate, very widely
spaced, wide and low in relief, without nodes or clavi but they are widely
enlarged on the ventrolaleral edge. The spiral groove is extremely weak.
The umbilicus is moderately open and is surrounded by quite high and ver-
tical umbilical walls with a very blunt umbilical edge. The venter is fastigate
with a comparatively strong keel which, however, fades towards the aperture,
with the venter becoming wider and more rounded.

Comparisons. O.(P.) manbeugei is a close species but it has stronger
and much denser ribbing. O. (P.) laevis possesses a much smaller umbilicus
and cannot be mistaken for O. (P.) waageni. There are no other close species.

Distributiou. This species seems to occur in “Retrocostatum” and
Aspidoides Zones, but probably it is more frequent in the latter zone, its
acme being in it. The German holotype and paratype are from Aspidoides
of Retrocostatum Zones (see under “Type” above). The Rumanian paratype
is from condensed Upper Bathonian — Lower Callovian sediments (see Rai-
leanu et al, 1964, p. 688); the locality is Vadu Crisului, Rumania. The

“Bulgarian paratype is from unzoned Upper Bathonian sediments near the
village Repljana (Vidin); 2 number of other Bulgarian specimens, crushed or
incomplete, were found in various section of Upper Bathonian in N. W. Bul-



garia. Recently three typical specimens were collected by me in the Vrat-
nishki Limy Sandstones (Ragin Bed; condensed “Retrocostatum” — Aspidoi-
des Zones) near the village of Prevala (Michailovgrad), Bulgaria (coll. BAN,
nos. J1058, J1059 and J1065). Arkell's specimen GSM. Bi9651 (1959,
p. 245) is from the upper part of the Fuller’s Earth Rock (“Retrocostatum”
Zone) in a boring at Patterdown, near Chippenham (Wilts), England. All
the other specimens mentioned in the synonymy were collected in the past
from Bathonian sediments in different European countries and their revised
stratigraphical position is not accurately known.

Oecotraustes (Paroecotraustes) laevis Lissajous
PL. IV, fig. 8

1923. Oecotraqs]tes laevis Lissajous, p. 122, pl. XXVI, fig.7 [non fig. 8=0. (P,) davai-
censis|.

Type. The lectotype here designated is the specimen figured by Lis-
sajous (1923, pl. XXVI, fig. 7).1t wasfound in sediments {hat contain a
fauna of the “Zone a Hecticoceras retrocostatum” (sensu Lissajous, 1923,
which islarger thanthe “Retrocostatum” Zone of Torrens, 1965). The loca-
lity is Fuissé (Macon), France. Dimensions of the lectotype as measured on
a cast: max. diam. 45 mm. (at wholly preserved aperture); at 30 mm.: 16.0 mm.
(0.53), 8.5 mm. (0.28), 6.0 mm. (0.20); at 45 mm.: 24.0 mm. (0.53), —, 7.0 mm.
(0.155). Type series — 2 specimens. The lectotype is kept in the Museum
at the University, Lyon (Coll. M. & B. Lissajous, no. A.4743a).

Description. This is a rare, large, elliptically coiled species. The
sole ornamentation consists of several rursiradiate, widely spaced outer ribs
of low relief which appear on the last quarter of the last whorl, but quickly
disappear towards the aperture. The remaining part of the lateral walls is
completely smooth, but on their inner part strongly prorsiradiate striae can
be seen at the aperture. A weak spiral groove is developed on the latter
half of the lateral walls. The umbilicus is characteristically small and is sur-
rounded by comparatively high and vertical umbilical walls and a sharp umbi-
lical edge. The venter is narrow and fastigate, but the keel diminishes towards
the aperture and the venter becomes wide, blunter and more rounded.

Comparisons. O. (P) davaicensis, being almost entirely smooth, is
easily distinguishable. The outer ribbing of O. (P.) glojanensis appears ear-
lier and thus it cannot be mistaken for O. (P.) laevis. O. (P.) waageni has
a much wider umbilicus.

Distribution. For ihe locality and age of the lectotype, the sole
known specimern of his species, see under “Type” above.

Oecotraustes (Paroecotraustes) davaicensis Lissajous
PL 1V, fig. 7

1923. Qecotraustes davaicensis Lissajous, p. 122, pl. XXVI, figs. Y, 9a and 10.
1923. Oecotraustes laevis LLissajous, pl. XXVI, fig. 8 (only).

Type. The lectotype here designated is the specimen figured by Lis-
sajous (1923, pl. XXVI, fig. 9). It was found in sediments that contain a
fauna of the “Zone a Hecticoceras retrocostatum” (sensu Lissajous, 1923,
which is larger than “Retrocostatum” Zone of Torrens, 1965). The loca-
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lity is Davayé (Macon), France. Dimensions of the lectotype as measured on
a cast: max. diam. 40 mm. (the aperture is not preserved); at 30 mm.:
16.5 mm. (0.55), 7.5 mm.(0.25), 4.5 mm. (0.15); at40 mm.: 21.0 mm. (0.52),
9.5 mm. (0.24), 5.5 mm. (0.14). Type series — 2 specnmens The lectotype is
kept in the Museum at the University, Lyon (Coll. M. & B. Lissajous,
no. A. 4746).

Description. This is a rare, large species that is regularly or slightly
elliptically coiled and almost entirely deprived of ornamentation, the lateral
walls being smooth, with falcoid striae, whose relief becomes stronger at the
point where they change in direction. No spiral groove is present, but just
before the aperture a slight depression appears in the middle of the lateral
walls. The umbilicus is very small and is surrounded by comparatively high
and vertical umbilical walls and a sharp umbilical edge. The venter is narrow
and fastigate, but the keel fades strongly towards the aperture, the venter
becoming wide, blunter and more rounded.

Comparisons. O. (P.) laevis is very close, but has several outer
ribs of low relief on the last quarter of the last whorl. O. (P.) glojanensis
is easily distinguished by the possessing of outer ribs.

Distribution. For the locality and age of the lectotype and para-
lectotype see under “Type” above. The species has been found also.in a
section of the same age as the lectotype near Fuissé (Macon), France (Lis-
sajous, 1923, pl. XXVI, fig. 8).

Oecotraustes (Paroecotraustes) splerdens Arkell
PL 1V, figs. 1—6

1951b. Oecotraustes (Paroecotraustes) splendens Arkell, p. 7,
1951¢c. QOecotraustes (Paroecotraustes) splendens Arkell; Ar
3a, b. c; text-fig. 18, no. 1 (holotype refigured).

Type. The holotype is the specimen figured by Arkell (1951b, plL 1,
fig. 1). It was found in the Aspidoides Beds (condensed Subcontractus —
Morrisi Zones), Holz Berg near Schwandorf (Oberpfalz), Germany. Dimen-
sions of the holotype as measured on a cast: max. diam. 37 mm. (with the
base of the lateral lappets preserved); at 35 mm.: 15.5 mm. (0.44), 8.5 mm.
(0.25), 10.0 mm. (0.29). Type series — 1 specimen. The holotype is kept i the
Geologisches Institut der Eidgendssischen Technischen Hochschule, Zitrich
(Cool. L. Krumbeck).

