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Since the publication in 1937 of the Monograph of the Foraminiferal 
Family Vemeuilinidae (Special Publication No. 7, Cushman Laboratory 
for Foraminiferal Research), there have been many additions to the lit
erature of this group. To bring the work up to date this publication has 
been prepared to give additional references to the species and varieties 
included in the original monograph and to give figures and descriptions 
of the many new species and varieties since the publication of that mono
graph. Notes as to age and location are also given with each reference.

Family VERNEUILINIDAE 
Genu VERNEUILINA d’Orfafeny, 1840

VRRNKUILINA MAURITH Tmomm
Vemeuilina mauritii Bartenstein and Brand, Abhandl. Senck. Nat. Gea., No. 439, 1937, 

p. 183, pi. 1A, fig. 22. (Lias • Germany)
VKRNEUILINA FAVA Barteafttoln (PI. 1. 11*. 1)

Vemeuilina javus Bartenstein, in Bartenstein and Brand, Abhandl. Senck. Nat. Ges., 
Nor 439, 1937, p. 183, text fig. 18. ( Vemeuilina pulchra— construct a n. sp. in ezpl. of 
fig. 18)
Test slender, triangular in section, the angles more or less rounded, 

chambers regularly 3 to a whorl; increasing gradually in height as addeJ; 
sutures slightly depressed; wall finely arenaceous, surface smooth; aper
ture on the inner margin of the last-formed chamber. Length 0.47 mm.; 
breadth 0.08 mm. -Translation.

The types are from the Jurassic-Dogger, Aspidoides beds, Ziegelei 
Temme, Hildesheim, Germany.

VERNEUIUNA NEOCOMIEN8I8 MJatlluk
Vemeuilina neocomiensis Mjatliuk, Trans. Geol. Oil-Prospect. Instit., ser. A. fasc. 12 ,̂ 

1939, p. 50, pi. 1, figs. 12, 13.

The types are from the Lower Cretaceous, Neocomian, of tin* Middle 
Volga region, U. S. S. R.

The original has not been available for figures and description.
VERNEUILINA HCIUZEA ( uthniun and Alexander 

Vemeuilina schixea C u sh m a n , Foraminifera, 3rd fcd., T'40, Key. j»l 7, tin 21 1



Cretaceous - T ens)—Loro, Amer. Midland Nat, vol. 31, 1944, p. 5S0, pi. 3, fig. 6. 
(Lower Cretaceous - Tens).

TKEN KU IU N A ORNATA Omhmmn
Vem euilins limb at«  C u s h m a n  (not Teiqubm, 1882), Special PubL 6, Cushman Lab. 

Foram. Res., 1936, p. 2, pi. 1, fig. 2; Special Publ. 7, 1937, p. 12, pi. 1, fig. 21; pi 2,
figs. 1-5.

Vemeuilina om ata C u s h m a n , Contr. Cushman Lab. Fdram. Res., vol. 14, 1938, p. 28.
A new name was given to this species from the Cretaceous of Europe, 

F. limbata already having been used by Terquem.
VEBXEULLIXA KUBTI Jennings (PI. 1. flg. 2)

Verntuilirui kurti Jennings, Bull. Amer. Pal., vol. 23, No. 78, 1936, p. 12, pi. 1, fig. 4.
“ Test small, pyramidal, almost equidimensional, triangular in cross>- 

section, margins rounded; early chambers flush, later chambers slightly 
inflated; early sutures almost invisible, later ones somewhat depressed; 
wall finely arenaceous, smooth, with much cement; aperture an arched 
opening in the center of the base of the last chamber. Length, to 0.4S 
mm.; width, 0.40 mm.

“ This form differs from F. bronni in the greater rounding of the mar
gins and in the inflated character of the later chambers. Also the upper 
surface and aperture are more arched.”  *

The types arc from the Upper Cretaceous, Navesink marl, of New 
Jersey.

YERXEU ILIXA POLY8TROPHA Reusft
Vernruilina polystropha Paul, Mitteil. Badischen Geol. Landes., vol. 12, pt. 1, 1938, 

p. 41. (Oligocene - Bruchsal, Germany)— C usiiman, Foraminifera, 3rd Ed., 1940, 
Key, pi. 7, fig. 22. (Cretaceous - Trinidad)— of W itt P ijyt, Geol. Pal. Beschr. Umge- 
bung von Ljubuski, Hercegovina, Utrecht, 1941, p. 46, pi. 1, fig. 11. (Eocene, Flysch - 
Hercegovina).

VERXEU ILIXA P1XAREXSIS Cushman and Berratides
VmisuHina pirutrensis Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 12, 1938, p. 25. 

(Eocene - Cuba).

YER XEU ILIXA BROWN! Finlay (PI. 1. fl*s. 4. 5)
\\ nu aii'iiuA iron:;:: F in lay , Trans. Roy. Soc. New Zealand, vol. 69, 1939, p. 91, pi. 14, 

figs. 72, 73.
“ Shell large, triangular, with sharp angles and many chambers; usu

ally tapering fairly regularly to a sharp posterior point, but often with 
greatest width one-third of length from aperture, thence with a curved 
posterior taper and a much slighter anterior one; built of fine sandgrains 
in much cement. About 12 chambers on each side meeting in a zigzag 
central line between keels, which are sharp over the whole shell with 
practically flat surfaces between. Posterior ends of chambers form small 
hackwardly pointing serrations along keels. Sutures inconspicuous, ter



minal three chamber! angularly flattened at top. Aperture a small sub- 
circular opening with a narrow rim, situated in a small depression at 
junction of the three chambers. The general appearance is very like that 
of Gaudryina proreussi, but it lacks the bisenal stage and has a different 
aperture.

“ Length, 1.7 mm.; width 0.7 mm. to almost 1 mm. (microspheric).”  
The types are from Kakanui limestone of middle Oligocene age in New 

Zealand.
T E B N EU IU N A FU SI FOR MIS T p I n w M  (PI. 1. flg. 3)

Vemeuilina jusiformis T olmachoff, Annals Carnegie Mus., vol. 23, 1934, p. 291, pi. 40, 
figs. 4, 5.

“ Test free, bipyramidal, three-serial, the apical end rounded more 
bluntly than the basal one which is rather acute. The height and width 
are about equal, thus making outlines of the t̂ est rhombic, or the height 
is a little greater than the width. Transverse section triangular with 
rounded corners and somewhat inflated sides. Aperture, which could 
not be well observed, is apparently terminal and rounded. Surface 
smooth. Test is apparently calcareous through and through.”  Height 
0.S0-0.60 mm.; width 0.40-0.50 mm.

The types are from the Miocene, Atrato Valley, about 30 km. E. of 
Quibdo, Colombia.

The figure and description make it uncertain whether this is a 
Verneuilina> or may belong in the Buliminidae.

VERXEUILIXA sp. Tolmachoff
Vemeuilina sp. T olmachoff, Annals Carnegie Mus., vol. 23, 1934, p. 292, pi. 40, figs. 6, 

7. (Miocene - Colombia).

VERNEUILIXA op. Cushman and Hobaan
Verneuilina sp. C ushman and Hobson, Contr. Cushman Lab. Foram. Res , vol. 11. 19;5, 

p. 56, pi. 8, fig. 6. (Tertiary - California).

YERNEUILINA sp. Ishtzakl
Verneuilina sp. Ishizaki, Taiwan Tigaku Kizi, vol. 10, No. 4, 1939, p. 112, pi. S (1 ), 

fig. 16. (M iocene- Japan).
VERNEU1LINA sp. Cole

Vemeuilina sp. Cole, Bull. 19, Florida State Geol. Survey, 1941, p. 21. p! 1. tin. 11 
(Eocene - Florida).

The following species have been recorded as Verncuilimi. and n..trs <>n 
their relationships are added.
Vemeuilina cushmani Weinzierl and Applin [Set* / /

(Weinzierl and Applin)]
Vemeuilina mexicana Nuttall [See Karrenella mrxi.'un ; V  - n



V crneuilina propinqua H. B. Brady [Sec Eggerella propinqua (H. B. 
Brady) ]

Vcrneuilina scabra (Williamson), var. inomata Rhumbler [Sec Eggerella 
scabra (Williamson), var. inomata (Rhumbler)]

Vcrneuilina triquetra (Munster) ( =  ?)
Genus TRITAX1A Reuss, 1860
TRITAX1A PYRAMIDATA Renu

Tritaxia pyramidata C ushman, Foraminifera, 3rd Ed., 1940, pi. 11, fig. 16; Key, pi. 7, 
fig. 23. (Cretaceous - Trinidad).

TRITAXIA PLUMMERAE Clubman
Tritaxia plummerae Lozo, Bull. Amer. Assoc. Petr. Geol., vol. 27, 1943, p. 1066 (list). 

(Lower Cretaceous, Duck Creek formation - Texas)— T appan, Joum. Pal., vol. 17, 
1943, p. 487, pi. 78, figs. 17-21. (Lower Cretaceous, Duck Creek formation - Oklahoma 
and Texas).

TRITAXIA ELLISORAE C tub man
Tritaxia ellijorae C ushman, Contr. Cushman Lab. Foram. Res., vol. 20, 1944, p. 3, pi. 1, 

fig. 6. (Upper Cretaceous, Pecan Gap chalk member of Taylor marl - Texas).

TRITAXIA ap. Sllventrl
Tritaxia sp. Silvestri, Pal. Ital., vol. 32, suppl. 4, 1939, p. 58, pi. 6, fig. 3. (Eocene - 

Somaliland). w

Genus BARBOURINA Bermudez, 1939 (See BARBOURINELLA Bermudez, 1940)

Genus BARBOURINELLA Bermudez, 1940
Genoholotype, Barbourina atlantica Bermudez 

Barbourinella Bermudez, Mem. Soc. Cubans Hist. Nat., vol. 14, 1940, p. 410. 
Barbourina Bermudez, Mem. Soc. Cubans Hist. Nat., vol. 13, 1939, p. 9.— C ushman, 

Foraminifera, 3rd Ed., 1940, p; 117.

Test triserial throughout, triangular in section; wall arenaceous; aper
ture terminal, in terminal face of the last-formed chamber, rounded or 
elliptical with a short neck and slightly thickened lip.—Tertiary and 
Recent.

BARBOURINELLA ATLANTICA (BermMom) (PI. 1. flam. 6-8)
Barbourina atlantica Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 13, 1939, p. 10, pi. 1, 

figs. 1-4.— Palmer, 1. c., vol. 14, 1940, p. 118.— C ushman, Foraminifera, 3rd Ed., 
1940, Key, pi. 43, fig. 7.

Barbourinella atlantica Palmer, Mem. Soc. Cubana Hist. Nat., vol. 15, 1941, p. 303.

l est elongate, stout, surface of large sand grains; triserial in trans
verse section, acute at the initial end and truncate at the apertural end 
which is the widest part of the test; angles subacute with a tendency to 
become keeled; chambers numerous, of uniform size, increasing in size 
as added, distinct; slightly limbate sutures, depressed, six chambers 
visible on the lateral surface; aperture in the center of the terminal face,



circular, with a slightly raised, projecting border. Length 1.5 mm.; 
breadth 0.70 mm.—Translation.

The types are from off Cuba and it has also been recorded from the 
Oligocene of Cuba.

BABBOVBINEIXA BERNIJDEZI Tmlmrr (PI. 1. flg.
Barbourinella berm udeu Palme*, Bull. Amer. Pal., vol. 29, No. 115, 1945, p. . pi 1. 

fig. 1.
“Test of medium size for the genus, elongated, triserial and triangular 

in cross section throughout; broadest in the middle, narrowing to the 
bluntly pointed apex and truncated apertural extremities; angles acute; 
sutures very slightly depressed and inconspicuous; aperture a short tube 
in the apertural face of the final chamber, removed from the margin; 
surface finely arenaceous with much cement.”

“ Length of holotype, 0.7 mm.; maximum diameter, 0.38 mm.”
The types are from the Miocene, Bowden marl, of Jamaica.
“ The species differs from B. at lan tic a (Bermudez) in having only 

slightly depressed sutures and smoothly finished surface with much 
cement.”

BARBOURINELLA NIPEEN8I9 KelJsrr (PI. 1. flc. 10)
Barbourinella nipeensis K eijzer, Outline geol. eastern pan Prov. Oriente, Cuba, Utrecht, 

1945, p. 189, pi. 1, fig. 9.
“Test finely arenaceous, triserial throughout, triangular in cross-sec

tion. Initial end bluntly pointed, then gradually tapering. Sides slightly 
convex in the middle and becoming concave toward the angles. Cham
bers only little overlapping. Sutures raised and curved. Aperture on a 
short neck, somewhat above the base of the face of the last chamber. 
Length up to 1.20 n)m.; width up to 0.80 mm.”

The types are from the Oligocene or Miocene of Cuba.
“ The species differs from B . atlantica (Bermudez) in the larger num

ber of chambers, less limbate sutures and smoother finish.”
BARBOURINELLA ip, KeUwr (PI. 1. ft* 11)

Barbourinella sp. K eijzer, Outline geol. eastern part Prov. Oriente, Cuba, Utrecht, 194\ 
p. 189, pi. 1, fig. 10. (Oligocene-Miocene - Cuba).

Genus GAUDRYINA d’Orbigny, 1839
GAUDRYINA 8UBCRETACKA Cuithinun

Gaudryina subcretacea Lozo, Bull. Amer. Assoc. Petr. Geol., vol. 27, P45, p 11K.f. < | t̂ > 
(Lower Cretaceous, Duck Creek formation - T e x a s ; T a p p a s , Journ. Pal . 1 7 ,
1943, p. 490, pi. 78, figs. 28, 29. (Lower Cretaceous, Duck Creek fnrman • i <>U 

# homa and Texas).
GAUDRYINA ALEXANDEK1 1 u»humn

Gaudryina alexanderi T appan, Journ. Pal., vol. 17, 1943, p. 488 , pi. 7\ 22-2 7 . ,  :

Cretaceous, Duck Creek formation - Oklahoma and Texas).



GAUDRY1NA CU8HMANI Tippui (PI. 1. flf, 18)
Gaudryina cushmani T appan, Joum. Pal., vol. 14, 1940, p. 99, pi. IS, fig. 6.

“ Test large, conical, expanding rapidly from the small base, early 
portion triserial, and slightly inflated and triangular, later portion bi- 
serial; chambers low but broad and wide; sutures fairly distinct, slightly 
depressed, wall coarsely arenaceous; aperture a low arch at the base of 
the last chamber, color white. Length of holotype, 0.83 mm.; breadth, 
0.55 mm.; width 0.40 mm.”

The types are from the Lower Cretaceous, Grayson formation, of 
Texas.

