
CONTRIBUTIONS 

FROM THE 

CUSHMAN LABORATORY 
FOR 

FORAMINIFERAL RESEARCH 

VOLUME 23, PART 2 
June, 1947 

Contents 
PAGE 

No. 290. Some Cuban Foraminifera of the Genus R~talia 
No. 291. Two New Species of Lower Cretaceous Foraminifera from Florida . 
No. 292. Further Notes on the Cretaceous Foraminifera of Trinidad .... 
Recent Literature on the Forarninifera 

23 
29 
31 
51 

SHARON, MASSACHUSETTS, U. S. A. 
1947 

-~ .. ~-Li-sRAR~v---al 
CwMMtlr AJG' LA"RO RA •rent T ---- 



CUSHMAN LABORATORY 
FOR FORAMINIFERAt RESEARCH 

90 Brook Road, Sharon, Mass., U. S. A. 

JosEPH A. CusHMAN, Sc.D., Director 
ALICE E. CUSHMAN, Secretary, in charge of Publications 

RUTH Tonn, M. S., Research Associate 
RITA J. JOHNSON, B .. A., Laboratory Assistant 

These Contributions will be issued quarterly. They will contain short papers with 
plates, describing new forms and other interesting notes on the general research work on 
the foraminifera being done on the group by the workers in this laboratory. New litera 
ture as it comes to hand will be briefly reviewed. 

Subscription $2.50 per year post paid. 
Volume 1, April 1925-January 1926 (Reprinted, 1935) $3.00 
Volume 2, April 1926-January 1927 (Reprinted, 1935) $3.00 

(Volume 3, part 1 now out of print .. ) 
Volume 3, parts 2-4, June-December, 1927 (Reprinted, 1936) $2.00 
Volume 4, parts 1-4, March-December, 1928, complete $2.50 
Volume 5, parts 1-4, March-December, 1929, complete $2.50 
Index to Volumes 1-5 inclusive .. $1.00 
Volume 6, parts 1-4, March-December, 1930, complete $2.50 
Volume 7, parts 1-4, March-December, 1931, complete $2.50 
Volume 8, parts 1-4, March-December, 1932, complete .. $2.50 
Volume 9, parts 1-4, March-December, 1933, complete $2.50 
Volume 10, parts 1-4, March-December, 1934, complete : $2.50 
Index to Volumes 6-10 inclusive $1.00 
Volume 11, parts, 1-4, March-December, 1935, complete $2.50 
Volume 12, parts 1-4, March-December, 1936, complete : $2.50 
Volume 13, parts 1-4, March-December, 1937, complete $2.50 
Volume 14, parts 1-4, March-December, 1938, complete $2.50 
Volume 15, parts 1-4, March-December, 1939, complete $2.50 
Index to Volumes 11-15 inclusive .. .. .. $1.00 
Volume 16, parts 1-4, March-December, 1940, complete $2.50 
Volume 17, parts 1-4, March-December, 1941, complete $2.50 
Volume 18, parts 1-4, March-December, 1942, complete $2.50 
Volume 19, parts 1-4, March-December, 1943, complete $2.50 
Volume 20, parts 1-4, March-December, 1944, complete $2.50 
Index to Volumes 16-20 inclusive .. $1.00 
Volume 21, parts 1-4, March-December, 1945, complete $2.50 
Volume 22, parts 1-4, March-December, 1946, complete $2.50 
Volume 23, subscription, 1947 $2.50 

Special Publications: 
No. 1. Forarninifera, Their Classification and Economic Use. 1928 $5.00 
No. 2. A Resume of New Genera of the Foraminifera Erected Since Early 

1928. 1930. . . '' ' ' ' ' .. .50 
No. 3. A Bibliography of American Foraminifera. 1932. .. 1.10 

(No. 4: Foraminifera, Their Classification and Economic Use, 
Edition 2. 1933. Out of Print.) 

No. 5. An Illustrated Key to the Genera of the Foraminifera. 1933 1.00 
'Foreign 1.50 

No. 6. New Genera and Species of the Families Verneuilinidae and Valvu- 
Iinidae and of the Subfamily Virgulininae, 1936 1.50 

For continuation of this series, see back cover page. 

Copies of Volume 23, Part 2, were first mailed May 27, 1947 
DORR'S PRINT SHOP, BRIDGEWATER, MASSACHUSETTS, U, S. A. 



CONTRIBUTIONS FROM THE CUSHMAN 
LABORATORY FOR FORAMINIFERAL RESEARCH 

290. SOME CUBAN FORAMINIFERA 
OF THE GENUS ROTALIA* 

BY jossr-a A. CusHMAN and PEDRO]. BERMUDEZ 

A number of species of the genus Rotalia occur in various formations 
of the Upper Cretaceous and Tertiary of Cuba. Some of these seem to 
be good index fossils and may have a wider areal distribution than is 
known at present. Figures and descriptions are given and some of the 
variations shown. We are indebted to Caridad V. Bermudez, wife of 
the junior author, for the drawings illustrating these species. 