Description. This is the most variable Qecofraustes (Paroecotraus-
tes). Medium sized, the species encompasses individuals ranging from regu-
larly coiled to highly elliptically coiled and scaphitoid and in this respect no
two specimens in the collection of 15 specimens before me are exactly
alike. When such a variability exists it is difficult to couple individuals into
supposed sexually dimorphic pairs, but I still think ihat the example given
on text-fig. A, no. 3 is a true one. The ornamentation appears very early,
but it is also highly variable with regard to the relief of the ribs. The inner
ribs are prorsiradiate with exaggerated - bullae which become stronger and
stronger towards the aperture. The outer ribs are rursiradiate, moderately
dense and strong, irregular, each being surmounted by a clavus. The spiral
groove, deep and conspicuous in some individuals, is hardly visible in others.
The umbilicus is moderately open, but the umbilical walls which are high

pl. I,
e

fig. 1.
kell, p.70, pl. VIII, figs. 2,
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and vertical on the inner whorls, fade at the aperture, the lateral walls slop-
ing towards the umbilical seam. The wide and keeled venter is square-
shouldered, but the keel fades towards the aperture, with the venter becom-
ing rounded.

Comparisons. Although highly variable, the species is well differen-
tiated and it is difficult to confuse it. O. (P.) ziegleri, which is a close
species, is smaller, with denser ribbing, the inner ribs never developing
exaggerated bullae. There are no other close species.

Distribution. The species seems to be restricted to the Subcontractus
Zone. For the locality and age of the holotype see under “Type” above. In
England the species has been found in the Fuller’s Earth Rock (Subcontractus
Zone) at Thornford (Dorset) and also in unzoned Fuller’s Earth at Doulting
(Somerset). In Bulgaria many specimens of this species have been collecled
from the Prevala Beds (Dessivich Oo'ite Limestone; condensed Subcontrac-
tus — “Retrocostatum” Zones), near the village of Prevala (Michailovgrad).

Oecotraustes (Paroecotraustes) collignoni sp. nov.
PL VI, fig. !
1958. ‘Oecotraustes serrigerus Waag.; Collignon, pl. X, figs. 54, 5da.

Type. The species is named after the French palaeontologist Gen.
M. Collignon. The holotype was found in Upper Bathonian sedimenis
(the Histricoides Zoneof Collignon, 1958)in a section near Andranomantsy
Il (Diego Suarez), Madagascar. Dimensions of the holotype as measured on
the original:  max. diam. 36 mm. (the aperture is not preserved); at 25 mm.:
12.0 mm. (0.47), 7.0 mm. (0.28),6.0 mm. (0.24); at 35 mm.: 17.0 mm. (0.48),
10.0 mm. (0.28), 8.0 mm. (0.23). Type series — 1 specimen. The holotype is kept
in the collection of Gen. M. Collignon, Isére, France (locality no. 870-B).

Description. The Madagascar holotype is the sole known specimen.
This is a medium sized ' Oecotraustes (Paroecotraustes) with progressively
higher whorls, which are almost regularly coiled. The inner ribs are prorsi-
radiate, dense for this subgenus and highly irregular, being somewhat grouped
in pairs. The outer ribs are slightly rursiradiate and arched, each one being
surmounted on the ventrolateral edge by a claviform node. The characteristic
feature of this species is that each of the inner ribs gives rise to only one
outer rib. While the inner ribs are often coupled, the outer ones are regu-
larly spaced. The spiral groove is distinct but very narrow and shallow. The
umbilicus is small for the subgenus and is surrounded by moderately low
and vertical umbilical walls and a distinct but blunt umbilical edge. The fas-
tigate venter is comparatively wide, with a well differentiated keel which
remains strong up to the end of the preserved part of the specimen.

Comparisons. There are no species for which O. (P.) collignoni
could be mistaken. O. (P.) serrigerus is smaller, has a different style of rib-
bing and possesses a wider umbilicus.

Distribution. For the locality and age of the holotype, the sole
known individual of this species, see under “Type” above.
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Subgenus Pseudoecotraustes subgen. nov.
(Khimshiashvilli & J. Stephanov)

Nomenclature The type species of this new subgenus is "Oeco-
traustes (Pseudoecotraustes) bifurcus sp. nov. (Khimshiashvilli & J.
Stephanov). )

Diagnosis. The sole known species is small (about 30 mm. when
adult) with a moderately wide umbilicus (*25). The venter is fastigate
and ribbed, with small chevrons. The ribbing is falcate and dense, every rib
bifurcates on the ventrolateral edge and the new secondary ribs curve strongly
forward across the venter forming the chevrons mentioned above. The spiral
groove is slightly developed. Upper Battonian or Lower Callovian (the age
is not accurately known).

Comparisons. The ribbed venter with small chevrons on the keel
clearly distinguish this subgenus from the outher subgenera of the genus
Oecotraustes.

Oecotraustes (Pseudoecotraustes) bifurcus sp. nov.
(Khimshiashvilli & J. Stephanov)

PL 1, fig. 10

T ype. The species has characteristically bifurcale ribs on the ventrola-
teral edge which gave the species its name. The holotype (pl. 1], fig. 10) was
found by Dr. N. G. Khimshiashvilli near the village of Tsessi (Amb-
rolauri, Great Caucasus), Georgia, USSR, in sediments whose age is not well
localised (Upper Ba'honian or Lower Callovian), but it seems to me that
these are most probably of Upper Bathonian age. Dimensions of the holotype
as measured on the original: max. diam. 28 mm. (with ihe base of the
lateral lappets preserved);at 22 mm.: 9.2 mm.(0.42), —, 5.5 mm. (0.25); at
28 mm.: 12.5 mm. (0.45), —, 7.0 mm. (0.25). Type series —— 1 Georgian spe-
cimen. The hololyre is kept in the Museum at the Palaeobiological Institute,
Georgian Academy of Sciences, Tbilissi (Coll. N. G. Khimshiashvilli).

Description. This is a rare, small species which is regularly coiled.
The ornamentation consists of thin dense falcate ribs, the inner par(s of
which are prorsiradiate, while the outer parts are rursiraciate and arched,
becoming slightly enlarged on the ventrolateral edge. Here, instead of nodes
or clavi, the ribs suddenly bifurcate and the secondary ribs curve strongly
forwards over the carinate venter forming small chevrons on the keel at
this point. The shell is preserved over a considerable part of the last whorl
and shows numerous striae on the ribs and in the spaces between them
that follow the direction of the ribs. The spiral groove is clear but narrow
and weak, and coincides with the change of direction of the ribs, the latter
showing characteristically greater relief here. The umbilicus is mode-
rately open, surrounded by moderately high and steep umbilical walls, the
umbilical edge being distinct but rounded. The venter is narrow, fastigate
and with small chevrons.