GAUDRYINA RUGOSA d'Orblfny
Gaudryina rugosa A lbritton and Phleger, Journ. Pal., vol. 11, 1937, p. 350. (Upper 

Cretaceous, Corsicana marl - Texas)— Loetterle, Nebraska Geol. Survey, 2d ser., 
Bull. 12, 1937, p. 19, pi. 1, fig. 2. (Upper Cretaceous, Niobrara formation - Kansas, 
Nebraska, and South Dakota)— T halmann, Amer. Midland Nat., vol. 28,1942, p. 463. 
(Recent - Pacific)— C respin, Bull. 9 (Pal. Ser. No. 4 ), Commonwealth of Australia, 
Min. Res. Survey, (mimeographed), 1943, p. 79 (list). (Miocene to Pliocene - Vic
toria, Australia).

GAUDRYINA FAUJA8I (Reims)
Gaudynna jaujasi C ushman and D eaderick, Contr. Cushman Lab. Foram. Res., vol. 18, 

1942, p. 53, pi. 9, fig. 14. (Upper Cretaceous, Brownstown marl - Arkansas).

GAUDRYINA CRETACKA (Knrrer)
Gaudryina cretacea C ushman, Amer. Joum. Sci., vol. 242, 1944, p. 607, pi. 1, fig. 1. 

(Upper Cretaceous - Austria).

GAUDRYINA LAEVIGATA Frank*
Gaudryina laevigata T oulmin , Joum. Pal., vol. 15, 1941, p. 572, pi. 78, figs. 4, 5. (Wilcox 

Eocene, Salt Mountain limestone - Alabama)— C ushman and H edberg, Contr. Cush
man Lab. Foram. Res., vol. 17, 1941, p. 84, pi. 21, fig. 8. (Upper Cretaceous - C o
lom bia)— L eRoy , Colorado School Mines Quart., vol. 39, No. 3, pt. 1, 1944, p. IS, 
pi. 8, figs. 50, SI. (Miocene - Sumatra).

GAUDRYINA BfCNTOXENSIS (Carman)
Gaudryina bentonensis C ushman and D eaderick, Contr. Cushman Lab. Foram. Res., 

vol. 18, 1942, p. 52, pi. 9, figs. 12, 13. (Upper Cretaceous, Brownstown marl - Ar
kansas).

GAUDRYINA RUD1TA Ssndidse
Gaudryina rudita C ushman and T odd, Contr. Cushman Lab. Foram. Res., vol. 19, 

1943, p. 51, pi. 9, fig. 4. (Upper Cretaceous, Corsicana marl - Texas)— C ushman, I. c., 
vol. 20, 1944, p. 84. (Upper Cretaceous, Mooreville tongue of Selma chalk - Missis
sippi)— C ushman and D eaderick, Joum. Pal., vol. 18, 1944, p. 329, pi. 50, figs. 9, 10. 
(Upper Cretaceous, Marlbrook marl - Arkansas).

GAUDRYINA RUDITA teadldse. v»r. DIVKR8A Cushman and Goudkoff (Pi. l. flf. 19) 
Gaudryina rudita Sandidge, var. diversa C ushman and Goudkoff, Contr. Cushman Lab. 

Foram. Res., vol. 20, 1944, p. 55, pi. 9, fig. 6.



“Variety differing from the typical in the aomewhat larger size, slightly 
smoother test, and less tapering form.”

The types are from the Upper Cretaceous, 4451-ft. depth in Ohio Oil 
Willard No. 1 A well, in sec. 18, T. 20 N., R. 2 W ., Glenn Co., California.

GAUDBY1NA NKBBA8CEN810 Lwltcrle (FI. 1, n*. 14)
Gaudryina nebrascensis Loetteele , Nebraska Geol. Survey, 2d ser, Bull. 12, 1937, p. 20, 

pi. l,fig . 3.
“Test elongate, narrow, compressed, subquadrate in end view, great

est width near apertural end, biserial portion tapering uniformly to the 
triserial stage, at which point there is a pronounced offset in most speci
mens; chambers numerous, closely appressed, those of the biserial stage 
with a definite shoulder below which the surface is concave and above 
which it is strongly convex, provided also with longitudinal extensions 
of variable development at the peripheral angles forming irregular ridges 
down the test; sutures rather strongly oblique in the early stage, less so 
in the final few chambers, depressed in the biserial portion; aperture alow 
slit at the base of the final chamber, with a strongly developed, curved, 
lobular projection of the chamber at each side; wall rather coarsely are
naceous but quite smoothly finished. Length of holotype, 1.10 mm.; 
breadth, .42 mm.

“ This interesting form will probably not be confused with any pre
viously described species. It bears some resemblance to G. laevigata 
Franke var. pyramidata Cushman but is much more elongate and slen
der, and has a more reduced and more sharply delimited triserial stage. 
In addition, the chambers of G. nebrascensis are more inflated and much 
higher.”

The types are from the Upper Cretaceous, Fort Hays limestone, of 
Nebraska.

GAUDRYINA CANADEN8I8 Cutthman (PI. 1. fig. 22)
Bigenerina angulata C u sh m a n , Trans. Roy. Soc. Canada, 3d Scr., vol. 21, sec. 4, 1927, 

p. 131, pi. l,fig . 10.
Gaudryina canadensis C u sh m an , Contr. Cushman Lab. Foram. Res., vol. 19, 1943, p. 28, 

pi. 6, figs. 7, 8.

“ Test elongate, earliest portion triserial, becoming biserial early in the 
development and in some specimens tending to become uniserial; cham
bers distinct, inflated, 10 to 16 in the adult biserial portion, very gradu
ally increasing in size as added; sutures distinct, depressed; wall are
naceous with a large proportion of cement, easily contorted in lossili- 
zation; aperture enlarged at the base, tending to become terminal and 
more rounded in the uniserial chambers. Length 0.80-1 2" mm ; }.n .dth
0.22-0.25 mm.



“The wall has an abundance of brownish cement, apparently chitinous, 
and was apparently flexible so that in fossilization very few specimens 
kept their original shape.

“The species is evidently related to Gaudryina bearpawensis Wicken- 
den but that species has a much greater proportion of triserial chambers 
and the biserial stage much shorter with ho apparent tendency to be
come uniserial.”

The types are from the Lower Cretaceous of well samples of western 
Canada.

GAUMYINA QUADRAN8 C*skm»n
Gaudryina quadrant Cushman and Deadeeick, Joum. Pal., vol. 18, 1944, p. 330, pi. 50, 

list. 11, 12. (Upper Cretaceous, Maribrook mar! - Arkansas).
GAUMLY1NA WHANGA1A Finlay

Gaudryina wkanqada Finlay, Trans. Roy. Soc. New Zealand, vol. 69, 1939, p. 311, pi. 25, 
fist. 29-31.
“Small, elongate, slender, whitish, of fine sandgrains in excess cement, 

surface smoothed. Triserial part a third or more of length, sides a little 
concave, angles at first sharp, rapidly blunted by globose chambers (5 
distinct); biserial part twisted, chambers 4-5 pairs (last flatly globose), 
little increasing, sutures subhorizontal, shallow but distinct, end face at 
about 40° with very small round aperture at base. Size, 1.2 mm.”

The types are from the Upper Cretaceous, Campanian, of New Zea
land, and it is recorded as “always present in two forms, smaller ( meg- 
alo) only half size or less, with fewer triserial chambers and blunter apex, 
otherwise same as larger.”

GAUDBYIXA HEALYI Finlay
Gaudryina haalyi Finlay, Tram. Roy. Soc. New Zealand, vol. 69, 1939, p. 311, pi. 25, 

figs. 34, 35.
“Coarsely arenaceous, much cement, but rough surface. Triserial part 

about one-third of length, sides faintly concave, angles a little blunted. 
Biserial chambers about 3 pairs, convex, with posterior blunt angle, 
anteriorly flatly rounded and smoother, sutures furrowed but not dis
tinct. Terminal face sloping at 45°, the basal elongate-oval aperture 
one third as wide and half as high, with surrounding blunt angulation. 
Size, 1.4 mm.”

The types are from the Upper Cretaceous, Santonian, of New Zealand.
o A tr o r a x A  i r n n o A  s r k m

Gaudryina asiatica Bykova, Trans. Petrol. GeoL Prapect. I ns tit, ter. A, No. 121, 1939, 
p. 20, pi. 1, figs. 15,16, text fig. 2.
The types are from the Upper Cretaceous, Ferghana, U. S. S. IP.
The original has not been available for figures and description.



GAUDRYINA IfllU fA  VM v
Gaudryina rrliqua Finlay, Trins. Roy. Soc. New Zealand, roL f t  IW9, p. 311, pi 25, 

fip. 32, 33.
“Same general type as healyi, but smaller, much more quadrate, with 

flatter sides, shallow sutures, and shorter chambers, much flattened an
teriorly; terminal face much shorter, at angle of 30°; aperture short,
narrow. Size, 1 mm.”

The types are from the lowest middle Eocene, perhaps lower Eocene,
of New Zealand.

GAUDRYINA QUAOHLATKBA C M w i
Gaudryina? quadrilatera de Wm* Purr, GeoL PaL Besdir. Umgeboag Ton Ljobuski, 

Hercegovina, Utrecht, 1941, p. 47, pi. 1, fig. 12. (Eocene, Flysdi - Iluugprina).
GAUDRYINA GROMETR1CA S m  (PL 1. So. IS)

Gaudryina geometrica Howe, Ged. Bull. 14, Louisiana GeoL Surrey, 1939, p  33, pL 2, 
figs. 6, 7.—C u s h m a n  and T odd, Contr. Cushman Lab. Fovam. Kcs, roL 21, 1945,
p. n .
“ Test small, elongate, triangular in side view, subquadrangular in end 

view, early chambers triserial, the triserial portion comprising slightly 
less than one half the length, later portion biserial; sutures distinct, but 
only faintly depressed; wall coarsely arenaceous; apertural end broad, 
smooth, and nearly flat; aperture a small arched slit at the base of the 
apertural face.”

Holotype, length 0.56 mm.; greatest breadth 0.34 mm.
The types are from the Eocene, Cook Mountain formation, of Louisi

ana, and a questionable young specimen has been recorded from the
Eocene, Lisbon formation, of Alabama. •

OAUDBTINA OARDNKBA1 Cmhmmm
Gaudryina gardnerae Howe, Joum. Pal., vol. 16,1942, p. 267 (list). (Otigocene, Gkndon 

formation - Alabama)—Franklin, 1. c., vol. 18, 1944, p  306, pL 44* fig. 23. (Otigo- 
cene, Carapita formation - Venezuela).

GAUDRYINA SUBQUADRAT A OmMmm
TGaudryina subquadraia Parr, Joum. Roy. Soc. W. Australis, vol. 24, 1937-38, p. 90. 

(Eocene - Australia).

GAUDRYINA CONVEXA Cuhua. m . BANDTRGENSIS Cmhmmm M. A. H sm
Gaudryina convexa Cushman, var. sandisgmsis Israblsky, Proc. 6th Pac. ScL Congress, 

1939, p. 572, pi. 1, fig. 3. (Eocene - California).
Gaudryina sandiegensis M artin, Stanford Unhr. Publ., Univ. Ser., Geol. Sci., vol. 3, 

No. 3, 1943, p. 10 (list). (Eocene, Lodo formation - California).

GAUDRYINA TRINITATKNSI8 NntUU
Gaudryina trimtatensis Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 12, 1938, fy, 9. 

(Eocene - Cuba)—K lein pell, Miocene Stratig. Calif., 1938, p. 192. (Miocene - 
California)—Renx, Proc. 8th Amer. ScL Congress, 1942, p. 541 (list). (Eocene, San 
Fernando formation - Trinidad).



Fict. P *»
1. Vemauilina java Bartenstein. (After Bartenatein). X  60. a, b, opposite

•idea. Jurassic, Germany.............................................................................................  3
2. V. kurti Jenninga. (After Jenninga). X  45. a, front view; b, apertural

view. Upper Cretaceous, New Jeraey...................................................................... 4
3. V. fusiformis Tolmachoff. (After Tolmachoff). X  28. a, front view; b,

apertural view. Miocene, Colombia........................................................................  5
4,5. V. browni Finlay. (After Finlay). X  22. 4, Holotype. 5, Paratype.

Oligocene, New Zealand................................................................   4
6-8. Barbourinella atlantica (Bermudez). (After Bermudez). X  25. 6a, front

view; 6b, apertural view. Recent, off Cuba......................................................... 6
9. B. bermudeii Palmer. (After Palmer). X  45. a, front view; b, apertural 

view. Miocene, Jamaica............................................................................................... 7
10. B. nipeensis Keijzer. (After Keijzer). X  25. a, front view; b, apertural

view. Oligocene or Miocene, Cuba. .........................................................................  7
11. B. sp. Keijzer. (After Keijzer). X  25. a, front view; b, apertural view.

Oligocene or Miocene, Cuba....................................................................................... 7
12,13. Gaudryina eocenica van Bellen. (After van Bellen). M, Apertural view,

X  30. 13, Front view, X 15. Eocene, Yugoslavia............................................  15
14. G. nebrascensis Loetterle. (After Loetterle). X 45. a, front view; b,

apertural view. Upper Cretaceous, Nebraska....................................................... 9
15. G. torrei Bermudez. (After Bermudez). X  22. a, front view; b, apertural

view. Eocene, Cuba.   14
16. G. geometrica Howe. (After Howe). X  45. a, front view; b, apertural

view. Eocene, Louisiana....................................................  11
17. G. jenestrata Finlay. (After Finlay). X  22. Miocene, New Zealand. .......  17
18. G. cushmani Tappan. (After Tappan). X  44. a, front view; b, apertural

view. Lower Cretaceous, Texas...............................................................................  8
19. G. rudita Sandidgc, var. diversa Cushman and Goudkoff. (After Cushman

and Goudkoff). X  25. a, front view; b, apertural view. Upper Creta
ceous, California.............................................................................................................  8

20,21. G. (Pseudogaudryina) anachrons Finlay. (After Finlay). X  11. 20,
Holotype. Oligocene, New Zealand..........................................................................  23

22. G. canadensis Cushman. (After Cushman). X  35. a, b, different speci
mens. Lower Cretaceous, Canada............................................................................  9

23,24. G. guanajayensis Bermudez. (After Bermudez). X 17. 24a, front view;
24b, apertural view. Eocene, Cuba........................................................................  14

25. G. puertoricana Galloway and Heminway. (After Galloway and Hemin
way). X 55. a, b, opposite sides. Oligocene, Porto Rico................ 15

26. G. ( Pseudogaudryina) proreussi Finlay. (After Finlay). X  7. Holotype.
Eocene, New Zealand. 24





IG8.