/ 
ltOTALIA Pltll\ll'l'IVA Cushman and Bormudez , n. SJ>. (Pl. 5, figs, 1-ll) 

Test small, biconvex, ventral side slightly more convex than the 
dorsal, periphery sub acute; chambers rather indistinct except the last 
few which are slightly inflated, about 9 in the adult whorl; sutures in 
distinct except in the last part of the final whorl where they are nearly 
radial on the ventral side and only slightly curved on the dorsal side; 
wall on the dorsal side with numerous rounded papillae in the central 
portion becoming smaller toward the periphery, ventral side smooth 
except for the slightly depressed sutures and the distinct, rounded um 
bilical boss; aperture a low opening on the ventral side of the last-formed 
chamber, without a distinct lip. Length 0.37-0.45 mm.; breadth 0.40- 
0.45 mm.; thickness 0.15 mm. 

Holotype (Cushman Coll. No. 48698) from the Upper Cretaceous, 
0.5 kilometer south of Central San Antonio, Madruga, Habana Prov 
ince, Cuba (Bermudez sta. 77). 
This species differs from R. jimbriatula Cushman and Hedberg from 

the Upper Cretaceous of Colombia in the less distinct chambers, sutures 
on the dorsal side depressed instead of elevated, and the very different 
ornamentation. 
This species is frequent in samples of Upper Cretaceous age from 

the vicinity of Madruga, Habana Province. It is usually associated 
with Globotruncana area (Cushman) and several species of Gicmbelina. 

• Published by permission of the Standard Oil Company of Cuba. 
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ROTAJ,JA 1\1AURUUAENSIS Cushman and Bor-m utlez , n. sn. (Pl. 5, fig. 4) 

Test of medium size, strongly biconvex but with the central areas of 
both sides slightly depressed, periphery broadly rounded; chambers 
strongly inflated in the later portion, about 10 in the adult whorl, in 
creasing in size rather rapidly as added in the last portion, earlier ones 
indistinct; sutures indistinct except in the last whorl where they are 
radial on both sides and become increasingly depressed; wall strongly 
ornamented with longitudinal costae confined to each chamber, those 
of the earlier portion of the final whorl broken up into very short ones 
almost papillate, ventral side with several large papillae in the umbili 
cal area; aperture a low opening on the ventral edge of the last-formed 
chamber, toward the periphery. Length of holotype 0.85 mm.; breadth 
0.65 mm.; thickness 0.37 mm. 

Holotype (Cushman Coll. No. 48700) from the Paleocene, under 
bridge in the highway, Central San Antonio, Madruga, Habana Prov 
ince, Cuba (Bermudez sta. 76). 
This is a very unique species in its form and ornamentation. It is 

present in numerous samples of Paleocene age from the vicinity of 
Madruga, Habana Province. 

I r 
JU)'I1ALIA HA.,'A~l·~NSIS Cushman uml Bes-murlez, 11, sn. (Pl. 5, fig. '5) 

Test rather small, strongly and nearly evenly biconvex, periphery 
rounded; chambers fairly distinct, very slightly if at all inflated, 9 or 
10 in the adult whorl, increasing very gradually in size as added; su 
tures fairly distinct, very slightly curved but nearly radial, little if at 
all depressed; wall fairly smooth, except near the aperture on the 
ventral side where it is distinctly papillate, on the dorsal side with a 
series of fine linear papillae near the periphery and on the ventral side 
with a series of short oblique costae on each chamber at the basal 
peripheral angle, umbonal boss strongly developed; aperture a low 
opening just below the periphery on the ventral side of the last-formed 
chamber. Length of holotype 0.60 mm.; breadth 0.50 mm.; thickness 
0.30 mm. 

Holotype (Cushman Coll. No. 48701) from the Paleocene, water 
well, 200 meters north of Cerro Avenue on Rancho Boyeros road, 
Habana Province, Cuba (Bermudez sta. 530). 
This species may be distinguished by its very strongly biconvex form 

with rounded periphery and the peculiar ornamentation. It is frequent 
in samples of Paleocene age from the vicinity of Habana. 
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ltOTALIA CAl'DEVILENSIS Cushman and Bermudez, n. sp, (Pl. G, figs. 1-3) 

Test rather small, unequally biconvex, ventral side slightly convex, 
dorsal side nearly flat, periphery acute with short spines, about one to 
a chamber increasing in size as growth progresses; chambers fairly 
distinct, slightly inflated, 9 or 10 in the adult whorl, increasing rather 
gradually in size as added; sutures distinct, raised, nearly straight and 
radial on the dorsal side, slightly curved on the ventral side; wall of 
the dorsal side irregularly papillate, ventrally with a distinct umbilical' 
boss; aperture a low opening on the ventral margin of the last-formed 
chamber just below the periphery. Length 0.50-0.55 mm.; breadth 
0.40 mm.; thickness 0.18 mm. 

Holotype (Cushman Coll. No. 48702) from the lower Eocene, Cap 
devila formation, 1.8 kilometers N. 22° E. of Punta Brava, Habana 
Province, Cuba (Bermudez sta. 529). 
This species somewhat resembles R. byrmnensis Cushman from the / 

Oligocene but differs in the papillate dorsal surface, the strongly 
raised sutures, and narrower chambers. The species has been observed 
only in samples from the lower Eocene, Capdevila formation, and is a 
good index fossil for this formation. 