Comparisons. There are no close species with which O. (P.) bifurcus
could be confused.

Remarks. No Oppeliids are known up to the present which possess
such ventral chevrons, though genera of other subfamilies, outside
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the Oppeliinae, show large variability in crenulate or toothed venters. The
chevrons of this species are, however, of a different style and result from
an evolutionary phenomenon, similar to that which produced the chevrons in
the Amaltheidae and Cardioceratidae (see Howarth, 1958-—1959; Arkell,
1939 and 1980). The descendants of O. (P.) bifurcus (if any) remain unknown,
however.

Distribution. This is given in the notes under “Type” above.

Subgenus Thraxites subgen. nov.

Nomenclature. The type species of this new subgenus is Qecotraustes
(Thraxites) thrax sp. nov.

Diagnosis. Small (+30—40 mm. when adult) with moderately open
(£0.25) to wide (+0.40) umbilicus. Venter fastigate and smooth. Ribbing
sygmoidal or falcate on the phragmocone, suddenly changing on the beginn-
ing of the body chamber, the outer ribs becoming more or less widely
spaced with strong exaggerated ventrolateral clavi. No spiral groove, but
the direction of ribbing is well expressed. Upper Bathonian — Middle
Callovian.

Comparisons. OQecotraustes (QOecotraustes) do not possess outer
ribs which suddenly become widely spaced with strongly exaggerated ven-
trolateral clavi. Paroecotraustes have angular ribs and a more or less distinct
spiral groove. Pseudoecotraustes have a ribbed venter and small chevrons
on the keel.

Oecotraustes (Thraxites) haemussensis sp. nov.
PL 11, figs. 7—8

Type. The species is named after the ancient name Haemuss of the
recent Balkan Mountains. The holotype (pl. II, fig. 7) was found in the
Polaten Limestones (Serrigerus Bed; “Retrocostatum” Zone) near the village
of Glojane (Teteven), Bulgaria. Dimensions of the holotype as measured on
the original: max. diam. 30 mm. (the aperture is not preserved); at 20 mm.:
9.0 mm. (0.45), 6.0 mm. (0.30), 5.5 mm. (0.27); at 30 mm.: 13.0 mm. (0.43),
7.0 mm. (0.23), 80 mm. (0.27). Type series — 2 Bulgarian specimens. The
holotype is kept in the Museum at the Geological Institute, Bulgarian Aca-
demy of Sciences, Sofia (Coll. BAN, no. J606).

Description. A small and strongly elliptically coiled species whose
ornamentation appears early on the last whorl but one. It consists of slightly
angular ribbing, the inner and outer ribs being similar in strength. Each
inner rib, however, shows a slight thickening on ihe umbilical edge and
each outer rib ends on the ventrolateral edge in a small nodule. On the
body chamber the style of the ribbing suddenly changes, the inner ribs
being transformed into strong but short prorsiradiate bullae, while the
outer ribs become widely spaced, strong, straight and almost radial. On the
ventolateral edge each outer rib ends in a strong clavus. A characteristically
smooth space here exists between the inner bullae and the outer ribs. The
umbilicus is moderately wide and is surrounded by sloping umbilical walls
and an extremely rounded umbilical edge. The venter, keeled and fastigate
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on the phragmocone, becomes almost tabulate with a small keel and marked
ventrolateral edges, which are formed by the rows of the ventrolateral clavi
of the outer ribs.

Comparisons. There are no close species for which O. (T.) hae-
mussensis could be mistaken.

Distribution. The species occurs in the “Retrocostatum” Zone. For
the locality and age of the holotype see under “Type” above. The other
Bulgarian paratype was found in unzoned Upper Bathonian sediments near
the village of Gintsi (Sofia).

Oecotraustes (Thraxites) davitashoilii sp. nov.
Pl 11, fig. 9

Type. The species is named after the Georgian palaeobiologist L. Sh.
Davitashvili. The holotype (pl. II, fig. 9) was found in the Nodigera
Bed (Macrocephalus Zone) near the village of Mitrovtsi (Michailovgrad),
Bulgaria. Dimensions of the holotype as measured on the original: max.
diam. 36 mm. (at broken aperture); at 36 mm.: 13.0 mm. (0.36), 9.0 mm. (0.25),
150 mm, (0.41). Type series — 1 Bulgarian specimen. The holotype is kept
in the Museum at the Geological Institute, Bulgarian Academy of Sciences,
Sofia (Coll. BAN, no. J1023).

Description. The holotype is the sole known specimen and is, unfor-
tunately, incomplete, a part of its whorls being broken and absent. The
specimen shows, however, characteristic features which make me name it.
This is a medium sized, very evolute and slightly elliptically coiled Oeco-
traustes (Thraxites) whichis septate to 25 mm. The inner whorls are entire-
ly deprived of ornamentation. The last whorl shows widely spaced, slightly
rursiradiate, distinct outer ribs, each one being surmounted on the ventro-
lateral edge by a small but distinct clavus. Towards the aperture the ribs
and the clavi suddenly fade, but do not wholly disappear, persisting to the
end of the incomplete last whorl as rib-like undulations very low in relief.
The inner part of the last whorl is smooth. The umbilicus is extremely wide,
the umbilical walls are very low and vertical, the umbilical edge, being
very rounded, is not clear. The venter is moderately wide and keeled, but
the keel decreases and entirely disappears from the beginning of the body
chamber, making the venter rounded.
~ Comparisons. There are no close named species with which O. (T.)
davitashvilii eould be mistaken. Horioceras depereti Lemoine (Lemoine,
1932, pl. XXIV, figs. 1—11) which seems to me to be an Oecotraustes
(Thraxites) is comparable, but differs in having only 6—8 strong and ex-
tremely widely spaced ventrolateral clavi and, besides, it is more involute.
O. (T.) conjungens, on the other hand, possesses much denser ribbing and
also thin inner ribs that are described in Mayer's text but are not visible
in his picture (1865, pp. 322—323, pl. VII], fig. 6).