1. Gaudryina soldadoensis Cushman and Renz. (After Cushman and Renz).
X  52. a, front view; b, apertural view. Eocene, Trinidad.............................  H

2-4. G. pseud ocollinsi Cushman and Stainforth. (After Cushman and Stain-
forth). X  16. Oligocene, Trinidad........................................................................ 15

5. G. leuiingeri Cushman and Renz. (After Cushman and Renz). X  23. a, 
front view; b, apertural view. Miocene, Venezuela............................................  16

6. G. thalmanni Cushman and Renz. (After Cushman and Renz). X  23. a, 
front view; b, side view. Miocene, Venezuela....................................................... 16

7. G. accelerata Natland. (After Natland). X  38. a, front view; b, apertural
view. Recent, off California......................................................................................  18

8. G. quadrat a Natland. (After Natland). X  55. a, front view; b, side
view; c, apertural view. Recent, off California...............................................  19

9-11. G. subglabrata Cushman and McCulloch. (After Cushman and McCul
loch). 9, X  48. 10, X  28. 11, X  38. 10a, 11a, front views; 106, side 
view; 10c, 116, apertural views. Recent, off California....................................  19

12. G. subglabrata Cushman and McCulloch, var. (After Cushman and McCul
loch). X 28. a, front view; b, side view; c, apertural view. Recent, off 
Lower California. ........................................................................................................  19

13. G. quadrangularis Bagg, var. antillana Bermudez and Acosta. (After 
Bermudez and Acosta). X 42. a, front view; 6, apertural view. Recent,
off Cuba...........................................................................................................................  19

14. G. sp. Keijzer. (After Keijzer). X  25. a, front view; b, apertural view. 
Oligocene or Miocene, Cuba....................................................................................... 20

15. G. sp. Frizzell. (After Frizzell). X  32. Upper Cretaceous, Peru................. 20





(i AC D *  YIN A TORtRI B e m M c i, (PI. 1. ft*. IS)
GauJryina torrei Bermudez, Mem. Soc. Cubans Hist. Nat., vol. 11, 1937, p. 138, pi. 16,

figs. 4, 5.

Test large, early portion triserial, triangular in section; remainder 
of test biserial, rounded in section; sutures deep, more visible in water 
or Canada balsam; surface distinctly arenaceous, formed of large cal
careous sand grains; color white; aperture small, in the center of the 
border of the last-formed chamber, in a slight depression with a projec
tion at each side. Length 1.5 mm.; diameter 0.6 mm.—Translation.

The types are from the Eocene, just north of Grua 9, Ramal Juan 
Criollo of Central Jatibonico, Province of Camaguey, Cuba.

C A U M Y IN A  GUANAJAYKN8I8 Brrm ^m n  (Pi. 1. flea. 23. 24)
GauJryina guanaiayenjis Bekmudez, Mem. Soc. Cubana Hist. Nat., vol. 11, 1937, p. 139,

pi. 16, figs. 9-11; voL 12, 1938, p. 9.

Test stout, somewhat longer than broad, triserial portion relatively 
large with three or four whorls, three chambers to a whorl, two or four 
chambers in the biserial portion, angles acute and distinct; chambers 
distinct, arranged alternately in a zig-zag form; sutures slightly de
pressed, wall distinctly arenaceous, the last two chambers*rounded and 
ornamented with a more or less regular reticulation, visible when the 
test is moist; aperture a low opening at the junction of the last two 
chambers. Length 1.5 mm.; diameter 0.9 mm.— Translation.

The types are from the Eocene, Norona, north of Guanajay, Province 
of Pinar del Rio, Cuba.

G A C D tr iN A  CUBANA Cushman and Berm tides
Gaudryina cubana Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 12, 1938, p. 8. (Eocene

- Cuba).

GAUDftYINA 8OLDADOEN8U  Cnehman aad Bens (PI. 2. tig. 1; pi. S. tig. 2)
Gaudryina sp. Cushman, Contr. Cushman Lab. Foram. Res., vol. 16, 1940, p. S3, pi. 9,

fig. 5.
Gaudryina soldadoensis C ushman and Renz, 1. c., vol. 18, 1942, p. 4, pi. 1, fig. 2.

“ Test somewhat longer than broad, slightly arcuate, early portion 
triangular and triserial, adult portion biserial, much compressed, the 
broader faces slightly concave, narrower one deeply so except in the 
final chamber in the adult; chambers distinct except in the early portion; 
sutures in the adult strongly depressed; waH finely arenaceous, the exr 
terior slightly roughened; aperture a rounded opening near the inner 
margin of the last-formed chamber. Length of holotype 1.3 mm.; 
breadth 0.65 nim.; thickness 0.35 mm.”

Tin- types are from the Midway Eocene, Soldado formation, Soldado 
K<u k, I nmdad, B. \V. I.



“ The species differs from G. jacksonetuis Cushman in the slightly 
arcuate form, greater compression, and more concave sides. It is prob
ably the same as that recorded in the above reference from the Midway 
of Alabama.”

GAUDRYINA EOCAENICA t m  B*U*a (PI. 1. An. 12. 13)
Gaudryina eocaenica van Bellen, Proc. Ned. Akad. Wetenschappen, vd. 44, 1941, p.

997, pi, fig. 2.
“ Roughly agglutinated form. Length about 1.5 times breadth. Initial 

end with three chambers in a whorl. Sutures depressed, often hidden by 
the agglutination of the test. Chambers may be somewhat inflated or 
projecting, chiefly in the later, biserial part. Aperture an arch at the 
base of the last chamber. The triangular section at the initial end is in
visible because of the roughness of the test. Sometimes the last chamber 
is somewhat terminal. Length up to 1 mm., breadth up to 0.7 mm.”

The types are from the Eocene of Ricice, near Imotski, eastern Dal
matia, Yugoslavia.

GAUDRYINA PUERTOR1CANA Galteway and Hemlawar (PI. 1. fla. 35)
Gaudryina puertoricana Galloway and Heminway, New York Acad. Sci, Sci. Survey

Porto Rico and Virgin Ids, vol. 3, pt. 4,1941, p. 324, pi. 7, fig. 7.
“Test small, flattened triangular in the early portion, becoming thicker 

and rounded in the later portion; triserial portion about half the length 
of the test; two sides flat, the third rounded; angles sharp but not keeled; 
chambers indistinct, not inflated except the last two; sutures flush with 
the surface, inconspicuous, thickened with calcite in the triserial portion; 
wall very finely arenaceous, composed of calcareous grains and calcareous 
cement, white in color; surface rather smooth; aperture a small, low arch 
at the base of the last septal face. Length, 0.33 millimeter; width, 0.20 
millimeter.”

The types are from the Oligocene, San Sebastian formation, of Porto 
Rico.

GAUDRYINA P8EUDOCOIXIN8I Coshman and Stalnfortli (PI. 2. ft*». 2-4) 
Gaudryina pseudocollinsi Cushman and Stainfoeth, Special Publ. 14, Cushman Lab.

Foram. Re*., 1945, p. 17, pi. 2, fig*. 1-3.
“Test large for the genus, elongate, about 2 Vi times as long as broad, 

periphery rounded, sides in the adult nearly parallel, base subacute; 
chambers numerous, as many as 8 to 10 pairs in the adult, earlier ones 
indistinct, later ones inflated, increasing gradually in height in the later 
portion, earlier ones triserial, forming a rounded point at the base; su
tures indistinct except in the later portion where they are depressed; 
wall distinctly arenaceous, surface roughened; aperture arched, it the



inner margin of the last-formed chamber. Length 1.75-2.35 mm.; 
breadth 0.«M).87 mm.”

The types are from the Oligocene, Cipero formation, Cipero Coast, 
Trinidad, B. W . I.

“This species much resembles G. coUinsi Cushman from the Miocene 
of Australia but differs in the early triserial portion which is greatly re
duced and not triangular as in that species, and in the greater amount of 
inflation in the adult chambers.”

GAUDRYINA KARRERIANA Cukm tn
Gaudryina karreriana Galloway and Heminway, New York Acad. Sci., Sci. Survey 

Porto Rico and Virgin Ida., vol. 3, pt. 4, 1941, p. 324, pi. 7, fig. 6. (Upper Oligocene 
to lower Miocene, Ponce and Quebradillaa formations - Porto R ico).

GAUDRYINA GRACILIS Clubman and Lalmlnc 
Gaudryina gracilis Kleinpell, Miocene Stratig. Calif., 1938, p. 191. (Miocene - Cali

fornia).
GAUDRYINA ASPERITA Cnahman and Barbat

Gaudryina atlantica (B ailey) , var. asperxta K leinpell, Miocene Stratig. Calif., 1938, 
p. 191. (Miocene • California).

GAUDRYINA COIXINSI Cushman m
Gaudryina coUinsi C respin, Bull. 9 (Pal. Ser. No. 4 ), Commonwealth of Australia, Min. 

Res. Survey, (mimeographed), 1943, p. 79 (list). (Miocene - Victoria, Australia).

GAUDRYINA THALMANNI Cushman and Renz (PI. 2. As. 6)
Gaudryina thalmanni C is h m a n  and R enz, Contr. Cushman Lab. Foram. Res., vol. 17, 

1941, p. 7, pi. l,fig . 14.
“ Test of medium size, usually more than twice as long as broad, gradu

ally tapering throughout, somewhat compressed, periphery rounded, 
slightly lobulate, triserial stage short; chambers comparatively few, in
flated, rapidly increasing in size and height as added, in the adult stage 
becoming higher than broad; sutures distinct, earlier ones oblique, later 
nearly at right angles to the elongate axis, straight; wall finely arena*- 
ceous, smoothly finished; aperture a high, narrow opening in a depres
sion of the inner face of the last-formed chamber in the median line. 
Length 0.80-1.00 mm.; breadth 0.45 mm.; thickness 0.35 mm.”

The types are from the lowermost Miocene, lower Agua Salada forma
tion, from Pozon, 27.0 km. southeast (103°) of Pueblo Jacura, District 
Acosta, State Falcon, Venezuela.

“ This species differs from G. trinitatensis Nuttall in its more tapering 
form, less compressed test, more inflated and higher chambers, and more
depressed sutures.”

GAUDRYINA LEUZINGKRI Cishman aad Em u  (PI. 2. fl*. 5)
Gaudryina Uuungeri C ushman and Renz, Contr. Cushman Lab. Foram. Res., vol 17,

1941, p. 6, pi. 1, fig. 13.



“ Test large, elongate, about 2 Vi times as long as broad, rounded in 
transverse section, early triserial portion rapidly tapering, adult biscrial 
portion of nearly uniform diameter, periphery in the adult lobulate; 
chambers distinct, inflated, strongly so in the adult, increasing in height 
as added, in the adult about as high as broad; sutures depressed, strongly 
so in the adult, nearly at right angles to the elongate axis; wall distinctly 
arenaceous, but smoothly finished; aperture a low, arched opening in a 
depression at the base of the apertural face in the median line. Length 
2.00-2.30 mm.; breadth 0.90-1.00 mm.; thickness 0.55-0.60 mm.”

The types are from the Miocene, Agua Salada formation, from Isidro, 
34.9 km. east (81°) of Pueblo Piritu, District Zamura, State Falcon, 
Venezuela.

“This species differs from G. trinitatensis Nuttall in the less com
pressed, more elongate test, with more inflated chambers and more de
pressed sutures.”

GAUDRYINA 8 OLID A 8ch water
Gaudryina solid a L e Ro y , Colorado School Mines Quart., vol. 36, No. 1, pt. 2, 1941, p. 69, 

pi. 2, figs. 6, 7. (Miocene or Pliocene - Dutch East Indies)— G laessnkr, Proc. Roy. 
Soc. Victoria, vol. 55 (n. ser.), pt. 1, 1943, p. 69 (list). (Miocene - Indo-Pacific).

GAUDRYINA FLINTII Cushman
Gaudryina flintii K leinpell, Miocene Stratig. Calif., 1938, p. 191. (Miocene -California) 

— Renz, Proc. 8th Amer. Sci. Congress, 1942, p. 548 (list). (Oligocene, Cipero forma
tion - Trinidad)— Crespin, Bull. 9 (Pal. Ser. No. 4 ), Commonwealth of Australia, Min. 
Res. Survey, (mimeographed), 1943, p. 79 (list). (Miocene - Victoria, Australia)—  
C usiiman and Stainforth, Special Publ. 14, Cushman Lab. Foram. Res., 1945, p. 16, 
pi. 1, fig. 23. (Oligocene, Cipero formation - Trinidad).
This species, as has been noted by Finlay, may be placed in the genus 

Migros on the basis of its nearly terminal aperture.
GAUDRYINA TRIANGULARIS Cushman

Gaudryina triangularis Cushman and LsRoy, Joum. Pal., vol. 12, 1938, p. 123, pi. 22, 
fig. 6. (Miocene - California)— Kleinpell, Miocene Stratig. Calif., 1938, p. 192, pi. 1, 
figs. 1, 4. (Miocene - California)— Cushman, Foraminifera, 3rd Ed., 1940, Key, pi. 7, 
fig. 24. (Miocene - California)— Chapman, Trans. Roy. Soc. So. Australia, vol. 65, 
1941, p. 193. (Recent - off Australia)— Franklin, Joum. Pal., vol. 18, 1944, p. 307, 
pi. 44, fig. 21 (Oligocene, Carapita formation - Venezuela).

GAUDRYINA FENKSTRATA Finlay (PI. 1. As. 17)
Gaudryina jenestrata Finlay, Trans. Roy. Soc. New Zealand, vol. 69, 1939, p. 92, pi. 14, 

fig. 68.

“ Shell fairly large, elongate; triangular apical portion with sharp 
angles, relatively smooth, and of very small extent compared with rest 
of shell, which is about five times as long. Later part of shell quadrangu
lar-rhombic in section, front and back practically flat, sides with a low



but acute medial angle. From the three initial angles other keels diverge 
or are intercalated to enclose on front and back a long pointed area which 
widens more rapidly than shell outline, so that the impression is given 
of keels converging posteriorly to meet the triangular ones. Another 
sharp keel runs medially down the sides. All these keels are connected 
by horizontal ridges outlining the chambers; anteriorly these thicken and 
widen; on sides they are curved, producing a fenestrate effect. About 
seven biserial chambers on each side follow the triangular part; they are 
horizontal with grooved sutures between. Aperture normal, a small 
rounded opening at base of terminal face, which is flattened and not 
inflated.

“ Length, reaching up to 1.8 mm.; width, 0.75 mm. Thickness about 
two-thirds width.”

The types are from the lower Miocene of New Zealand; Marsden, 6 
miles south of Greymouth, “ Blue Bottom.”

GAUDRYINA ROBUST A Cuihnin
Gaudryina robusta Chapman, Trans. Roy. Soc. So. Australia, vol. 65, 1941, p. 193.

(Recent - off Australia).

GAUDRYINA PAUPER AT A KftrUad
Gaudryina pauper at a C ushman and M cC ulloch, Allan Hancock Pacific Exped., vol. 6,

No. 1, 1939, p. 92, pi. 8, fig. 4. (Recent - eastern Pacific).

GAUDRYINA 8UBTKNUIH Cuahman
Gaudryina tenuis Cushman (not Grzybowski, 1897), Special Publ. 6, Cushman Lab.

Foram. Res., 1936, p. 10, pi. 2, fig. 5; Special Publ. 7, 1937, p. 70, pi. 10, figs. 2, 3. 
Gaudryina subtenuis Cushman, Contr. Cushman Lab. Foram. Res., vol. 14, 1938, p. 28.

A new name has been proposed for this Recent species from off the 
Philippines. It also, as has been noted by Finlay, may be placed in the 
genus Mxgros.