ItO'fALIA l'lDNON.K~SlS Cushman uud Ilcrmmlez, n. ~1'· (Pl. 6, fig. 4) 

Test of medium size, biconvex, with the central areas of both sides 
somewhat flattened, periphery rounded with slightly projecting raised 
costae and in the last-formed portion with the chambers angled; cham 
bers distinct, the later ones somewhat inflated and angled at the pe 
riphery, 12 or more in the adult whorl; sutures distinct, those of the 
earlier portion distinctly raised, later ones depressed, slightly curved; 
wall highly ornamented by the raised costae and the area between in 
the early portion with fine papillae, later chambers with oblique cosrae, 
the central area of both sides with a few large rounded papillae; aper 
ture a narrow, curved opening just below the periphery on the ventral 
side of the last-formed chamber. Length of holotype 0.70 mm.; breadth 
0.60 mrn.; thickness 0.28 mm. 

Holotype (Cushman Coll. No. 48704) from the middle Eocene, 850 
meters NW. of Pefion, 7 kilometers S. of Marti, Matanzas Province, 
Cuba (Bermudez sta. 110). 
This species is abundant in samples from the early middle Eocene, 

associated with a rich Dictyoconus fauna. It is very distinctive in its 
elaborate ornamentation. 
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ROTALIA (?) rAI ... i\Il~RAE Cushman and Bermudez, n. sn, (Pl. G, ftg13_ G-7) 

Test fairly large, both sides somewhat excavated, periphery some 
what crenulate, in edge view showing one side to be larger than the 
other so that there is a distinct peripheral angle; chambers distinct, 
11 or 12 in the adult whorl, slightly inflated on the dorsal side, more 
separated in the last portion with distinct peripheral angles, ventrally 
less inflated; sutures distinct, strongly curved, later ones strongly de 
pressed; wall of the last portion ornamented with oblique costae on 
both sides and on the peripheral angle; aperture a short, low opening 
at the base of the last-formed chamber, on the ventral side near the 
periphery. Length 0.75-0.85 rnrn.; breadth 0.60-0.62 mm.; thickness 
0.32 mm. 

Holotype (Cushman Coll. No. 48705) from the middle Eocene, 850 
meters NW. of Pefion, 7 kilometers S. of Marti, Matanzas Province 
Cuba (Bermudez sta. 110). ' 
This is a peculiar species and the generic position is somewhat doubt 

ful. Although it has many of the characters of some of the preceding 
species, the broad, angled periphery is unusual in this genus. 

RO'l'ALIA BYRAMI~NSIS Cushman (Pl. 7. ns. 1) 

Rot a'ia bvramensis CusHMAN. U S. Gcol. Survey Prof. Paper 129-E, 1922, p. 99, pl. 23, 
fig. l; Prof. Paper 129-F, 1922, p. 138; Prof. Paper 133, 1923, p, 46.-CusHMAN 
and McGLAMERY, I. c., Prof. Paper 189-D, 1938, p. llO, pl. 27, fig. 3.-GALLOWAY 
and HEMINWAY, New York Acad. Sci., Sci. Survey Porto Rico and Virgin Ids., 
vol. 3, pt. 4, 1941, p. 378, pl. 19, fig. 1.-CusHMAN _and McGLAMERY, U. S. Geo!. 
Survey Prof. Paper 197-B, 1942, p. 74.-APPLIN and APPLIN, Bull. Amer. Assoc. 
Petr. Geo!., vol. 28, No. 12, 1944, pl. 1, fig. 1.-APPLIN and JoRDAN, Journ. Pal., 
vol. 19, 1945, pp. 129, 142 (lists).-CusHMAN and Tonn, Contr. Cushman Lab. 
Foram. Res., vol. 22, 1946, p. 100, pl. 16, fig. 23. 
The figured specimen from 20 m.eters N. of Norofia main house, N. 

of Guanajay, Pinar de] Rio Province, Cuba (Bermudez sta. 275), 
seems identical with this species originally described from the Oligocene 
Byram marl of Mississippi and recorded at many localities in the 
Oligocene. 

ltOTAI~L\ OH.l"ENTALIS Cushman and Dermudez, n, 81>. (Pl. 7, ns. 2:) 

Test of medium size, strongly and almost equally biconvex, periphery 
sub acute; chambers distinct, about 9 in the adult whorl, very slightly 
inflated on the ventral side, of uniform shape and increasing very grad 
ually as added; sutures distinct, on the dorsal side strongly oblique and 
slightly curved, ventrally somewhat depressed and radial; wall smooth, 
with a large umbilical boss on the ventral side; aperture a low, elongate 
opening on the ventral side of the last-Iormed chamber extending from 



FOR FORAMINIFERAL RESEARCH 27 
slightly below the periphery to the umbilical region with a slight lip. 
Length of holotype 0.65 mrn.; breadth 0.60 mm.; thickness 0.36 mm. 
Holotype (Cushman Coll. No. 48708) from the upper Eocene, 4.5 

kilometers ENE. of Casimba Abajo, Guantanamo, Oriente Province, 
Cuba. 
The species is frequent at the type locality associated with Hnnt 

leenina alab aonensis Cushman. 
I~O'l'AJ,L\ MlcXICANA Nuttall (Pl. 7, fig. 3) 

Rotalia m.exicana NurrALL, Journ. Pal., vol. 2, 1928, p. 374, pl. 50, figs. 6-8. 
BERMUDEZ, Mem. Soc. Cubana Hist. Nat., vol. 12, 1938, p. 22.-GALLOWAY and 
HEMINWAY, New York Acad. Sci., Sci. Survey Porto Rico and Virgin Ids., vol. 3, 
pt. 4, 1941, p. 380, pl. 19, fig. 3.-APPLIN and JORDAN, Journ. Pal., vol. 19, 1945, 
p. 129 (list). 