Distribution. Macrocephalus Zone. For the locality and age oi the
holotype which is the sole known specimen see under “Type” above.
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Text-fig. B. la, b — Oecotraustes (Paroecotraustes) subfuscus W aagen. Holotype (lost),
reproduction of the original figure of Waagen [1869, pl. XX (5), figs. 6a, b|; the specimen
is from Lower Bathonian sediments containing a Zigzag Zone fauna (according to the present
classification) from St. Pezenne near Niort (Deux-Sévres). France, 2a, b — Qecotraustes (Par-
oecotraustes) serrigerus Waagen. Lectotypedesignated by Lissajous (1923, p. 120)
(lost) ; reproduction of the original figure of Waagen [1869, pl. XX (5), figs. 7a, b]; the
specimen is from Upper Bathonian sediments that were thought by Waagen to contain
his Aspidoides Zone fauna (probably whole Upper Bathonian ol present classification) from
Balin (Cracow), Paland. 3a, b — Oecotraustes (Paroecotraustes) waageni J. Stephanov.
Holotype (lost); reproduction of the original figure of Waagen [1869, pl. XX(5). figs. 8a, b];
the specimen is from Upper Bathonian sedimenis that were thought by Waagen to
contain his Aspidoides Zone fauna (probably whole Upper Bathonian of present classification)
from Balin (Cracow), Poland. 4 — Qecotraustes (Paroecotraustes) densicostatus Lissajous.
Lectotype here designated (lost) ; reproduction of the original [ligure of Lissajous (1923,
pl. XXVI, fig. 6); the specimen is from Bathonian sediments (sce p. 53 of this pape.) near Davay¢
(Micon), France. 5a, b, c — Qecotraustes (Paroecotraustes) densicostatus Lissajous; the
specimen is from unzoned Bathonian sediments of a locality in the Minor Caucasus Moun-
tains pear the village of Novo-Saratovka (river Dzegamchayi), Azerbaidgan, USSR (Coll.
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Ocecotraustes (Thraxites) conjungens (Mayer)
Text-fig. B, no. 7

1865. Ammonites conjungens Mayer, p. 322, pl. VI, fig. 6.

non 1869. Oecotraustes conjungens K. Mayer; Waagen, p. 232(54), pl. XX(5)
figs. 5a, b, ¢ [=0. (T.) thrax).

non 1888. Ammonites conjungens May.; de Grossouvre, p. 377,pl. IV, figs. 1a, b.

non 1888. Qecotraustes conjungens (K. Mayer); S. Buckman, pl. XX, figs. 13—14
[=0. (0.) nodifer]; and figs. 15—17 [=0.(0.) costiger].

non 1915. Oppelia (Oekotraustes) conjungens Waagen (non Mayer); Loczy, p. 337,
pl. llI, figs. 8—9; text-figs. 62—64.

non 1930. Paroecotraustes conjungens (Mayer); Sapth, p. 29, pl. I, figs. 9a—c.

non 1935. Oppelia conjungens Waagen; Passendorfer, p. 95 pl. IV, fig. 8.

non 1956. Oppelia (Ofejcotraustes) conjungens W aag.; Sachariewa-Kowatschewa,
p. 254, pl. X], fig. 6.

Type. The lectotype here designated is the specimen figured by
Mayer (1965, pl. VIII, fig. 6). It was found in Callovian sediments near
Echningen (Wiirttemberg), Germany, that contain a Macrocephalus Zone
fauna (sensu Mayer, 1865; for discussion of the age of the Echningen
Callovian see in Arkell, 1956a, p. 119). Which of the two syntypes is
the one of which measurements are given by Mayer (1865, p. 322; see
the Latin text), is not stated, although it seems that the figured specimen
has, in fact, been measured. To avoid further confusion I am not using here
either the above dimensions, or dimensions measured on May er’s illustration
(see synonymy). Both lectotype and paralectotype according to the kind
information of Dr. B. Ziegler, must be considered as lost. The species
needs, therefore, a neotype designation.

Description. The original characteristics and picture of the lateral
and ventral views of the lectotype given by Mayer (see synonymy) seems
to define the species satisfactorily. This is a rare, small, almost regularly
coiled Oecotraustes (Thraxites), whose crnamentation consists of very fine
sygmoidal ribs, described by Mayer (1865, pp. 322—323) as “... petites
cOtes assez distanles, en forme de v trés-ouvert...”, but which are not
visible on this illustration on pl. VIII, fig. 6. At the beginning of the body
chamber the ribs are somewhat farther apart, each ending on fhe ventro-
lateral edge in a small but distinct node. The whole ornamentation suddenly
fades towards the aperture, but, probably, does not completely disappear.
The umbilicus is moderately wide for the subgenus. The venter is fastigate

M. R. Abdulkassumzade) 6a, b— Qecotraustes (Paroecotraustes) ziegleri sp. nov.
Paratype ; the specimen is from unzoned Bathonian sediments near the village of Tonashen (Mi-
nor Caucasus Mountains). Azerbaidgan, USSR (Coll. T. A.Gassamnov). 7a, b — Qecotraustes
(Thraxites) conjungens (Mayer). Lectotype here designated (lost); reproduction of the ori-
ginal figure of Mayer (1865, pl. VIII, fig. 6); the specimen is from Lower Callovian sedi-
ments that confain a Macrocephalus Zone fauna (sensu Mayer, 1865; discussion of the
age of the Ehningen. Callovian see in Arkell, 1956a, p. 119); the locality is near Ehningen
(Wiirttemberg), Germany. 8a, b — Qecotraustes (Thraxites) thrax sp.nov. Holotype (St. Slg. f.
Paldont. u. hist. Geol., Miinich, coll. Mii., AS I 519); reproduction of the original figure of
Waagen [1869, pl. XX(5), figs. 5a, b]; the specimen is from Lower Callovian sediments
containing a Macrocephalus Zone fauna (senstt Waagen, 1869; discussion of the age of
the Balin Oolite see in Rdzycki, 1953, pp. 242—245, 383—384 and Arkell, 1956a,
pp. 480—482); the locality is Balin (Cracow), Poland. All specimens natural size, with the
exception of that on fig. 4 which if) slightly enlarged ; figs. 5—6 — casts; photo —
.Baklov.
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but the keel decreases towards the aperture, the venter becoming round-
ed here.

Comparisons. O. (T) thrax is larger, more or less elliptically coiled,
much more involute and possesses angular ribbing. O. (T.) davitashvilii is
also larger, much more evolute and possesses only outer ribs that are much
more widely spaced than the same of O. (T.) conjungens. No other named
close species exist.

Distribution. For the locality and age of the lectotype and para-
lectotype see under “Type” above.

Oecotraustes (Thraxites) thrax sp. nov.
Text-fig. B, no. 8

1869. Oecotraustes conjungens K. Mayer; Waagen, p. 232 (54), pl. XX (3), figs. 5 a, b, c.

Type. The species is named after the ancient Thracian population of
the Balkan Peninsula. The holotype is the specimen of Waagen [1869,
pl. XX (5), fig. 5}. It was found in sediments that contain a Macrocephalus
Zone fauna (sensu Waagen; discussion of the age of the Balin Qolite see
in Ré6zycki, 1953, pp. 242—245, 383—384 and Arkell, 1956a, pp. 480—
482); the locality is near the village of Balin (Cracow), Poland. Dimensions
of the holotype according to the original: max. diam. 42 mm. (the aperture
is not preserved); at 42 mm.: 17.0 mm. (0.40), 10.0 mm. (0.24), 11.0 mm.
(0.26). Type series — 1 specimen. Dr. P. Wellnhofer kindly searched
and found the holotype in the Bayerische Staatssammlung fiir Paliontologie
und historische Geologie, Minich (Coll. Mit,, no. AS I 519).