GAUDRYINA ACCELERATA Natland (PI. 2. fig. 7)
Gaudryina accelerata Natland, Bull. Scripps Instil. Oceanography, Tech. Scr., vol. 4,

No. 5, 1938, p. 139, pi. 3, figs. 9, 10.

“ Test tapered, thin and slightly twisted, with an obscure, very short, 
triserial stage followed by a well-defined, long, biserial stage; chambers 
numerous, rapidly increasing in length as added; periphery slightly fobu- 
late, rounded; walls thin, composed of sand grains neatly held together 
\n ith greenish gray cement; sutures indistinct, not depressed, slightly 
curved; aperture a low, arched opening at the inner margin of the last 
chamber. Length 0.84 mm.; breadth 0.72 mm.; thickness 0.18 mm.”

Tin* t \ pes are from off the coast of California in 165 meters.
“ This unusually accelerated Gaudryina with a very short obscure tri- 

m ii.il st age has the appearance of a Textularia.”



O AUDIYIKA QUADRATA Natfaod (Pi 2. flf. •>
Gaudryina quadrangularis Natland (not Bagg) , Bull. Scripps Inttit. Oceanography, 

Tech. Ser., vol. 3, No. 10, 1933, no. 10, line 106 on table.
Gaudryina quadrata Natland, I. c., vol. 4, No. 5, 1938, p. 139, pi. 3, figs. 14-16.

Test elongate, with a short, abruptly tapering, triserial stage followed 
by a long biserial stage, quadrate in cross section, with four almost equi
lateral slightly concave walls having rather acute margins; sutures in
distinct, not depressed; walls arenaceous, rough, held together with light 
greenish gray cement; aperture an arched orifice at the inner margin of 
the last chamber. Length 0.53 mm.; breadth 0.27 mm.; thickness 
0.27 mm.”

The types are from off the coast of southern California and it is also 
recorded from the Pleistocene of the Los Angeles Basin.

“ G. quadrata Natland differs from G. quadrangularis Bagg, its closest 
relative, by having concave walls with rather acute margins.”

GAUDRYINA SUBGLABRATA Cashman and MtCullaeh (PI. 2. A*«. t i l )  
Gaudryina subglabrata Cushman and M cC ulloch, Allan Hancock Pacific Exped., vol. 6, 

No. 1, 1939, p. 92, pi. 8, figs. 5-7.
“Test comparatively small, earliest portion triserial, very early be

coming biserial, and very much compressed with one face nearly flat, the 
other slightly convex, periphery subacute; chambers distinct, slightly 
inflated, low and broad, increasing in breadth more rapidly than in height 
as added; sutures distinct, depressed; wall finely arenaceous with much 
cement, surface smooth; aperture an elongate, low opening in a re
entrant of the inner margin of the last-formed chamber. length 0.60- 
1.15 mm.; breadth 0.50-0.60 mm.; thickness 0.30 mm.”

The types are from off the coast of California at Arvila Pier in 7 
fathoms. It occurs at numerous localities in the eastern Pacific.

“ This species differs from G. arenata Galloway and Wissler in the more 
flattened and more flaring test, lower and more numerous chambers, very 
small proportion of triserial chambers and smoother surface.”

GAUDBYINA SUBGLABRATA Ciahman and MeCallaeh. v»r. (PI. 2. A*. 12) 
Gaudryina subglabrata Cushman and M cC ulloch, var. Cushman and M cC ulloch, 

Allan Hancock Pacific Exped., vol. 6, No. 1, 1939, p. 93, pi. 8, fig. 8.
“ The figured specimen shows an extreme form in which the periphery 

is carinate and the chambers somewhat higher than in the typical form." 
It occurs off the coast of Lower California, Mexico.

GAUDRYINA QUADRANGULAR!8 Bm .  rmr. ANT1LLANA RrrtnuUc/ uml Ai-u»t;i
(pi. 2. n*. 13)

Gaudryina quadrangularis Bagg, var. antiliana Bermudez and Atosi.x, M m  S-.c 
Cubana Hist. Nat., vol. 14, 1940, p. 55, pi. 9, fijis. 4, 5.



Variety differing from the typical in its smaller site, less distinct su
tures, wall more finely arenaceous, and less compressed test.—Transla*-
tion.

The types of the variety are from Atlantis station 3000, lat. 23° HX 
N., long. 81° 29* W ., 160 fathoms.

GAUDRYINA m . Cmmhmmm mmi O a m tt (Pi. S. fe . 1)
Gaudryina spr Cushman and Garrett, Contr. Cushman Lab. Foram. Rea., vol. 15, 1939,

p. 78, pi. 13, fig. 3. (Eocene, Wika* - Alabama).
GAUDRYINA sp. IirM lsky

Gaudryina sp.IsaAELSKY, Proc. 6th Pac. Set Congress, 1939, p. 572, pi. 1, fig. 5; pi. 2, 
fig. 1. (Eocene - California).

GAUDBYINA ap. FrisMtt (PI. t . tig. 15)
Gaudryina sp. Frizzell, Joum. Pal., vol. 17, 1943, p. 340, pi. 55, fig. 9. (Upper Creta- 

• ceous, Ma! Paso shale - Peru).
GAUDRYINA »p. Cunhmao

Gaudryiruz sp. Cushman, Contr. Cushman Lab. Foram. Res., vol. 20,1944, p. 19. (Eocene, 
Aquia formation - Virginia).

GAUDBYINA ap. A LaBar (PI. S. tig. 4)
Gaudryina sp. A Leroy, Colorado School Mines Quart., vol. 39, No. ^pt. 1, 1944, p. 15,

pl. 8, figs. 48, 49. (Miocene - Sumatra).
GAUDBYINA ap. Applln and Jordan

Gaudryina sp. Applin and Jordan, Joum. Pal., vol. 19, 1945, p. 131 (list). (Paleocene - 
Florida).

GAUDBYINA ap. KalJaar (PI. 2. fig. 14)
Gaudryina sp. Keijzer, Outline geol. eastern part Prov. Oriente, Cuba, Utrecht, 1945, 

p. 189, p|. 1, fig. 11. (Oligocene-Miocene - Cuba).

Subgenus SIPHOGAUDRYINA Cushman, 1935
GAUDRYINA (SIPHOGAUDRYINA) AU8TINANA Coaknaa

Gaudryina ( Siphogaudryina) austinana Cushman and D eaderick, Contr. Cushman Lab. 
Foram. Res., vol. 18, 1942, p. 53, pl. 9, figs. 15, 16. (Upper Cretaceous, Brownstown 
marl - Arkansas)—C ushman, 1. c., vol. 20, 1944, p. 84, pl. 13, fig. 2. (Upper Creta
ceous. Mooreville tongue of Selma chalk - Mississippi).

GAUDRYINA (SIPHOGAUDRYINA) 8TKPHKN80NI Caakmaa
Ga.tdtyina i Si phogaudryina) stephensoni Cushman, Foraminifera, 3rd Ed., 1940, Key, 

i l 43. Hu. 1. (Upper Cretaceous - Texas)—C ushman and Deaderick, Joum. PaL, 
vol. is. l‘>44, p. 330, pl. 50, figs. 13, 14. (Upper Cretaceous, Marlbrook marl - Ar-
Linvis ).

i.AI DKM NA (SIPHOGAUDRYINA) RECTIANGULA Martin (Pl. S. lls. 8)
- ' S i g a u d r y i n a )  rectiangula M artin, Sunford Univ. Publ., Univ. Ser., GeoL

- , \ i• I 3. No. 3. 1943, p. 14, pl. 5, fig. 4.

“ I\ sr elongate; early portion triangular, later portion rectangular in 
:< . action; triserial at initial end, thereafter biserial, opposite sides



nearly parallel; wall arenaceous »mooth; chambers about twice as long as 
high, increasing gradually in'size as added, oblique; borders of chambers 
raised along sutures and periphery, particularly on later chambers; su
tures straight, slightly depressed; aperture a curved depression at center 
of base of inner face of last-formed chamber, usually indistinct; entire 
test somewhat twisted. Length 0.66 mm.; width 0.38 mm.; thickness 
0.2 mm.”

The types are from the Eocene, Lodo formation, of California.
“ This species is similar to Siphogaudryina austinana Cushman (1936) 

from the Cretaceous of Texas but differs in being smaller and in having 
borders of the chambers raised, less sharp peripheral angles, and a smal
ler triserial portion.”

GAUDRYINA (8IPHOGAUDRY1NA) GLABRATA (Cathma). wmr. MAXIMA 
Galtowur and Hemlnway (PI. 3. flc. 3)

Gaudryina glabrata maxima Galloway and Heminway, New York Acad. Sci., Sd. 
Survey Porto Rico and Virgin Ids., vol. 3, pi. 4, 1941, p. 323, pi. 7y fig. 2.

“ Test large, stout, early triserial portion very short, later biserial por
tion constituting most of the test; test lozenge shaped in cross section; 
chambers numerous, quite distinct, with the lower side excavated so that 
the test has a transversely rugose appearance; early and middle portion 
without the transverse rugae but with papillae which more or less ob
scure the sutures; sutures depressed, nearly horizontal or slightly convex 
toward the aperture in the middle; wall arenaceous with much cement; 
surface moderately rough; aperture an elongate, low arch at the base of 
the last septal face. Length of figured specimen, v jJ1 millimeters; 
breadth, 0.7 millimeter; thickness, 0.45 millimeter.”

The types are from the upper Oligocene, Cibao formation, of Porto 
Rico.

“ This variety differs from G. glabrata (Cushman) in the much larger 
size and the presence of papillae.”

GAUDRYINA (8IPHOGAUDRYINA) YOUNG I Howe
Gaudryina youngi Howe, Joum. Pal., vol. 16, 1942, p. 267 (list). (Lower Oligocene, 

Glendon formation - Alabama).

GAUDRYINA (SIPHOGAUDRYINA) VICTORIAN A tu»hmun 
Gaudryina (Siphogaudryina) victoriana Crespin, Bull. 9 (Pal. Ser. No. 4). Common

wealth of Australia, Min. Res. Survey, (mimeographed), 1943, p. 79 (list). (Miocene 
- Victoria, Australia).

GAUDRYINA (SIPHOGAUDRYINA) SIPHON!FKRA II. It. Itr»«l>
Gaudryina (Siphogaudryina) siphonijera T halmann, Amer. Midland Nat.. v<.| 2y 1 ' L\ 

p. 463. (Recent - Pacific).



Subgenus PSEUDOG AUDR YIN A Cushman, 1936 
CiArURYINA (FSBUDOQACDnYlNA) KIXISORAK Cnahmaa

Gaudryina ( Pseudogaudryina) ellisora* C ushman, Contr. Cushman Lab. Foram. Res., 
vol. 20, 1944, p. 84, pi. 13, fig. 3. (Upper Cretaceous, Mooreville tongue of Selma
chalk - Mississippi).

(•Al'DEIINA (P8KUDOOAUDBYINA) PYRAM1DATA Cushman
Gaudryina i Pseudogaudryina) pyramidata C ushman and Goudkoff, Contr. Cushman 

Lab. Foram. Res., vol. 20, 1944, p. 56, pi. 9, figs. 7, 8. (Upper Cretaceous - Cali
fornia).

GAUDRYINA (PSEUDOGAUDRYINA) JACK8ONEN8I8 Cushman
Gaudryina (Pseudogaudryina) jacksonensis Hedberg, Joum. Pal., vol. 11, 1937, p. 667, 

pi. 90, fig. 7. (Upper CMigocene - Venezuela)— Bermudez, Mem. Soc. Cubana Hist. 
Nat., vol. 12, 1938, p. 9. (Eocene - Cuba)—van Bellen, de W itt Puyt, Rutgers, 
and van Soest, Proc. Ned. Akad. Wetenschappen, vol. 44, 1941, p. 1141. (Lower 
Oligoccne - Cuba)— Renz, Proc. 8th Amer. Sci. Congress, 1942, p. 541 (list). (Eocene, 
San Fernando formation - Trinidad)— M artin, Stanford Univ. Publ., Univ. Ser., 
Geol. Sci., vol. 3, No. 3, 1943, p. 10 (list). (Eocene, Lodo formation - California)— 
Franklin, Joum. Pal., vol. 18. 1944, p. 307, pi. 44, fig. 26. (Lower Oligocene, Cara pita 
formation - Venezuela)—Cushman and Herrick, Contr. Cushman Lab. Foram. Res., 
vol. 21, 1945, p. 57. (Eocene, McBean formation - Georgia).

GAUDRYINA (PSEUDOGAUDRYINA) JACKSONENSIS Cushman, var. ABNORM18
Cnahman and Renz (PI. 3. figs. 6. 7) ^

Gaudryina { Psrudogaudrying) jacksonensis Cushman, var. irregularis Cushman and 
Renz (not Gaudryina irregularis Hantken), Contr. Cushman Lab. Foram. Res., 
vol. 17, 1941, p. 6, pi. 1, figs. 11, 12.— Renz, Proc. 8th Amer. Sci. Congress, 1942, 

. p. 546 (list).
Gaudryina (Pseudogaudryina i jacksr>nensis Ci shman, var. abnormis Cushman and 

Renz, Contr. Cushman Lab. Foram. Res., vol. 20, 1944, p. 78.
“ Variety differing from the typical in the deeply excavated sides, more 

strongly projecting angles, and deeply depressed sutures.”
This varietal name was proposed for this form from the upper Oligo

cene, lower Agua Salada formation, from Araurima, 11.6 km. southeast 
( 152" 3CK) of Pueblo Jacura, District Acosta, State Falcon, Venezuela.

GAUDRYINA (PSEUDOGAUDRYINA) JACKSONENSIS Cushman, var. COALINGENSIS 
Cushman and G. I>. Hanna

GauJrylra coalingensis Kelley, Bull. Amer. Assoc. Petr. Geol., vol. 27, 1943, p. 8 (list). 
( Knceiie, Anita shale - California)—Martin, Stanford Univ. Publ., Univ. Ser., Geol. 
Sri., vol. \ No. 3, 1943, p. 10 (lisi). (Eocene, Lodo formation - California).

GA( DKYINA (PSEUDOGAUDRYINA) RUTTENI Cushman and Btrmtidez
Guudry\Ka t Pst-udngaudryinaf ruttrni Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 12,

l1'^ . \>. ( Koccne - Cuba).
(.At DKYINA (PSEUDOGAUDRYINA) CKE8PINAK Cushman

( , __ •, < Psi ltdt gaudryina t crespinae Crfspin, Bull. 9 (Pal. Ser. No. 4), Common-
\M.ilth <>f Australia, Min. Res. Survey, (mimeographed), 1943, p. 79 (list). (Miocene

\ u t"i i.i. Australia).



GAUDRYINA (PSKUNKiAVDftYINA) B IL L M O O H I Cm*m m r

Gaudryina ( Pseudogaudryina) bullbrooki Renz, Proc. 8th Amer. Sci. Congress, 1942, po. 
548, 556 (lists). (Oligocene and Miocene - Trinidad).