The types of this species are from the upper Eocene, Isthmus of 
Tehuantepec, Mexico. It has been recorded from the Eocene of Cuba, 
from the Oligocene, Ponce formation, of Puerto Rico, and from the 
Oligocene, Suwannee limestone of Florida. The species is especially 
abundant in the upper Eocene throughout the island of Cuba. The 
figured specimen is from the upper Eocene, about 3 kilometers N. of 
Guanajay, Pin ar de! Rio Province, Cuba (Bermudez sta. 269). 

ROTAJ,IA ~'lEXICANA Nuttnll. var. MICCATBl'EC.I~NSIS Nuttnll (Pl. 8, ftg·s. 1-3) 

Rotaiia sp. CusHMAN, Journ. Pal., vol. 1, 1927, p. 166, pl. 26, fig. 5. 
Rotalia. mexicana NUTTALL, var. mecate pecensis NUTTALL, l. c., vol. 6, 1932, p. 26, pl. 

4, figs. 11, 12.-BERMUDEZ, Mem. Soc. Cubana Hist. Nat., vol. 12, 1938, p. 22. 
GALLOWAY and 1-IEMINWAY, New York Acad. Sci., Sci. Survey Porto Rico and 
Virgin Ids., vol. 3, pt. 4, 1941, p. 380, pl. 19, fig. 4.-APl'LTN and JoRDAN, Journ. 
Pal., vol. 19, 1945, p. 130 (list). 

The types of this variety are from the lower Oligocene of Mexico. 
It has been recorded from the Eocene of Cuba, the Oligocene, Ponce 
formation, of Puerto Rico, and from the Oligocene, Suwannee lime 
stone, of Florida. The variety has been observed in numerous samples 
from Cuba ranging from the upper Eocene to the middle Oligocene. 
Our figures show some of the variations in this variety. They are from 
the following localities: fig. 1, middle Oligocene, kilometer post 39 plus 
750 meters, Carretera Central, W. of Caimito de! Gayabal, Pinar de! 
Rio Province, Cuba (Bermudez sta. 569); fig. 2, lower Oligocene, about 
20 meters from grua at Norofia, N. of Guanajay, Pinar de! Rio Prov 
ince, Cuba (Bermudez sta. 273); fig. 3, upper Eocene, about 20 meters 
N. of Norofia main house, N. of Guanajay, Pinar del Rio Province, 
Cuba (Bermudez sta. 275). 
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ltO'l'ALIA GUAN'l1.:"\.NAMENSIS Cushman and Be r murlcz , n. SJ>. (Pl. D. figs. 1. 2) 

Test of medium size, very strongly biconvex, dorsal side usually less 
convex than the ventral, periphery acute with spines, one to a chamber, 
projecting strongly forward; chambers distinct, on the ventral side 
and somewhat inflated, rather indistinct on the dorsal side, usually 
8-10 in the adult whorl, of uniform shape and increasing in size very 
gradually as added; sutures distinct on the ventral side, depressed, 
slightly oblique, on the dorsal side mostly indistinct, strongly curved; 
wall distinctly papillate, with a large, ventral, umbilical boss; aperture 
a narrow opening on the ventral margin of the last-formed chamber, 
from just below the periphery nearly half way to the umbilical plug. 
Length 0.70-1.05 mm.; breadth 0.68-0.87 mrn.; thickness 0.30-0.58 mm. 

Holotype (Cushman Coll. No. 48715) from the lower Oligocene, 
4.5 kilometers N. of Felicidad, Guantanamo, Oriente Province, Cuba. 
The figured paratype is from the lower Oligocene, cliff under hotel 
Puerto Tarafa, Nuevitas, Carnaguey Province, Cuba (Bermudez sta. 
157). This is a lower Oligocene species, especially well distributed in 
Oriente Province, Cuba. 
This species resembles R. b-yramcnsis Cushman but differs from that 

species in its papillate surface, more convex ventral side, and the 
spinose processes pointing decidedly forward instead of radiate. 

Jt01'ALIA PINAltENSIS Cui'!hmnn nml Bermudez, 11. an. (Pl. 9. ftg. 3) 

Test fairly large, nearly equally biconvex, ventral side slightly more 
convex than the dorsal, periphery subacute, the last portion slightly 
crenulate; chambers on the ventral side fairly distinct, of nearly equal 
shape and size, 10-12 in the adult whorl, indistinct on the dorsal side 
except the last two or three; sutures on the dorsal side mostly indis 
tinct, slightly curved, on the ventral side depressed and radiate; wall 
on the dorsal side with some irregularly scattered papillae, especially 
toward the periphery, ventrally with the ornamentation consisting of 
short costae parallel to the periphery and extending from the periphery 
to the large, somewhat lobed umbilical boss; aperture at the base of 
the last-formed chamber on the ventral margin near the periphery and 
extending part way to the umbilicus. Length of holotype 1.25 mrn.; 
breadth 0.87 mm.; thickness 0.46 mm. 