Description. A medium sized and rather rare Oecotraustes (Thrax-
ites). The ribbing on the phragmocone is extremely weak and consists of
falcate and very dense ribs that end at the ventrolateral edge without form-
ing nodes or clavi. At the very beginning of the body chamber, however,
the ribbing suddenly changes: the inner prorsiradiate parts of the falcate
ribs disappearing entirely, while their outer rursiradiate parts become widely
separate, ending on the ventrolateral edge in strongly exaggerated clavi.
The latter are about 8 in number and towards the aperture these suddenly
disappear. Thus the lateral walls of the body chamber continue entirely smooth up
to the end of the conch. No spiral groove,but the change in direction of the
ribs is quite distinct. The umbilicus is moderately open and is surrounded by
vertical umbilical walls comparatively high for the subgenus and by a cha-
racteristically sharp umbilical edge. The venter is narrow and keeled, but the
keel fades as the ventral clavi disappear, with the venter becoming gra-
dually more rounded.

Comparisons. O. (T.) conjungens is smaller, more evolute and pos-
sesses sygmoidal ribbing. There are no other named species with which
O. (T.) thrax could be confused.

Distribution. For the localily and age of the holotype see under
“Type” above,
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V. OTHER OECOTRAUSTES OR POSSIBLE OECOTRAUSTES

Twenty seven species are described in the present paper, but these do
not exhaust the specific content of the genus. Several new Bulgarian spe-
cies remain unnamed because of material either fragmentary, crushed, worn,
or otherwise unsuitable for naming. Several new foreign species (English,
Rumanian, Azerbaidganian, etc.), whose original specimens or casts were
kindly sent to me by friends, were left to be named by their collectors.
Further, colleagues wrote to me that a number of new species of their own
collections, not seen by me, will be named and published in the near fu-
ture. Thus, the genus Oecofraustes may embrace about 40 species — 27 no-
minal and about 13 potential ones. However, I believe that this is not the
end and new further species, whose existence might now only be suspected,
will be discovered, carefully studied, named and published in the future.

Besides, below I am discussing several species which remain uncer-
tain, as far as.l1 am concerned, (1) whether they belong to this genus or
not; (2) whether they are separate species or are their names junior subject-
ive synonyms of previously named species. These are:

1. Oecotraustes minor Parona (1896, p. 15, pl. I, figs. 12a, b). The
illustration of this Bajocian species (Humphriesianum and Subfurcatum
Zones; see Sturani, 1964, pp. 22—34) cannot suggest a definite opinion,
but I discussed Qecotraustes minor with Dr. C. Sturani, who kindly
wrote to me that it is a species which was based on immature specimens.
The latter, according to him, are comparable with nuclei of the genus Oppe-
lia (ex. gr. subradiata)or ot QOecotraustes genicularis. 1 am more inclined to
agree with the first of Dr. Sturani’s above two suppositions, but I would
also add and emphasize that the piclure of Oecotraustes minor (if correct)
is very close to,and is congeneric with, the specimen described and photo-
graphically - reproduced by Krimholz & Stankevich as Oecofraustes
nodifer (1963, the plate, fig. 8), which in my opinion is a new subgenus of
the genus Cadomoceras Munier-Chalmas, 1892. Oovpelia vicetina P a-
rona (1896, p. 13, pl. |, fig. 10) mentioned by Sturani (1964, p. 25) as
“Qecotraustes vicetinus (Parona)” do not belong to the genus Qeco-
traustes.

2. Qecotraustes angustus H. Douvillé [1916, p. 15, pl. Ill, figs. 6 a,b;
described in the text as Oppelia (Oecotraustes) angusta]. The photographic-
ally reproduced lateral and ventral views of this Oppeliid from the Upper
Bajocian (Subfurcatum Zone; see Arkell, 1952, p.297; Arkell &Lucas,
1953; Farag, 1959, p. 179) suggest an Oecotraustes. The species resembles,
and is probably even conspecific with, Oecofraustes (Paroecotraustes) sub-
fuscus, which is a species from the Zigzag Zone; however, many reasons
exist agaiust such a subordination. QOecotraustes angustus needs re-study:
its holotype must be found in the collections and described in modern terms
(I believe - that it is not lost) and also new topotypes must be collected,
if possible.

3. Oppelia skrodzkyi Brasil [1895, p. 41, pl. 1II, fig. 14 (photograph)
and fig. 15 (drawing)]. The photographically reproduced lateral view of this
Oppeliid from the Upper Bajocian (mixture of Garantiana and Subfurcatum
Zones; see Arkell, 1956a, p. 50) resembles an Oecotraustes in lateral view.
However, Brasil pointed outin his text {hat “Les coOtes passent sur la ré-
gion siphonale ol elles se raccordent avec les cOtes venant de lautre face,
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en formant des arcs saillants & concavité dirigée vers 'ouverture”. In addition,
the conch is described as “non carénée” and the drawing (if correct) of the
whorl sections of the last and last but one whorls shows a rounded venter,
indeed. These features suggest that Oppelia skrodzkyi does not belong to any
of the known subgenera of Oecofraustes. The subgenus Oecotraustes (Pseu-
doecotraustes), which is an Upper Bathonian or even early Callovian sub-
genus, shows a ribbed but fastigate venter which is not comparable with
the venter of Oppelia skrodzkyi. Re-study of this species is needed, but in
any case it does not belong to Oecofraustes.

4. Oekotraustes binodosus Simionescu (1905, p. 17, pl. Ill, figs. 5a, b).
The illustration of this Oppeliid suggests a true Strungia Arkell, 1952,
from the Upper Bathonian, and is a junior subjective synonym of Strungia
redlichi (Popovici-Hatzeg) (see Patrulius, 1957, p. 262)..

5. Horioceras deperefi Lemoine (1932, p. 482, pl. XXIV, figs. 1—11;
fig. 2 is the holotype). The photographically reproduced specimens of the
type series suggest an Oecotraustes (Thraxites), which is probably conspe-
cific with the specimens figured as “Oppelia (Oekotraustes) conjungens” by
Loczy (1915, pl. 1, figs. 8—9). Re-study of Horioceras depereti is also
urgently needed. Lemoine’s other Horioceras (1932, pl. XXIV, figs. 12
and 12a) is a true Distichoceras.: Distichoceras concinnum (Lemoine).
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PLATEI

a, b, ¢. Oecotraustes (Oecotraustes) genicularis Waagen. Lectotype. The specimen is
found in Upper Bajocian sediments at Sully near Bayeux (Normandy), France;
original of Waagen [1869, pl. XX(5), fig. 4] and Westermann (1958, pl. I,
fig. 1). St. Slg. f. Paldont u. hist. Geol.,, Munich (Coll. Mii, AS I 521).

2. Qecotraustes (Oecotraustes) bomfordi Arkell. Holotype. The specimen is from the
Zigzag Bed (Zigzag Zone), Powerstock Station quarry (Dorset), England; original

.ol Arkell (1951¢, pl. VII, fig. 12). Sedgwick Muslum, Cambridge (SM. J29002).