GAUDRYINA (PNEUDOGAUDRYINA) IAK TI0I C s A a n
Gaudryina (Pseudogaudryint) jarvisi Palmer, Mem. Soc. Cubans Hist. Nat., vol. 14, 

1940, p. 119. (Upper Oligocene, Cojimar formation - Cuba)— Reus, Proc. 8th Amer. 
Sci. Congress, 1942, p. 556 (list). (Miocene, Brasso formation - Trinidad)— C ushman 
and T odd, Special Publ. IS; Cushman Lab. Foram. Res., 1945, p. 5, pi. 1, fig- 12. 
(Miocene - Jamaica).

GAUDRYINA (P8EUDOGAUDRYINA) EXORNATA Canhman and FUliwr (PI. 3. tig. 5)
Gaudryina ( Pseudogaudryina) exornata C ushman and Ellisor, Journ. Pal., vol. 19, 

1945, p. 548, pi. 71, fig. 12.
“ Test small, elongate, triserial portion with the sides concave, angles 

rounded, biserial portion irregularly quadrangular; chambers distinct, 
the sides concave, raised at the periphery, usually 5 or 6 in the biserial 
portion, increasing very gradually in size as added; sutures curved; wall 
composed of very fine sand grains with a large amount of cement, surface 
fairly smooth; aperture an elongate, narrow opening, the long axis paral
lel to the inner margin of the chamber, with a very slight neck. Length 
0.6S-0.90 mm.; breadth 0.30-0.37 mm.”

The types are from the Oligocene, Heterostegina zone of the Anahuac 
formation, from well borings in Brazoria Co., Texas.

“ The species differs from Gaudryina ( Pseudogaudryina) jacksonensis 
Cushman in the smaller size, more depressed chamber walls and raised 
periphery, and the quadrangular shape of the biserial portion in end 
view.”

GAUDRYINA (PSEUDOGAUDRYINA) ANACHRONS Finlay (PI. 1. fl*s. 20. 21)
Pseudogaudryina anachrons F inlay, Trans. Roy. Soc. New Zealand, vol. 69, 1939, p. 312, 

pi. 25, figs. 36,37.

“ Very similar to reussi Stache, differing only in rougher surface ( sand
paper texture instead of smoothed off) and prominent angles, more 
pinched into ridges and especially continued over whole shell; reussi has 
last 2-3 chambers globose and rounded and normally Gaudryine; ana
chrons has bi-angled terminal chamber and a Vemeuilinc shape; size, 
2.5 mm.”

The types are from the upper Oligocene of New Zealand.
GAUDRYINA (PSEUDOGAUDRYINA) ATLANTK A (Itiiilryt 

Gaudryina atlantica K leinpell, Miocene Stratig. Calif., 1938, p. PM. (W c r n c  - c !i 
fornia)— Israelsky, Proc. 6th Pac. Sci. Congress, 1939, p. 5 7 2 . pi. 1. ti- 4 1 1 ■ o  
California)— C ushman and’ M cC ulloch, Allan Hancock Pacific 1\|>< .1 , \,,| ' \ , l
1939, p. 93, pi. 8, figs. 9, 10. (Recent - Pacific) - - C usiim \n, l-VranMniii m . : !
1940, Key, pi. 43, fig. 2. (Recent - Atlantic > — Coryi- i i ami R i \ 1 P s



form differs at sight in the absence of unangled terminal chambers. The 
aperture is on the whole smaller, though the shell is larger. The suture 
lines between chambers are usually less distinct and excavated. After 
this species was distinguished, much better specimens were found at 
Hampden, and the holotype chosen will be figured later.

“ Height, up to 3.5 mm.; width, up to 2.5 mm. ( microspheric form). 
Megalospheric form about three-quarters this size or smaller.”

The holotype is from Hampden, 1% miles North of Kakaho Creek, 
upper blue clays, about 5 ft. below top. This is near the top of the Bor- 
tonian (Middle Eocene - New Zealand). The subsequently published 
type figure is reproduced on our plate.

GAUDRYINA (PSKCDOGAUDRYINA) HA8TATA Parr 
Gaudryina ( Pseudo gaudryina) has tat a Crespin, Bull. 9 (Pal. Scr. No. 4), Common

wealth of Australia, Min. Res. Survey, (mimeographed), 1943, p. 79 (list). (Upper 
Miocene and Lower Pliocene - Victoria, Australia)— Parr, Proc. Roy. Soc. Victoria, 
▼ol. 56 (n. ser.), pt. 2, 1945, p. 195. (Recent - Victoria, Australia).

The following species have been recorded as Gaudryina, and notes on 
their relationships are added.
Gaudryina asiphonia Andreae [See Dorothia asiphonia (Andreae) ] 
Gaudryina bradyi Cushman [See Karreriella bradyi (Cushman)] 
Gaudryina c kilo stoma ( Reuss) [See Karreriella chilostoma ( Reuss) ] 
Gaudryina filiformis Berthelin [ See Dorothia filiformis ( Berthelin ) ] 
Gaudryina gradata Berthelin [See Dorothia gradata (Berthelin)] 
Gaudryinalobatula Cushman and Barbat [See Dorothialobatula (Cush

man and Barbat) ]
Gaudryina pupoides d’Orbigny [See Dorothia pupoides (d ’Orbigny)] 
Gaudryina retusa Cushman [See Dorothia retusa (Cushman)] 
Gaudryina subrotundata  Schwager [See Dorothia subrotundata 

(Schwager)]
Genoa MIGROS Finlay, 1939

Genotype, Gaudryina madway ensis Parr (as here figured and interpreted)
Micros Fiwlay, Trans. Roy. Soc. New Zealand, vol. 69, 1939, p. 312.
Gaudryina Parr, 1935 (part).

“ Identical with Gaudryina in all respects, except that aperture has 
entirely migrated into terminal face, but remains connected with base of 
last chamber by narrow groove-like channel, formed by incomplete 
closing in of sides. This is already evident in quite young shells, which 
even in triserial stage show a small, high, rounded aperture unlike true 
Gaudryina. A uniserial stage is approached, but never quite attained.



I his is to Gaudryina what Haeuslerella (especially the species hectori)
is to Textularia”

MlflROS M KDW AYEN8I8 (Parr)
Gaudryina medwayensis Parr, Trans. Roy. Soc. New Zealand, vol. 65, 1935, p. 83, pi. 20,

fig. 2.
Migros mrduayensis F in l a y , 1. c., vol. 69, 1939, p. 312, pi. 25, figs. 38-40.

“ Parr described this from the South Island Medway River as an Awa- 
moan form closely related to reus si Stache. But Bolivinita and Massilina 
subacqualis (Parr) demonstrate a Taranakian age (probably Tonga- 
porutuan), while the reussi line disappeared in the Oligocene and is not 
related. Parr’s poorly preserved type shows (more than does his figure) 
this apertural migration, the opening and groove being filled with matrix. 
Better specimens are here figured from G. S. 1342, where it is common; 
size 1.8 mm. It has not yet occurred below this Tutamoe horizon, but 
ranges up to Lower Taranakian (3140, etc.). Identification with Parr’s 
species is practically certain, but if any future discrepancy should occur 
the genotype of Migros is to be taken as the Poverty Bay form here 
figured. The Recent flintii Cush, (see Cushman, Cushman Lab. Foram. 
Res. Special Publ. No. 7, p. 10, figs. 18-20) is congeneric«and probably 
also tenuis Cush.”

Genus RUDIGAUDRYINA Cushman and McCulloch
Genohnlotype, Rudigaudryina inepta Cushman and McCulloch 

Rudigaudryin.a CisHMAN and M cC ulloch, Allan Hancock Pacific Exped., vol. 6, No. 1, 
1959, p. 94.—C ushman, Foraminifera, 3rd Ed., 1940, p. 120.

Test in the early stages triserial, at least in the microspheric form, 
followed by a biserial series as in Gaudryina and in the adult with the 
chambers in an irregular spreading series; wall finely arenaceous, firmly 
and smoothly cemented; aperture in the adult chambers generally termi
nal, rounded, often with a slight lip.— Recent.

B l M t i A l M Y I S A  IKEPTA C v h u i  and McCulloch (PI. 3. firs. 11-16) 
Rudigaudryina inepta Cushman and M cC ulloch, Allan Hancock Pacific ExpecTTvol^, 

No. 1, 1939, p. 95, pi. 9, figs. 3-10.— Cushman, Foraminifera, 3rd Ed., 1940,. Key, 
pi. 43, figs. 8, 9.
“ Test in the earliest stages triserial, at least in the microspheric form, 

followed by a series of biserial chambers increasing rather rapidly in size 
and breadth, these in turn in the adult followed by a series of very ir
regular chambers in a single series or variously placed, usually making up 
the larger part of the test, later chambers inflated; sutures oblique, not 
depressed in the earlier portion, often deeply depressed in the adult, ir



regular portion; wall finely arenaceous, with much cement, smoothly 
finished; aperture in the adult rounded with a slight neck.

MLength up to 1.00 mm.”
The types are from 80-100 fathoms, Tagus Cove, Albemarle Id., Gala

pagos Ids., and it is also recorded from numerous stations in the eastern 
Pacific.

Genus SPIROPLECTINATA Coshman, 1927
8PIROPLECTI NAT A  ANNECTEN8 (P lfk w  mm4 Jmntm)

Spiroplectinata  annectens C ushman, Foraminifera, 3rd Ed., 1940, pi. 11, fig. 19; Key. 
pi. 7, fig. 20. (Lower Cretaceous - England).

SPIROPLECTINATA JAEKELI (Prank®) (PI. S. A*a. 17. 18; pi. 4. ft*®. 22-24) 
Spiroplecta  jaekeli Franke, Abhandl. geol.-pal. Inst. Univ. Greiftwald, vol. 6, 1925, p. 13, 

pi. 1, fig. 18; Abhandl. Preuss. geol. Landes., n. ser, vol. I l l ,  1928, p. 151, pi. 13, 
fig. 19.

Spiroplectinata  jaekeli Brotten, Sver. Geol. Under., Ser. C, No. 465, 1945, p. 44, pi. 1, 
figs. 1, 2.
Test compressed, straight-edged, with almost parallel marginal periph

eries, early part rounded. The spiral initial part projects out of the 
plane of the test and stands almost at right angles to it. The chambers of 
the following biserial part are most curved, those of the uniserial part 
continue curved. Sutures weakly incised.

Small specimen 0.5-0.7 mm. long, 0.2-0.25 mm. wide.
That the species may be considerably larger is shown by the illustrated 

fragment of 1.3 mm. length and 0.4 mm. width.—Translation.
_“ Franke described this species from the upper Turanian of Lebbin, 

Pommerania, Germany. This species is typically triserial in rhe early 
stage, flattened biserial in the middle stage and uniserial in the adult. On 
account hereof this species is referable to the genus Spiroplectinata Cush
man. Spiroplectinata jaekeli is distinguished from Sp. annectens Parker 
and Jones by the greater breadth, by the low chambers in the uniserial 
stage and by the uniserial stage with broad chambers. The chambers 
of the uniserial stage are not separated by depressed sutures.”— Brotzen.

Genus BERMUDEZINA Cushman, 1937
BERMUDEZINA CUBEN8IS (Falser ami BermMes)

Bermudezina cubensis C ushman, Foraminifera, 3rd Ed., 1940, Key, pi. 43, fig. 3. (Oligo- 
cene - Cuba).

Heterostomella cubensis Franklin, Joum. Pal., vol. 18, 1944, p. 307, pi. 44, fig. 22. 
(Lower Oligocene, Carapita formation - Venezuela).

BERMUDEZINA ELEtiANS KeIJser (l'l. I. Akh. 1’ . >)
Bermudezina elegans Keijzer, Outline geol. eastern part Prow Oriente, Cul>a, I mvht 

1945, p. 189, pi. 1, fig. 12.
Heterostomella sp. Coryell and Embicii, Journ. Pal., vol. 11, 1937, p. 294, pi. 41 pi



“ l est elongate, often slightly curved, finely arenaceous. Initial portion 
triangular with indistinct sutures, later portion biserial with up to 12 
chambers, which become increasingly inflated. Some specimens show a 
tendency to become uniserial. Aperture at the end of a short neck. This 
species cannot be classed as a Heterostomella, as the fistulose longitu
dinal ridges, typical of that genus are lacking, but it is very well in ac
cordance with the definition of Bermudezina. Bermudezina cubana 
( Palmer and Bermudez) is broader in proportion to its length and has 
a more pronounced triscrial portion. Length up to 1.3 mm.; width up to 
0.3 mm.; thickness up to 0.25 mm.”

The types are from the lower Oligocene of Cuba, and it is also re
corded from the upper Eocene of Panama by Coryell and Embich.

BKRMI OKZINA HALCONI (Hedberf) (PI. 4. flg. 3)
Heterostomella (? ) halconi H edberg, Journ. Pal., vol. 11, 1937, p. 667, pi. 90, fig. 9.

“ Initial third of test triserial and sharply triangular, changing abruptly 
to a biserial arrangement and a roughly quadrangular shape. Six to eight 
chambers in biscrial portion. Aperture nearly terminal with a short neck 
and lip. Wall finely arenaceous. Average length, 0.50 to (^60 mm.”

The types are from the Tertiary, Carapita formation, of Venezuela. 
This species, questionably assigned to the genus Heterostomella, ap

pears to belong in Bermudezina.
BERMUDKZIKA PAR1ANA (Guppy)

Bermudezina pariana Palmer, Mem. Soc. Cubana Hist. Nat., vol. 14, 1940, p. 119, pi. 17, 
fig. 10. (Upper Oligocene, Cojimar formation - Cuba)—Rbnz, Proc. 8th Amer. Sci. 
Congress, 1942, p. 556 (list). (Miocene, Brasso formation - Trinidad)—Palmer, Bull. 
Amer. PaL, voL 29, No. 115, 1945, p. 23. (Miocene, Bowden formation - Jamaica).

B B U fU D E ZIN A  JAMAICKNSIS Cushman and Tsdd (PI. 4. flg. 1) 
Bermudezina jam aicensis C ushman and T odd, Special Publ. 15, Cushman Lab. Foram. 

Rcl, 1945, p. 5, pL 1, fig. 13.
“ Test elongate, early portion triserial and sharply triangular, faces 

flattened, the later portion biserial, inequally triangular, the narrower 
side slightly concave; chambers not inflated, somewhat indistinct; su~ 
tures indistinct; wall finely arenaceous, rather smoothly finished; aper
ture in the adult small, circular, nearly terminal, with a very short, 
cylindrical neck. Length 0.80-1.00 mm.; breadth 0.35-0.40 mm.; thick
ness 0.20-0.30 mm.”

The types are from the Miocene, Vi mile east of Buff Bay, Jamaica. 
“ This species is common at the type locality and shows little variation. 

It differs from B. pariana (Guppy) in the much more angular test, less 
inflated last chambers, rectangular end view, and smaller aperture.”