Holotype (Cushman Coll. No. 48716) from the lower Oligocene, 
Banos well No. 1 (4102-4112 feet), San Diego de los Banos, Pinar de! 
Rio Province, Cuba. 
This species is frequent in samples from the lower Oligocene of Pinar 
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de] Rio Province, Cuba. It is related to R. uiennoti Grieg (Journ. Pal., 
vol. 9, 1935, p. 524, pl. 58, figs. 1-14) from the Oligocene of Palestine, 
but our species differs in the much narrower and more even test in 
peripheral view, and less highly ornamented wall. 

ROT:\J_,J.A llAHACOJCNSIS Cushman nnd Bermudez, n , SJL (Pl. 10, figs. 1-:n 

Test fairly large, strongly and nearly evenly biconvex, periphery 
subacute, slightly crenulate; chambers rather indistinct on both sides, 
except the last few in the adult whorl, increasing very gradually and 
evenly in size as added; sutures largely indistinct, nearly ·radial; wall 
highly ornamented with large, rounded papillae, those near the center 
of each side largest, the inner end of each chamber on the ventral side 
with a distinct, rounded projection and the umbilical boss with about 
three large papillae; aperture a very low opening at the ventral margin 
of the last-formed chamber slightly below the periphery. Length 1.00- / 
1.12 mm.; breadth 0.92-0.98 mm.; thickness 0.60-0.64 mm. 
Holotype (Cushman Coll. No. 48710) from the upper Eocene at 

J abaco, 4.5 kilometers W. of Guan a jay on road to Mariel, Pinar de) 
Rio Province, Cuba (Bermudez sta. 337-A). 
This species has been observed in samples from the upper and middle 

Eocene. It may be the ancestral form of the Rotalias of the mexicana 
type. It differs from R. pinarensis n. sp. in the broader test in edge 
view, the strongly papillose central regions, and the obscurity of the 
chambers. 

291. TWO NEW SPECIES OF LOWER CRETACEOUS 
FORAMINIFERA FROM FLORIDA 

Bv ]. A. CusHMAN and E. R. APPLIN 

1'ROCHOLINA J1'LORlDi\NA Cushman u.ud Aunltn, n. SJJ. (Pl. 10, figs. G-10) 

Test conical, low, dorsal side very slightly raised, ventral side 
flattened or slightly convex, periphery sub acute to slightly rounded; 
chambers consisting of about five or six coils, increasing rather evenly 
as added, the last-formed one much broader than the others clue partly 
to overlapping, visible only from the dorsal side, ventral side with an 
irregular pattern formed by the slightly projecting ends of the pillars 
and the lighter-colored filling between; wall calcareous; spiral suture 



30 CONTRIBUTIONS FROM THE CUSHMAN LABORATORY 

not depressed; aperture at the end of the tubular chamber. Diameter 
0.67-1.00 mm.; height 0.32-0.45 mm. 

Holotype (Cushman Coll. No. 47367) from the upper part of the 
Lower Cretaceous, 5519-5528', middle core 18, Ohio Oil Co.'s, Hernasco 
Corporation No. 1 well, sec. 19, T.23S., R.20E., Hernando Co., Florida. 
This species differs from T. conica (Schlumberger) from the Jurassic 

of Germany in the much lower spire, more convex ventral face with 
the whole surface covered with the projecting bosses. In vertical section 
the coiling chamber is seen near the surface and the interior filled with 
irregular masses of calcareous material. 

CU.NBO)_..J~A "'AL'l'l~RI Cushman n.nd A:mlin, 11• su. (Pl. 10, flg·s. 4, 5) 

Test large, compressed, early stage triangular in front view, in the 
adult spreading at the sides beyond the line of the earlier stage, early 
portion angular in transverse section with three or more chambers to 

the whorl, in the adult biserial throughout, apertural face with a shal 
low furrow; chambers rather indistinct, of nearly uniform height, the 
interior labyrinthic except in the earliest chambers, the interior struc 
ture showing through in varying degrees on the surface; sutures not 
depressed, rather indistinct; wall arenaceous with an outer coating of 
very fine grained material, surface smoothly finished; aperture elongate, 
at the inner margin of the last-formed chamber. Length up to 1.00 
mrn.; breadth up to 1.40 mrn.; thickness 0.30 mm. 

Holotype (Cushman Coll. No. 47365) from the upper part of the 
Lower Cretaceous, 5519-5528', middle core 18, Ohio Oil Co.'s, Hernasco 
Corporation No. 1 well, sec. 19, T.23S., R.20E., Hernando Co., Florida. 
This species differs from C. angusta Cushman in the much smaller 

size, more broad and flaring shape in front view, and the sutures not 
depressed and much more curved. It differs from C. pavonia d'Orbigny 
also in the smaller size and the sutures not depressed. 

The species is named for Mr. H. Glenn Walter, district geologist of 
the Ohio Oil Co., whose help in furnishing material for the study of 
this species is much appreciated. 