3. Oecotraustes (Oecotraustes) bomfordi Arvkell. Paratype. The spe.imen is from the
Zigzag Bed (Zigzag Zone), Powcrstock Station quarry (Dorset), England ; original
of Arkell (1951c, pl. VII, fig. 11). Sedgwick Museum, Cambridge (SM. J29007).

4a, b, ¢; Oecotraustes (Qecotraustes) westermanni sp. nov. Holotype. The specimen is
from early Upper Bajocian sediments in the section “Hontoria 11” near Burgos,
Spain; original of Westermann (1958, pl. 1, fig. 4). Mus. Geol. Bundesan-
stalt fiir Bodeaforschung, Hannofer (Coll. Hann., no. b301!).

5a, b. Oecotraustes (Qecotraustes) costiger S. Buch man. The specimen is from a locality
in Shipton Gorge ~(Dorset), England, from Parkinsoni Zone (Bomfordi Subzone)
(Coll.LH. S. Torrens, no. 2730).

6a, b, ¢, d. Oecotraustes (QOecotraustes) costiger S. Buckman. Lectotype. The specimen
is from the lower part of the Crackment Limestones (Parkinsoni Zone, Bomfordi
Subzone), Bradford Abbas (Dorset), England ; original of S. Buckman (1888,
pl. XX, figs. 15—~16) and Arkell (1951c, pl. VI, fig. 6). Sedgwick Museum, Cam-
bridge (SM. J6418).

7a,b, c. QOecotraustes (Oecotraustes)costiger S. B uc km an. Paralectotype. The specimen is
from the lower part of the Crackment Limestones (Parkinsoni Zone, Bomfordi Subzone),
Bradford Abbas (Dorset), England; original of S. Buckman (1888, pl. XX,
_f]iﬁgzilé)n and Arkell (1951¢c, pl. VI, fig. 5). Sedgwick Muscum, Cambridge (SM.

).

All specimens natural size ; all specimens were whitened wlth NH,Cl before the photographing ;
pholo — D. Baklov; fig. 5 — original, figs. 1—4 and 6—7 — casis.
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PLATE II

1. Qecotraustes (Oecotrausies) bradleyi Arkell, Paratype. The specimen is from the
Zigzag Bed (Zigzag Zone), Powerstock Station quarry (Dorset), England; original
of Arkell (1951c, pl. VII, fig. 2). Sedgwick Museum, Cambridge (SM. J29003).

2a, b. Oecotraustes (Oecotraustes) bradleyi Arkell. Holotype. The specimen is from the
Zigzag Bed (Zigzag Zone), Powerstock Station quarry (Dorset), England ; original
of Arkell (1951c, pl. VII, fig. 1). Sedgwick, Museum, Cambridge (SM. J29004).

3a, b. Oecotraustes (Oecotraustes) nodifer S. Buck man. The specimen is from the Coarse
Oolite Horizon (condensed Zigzag — Subcontractus Zones) at the village of Dolny
Lom (Vidin), Bulgaria. Mus. Geol. Inst., Bulg. Acad. of Sci,, Sofia (Coll. BAN,
no. J1024).

4a, b, c. Oecotraustes (Qecotraustes) nodifer S. Buckman. Holotype. The specimen is
from the lower part of the Crackment Limestones (Parkinsoni Zone, Bomfordi
Subzone), Bradford Abbas (Dorset), England; original of S. Buckman (1888,
pl. XX, figs. 13—14) and Arkell (1951¢, pl. VII, fig. 8). Sedgwick Museum, Cam-
bridge (SM. J6417).

5a, b, ¢. Oecotraustes (Oecotraustes) bakalovi sp. nov. Holotype. The specimen is from the
Polaten Limestones (Serrigerus Bed ? “Retrocostatum” Zone) near the village of
Glojane (Teteven), Bulgaria. Mus. Geol. Inst, Bulg. Acad. of Sci, Sofia (Coll.
BAN, no. J588).

6. Oecotraustes (Oecotraustes) bakalovi sp. nov. Paratype. The specimen was found in
strata that contain a “Retrocostatum” Zone fauna in a section at the village of
Dolna Riksa (Michailovgrad), Bulgaria. Mus. Geol. Inst., Bulg. Acad. of Sci., Sofia
(Coll. BAN, no. J598).

7a, b, c. Oecotraustes (Thraxites) haemussensis sp. nov. Holotype. The specimen is from
the Polaten Limestones (Serrigerus Bed; “Retrocostatum” Zone) near the village
of Glojane (Teteven), Bulgaria. Mus. Geol. Inst., Bulg. Acad. of Sci.,, Sofia (Coll.
BAN, no. JG06).

8. QOecotraustes (Thraxites) haemussensis sp. nov. Paratype. The specimen was found in
unzoned Bathonian sediments near the village of Gintsi (Sofia), Bulgaria. Mus.
Geol. Inst., Bulg. Acad. of Sci., Sofia (Coll. BAN, no. J590).

9a, b, c. Qecotraustes (Thraxites) davitashvilii sp. nov. Holotype. The specimen is from
Nodigera Bed (Macrocephalus Zone) near the village of Mitrovtsi (Michailovgrad),
Bulgaria. Mus. Geol. Inst., Bulg. Acad. of Sci.,, Sofia (Coll. BAN, no. J1023).

10a. a. Oecotraustes (Pseudoecotraustes) bifurcus sp. nov. (Khimshiashvilli & J.
Step hanov) Holotype. The specimen is from sediments whose age is thought
to be Upper Bathonian or Lower Callovian, but it seems that these have an Upper
Bathonian age; the locality is near the village of Tsessi (Ambrolauri, Great Cau-
casus), Georgia, USSR. Mus. Palaeobiol. Inst., Georg. Acad. of Sci., Tbilissi (Coll.
N. G. Khimshiashvilli).

All specimens natural size ; all specimens were whitened with NH,Cl before the pholographing ;
photo — D. Baklov; figs. 1—2, 4 and 10 — casts; figs. 3 and 5—9 — originals.
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PLATE I

1. Oecotraustes (Paroecotraustes) formosus Arkell. Holotype. Thie specimen is from the
Aspidoides Beds (condensed Subcontractus — Morrisi Zones), Holz-Berg near
Schwandorf (Oberpfalz), Germany ; original of Arkell (1951b, pl. 1, fig. 4) and
Arkcell (1951c, text-fig. 18, no. 2). Polyteck. Mus., Ziirich (Coll. L. Krum-
beck).

2. Oecotraustes (Paroecotraustes) formosus Arkell. Paraiype. The specimen is from the
Aspidoides Beds (condensed Subcontractus — Morrisi Zones), Holz-Berg near
Schwandorf (Oberpfalz), Germany ; original of Arkell (1951b, pl. I, fig. ) and
Arkell (1951c, text-fig. 13, no. 3). Polyteck. Mus., Ziirich (Coll L. Krumbeck).