.  GAUDRYINELLA Pbanmcr, 1931
QAUMTINKIXA DKLBIOKNSII Plw nni

Gaudryinella delrioensis T appan, Journ. PaL, toI. 14f 1940, p. 99, pi. 15, fig 7. (Lower 
Cretaceoui, Grayson formation - Text*)—Cuihmaw, Foraminrfera, 3rd Ed., 1940. 
pi. 11, fig. 20; Key, pi. 7, fig. 26. (Lower Cretaceoua - Texa*)—V ieai x . Journ. Pal, 
vol. 15,1940, p. 627 (li»t). (Lower Cretaceoua • Texas)—T veean, I. c., vol. 17, 1943, 
p. 490, pi. 78, fig. 30. (Lower Cretaceoua, Duck Creek formation - Oklahoma and 
Texas).

GAUDRYINKIXA IKtKOn<AR18 Tappaa (PI. *. Bn. IS. 20)
Gaudryinella irregularis T appan, Journ. Pal., vol. 17, 1943, p. 490, pi. 78, figs. 31, 32.

"Test tiny, elongate, very early portion triserial, forming a somewhat 
globular base, then rapidly becoming loosely triserial and finally uni
serial; chambers inflated, globular, later ones becoming somewhat elon
gate, increasing rapidly in size from the initial portion, then increasing 
more slowly; sutures distinct, deeply depressed; wall medium to finely 
arenaceous, smoothly finished; aperture terminal, rounded, at the end of 
a distinct neck. Length of holotype 0.34 mm., breadth of last chamber 
0.08 mm., length of paratype 0.27 mm., breadth of last chamber 0.08 mm.”  

The types are from the Lower Cretaceous, Duck Creek formation, of 
Grayson County, Texas.

GAUDRYINELLA P8EUDO0KBRATA Cmehmem
Gaudryinella pseudoserrata Cushman and Todd, Contr. Cushman Lab. Foram. Res., 

vol. 19, 1943, p. 51, pi. 9, fig. 5. (Upper Cretaceous, Corsicana marl - Texas).
GAUDBYINKIXA CUBANA Cvhw ii mm4 B im H n  

Gaudryinella cubana Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 12, 1938, p. 9. 
XEocene - Cuba).

Genus PSEUDOCLAVULINA Cushman, 1936
PSEUDOCLAVULINA CLAY AT A (Caihwui)

Pseudoclavulina clavata Cushman, Foraminifera, 3rd Ed., 1940, Key, pi. 43, fig. 4. 
(Upper Cretaceous - Mexico)—Cushman and Deaderick, Contr. Cushman Lab. 
Foram. Res., vol. 18, 1942, p. 53, pi. 9, figs. 17-22. (Upper Cretaceous, Brownstown 
marl - Arkansas)—Cushman and Todd, 1. c., vol. 19, 1943, p. 52, pi. 9, fig. 6. (Upper 
Cretaceous, Corsicana marl - Texas)—Frizzell, Journ. Pal., vol. 17, 1943, p. 340, 
pi. 55, fig. 14. (Upper Cretaceous, Mai Paso shale - Peru)—C ushman and Deaderick,
1. c., vol. 18, 1944, p. 330, pi. 50, figs. 15-17. ‘(Upper Cretaceous, Marlbrook marl - 
Arkansas)—C ushman, Contr. Cushman Lab. Foram. Res., vol. 20, 1944, p. 3, pi. 1, 
fig. 8. (Upper Cretaceous, Pecan Gap chalk member of Taylor marl - Texas); 1. r , 
vol. 20, 1944, p. 84, pi. 13, fig. 6. (Upper Cretaceous, Mooreville tongue of Selma 
chalk - Mississippi).

PSEUDOCLAVULINA MOOREVILLENSI8 Cushman and Apptin (PI. 4. fl«9 9. 10) 
Pseudoclavulina moorevillensis Cushman and Applin, Contr. Cushman Lab. Foram 

Res., vol. 21, 1945, p. 74, pi. 12, figs. 4, 5.
“ Test elongate, in the adult about times as long as broad, early



portion triserial, triangular in section, the angles acute and slightly cari
nate, adult portion uniserial, circular in transverse section, the periphery 
with a strong keel at the middle of each chamber and concave between; 
chambers of the early triserial portion rather indistinct, those of the adult 
uniserial portion distinct, thickest in the middle with a distinct, raised 
ridge; sutures depressed in the adult; wall arenaceous, slightly rough
ened; aperture rounded, terminal, with a slightly thickened lip. Length 
1.25-1.60 mm.; diameter 0.35-0.42 mm.”

1 he types are from the Upper Cretaceous, Mooreville tongue of the 
Selma chalk, 4 feet below top, 5 miles SE. of Boligee on Forkland Road, 
on hill slopes east of Taylor Creek, Greene Co., Ala.

“ This species differs from Pseudoclavulina eggeri Cushman from the 
Upper Cretaceous of Germany in the more sharply angular triserial por
tion, the more distinct uniserial chambers and the distinctive, sharply 
raised areas of the middle part of the later chambers. This species seems 
to be an index fossil for the top portion of the Mooreville tongue of the 
Selma chalk, and is common at this point in the section in wells across 
Mississippi, Alabama, and Georgia.”

PSKCDOCLATULINA ANGLICA Cunhman
Pseud oclaz-Jlna aff. anglica LeRoy, Colorado School Mines Quart., vol. 36, No. 1, pt. 1, 

1941, p. 20, pi. 3, figs. 56, 57. (Miocene or Pliocene - Borneo).

r s E r o o c L A v r u x A  Co l u m b i a n a  Howe <p i . 4, ns. 8)
Pseudoclavulina columbiana Howe, Geol. Bull. 14, Louisiana Geol. Survey, 1939, p. 33, 

pi. 2, figs. 9, 10.
“ Test with early chambers triserial, later uniserial, the uniserial por

tion comprising 4/5ths of the test, the test circular in cross section; 
chambers fairly numerous, not labyrinthic; sutures indistinct except for 
the last one which is depressed; wall fairly thick, composed of fine sand 
grains and minute tests of Foraminifera held together by much cement; 
aperture terminal, rather indistinct, with a faint neck.”

Holotype. Length 1.98 mm.; diameter 0.85 mm.
The types are from tlie Eocene, Cook Mountain formation, of 

Louisiana.
r m r D O C U V I J U N A  FLONGATA Hu m j  (PI. 4. fl*. 4)

Pseudoclavulina elongata Humey, Journ. Pal., vol. 17, 1943, p. 161, pi. 26, figs. 3, 4.
“ Test very elongate in well developed specimens, triserial in early 

stages, subtriangular in transverse section, later greater portion of test 
uniserial, round in transverse section; chambers fairly distinct in early 
portion, well defined in uniserial portion, inflated, increase in size as 
added; su tu res  fairly distinct, slightly depressed; aperture appears to be



textularian in early stages, later terminal, rounded without a tuck or 
tooth.”

Holotype, length 1.85 mm., width 0.40 mm.
“ This species occurs in considerable abundance in, and should prove to 

be a good “ marker fossil”  for, the greensand section of the Cane River." 
(Eocene - Louisiana).

P8EUDOCLAVULINA COCOAKN8I8 Cuahman
Pseudoclavulina cocoatnsit C ushman, Contr. Cushman Lab. Foram. Res., vol. l .\ 1(>.' K 

p. 50, pi. 9, fig. 17. (Eocene - Atlantic core)— M artin, Stanford Univ. Publ., Univ. 
Ser., Geol. Sci., vol. 3, No. 3, 1943, p. 12 (list). (Eocene, Lodo formation - California)

P8EUDOCLAVULINA ALAZANKN8I8 (Nuttull)
Pseudoclavulina cf. alazanensis Palmer, Mem. Soc. Cubana Hist. Nat., vol. 14, 1940, 

p. 120, pi. 18, figs. 4, 9, 10. (Upper Oligocene, Cojimar formation - Cuba).

P8EUDOCLAVULINA BULLBKOOKI Cushman
Pjeudoclavulina buUbrooki Renz, Proc. 8th Amer. Sci. Congress, 1942, p. 557 (list) 

(Miocene, Brasso formation - Trinidad)— C ushman and T odd, Special Publ. 1.', 
Cushman Lab. Foram. Res., 1945, p. 6, pi. 1, fig. 15. (Miocene - Jamaica).

P8KUDOCLAVULINA HUMILI8 (II. B. Brady)
Pseudoclavulina humilis T halmann, Amer. Midland Nat., vol. 28, 1942, p. 463. (Recent 

- Pacific).
P8KUDOCLAVULINA MEXICAXA (Cushman)

Pseudoclavultna msxicana Coryell and R ivero, Journ. Pal., vol. 14, 1940, p. 325, pi. 43, 
fig. 4. (Miocene - Haiti)— Palmer, Mem. Soc. Cubana Hist. Nat., vol. 14, 1940, 
p. 120, pi. 18, fig. 11. (Upper Oligocene, Cojimar formation - C uba); Bull. Amer. 
PiL, vol. 29, No. 115, 1945, p. 23. (Miocene, Bowden formation - Jamaica)— C ush
man and Todd, Special Publ. 15, Cushman Lab. Foram. Res., 1945, p. 5, pi. 1, fig. 14. 
(Miocene - Jamaica).

f  PSBUDOCLAVULINA ap. laraclskjr (PI. 4. Ilf. IS)
fPseudoclawlina sp. I sraelsky, Proc. 6th Pac. Sci. Congress, 1939, p. 572, pi. 1, fig. 6. 

(Eocene - California).

Genus CLAVULINOIDES Cushman, 1936
CLAVULINOIDES TRILATERA (Cushmaa)

Clavulinoides trilatera C ushman, Foraminifera, 3rd Ed., 1940, Key, pi. 43, fig. 5. (Upper 
Cretaceous - Arkansas)— C ushman and T odd, Contr. Cushman Lab. Foram. Res., 
vol. 19, 1943, p. 52, pi. 9, fig. 7. (Upper Cretaceous, Corsicana marl - Texas)— C ush
m an , 1. c., vol. 20, 1944, p. 3, pi. 1, fig. 7. (Upper Cretaceous, Pecan Gap chalk mem
ber of Taylor marl - Texas).

CLAVULINOIDES TRILATERA (Caihman). var. CONCAVA (Cushman)
Clavulinoides trilatera (C ushman) , var. concava C ushman, Contr. Cushman Lab. 

Foram. Res., vol. 20, 1944, p. 3, pi. 1, fig. 9. (Upper Cretaceous, Pecan (lap chalk 
member of Taylor marl - Texas)—C ushman and D eaderick, Journ. Pal., vol. 18, 
1944, p. 330, pi. 50, figs. 18-21. (Upper Cretaceous, Marlbrook marl - Arkansas
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60. Eocene, Alabama........................................................................................... .......  20

2. G. soldadoensis Cushman and Renz. (After Cushman). X 35. Eocene,
Alabama. ....................................................................................................  14

3. G ( Siphogaudryina) glabrata (Cushman), var. maxima Galloway and
Heminway. (After Galloway and Heminway). X  20. a, front view; b, 
apertural view. Oligocene, Porto Rico...................................................................  21

4. C. sp. A LeRoy. (After L eR oy). X  75. a, front view; b, apertural view.
Miocene, Sumatra..........................................................................................................  20

5. G. ( Pseudogaudryina) exomata Cushman and Ellisor. (After Cushman and
Ellisor). x  50. a, front view; b, side view; c, apertural view. Oligocene, 
Texas..................................................................................................................................  23

6, 7. G. (P.) jacksoncnsis Cushman, var. abnormis Cushman and Rens. (After 
Cushman and Renz). X  23. 6a, front view; 6b, apertural view. Oligocene,
Venezuela.   22

8. G. (Siphogaudryina) rectiangula Martin. (After Martin). X  45. a, front
view; b, apertural view. Eocene, California..................................« ...................  20
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Culloch. (After Cushman and McCulloch). X  55. a, a, front views; b, b, 
peripheral views; c, c, apertural views. Recent, off Mexico.................................  24

1 M V  Rudi^audryina inepta Cushman and McCulloch. (After Cushman and M c
Culloch;. x 30. ll,H olotyp e . 12-16, Paratypes. Recent, Galapagos Ids. 26 

17.1*. Spir* p!cc:ina:a jackeli (Franke). (After Brotzen). X  32. 17a, front
view; Mb. apertural view; 18, early stage. Upper Cretaceous, Sweden.......... 27

1 *.?•' GuuJr\irtc'.:a irregularis Tappan. (After Tappan). X 95. Lower Creta- 
ecu s , Itxas.
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3. B . kalcom (Hedberg). (After Hedberg). X  65. a, front view; b, apertural
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17-19. C. sp. Cu»hman and Siegfus. (After Cushman and Siegfus). X 24.
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20,21. Pseudogaudryinella Colombians Cushman and Hedberg. (Aft»*r Cushman
and Hedberg). X 30. Upper Cretaceous, Colombia. 38

22-24. Spiroplectinata jaekeli (Franke). (After Franke). X 30. Upper Creta
ceous, Germany. 27

25. Bermudezina elegans Keijzer. “ Heterost'rmella sp.” (After Coryell and
Em bichx X 21. Eocene, Panama. 27

26. Heterostomella sp. Brotzen. (After Brotzen). X 70. a, b, opposite sides.
Upper Cretaceous, Sweden. 3 9





CLAVULINOIDES ASF ERA (Cushman)
Clavulinoides as per a Cushman, Contr/Cushman Lab. Foram. Rea., vol. 20, 1944, p. 3, 

pi. 1, fig. 1 0 . (Upper Cretaceous, Pecan Gap chalk member of Taylor marl - Texas).

CLAVULINOIDES COMFBE8SA (Cmhmah)
Clavulinoides com  press a C ushman  and T odd, Contr. Cushman Lab. Foram. Res., vol. 19, 

1943, p. 52, pi. 9, fig. 8 . (Upper Cretaceous, Corsicana mart - Texas).

CLAVULINOIDES INSIGNI8 (Plummer)
Clavulinoides insignis C ushman  and T odd, Contr. Cushman Lab. Foram. Res., vol. 19, 

1943, p. 52, pi. 9, fig. 9. (Upper Cretaceous, Corsicana marl - Texas).

CLAVULINOIDES MDWAYENSI8 Clubman
Clavulinoides midmayensis C ushm an , Contr. Cushman Lab. Foram. Res., vol. 16, 1940, 

p. 53, pL 9, fig. 6. (Eocene, Midway - Alabama)— A pplin and Jordan, Joura. Pal., 
voL 19, 1945, p. 131 (list). (Paleocene - Florida).

CLAVULINOIDES GUAYABALEN8IS (Cole)
Clavulinoides guayabalensis Howe, Geol. Bull. 14, Louisiana Geol. Survey, 1939, p. 33, 

pL 2, figs. 11,12. (Eocene, Cook Mountain formation - Louisiana).

CLAVULINOIDES CUBEN8IS Cushman and Bermddes 
Clavulinoides cubensis Bermudez, Mem. Soc. Cubana Hist. NaT., vol. 12, 1938, p. 1. 