EXPLANATION OF PLATE 5 
JiIGS. 1-3. Roialia Jnimitiva Cushman and Bermudez, n. sp, X 130. 1, 2, Para types, 

ventral and periphei al views 3, Holotype, do: sal view. 4. R mndrugaensis Cushman 
a nd Bermudez, n. sp. X 70. a, dorsal view; b, ventral view; c, peripheral view. 5. 
R. havanensis Cushman and Bermudez, n. sp. X 100. a, dorsal view; b, ventral 
view; c, peripheral view. 
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292. FURTHER NOTES ON THE CRETACEOUS 

FORAMINIFERA OF TRINIDAD 

BY J. A. CUSHMAN and H. H. Renz 

The richest and best preserved Cretaceous foraminifera of Trinidad 
are found in the Lizard Springs marl which has recently been published 
(Cushman and Renz, The Foraminiferal Fauna of the Lizard Springs 
Formation of Trinidad, British West Indies, Special Publ. 18, Cushman 
Lab. Foram. Res., 1946). The present paper includes the faunas of the 
beds that underlie the Lizard Springs formation: the Chaudiere and 
Tarouba formations. Many species are common to all of these forma 
tions but a number of species were found in the lower formations that 
were not found in the Lizard Springs and a considerable number that 
were found only in the lower zone of the Lizard Springs marl. 
In comparing these species with those of the southern United States 

a number of them are limited in their range to beds of Taylor age or 
older. Many of the species of the Trinidad Cretaceous are found in the 
Santa Anita formation of Venezuela recently published (Cushman, A 
Foraminiferal Fauna from the Santa Anita Formation of Venezuela, 
Contr. Cushman Lab. Forarn. Res., vol. 23, 1947, pp. 1-18, pis. ]A). 

For the stratigraphic relationships of these Trinidad formations ref 
erence may be made to the work by H. H. Renz, Stratigraphy of 
Northern South America, Trinidad, and Barbados (Proc. 8th Amer. 
Sci. Congress, 1942, pp. 513-571, table), in which the Taroub a forma 
tion and Chaudiere shale are discussed. Both formations appear to rep 
resent approximate time equivalents; the typical development of the 
former is in the San Fernando Area (Naparima Hill, central west 
coast of Trinidad) and the latter in the Central Range. In the present 
paper the two parts of the Tarouba formation are referred to as upper 
Tarouba (formerly called "Hobson clay") and lower Tarou ba ( silice 
ous shale, argiline). The Chaudiere shale typically is a fine grained 
shale but the probably lower part has a marl developed particularly 
in the western Central Range and known as the Pointe-a-Pierre Rail 
way Cut marl. This is referred to in our text as the Railway Cut marl. 

EXPLANATION OF PLATE 6 
Frcs. 1-3. Rotalia capdevilensis Cushman and Bernrnclez, n. sp. X 110. 1, Holo 

type, dorsal view. 2, 3, Paratypes, peripheral and ventral views. 4. R. j>e1/.onensis 
Cushman and Bermudez, n. sp. X 100. a, dorsal view; b, ventral view; c, peripheral 
view. 5-7. R. (?) pnlmerae Cushman and Bermudez, n. sp. X 70. 5, Holotype, 
dorsal view. 6, 7, Paratypes, peripheral and ventral views. 

l- - -·c18 i-<A-RY __ . 
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Another development of the marl is on the Lantern Estate, Piparo 
area, in the Central Range and is here referred to as the Lantern marl. 
The faunas described in the present paper originate from the follow 

ing localities: 
Chaiuliere [ormation 
(a) Chaauliere shale r. s. 

Locality: Chaudiere River, Eastern Central Range, Trinidad, 
B.W.I. Cunapo Southern Road, below bridge near 
9 % mile-post. 
Trinidad Government Cadastral Co-ordinates: 
North 349.345 links; East 542.160 links. 

Lithology: Greenish-gray, finely textured, well-bedded silty 
clay-shale. 

( b ) Pointe-a-Pierre Railway Cut marl ( interbedded in Chaudiere 
shale) 
Locality: Pointe-a-Pierre, Western Central Range, Trinidad, 

B.W.I. 80-90 meters north of the gate at Pointe-a 
Pierre Railway Station in the east bank of the 
cutting. 
Trinidad Government Ca d astr a l Co-ordinates: 
North 260.260 links; East 362.840 links. 

Lithology: Yellowish-grey, massive indurated glauconitic marl 
with dark streaks. CaC03-content: 27.3% 

( c ) Lantern marl ( interbedded in Chaudiere shale) 
Locality: Lantern Estate, Piparo Area, Central Range, Trini 

dad, B.W.I. River bed, immediately south of a 
small bridge near 12 \I.I mile-post of the Guaracara 
Tabaquite Road, about 5 miles northeast of the 
Kelly Junction. 
Trinidad Government Cadastral Co-ordinates: 
North 287.800 links; East 431. 710 links. 

Lithology: Light grey, khaki weathering marl. CaCOs-con 
tent: 22.6% 

T arouba formation 
(a) Lower Member 

Locality: San Fernando, Naparima Hill, Trinidad, B.W.I. 
Power Station, eastern cliff opposite high level 
water resevoir. 



Trinidad Government Cadastral Co-ordinates: 
North 23'!.170 links; East 360.790 links. 