3—8. Oecotraustes (Paroecotraustes) formosus Arkell. Topotypes. Specimens from the
Aspidoides Beds (condensed Subcontractus — Morrisi Zones), Holz-Berg near
Schwandorf (Oberpfalz), Germany. Polyteck. Mus,, Ziirich (Coll. L. Krum b e c k).

9a. b. Qecotraustes (Paroecotraustes) waageni J. Stephanov. Neotype. The spccimen
is from the Aspidoides Schichten (Aspidoides or <“Retrocostatum” Zones) from
Lechstedt near Hildesheim (Lower Saxony), Germany; dcscribed by Wester-
mann (1958, pl. 1, fig. 6) as “Paroecotraustes (Paroecotraustes) serrigerus
(Waagen, 1876)" and the original of J. Stephanov (1961b, text-fig. 2).
Mus. Geol. Bundesanstalt fiir Bodenforschung, Hannover (Coll. Hann. no. b302).

10a, b. Qecotraustes (Paroecotraustes) waageni J. Stephanov. Paratype. The specimen
is from the Aspidoides Schichter (Aspidoides or “Retrocostatumn” Zones) from
Lechstedt near Hildescheim (Lower Saxony), Germany; described by Wester-
mann (1958, pl. I, fig. 7) as *“Paroecotraustes (Paroecotraustes) serrigerus
(Waagen, 1876)". Mus. Geol. Bundesanstalt fiir Bodenforschung, Hannover (Coll.
Hann. no. b303).

11. Qecotraustes (Paroecotraustes) waageni J. Stephanov. The specimen is from con-
densed Upper Bathonian — Lower Callovian sediments from Vadu Crisului, Ru-
mania (Coll. D. Patrulius).

12a, b. QOecotraustes (Paroecotraustes) serrigerus W aagen. Neotype. The specimen is
from the Polaten Limestones (Serrigerus Bed ; “Rctrocostatum’” Zone) near the
village of Glojane (Teteven), Bulgaria; original of J. Stephanov (1961b, text-
fig. 1). Mus. Geol. Inst., Bulg. Acad. of Sci., Sofia (Coll. BAN, no. J601).

13. Qecotraustes (Paroecotraustes) serrigerus W aagen. The specimen is from the Prevala
Beds (Dessivich Oolite Limestone; condensed Subcontractus — <“Retrocostatum”
Zones) near the village of Prevala (Michailovgrad), Bulgaria. Mus. Geol. Inst.,
Bulg. Acad. of Sci., Sofia (BAN, no J846).

All specimens naiural size; all specimens were whitened with NH,C! before the pholographing ;
photo — D. Baklov and G. Kirov; fligs. 1-2 and 9-—10 — casts, figs. 3—8 and 12—13
— originals.
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la, b. Oecotraustes (Paroecotraustes) splendens Arkell Holotype. ~ he spccimen is from
Aspidoides Beds (condensed Subcontractus — Morrisi Zones), Holz-Berg near
Schwandorf (Oberpfalz), Germany ; original of Ark e11(1951b, pl. ], fig. 1). Polyteck.
Mus,, Zirich (Coll. L. Krumbeck).

2a, b, c¢. Oecotraustes (Paroecotraustes) splendens Arkell. The specimen if from the
Fuller’s Earth Rock (Sucontractus Zone) near Thornford (Dorsci), England ; original
of Arkell (1951¢c, pl. VI, fig. 3). Geol. Surv. & Mus., London (Coll. GSM.,

no. 73163).
3—6. Qecotraustes (Paroecotraustes) splendens Arkell. The specimeus are from the Pre-
vala Beds (Dessivich Oolite Limestone; condensed Subcontractus — “Retrocos-

tatum” Zones), near the village of Prevala (Michailovgrad), Bulgaria. Mus. Geol.
Inst., Bulg. Acad. of Sci., Sofia (Coll. BAN, nos..J811, J1062, J812 and J376).

7a, b. Oecotraustes (Paroecotraustes) davaicensis Lissajous. Lectotype here designated.
The specimen is from sediments containing faunas of the “Zone a Hecticoceras
retrocostatum” of Lissajous (larger than “Retrocostatum” Zone of Torrens,
1965), near Davayé (Macon), France; original of Lissajous (1923, pl. XXVI,
fig. 9). Mus. Lyon University, Lyon (Coll. M. & B. Lissajous, no. A. 4746).

8a, b. Oecotraustes (Paroecotraustes) laevis Lissajous. Lectotype here designated. The
specimen is from scdiments containing faunas of the “Zone a Hecticoceras retro-
costatum” of Lissajous (larger thian “Retrocostatum” Zone of Torrens, 1965),
near Fuissé (Macon), France; original of Lissajous (1923, pl. XXVI, fig. 7).
Mus. Lyon Univeristy, Lyon (Coll. M. & B. Lissajous, no. A. 4743a).

All specimens natural size; all specimens were whitened with NH,Cl before (he photograph
ing ; photo — D. Baklov; figs. 1—2 and 7-8 — casts, figs. 3—6 — originals.
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la, b, c. Oecotraustes (Paroecotraustes) maubeugei sp. nov. Holotype. The specimen is from
the Prevala Beds (Dessivich Oolite Limestone ; condensed Subcontractus — <“Re-
trocostatum” Zones) near the village of Prevala (Michailovgrad), Bulgaria. Mus.
Geol. Inst., Bulg. Acad. ol Sci, Sofia (Coll. BAN, no. J581).

2a, b, c¢. Oecotraustes (Paroecotraustes) maubeugei sp. nov. Paratype. The specimen is col-
lected in the upper part of the Rugitela Beds (“Retrocostatum” Zone) in a section
at the S. W. corner of Stubbs Wood, Merehead Bridge, near East Cranmore (So-
merset), England (Coll. H. S. Torrens, no. 870).

3a, b. Oecotraustes (Paroecotraustes) maubeugei sp. nov. Paratype. The specimen is f{rom
the Prevala Beds (Dessivich Oolite Limestone; condensed Subcontractus — “Re-
trocostatum” Zones) near the village of Prevala (Michailovgrad), Bulgaria. Mus.
Geol. Inst., Bulg. Acad. of Sci,, Sofia (Coll. BAN, no. J850).

4. Qecotraustes (Paroecotraustes) maubeugei sp. nov. Paratype. The specimen is from Upper
Bathonian sediments of a section near the water-source Saka (Belshoyi Balkhan),
Turkmenia, USSR ; described by Sibirjakova (1951, pl. V, fig. 12) as “Oeco-
traustes cf. subfuscus (Waagen, 1869)”. Mus. Vses. N.-Issl. Geol. Inst., Lenin-
grad (Coll. L. V. Sibirjakova, no. 9083 — composite number for the whole
collection).

Sa, b. Oecotraustes (Paroecotraustes) maubeugei sp. nov. Paratype. The specimen is from
the Upper Bathonian of an unlocalised locality in [France, described by de Gros-
souvre (1888, pl. 1V, fig. 2) as “Ammonites serrigerus W aagen”. Mus., Sor-
bonne, Paris.