(Eocene - Cuba)— T halm ann , Stanford Univ. Publ., Univ. Ser., Geol. Sci., vol. 3, 
No. 1,1942, p. 9  (list). (Eocene - Borneo)— K elley, Bull. Amer. Assoc. Petr. Geol., 
v o l  27,1943, p. 8 (list). (Eocene, Anita shale - California).

CLAVUUNOKDE8 EUCARINATU8 Cushman and Bermddes 
Clavulinoides eucarinatus Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 12, 1938, p. 1. 

(Eocene - Cuba)— C ushm an  and Stainforth, Special Publ. 14, Cushman Lab. Foram. 
Res^ 1945, p. 17, pL 1, figs. 24, 25. (Oligocene, Cipero formation - Trinidad).

CLAVULINOIDES EXCURRENS Cushman and Bermddes 
Clavulinoides excurrens B ermudez, Mem. Soc. Cubana Hist. Nat., vol. 12, 1938, p. 1. 

(Eocene - Cuba)— C ushm an  and Stainforth, Special Publ. 14, Cushman Lab. 
Foram. Res., 1945, p. 17, pi. 1, fig. 26. (Oligocene, Cipero formation - Trinidad).

CLAVULINOIDES MABIELINU8 Cushman and Bermddes
Clavulinoides marietinus Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 12, 1938, p. 1. 

(Eocene - Cuba).

CLAVULINOIDES CAMAGCEYANU8 Bermddes (PI. 4. Has. 5. 6)
Clavulinoides camagueyanus Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 11, 1937, 

p. 141, pi. 16, figs. 6 -8 .
Test large, triangular, early chambers triserial, the remainder uniserial; 

edges carinate, but disappearing on the last-formed chamber toward the 
aperture; sutures visible when moistened or mounted in Canada balsam; 
wall distinctly arenaceous, formed of calcareous sand grains, other Fo- 
raminifera, or fragments of shells; aperture terminal, without a neck. 
Length 2.0 mm.; breadth 1.3 mm.—Translation.



The types are from the Eocene, just north of Grua 9, Ramal Juan 
Criollo of Central Jatibonico, Province of Camagiley, Cuba.

C U m iN O O H H  n U N O V L A IIS  « M d )
Clavulinoides triangularis G alloway and H im ijiw ay , New York Acad. Sci., Sci. Survey 

Porto Rico and Virgin Ida., vol. 3, pt. 4, 1$*1, p. 327, pi. 7, fig. S. (Oligocene or Mio- 
cene, Ponce formation - Porto R ico).

CLAVUUN0IDE8 DEPBK88A Cmmhmmu mmd BUn t  (PI. 4. fl«. 13)
Clavulinoides depress a Cushman and Ellisor, Journ. Pal., vol. 19, 1945, p. 548, pi. 41, 

fig. 13.
“ Test triangular in section throughout, tapering, with the greatest 

breadth near the apertural end, sides deeply depressed, angles rounded; 
chambers indistinct, increasing very slightly in height as added; sutures 
slightly depressed; wall coarsely arenaceous, but the surface fairly 
smooth; aperture terminal, small, with a slight lip. Length 1.25-1.40 
mm.; diameter 0.75-0.95 mm.”

The types are from the Oligocene, Heterostegina zone of the Anahuac 
formation, from well borings in Brazoria Co., Texas.

“ This species differs from Clavulinoides triangularis (Nuttall) in the 
deeply depressed sides and very rapidly tapering test.”

CLAVULINOIDES 8ZABOI (Hmntkea)
Clavulinoides siaboi LeRoy, Colorado School Mines Quart., vol. 36, No. 1, pt. 1, 1941, 

p. 20, pi. 1, figs. 55, 56. (Miocene or Pliocene - Borneo)— de W itt Puyt, Geol. Pal. 
'^B eschr. Umgebung von Ljubuski, Hercegovina, Utrecht, 1941, p. 47. (Eocene, Flysch 

- Hercegovina)— Glaessner, Proc. Roy. Soc. Victoria, vol. 55 (n. s e r ) , pt. 1 , 1943, 
p. 69 (list). (Miocene - Indo-Pacific).

CLAVULINOIDES 8ZABOI (Hantken). tar. V1CTORIEN8I8 Caakmaa
Clavulinoides szaboi (H antken) , var. victoriensis Parr, Mining and Geol. Journ., vol. 2 , 

1942, p. 364 (list). (Miocene, Batesfordian - Australia)— Crespin, Bull. 9 (Pal. Ser. 
No. 4 ), Commonwealth of Australia, Min. Res. Survey, (mimeographed), 1943, p. 78 
(list). (Miocene - Australia); Trans. Roy. Soc. So. Australia, vol. 6 8 , 1944, p. 121 
(list). (Miocene - Australia).

CLAVULINOIDES OLSSONI Finlay (Pi. 4. tie. 11)
Clavulinoides olssoni Finlay, Trans. Roy. Soc. New Zealand, vol. 69, 1939, p. 93, pi. 14, 

fig. 76.

“ Shell large, elongate, triangular and with sharp keels over whole 
length; composed of large and small sand grains set in much cement, 
giving a coarse but smoothly finished appearance. Initial, triserial part 
with the usual sharp angles, the surface between them smooth and dis
tinctly hollowed, giving a pinched-in appearance; chambers (jiiiu in
distinct; at the end of this portion there is a small but distinct twist to 
the shell; the narrow hollowing ends and is replaced by a broad slight I\



concave surface between keels. The latter rapidly increase in strength 
again and remain high and sharp on to base of last chamber. About six 
uniscrial chambers. Sutures between keels strongly arched and forming 
shallow excavations, sometimes obscure; their meeting on keels forms 
downwardly directed corrugations, slightly interrupting keel. Aperture 
terminal, small, raised above chamber surface by a very slight neck ir
regularly weakly notched all round.

“ Length, up to 2.4 mm.; width 0.8 mm.”
The types are from the Hutchinsonian (lower Miocene), Rotokautuku 

Creek, Poverty Bay, New’ Zealand.
CLAVULINOIDES INSTAR Finlay (PI. 4. tig. 1 6 )

Cl-avulinoides irutar Finlay, Trans. Roy. Soc. New Zealand, vol. 69, 1939, p. 94, pi. 14,
fig. 77.

“ Smooth triangular forms of Clavulinoides, however, occur here in the 
Tertiary, but are not of much fbnal value. One of these is not uncommon, 
in the Ihungian and Tutamoe, and is similar to several of the Cuban 
Eocene forms described by Cushman and Bermudez (1937, pp. 2-4); 
from C. cubensis it differs in having only three uniserftl chambers instead 
of five and in being smaller (1.5 mm. in length instead of 2 or more); 
Trom cucarinatus in its sharply keeled early portion; and from marielinus 
in its large aperture— it has much higher, sharper and more compressed 
keels, with more concave interspaces than any of the Cuban species. There 
is more similarity indeed to the well-known European early Tertiary C. 
szaboi Hantken, recently well figured by Ostrowsky (1938, p. 352, pi. 24, 
fig. 7) from the French Marocco, but this has a longer and sharper tri
serial part. This New Zealand form may be called Clavulinoides instar 
n. sp. (plate 14, fig. 77), the holotype being from G. S. 1342, Waikura 
Stream, Patutahi S. D., Poverty Bay, “ just under Tutamoe boundary” ; 
horizon Tutamoe, i. e., Middle Miocene.”

CLAVULINOIDES VUULI8 Finlay (PI. 4. fig. 15)
Clavulinoides virilis Finlay , Trans. Roy. Soc. New Zealand, vol. 69, 1939, p. 94, pi. 14,

fig- 78.
“ Accompanying this species (C. instar) is a second much larger form 

w hich is most like the Cuban C. excurrens Cushman and Bermudez (1. c., 
p. 3, pi. 1, figs. 14, 15) but differs in having a shorter and more swollen 
initial portion, the rest of shell tapering to anterior end, and in having 
moderately sharp angles to keels, especially initially; it is the same size 
( 15 mm.) and has also only two uniserial chambers. The name Clavu- 
Iitr/idrs virilis n. sp. ( plate 14, fig. 78) may be applied to it, the holotype 
living from loc. 5373, Weber mudstone, Mangaotoro Surv. Dist., Danne-



virke Subdiv., 33 chs. at 64° from trig AK; horizon below lhungian 
probably in this case Waitakian, i. e., Uppermost Oligocene.”

CUTVUNOI1MM F H IU rm n C A  (Kanvr)
Clavulinoides philippinica LeRoy, Colorado School Mines Quart., yol. 39. No. 3. pt.2 . 

1944, p. 7 5 , pi. 1 , figs. 1 , 2 . (Miocene - Java).
CLATVLINOIDU JAMVISI Cmhmmm

Clavulinoides jarvisi Palmes, Mem. Soc. Cubana Hist. Nat., vol. 14, 1940, p. 1 2 0 , pi. 18, 
fig. 13. (Upper Oligocene, Cojimar formation - C uba)— Renz, Proc. 8 th Amer. Sci. 
Congress, 1942, p. 548 (list). (Oligocene, Cipero formation - Trinidad).

CLAVUUNOIDB8 INDISCBETUS (H. B. Biwgjr)
Clavulinoides indiscretus T halmann, Amer. Midland Nat., v d . 28, 1942, p. 463. (Recent 

- Pacific).

CLAWLINOIDK8 POLYGONALI8 0»U«war and Hemlnwar (PI. 4. ft*. 7)
Clavulinoides polygonalis Galloway and Heminway, New York Acad. Sci., Sci. Survey 

Porto Rico and Virgin Ids., vol. 3, pt. 4, 1941, p. 327, pi. 7, fig. 4.
“ Test small, consisting of a triangular early third, a middle polygonal 

portion of variable length, and a terminal round portion; chambers 
closely appressed, about 3 in the middle part and 1 to 3 in the apertural 
part; sutures obscure, nearly flush with the surface; wall very finely 
arenaceous with a moderate amount of cement; surface rather smooth 
but distinctly granular; aperture terminal, polygonal, oval or round, with 
raised rim. Length, 0.75 millimeter; diameter, 0.3 millimeter.”

The types are from the lower Miocene, Quebradillas formation, of 
Porto Rico.

“ This form resembles Cole’s species C. guayabalensis, but differs in 
lacking the concave sides, in having 3 to 6 sides, and in having a round 
terminal portion.”

CLAVULINOIDES T RICA BIN AT UN L«lUr (PI. 4. flr. 14)
Clavulinoides tricarinatus LeRoy, Colorado School Mines Quart., vol. 36, No. 1 , pt. 1 , 

1941, p. 2 0 , pi. 3, figs. 62, 63; vol. 39, No. 3, pt. 1 , 1944, p. 15, pi. 1 , figs. 62, 63. 
“ Test elongate, triangular in transverse section, edges parallel to some

what diverging toward apertural end, initial end bluntly pointed, sides 
flat to slightly concave; chambers numerous of rather uniform shape, tri
serial stage comprising most of test; sutures moderately distinct, flush 
with surface to faintly depressed, gently curved downward; wall distinctly 
though finely arenaceous, smooth, bluish-gray color; aperture distinct, 
terminal, sometimes slightly extended. Length 0.65 mm.”

The types are from the Miocene of Sumatra.
CLAVULINOIDES ORIENTAL1S Cushnun

Clavulinoides orientalis L e R o y , Colorado School Mines Quart., v o l .  3 9 ,  NO 3 ,  p t  1 ,  

1944, p. 15, pi. 8 , figs. 46, 47. (Miocene - Sumatra).



C L A Y l I.INOIDE8 up. Cwthman and Slfifas (PI. 4, flea. 17-19)
Cslaz'ulinoidrs sp. CrsHM*n and Siegfus, Trans. San Diego Soc. Nat. Hist., vol. 9, 1942, 

P 402, pi. 19, figs. 1-3. (Eocene, Kreyenhagen shale - California).
I he following species has been recorded as Clavtdinoidesy and a note 

on its relationship is added:
Clavulinaides difformis (H. B. Brady) (See Clavulina difformis H. B. 

Brady.)

Genus P SE U D O G A U D R YIN E L LA  Cushman, 1936
PSKI DOOAUDRYINELLA CAPITOSA (Cnahman)

Psrudngaudryinrlla capitosa C ushman, Foraminifera, 3rd Ed., 1940, Key, pi. 43, fig. 6. 
(Upper Cretaceous - Mississippi)—C ushman and D eaderick, Contr. Cushman Lab. 
Foram. Res., vol. 18, 1942, p. 54, pi. 10, figs. 1-5. (Upper Cretaceous, Brownstown 
marl - Arkansas)—C ushman, 1. c., vol. 20, 1944, p. 84, pi. 13, fig. 4. (Upper Creta
ceous, Mooreville tongue of Selma chalk - Mississippi).

rSECIM XiACDRYINKLLA COLOMBIAN A Cushman and Hrdbrn (PI. 4. flga. 20. 21)
Pscud(tgau-dryinella Colombiana C ushman and Hedberg, Contr. Cushman Lab. Foram. 

Res., vol. 17, 1941, p. 84, pi. 21, figs. 9, 10.
“ Test elongate, earliest portion triserial, triangular, with subacute 

angles, later irregularly biserial, then uniserial iq the adult; chambers 
distinct, later ones strongly inflated, circular in section; sutures of the 
triserial portion indistinct, later ones distinct and depressed; wall dis
tinctly arenaceous, with much cement, smoothly finished; aperture large, 
terminal, circular. Length 0.85-1.25 mm.; diameter of adult portion 0.30- 
0.35 mm.”

The types are from the Upper Cretaceous, lower zone of the Colon 
formation, Quebrada Mito Juan, Colombia.

“ This species resembles P. capitosa (Cushman), but differs in the 
smaller size, more symmetrical triserial portion, and less acute angles. 
This seems to be a characteristic species of the lower zone of the Colon 
formation, but occurs very sporadically.”

Genus H E T E R O ST O M E L L A  Reuss, 186$
HETKROSTOMELLA AMERICANA Cushman

llcicr(,st<>mel!a amcricana Cole, Florida Dept. Conservation, Geol. Bull. 16, 1938, p. 34 
Ui-t/, pi. 3. figs. 11, 12. (Upper Cretaceous, Selma chalk - Florida)—C ushman, 
Contr Cushman Lab. Foram. Res., vol. 20, 1944, p. 3, pi. 1, figs. 11, 12. (Upper
Cretaceous - Pecan Gap chalk member of Taylor marl - Texas).

HETKROSTOMELLA KKiOSA (d’Orbiuny)
/ /  .' r : r , Ci s h m a .n , Foraminifera, 3rd Ed., 194D, pi. U f fig. 18. (Upper

Creta* < oijv /.
HETEROSTOMELLA EOVEOLATA Mursson

//. - . . ( V >;iman , F o r a m i n i f e r a ,  3rd Ed., 1940, Key, PI. 7, fig. 25.
I ; jm i ( r< t it <1 ■ - J < >.a  ̂ t .



HETEROSTOMKLLA OIOANTICA Subbat In#
Heterostomella gigantica Subbotina, Tran*. Geol. Oil-Pro*pcct. Instit.. scr B. fasc. 60, 

1936, pi. 1 , figs. 15,16.
The types are from the Upper Cretaceous, Northern Caucasus, L\ S. 