Lithology: Well-bedded, cream-yellowish marl, interbedded in 
hard siliceous shale ( argiline). CaC03-contents: 
23.8% 

( b) Upper Member (Formerly called Hobson clay) 
Locality: San Fernando, Trinidad, B.W.I. Junction of Pointe 

a-Pierre Road and Chacon Street (Naparima Hill 
side). 
Trinidad Government Cad astral Co-ordinates: 
North 235.880 links; East 360.130 links. 

Lithology: Light grey, well-bedded argillaceous shale, indu 
rated on weathering surface. 

Notes are given on the occurrences of the species in these various 
formations, references are made to the papers already mentioned and 
to the monograph of the Upper Cretaceous foraminifera (Cushman, 
Upper Cretaceous Foraminifera of the Gulf Coastal Region of the 
United States and Adjacent Areas, U. S. Geo!. Survey Prof. Paper 206, 
1946) where full synonymies of the various species may be found, and 
most of the species not occurring in the Lizard Springs formation are 
figured. It is hoped that the following notes will help in developing 
the knowledge of the Upper Cretaceous foraminifera of this region. 
To save space in references, the paper on the Lizard Springs marl 

is referred to as Cushman and Renz, 1946; the paper on the Santa 
Anita formation of Venezuela as Cushman, 1947; and Prof. Paper 206 
as Cushman, 1946. 
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Family ASTRORHIZIDAE 
Genus RHABDAMMINA M. Sars, 1869 
RHABDAM1,UNA I>ISCRETA H. B. Bra1ly 

ICusHMAN, 1946, p, 14; 1947, p. 3; CUSHMAN and Rcxz, 1946, p. 12.) 

Specimens are fairly common in the upper Tarouba shale and 
Lantern marl. 

RHABJ>AMMINA DISCltlC'L'A H. B. Urn.fly, vm-, 

Specimens similar to those figured (Cushman and Renz, 1946, p. 12, 
pl. 1, figs. 2, 3) from the Lizard Springs marl occurred in the Chaudiere 
shale. 

Family RHIZAMMINIDAE 
Genus BATHYSIPHON M. Sars, 1872 

UA'.L'HYSIPHON '! DUBJA (Whitfl) 

Specimens 111 some respects similar to those already recorded from. 
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the lower zone of the Lizard Springs marl (Cushman and Renz, 1946, 
p. 12, pl. 1, figs. 4, 5) occur in the Chaudiere shale but attain a larger 
size. 

BATHYSIPHON ALicXAN])Jcltl Cushman (Pl. 11. fig;. 1) 
Bathvsiph.o» alexanderi CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 9, 1933, 

p. ·19, pl. 5, fig. l; U. S. Geol. Survey Prof. Paper 206, 1946, p. 14, pl. 1, fig. 5. 
Specimens apparently identical with this species previously known 

only from the Upper Cretaceous of Austin age of Texas occur in the 
Railway Cut marl. 

Family SACCAMMINIDAE 
Genus SACCAMMINA M. Sars, 1869 

SACCAl\IMINA l{HUMBLl';RI (J<'ranke) 

(CusHMAN, 1946, p. 14; CusHMAN and RENZ, 1946, p. 13). 
Specimens occur in. the upper Tarouba formation. 

SACC..:'\!\'IMINA Itl:IU.i\lllLl(~ltI (l;'ra.nke), va.r , 'l'Rl~ITAT~~NSIS Cushman and Renz, n. va r , 
(PI. 11. fig. 2) 

Variety differing from the typical form in the very much smaller 
size. Diameter 0.23 ~m. 
Holotype of variety (Cushman Coll. No. 47339) from the Upper 

Cretaceous, Chaudiere shale, Lantern marl beds, river bed, immediate 
ly S. of small bridge near 12 Yi mile post of Guaracara-Tabaquite Rd., 
about 5 miles NE. of Kelly Junction, Lantern Estate, Piparo area, 
Central Range, Trinidad, B. W. I. 
This variety appears to be distinct from the typical form and occurs 

also in the Chaudiere shale, Cunapo Southern road, under bridge near 
9% mile post, Chaudiere River, Eastern Central Range, Trinidad. 

Genus PELOSINA H. B. Brady, 1879 
PEI~08INA C01\1PJ ... ANA'l1A Franke 

(CusHMAN, 1946, p. 15; 1947, p. 3; CUSHMAN and RENZ, 19,16, p. 13.) 
Specimens occur in the lower Tarouba shale and the Chaudiere shale 

in the Lantern marl and Railway Cut marl sections. 

Family HYPERAMMINIDAE 
Genus SACCORHIZA Eimer and Fickert, 1899 

SACCORHIZA RAMOSA (H. B. Brn1ly) 

(CusHMAN, 1946, p. 15; CUSHMAN and RENZ, 1946, p. 13.) 
Numerous specimens occur in the upper Tarouba shale. 

EXPLANATION OF PLATE 7 
F1G. 1. Rotalia byrarnensis Cushman. X llO. a, dorsal view; b, ventral view; c, 

peripheral view. 2. R. orient.alis Cushman and Bermudez, n. sp. X 90. a, dorsal 
view; b, ventral view; c, peripheral view. 3. R. 1ne~1icana Nuttall. X 70. a, dorsal 
view; b, ventral view; c, peripheral view. 