6—7. Qecotraustes (Paroecotraustes) maubeugei sp. nov. Paratypes. The specimens are from
the Prevala Beds (Dessivich Oolite Limestones; condensed Subcontractus — “Re-
trocostalum” Zones) mnear the village of Prevala (Michailovgrad), Bulgaria. Mus.
Geol. Inst., Bulg. Acad. of Sci., Sofia (Coll. BAN, nos. J827 and J574).

8a, b, ¢, d. Oecotraustes (Paroecotraustes) paradoxus J. Roemer. Holotype. The spe-
cimen is from the Aspidoides Schichten (“Retrocostatum’” Zone) from Lech-
stedt, near Hildesheim (Lower Saxony), Germany; original of Roemer (1911,
pl. VI fig. 13) and Westermann (1958, pl. 2, fig. 1). Mus. Georg-August Univer-
sity, Gottingen (Coll. Gott., no. Ldt. 41).

9a, b, ¢. Oecotraustes (Paroecotraustes) parvus W estermann. Holctype. The specimen
is from the Aspidoides Schichten (“Retrocostalum” Zone) from Lechstedt, near
Hildesheim (Lower Saxony), Germany ; described by Roemer as <“Oecolra-
ustes paradoxus n. sp., var.”” (1911, pl. VII, fig. 14) and original of Westermann
(1958, pl. 2, fig. 4). Mus. Georg-August University, Gottingen (Coll. Gott., mo.
Ldt. 42).

All specimens natural size; all specimens were whitened with NI4Cl before the pholographing ;
photo — D. Baklov (ligs. 4 and 5 were made in Leningrad or Paris) ; figs. 1—9 — originals.
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PLATE VI

la, b. Oecotraustes (Paroecotraustes) maubeugei sp. nov. Paratype. Cast of the natural ex-
ternal mould of a specimen from a section near the village of Tsona (Oni, Great
Caucasus), Georgia, USSR ; Upper Bathonian (probably “Retrocostatum’ Zone). Mus.
Palacobiol. Inst.. Georgian Acad. of Sci., Tbilissi (Coll. N. G. Khimshiash-
villi, no. 3407). :

2—3. Oecotraustes (Paroecotraustes) maubeugei sp. nov. Paratypes. The specimens are from
the Prevala Beds (Dessivich Oolite Limestone; condensed Subcontractus — “Re-
trocostatum” Zones) near the village of Prevala (Michailovgrad), Bulgaria. Mus.
Geol. Inst., Bulg. Acad. of S:i., Sofia (Coll. BAN, nos. J832 and J815).

4—35. Oecotraustes (Paroecotraustes) maubeugei sp. nov. Paratypes. The specimens are from
Rugitela Beds (“Retrocostatum” Zone) of Whatley (Soinerset), England; mentioned
by Arkell (1959, p. 215), as “QOecotraustes serrigerus W aage n”. Mus. Read-
ing University, Reading (Coll. F. Hodson, nos. 6359 and 6357).

6—8. Oecotraustes (Paroecotraustes) maubeugei sp. nov. Paratypes. The specimens are from
the Prevala Beds (Dessivich Oolite Limestones; condensed Subcontractus — “Re-
trocostatum” Zones) near the village of Prevala (Michailovgrad), Bulgaria. Mus.
Geol. Inst., Bulg. Acad. of Sci., Sofia (Coll. BAN, nos. J837, J838, J836).

All spacimens natural size ; all specimens were whitened with NH,Cl! before ihe pholographing ;
photo — D. Baklov; lig. 1 — casl, ligs. 2—8 — originals.
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PLATE VII

l1a, b. Qecotraustes (Paroecotraustes) collignoni sp. nov. Holotype. The specimen is from
Upper Bathonian sediments (Histricoides Zone according to Collignon, 1958) in
a section near Andranomantsy Il (Diego Suarez), Madagascar; described by Col-
lignon (1958, pl. X, figs. 54 and 54a) as <“Qecotraustes serrigerus Waag.”
(Coll. Gen. M. Collignon, Is¢re, France; locality no. 870—B).

2a, b, c. Oecotraustes (Paroecotraustes) prevalensis sp. nov. Holotype. The specimen is
from the Prevala Beds (Dessivich Oolite Limestone ; condensed Subcontractus —
“Retrocostatum’” Zones) near the village of Prevala (Michailovgrad), Bulgaria. Mus.
Geol. Inst., Bulg. Acad. of Sci., Sofia (Coll. BAN, no. J587).

3—4. Qecotraustes (Paroecotraustes) prevalensis sp. nov. Paratypes. The specimens are from
the Prevala Beds (Dessivich Qolite Limestone; condensed Subcontractus — “Re-
trocostatum” Zones) near the village of Prevala (Michailovgrad), Bulgaria. Mus.
Geol. [nst., Bulg. Acad. of Sci., Sofia (Coli. BAN, nos. J586 and J814).

5a, b. Oecotraustes (Paroecotraustes) prevalensis sp. nov. Paratype. The specimen is from
the Upper Bathonian of an unlocalised localily in France; described by de Gros-
souvre (1888, pl. 1V, fig. 3) as “Ammonites serrigerus Waagen”. Mus. Sor-
bonmne, Paris.

6a, b. Oecotraustes (Paroecotraustes) ziegleri sp. nov. Holotype. The specimen is from the
Prevala Beds (Dessivich Oolite Limestone ; condensed Subcontractus — “Retrocos-
tatum” Zones) near the village of Prevala (Michailovgrad), Bulgaria, Mus. Geol.
Inst., Bulg. Acad. of Sci., Sofia (Coll. BAN, no. J848).

7—8. Oecotraustes (Paroecotraustes) ziegleri sp. nov. Paratypes. The specimens are from
the Prevala Beds (Dessivich Oolite Limestone; condensed Subcontractus — “Re-
trocostatum” Zones) near the village of Prevala (Michailovgrad), Bulgaria. Mus.
Geol. Inst., Bulg. Acad. of Sci., Sofia (Coll. BAN, nos. J579 and J852).

9—10. Oecotraustes (Paroecotraustes) glojanensis sp. nov. Paratypes. The specimens are
from the Aspidoides Beds (condensed Subcontractus — Morrisi Zones), Holz-Berg near
Schwandorf (Oberpfalz), Germany. Polyteck. Mus., Ziirich (Coll. L. Krumbeck).

11. Oecotraustes (Paroecotraustes) glojanensis sp. nov. Holotype. The specimen is from the
Polaten Limestones (Serrigerus Bed; “Retrocostatum” Zone) near the village of
Glojane (Teteven), Bulgaria. Mus. Geol. Inst., Bulg. Acad. of Sci., Sofia (Coll. BAN,
no. J605).

All specimens natural size; all specilmens were whitened with NH,Cl before the photographing wiih
the exception of that of fig. 5; photo — D. Baklov (fig. 5 was made In Parls); figs. 1—11—
originals.
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