S. R. No description was given.
The original has not been available for figures.

HETEROSTOMKLLA ap. Data
Heterostomella sp. Dain, Trans. Geol. Oil-Prospect. Instit., ser. A, fasc. 43, 1934, p. 13, 

pl. 1 , fig. 2 .
The types are from the Lower Cretaceous (Aptian), Temir region, 

U. S. S. R.
The original has not been available for figures and description.

HETEROSTOMELLA ap. Brotcen (PI. 4. t\g 26)
Heterostomella sp. Brotzen, Sver. Geol. Under., Ser. C, No. 396, 1936, p. 39, pl. 2, fig. 1 . 

(Upper Cretaceous - Sweden).



IN DEX

Valid specific names appear in bold face type and with the plate number following in 
parentheses in addition to the page reference so that they may easily be found on the plate 
without reference to the text. Synonyms appear in italics with only the page references.

abnormis, Gaudryina camagiieyanus, Clavolinoides ( 4 ) ............. 34
(Pseudogaudryina) jacksonensb (3) .. 2 2 canadensis, Gaudryina ( 1 ) ........-..................9

accelcrata, Gaudryina (2) ......................... 18 capitosa, Pseudogaudryindla.............. 38
alazanensis, Pseudodavulina 31 chilostoma, Gaudryina........................... ......25
alexanderi, Gaudryina ....7 clavata, Pseudodavulina....................... .....29
americana, H eterostom ella...................... 3 8 Clavulinoides .......................................... 31
anachrons, Gaudryina aspera ............................................... 34

(Pseudogaudryina) (1) ......................... 23 camagiieyanus ( 4 ) .............................. 34
Pseudogaudryina 2d compressa ............................................ ...... 34

anglica, Pseudodavulina........................... 30 cubensis .............................................. 34
angulata, Bigenerina 9 depressa (4 ) .......................................... 3$
annectens, Spiroplectinata...................... .2 1 difformis ................ 38
antiliana, Gaudryina eucarinatus ...................................... 34

quadrangularis ( 2 ) .................................. 19 excurrens ............ 34
asiatica, G audryina..................................... 1 0 guayabolensis....................................... 34
asipkonia. Gaudryina .................... 25 indiscretus............................................ ...... 37
aspen, Clavulinoides ................................ 34 insignis ......................... ....................... 34
asperita, Gaudryina..................................... ,1 6 instar ( 4 ) ....... ....................................... 36

atlantica ................................ 16 jarvisi............................................................ 37
atlantica asperita, Gaudryina................... 16 m arielinus............................................ 34

Barbourina .............. 6 midwayensis ....................................... ...... 34
Baibemrindla ( 1 ) .................................. 6 olssoni ( 4 ) .................................... -...... ...... 35
Gaudryina .....  ........................... 23 or ien ta ls .............................................. .......37
Gaudryina (Pseudogaudryina)............ 23 philippinica ....................................... ...... 37
pacifica, Gaudryina

•)A
polygonalis (4) ...................................
szaboi ...................................................

.......37

.......35(rseuoogauaiyma; ( 5 ) ...................... ....
anstinana, Gaudryina (Siphogaudryina) 2 0 victoriensis ............................................35
Barbourina ........................... 6 triangularis .......35

atlantica 6 tricarinatus (4) ..........................................37
BaibourineDa ............................. 6 trflatera............................................... 31

atlantica ( 1 ) ....................... 6 con cava ............................................ 31
bermudezi ( 1 ) .......... .....7 virilis ( 4 ) .............................................. ... 36
nipeensis ( 1 ) ................ ....7 coalingensis, Gaudryina........................ ...... 22

bentonensis, Gaudryina 8 Gaudryina (Pseudogaudryina)
bennudezi, Borboorindla ( 1 ) ................. .....7 jacksonensis............................................2 2

Bcnnudezina 27 cocoaensis, Pseudodavulina................ 31
cubensis 27 collinsi, Gaudryina................................ 16
elegans (4) 27 colombiana, PseudogaudryineDa (4) ...... 38
halconi (4) .............. 28 Columbiana, Pseudodavulina ( 4 ) ...... 30
jamaicensis (4) ...... 28 compressa, Clavulinoides.................... 34
pariana 28 concava, Clavulinoides trilatera................31

B i g e n e r i n a  a n g u l a t a 9 convexa sandiegensis, Gaudryina 1 1

h r a d v  i . G a u d r y i n a 25 crespinae, Gaudryina
.......2 2browni, Ycmetiilina ( 1 ) 4 (Pseudogaudryina)

bullbrooki. Gaudryina cretacea, Gaudryina .............................. ........8

(Pseudogaudryina) 23 cubana, G audryina................................ 14
Pseudodavulina 31 Gaudryinella 29



fliKwiA Bermodedna________________ -27
....... _......._.......    34

Heterostomalla...............................— ......37
cnshmani, Gaodryina (1 )........  ®

Vemeuilina ......................................  *
ddrioensis, Gaodryinefla ....... ........ -.......29
deprcssa, Oavulinoadcs (4 )........................ "
difformis, Clavulinoides ................. - ............ 38
diveisa, Gaodryina nidita (1 )....  8
degans, Bennudezina (4 )................  27
eflisorae, Gaodryina (Pseudogandry in a )22

Tritazia ............................................................6

dongata, Pseododavulina (4) 30
eocaenica, Gaodryina ( 1 ) .............................13
eocarinatus, Clavulinoides 34
excnrrens, Clavulinoidcs ............................ 34
exornata, Gaudryina

(Pseudogandryina) (3) 23
faujasi, Gaodryina .......................................... 8

fava, Vemeuilina (1) ................................... 3
favus, Vemeuilina .......................................... 3
fenestrata, Gaodryina ( 1 ) ............................ 17
filiformis, Gaudryina ..................................... 25
flintii, G aodryina ...........................................17
foveolata, H eterostom dla............................ 38
fusiformis, Vcm eoilina ( 1 ) ............................ 5
gaidnerae, G aodryina.......................  11
G audryina................................................... 7, 25

accdeiata (2 ) ............................................... 18
alexanderi ......................................................7

- asiatica .........................................................1 0

asiphonia ............................................. 25
asperita ................................   16
atlantica........................    ...23

asperita..............,..................................... 16
bentonensb ....................................................8

bradyi ......................   25
canadensis ( 1 ) ............................................... 9

c kilos toma ................................................... 25
coalingensis ................................................. 22
coQinsi........................................................... 16
convexa sandiegensis................................. 1 1

cretacea........................................................... 8

• cubana .........................................................14
cushmani ( 1 ) ................................................. 8

eocaenica ( 1 ) ................................................15
faujasi .......................................................... 8

fenestrata ( 1 ) .....   17
filiformis.........................................................25
flin tii..............................................................17
gardnerae ................................  1 1

geometrica ( 1 ) 1 1

’ glab rat a maxima . 21

gradlis 16
gradata 25
goanajayensis ( 1 ) 14
healyi 1 0

kancriana 16
laevigata 8

leozingeri (2 ) 16
lobatula 25
medwayensis 25.
nebvascensis ( 1 ) 9
pauperata 18
pseudocollinsi (2 ) 15
(Pseudogaudryina) anachrons (1) 23

atlantica 23
pacifica (3) 24

bullbrooki 23
crcspinae 2 2

ellisorae 2 2

exornata (3) 23
hastata 25
jacksonensis 2 2

abnormis (3) 2 2

coalingensis 2 2

irregularis 22
jarvisi 23
proreussi ( 1 ) 24
pyramidata 2 2

rutteni 2 2

poertoricana ( 1 ) 15
pupoides 25
quadrangularis 19

antillana ( 2 ) 19
quadians 1 0

quadrata (2 ) 19
quadrilateia 1 1

reliqua 1 1

retusa 25
robusta 18
nidita 8

diversa ( 1 ) 8

nigosa 8

sandiegensis 11
(Siphogaudryina) austinana 2 0

glabrata maxima ( 3 ) 2 1

rcctiangula (3) 2 0

siphonifcra 2 1

stcphcnsoni 2 0

victoriana 2 1

youngi 2 1

soldadocnsis (2 . 3̂ 14
solida 17
subcrctacca 7

subglabra ta (2 ) 19



var. (2) .................................................19
subquadrata ............................................ 11
subrotundata  25
subtenuis ........................................... 18
tenuis    IS
thalmanni (2) ..........................................16
torrei (1)  14
triangularis  17

• trinitatensis ............................................ 11
whangaia  10
youngi  21

Gaudryinella  29
cubana  29
ddrioensis  29
irregularis (3)  29
pseodosemta ..............................   29

geometrica, Gaodiyina (1 ) ........................ 11
gjgantka, HcterostomeDa.......................... 39
glabrata maxima, Gaudryina....................... 21

Gaodiyina (Siphogaudryina) (3) 21
gnabs, Gaodiyina ...............................16
gradata, Gaudryina ........................................25
goanayaycnsis, Gaodiyina (1 ) ...................14

Heterostomella (? )  ... ................................. 28

inomata, Vemeuilina scabra   .................6
Clredinnidf 34

^ v m lm o id a  (4) 36
irregularis, Gaudryina ( Pseudogaudryina)

jacksonensis 22
G andiyindb  (3) 29

jacksonensis abuoraus* Gaodiyina 
(Pseudogaudryina) (3) 22
coalingfiiris, Gaodiyina

(Pseudogaudryina) 22
Gaudryina (Pseudogaudryina) 22
irregularis, Gaudryina

( Pseudogaudryina) 22
jar k n'i. S pi ro pled a 27

Spiroplectinata (3, 4) 27

yarvm, C lavulinoides... ................   37
Gaodiyina (Pseodogaudiyina) .............23

karreriana, G a od iy in a .......................  16
kurti, Vem euilina ( 1 ) ...................    4
laevigata, G a od iy in a ........................................8

leuzingeri, Gaodiyina ( 2 ) .....................- 16
limbata, Vemeuilina ........................................4
lobatula, Gaudryina .....................................25
marielinus, C lavulinoides..._........  34
mauritii, V em eu flin a ......................................3
maxima, Gaudryina glabrata.......................21

Gaudryina (Siphogaudryina)
glabrata ( 3 ) .............................................21

medwayensis, Gaudryina ......................25, 26
M igios ..................  26

mexicana, Pseudoclavulina..........................31
Vemeuilina ................................................ 5

midwayensis, Clavulinoides 34
M ig io s ................................................................25

medwayensis............................................... 26
moorevfllensis, Pseudoclavulina ( 4 ) .........29
nebrascensis, Gaudryina ( 1 ) ..........................9
neocomiensis, V cp ieu ilin a ............................ 3
nipeensis, BarbourineOa ( 1 ) ..........................7
olssoni, Clavulinoides ( 4 ) ............................ 35
orientals, C lavulinoides.............................. 37
oraata, V em en ilin a .......................................... 4
pacifica, Gaodiyina (Pseudogaudryina)

atkmtica (3) ............................................... 24
pariana, Bermndezma .................................28
paupciata, G aod iy in a ................................... 18
philippinica, Clavulinoides.....................   37
pinarrmit, Vemeuilina .................................4
plummerae, Tritaxia........................................6

polygonalis, Clavulinoides (4) ...................37
potystfopha, V em en ilin a .............................. 4
propinqua, Vemeuilina ...................................6
prorenrai, Gaodiyina

(Pkeadogaudiyina) ( 1 ) .............................. 24
pulchra-constructa, Vemeuilina.....................5
Pseudoclavulina .............................................29

alaTanw K k ....................................................31
Migliffl .................   30
b u llbrook i......... 31
davata ...  29
cocoaensis .............................................31
Columbiana (4) 30
elongata (4) 30
humilis 31
mexicana 31
moorevfllensis (4) 29

pseudocollinsi, Gaudryina (2) 15



. 2 2 subquadrata, Gaudryina 1 1

anackrons ................................................. 23 subrotundata, Gaudryina 25
38 subtenuis, Gaudryina 18
38 szaboi, Clavulinoades 35

(4) 38 victoricnsis, Clavulinoides 35
pseodoscrrata, Gradiyinefla - 29 Unuif, Gaudryina ..... IS
puertoricana, Gaudryina (1) 15 thahnanni, Gaudryina (2) 16
pupoides, Gaudryina .............- 25 to n d , Gaudryina ( 1 ) 14
pyramidata, Gaudryina

2 2

triangularis, Clavulinoides 35
Gaudryina 17

Tritaxia ...................................................... 6 tricarinatus, Clavulinoides (4 ) 37
quadrangularis antiliana, Gaudryina (2) 19 tribtera, Clavulinoides 31

Gaudryina ... -............................................ 19 concava, Clavulinoides 31
quadrans, Gaudryina................................... 1 0 trinitatensis, Gaudryina 1 1

quadrats, Gaudryina ( 2 ) ............................ 19 triqustra, Vemeuilina 6
quadrilatera, G audryina............................ 1 1 Tritaxia 6

rcctiangnla, Gaudryina ellisorae 6

(Siphogaudryina) (3) ............................ 2 0 plummerae 6

retiqua, G audryina...................................... 1 1 pyramidata 6

retusa, Gaudryina ....................................... 25 Vemeuilina 3
robusta, Gaudryina...................................... 18 brown i ( 1 ) 4
Rudigaodryina ............................................ 26 cushmani 5

inepta (3) .................................................. 26 fava ( 1 ) . 3
rudifta diveisa, Gaudryina (1) 8 favus 3

Gaudryina.................................................. 8 fusiformis ( 1 ) 5
rugosa, Gaudryina ......................................

H eterostom ella........................................
8 kurti ( 1 ) 4

38 limbata 4
rutteni, Gaudryina (Pseudogaudryina) 2 2 mauritii 3
sandiegensis, Gaudryina.............................. 11 mexicana 5

convexa................................................. 1 1 neocomiensis 3
scabra inomata, Vemeuilina .................... 6 omata 4
schizea, V em euilina ................................... 3 pinarensis 4
Siphogaudryina............................................. 2 0 polystropha . 4
siphonifera, Gaudryina (Siphogaudryina) 21 propinqua ......... 6
soldadoensis, Gaudryina (2, 3 ) ................ 14 pul chra-construct a 3
solida, Gaudryina........................................ 17 scabra inornata 6
SpiropUcta jaekeli....................................... 27 schizea 3
Spiropkctinata ............................................ 27 triquetra 6

annectens ................................................. 27 victoriana, Gaudryina (Siphogaudryina) 2 1
jaekeU (3, 4 ) ............................................ .2 7 victoriensis, Clavulinoides szaboi 35

stephensoni, Gaudryina vinlis, Clavulinoides (4 ) 36
(Siphogaudryina)..................................... 2 0 whangaia, Gaudryina 1 0

Subcretacea, Gaudryina ............................ 7 youngi, Gaudryina 21
subglabrata, Gaudryina ( 2 ) ....................... 19 Gaudryina (Siphogaudryina) 2 1

var., Gaudryina (2) ......................... 19