LIBRARY 
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Family REOPHACIDAE 

Genus REOPHAX Montfort, 1808 
REOPHAX cf , UJc:-;T,.\I,INOUH<;S (Iceuss) (PI. 11, ti,;;. 4) 

(CUSHMAN, 1946, p. 16.) 
Rare specimens from both the upper and lower Tarouba shales seem 

close to this species which in the United States is recorded only from 
beds of Taylor age. 

35 

RIGOPHAX SJ}. 

Fragmentary specimens in the Chaudiere and lower Taroub a shales 
are similar to those recorded from the Lizard Springs marl (Cushman 
and Renz, 1946, p. 14, pl. 1, figs. 14, ZS). 

Genus HORMOSINA H. B. Brady 
H0It1\t:OSINA Gl~OilU'Lll"_EU...-\ H. U. H1·a<1Y, va.e. 'l'RINl'rATI.GNS18 Cushman mul Renz 

This variety recently described fr.om the lower zone of the Lizard 
Springs marl (Cushman and Renz, 1946, p. 14, pl. 1, figs. lS-19) occurs 
commonly in the upper Tarouba shale and in various divisions of the 
Chaudiere shale. 

Genus NODELLUM Rhumblcr, 1913 
1'0DIDJ,LlHl VJ•;LASCOKC-ISIS (Cufihman) 

(CusHMAN, 1946, p. 17;. Cusmv!AN and RENZ, 1946, p. 14.) 
This species occurs commonly in the upper Tarouba shale and the 

various divisions of the Chaudiere shale. It is recorded from the Lizard 
Springs marl of Trinidad and the Velasco shale of Mexico. 

Family AMMODISCIDAE 
Genus AMMODISCUS Reuss, 1861 

Al\'liHODISCUS GJ .. AilltA'l'US Cu~hmnn and ,Ja.rviA 

(CUSHMAN, 1946, p. 17; 1947, p. 3; CusHMAN and RENZ, 1946, p. 14.) 
This species originally described from the Lizard Springs marl oc 

curs in the upper Tarouba shale and in the various divisions of the 
Chaudiere shale. 

Al\iiUOUJSC.US Pl~NNYI Cnshnutn a.nd .tn.rv!s 
(CusnMAN, 1946, p. 17; 1947, p. 3; CusnMAN and RENZ, 1946, p. 14.) 
This species occurs in the Lantern marl and Railway Cut marl of 

the Chaudiere shale. It is known from the lower zone of the Lizard 
Springs marl, the Velasco shale of Mexico, Colon and Santa Anita 
shales of Venezuela, and the Corsicana marl of Texas. 

EXPLANATION OF PLATE 8 
Fros. 1-3. Rotalia me);ica.na Nuttall, var. meca.tepece11sis Nuttall. X 50. a, a, a, 

dorsal views; b, b, b, ventral views; c, c, c, peripheral views. 

_,,__...__,__,____~---·<· . __ , .. .......... ~~ 
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Genus GLOMOSPIRA Rzehak, 1888 

Gl~Ol\IOSPlltA GOltDIALIS (.Jom's and I'ur-lcer-r, vu.r-, UIJ.<~l"UNDENS Cushmun and Renz 

This variety recently described from the Lizard Springs marl 
(Cushman and Renz, 1946, p. 15, pl. 1, fig. 30) also occurs in the 
upper Tarouba shale, in the Chaudiere shale and the Lantern marl 
beds. It is also recorded from the Velasco shale of Mexico. 

I 

OJ,()i\lOSPIRA CIIAR(HDES (Jones and Pn.rkcr-), vnr-. COltONA Cushman and .Inrvls 

(CusHMAN, 1946, p. 19; CusHMAN and RENz, 1946, p. 15.) 

Specimens occur in the upper and lower Tarouba shales and in the 
typical Chaudiere shale and the Lantern marl beds. It also occurs in 
the Lizard Springs marl. 

Genus LITUOTUBA Rhumbler, 1895 
UTIJOTUllA LITUU'OltMIS (H. H. Jlr111h) 

(CusHMAN, 1946, p. 19; CusHMAN and RENZ, 1946, p. 15.) 

The only specimens of this species in the present material are from 
the Chaudiere shale. It is recorded from the lower zone of the Lizard 
Springs marl and the Velasco shale of Mexico. 

Genus AMMOLAGENA Eimer and Fickert, 1899 
A1\fMOI~AGENA CLAVATA (,Jone:-; und Parker) 

(CusHMAN, 1946, p. 19; CusHMAN and RENZ, 1946, p. 15.) 

This species occurs in the Lantern marl and Railway Cut marl 
phases of the 'Chaudiere shale and in the lower zone of the Lizard 
Springs marl. 

Family LITUOLIDAE 
Genus TROCHAMMINOIDES Cushman, 1910 
TIWCHA~IMINOH)ES cf. VlcLASCOl•:NSIS Cushman 

(CUSHMAN, 1946, p. 19.) 
A few specimens from the Lantern marl beds of the Chaudiere shale 

may belong in this species known only from the Velasco shale of 
Mexico. There are eight chambers in the final whorl, as in the types, 
but the specimens are somewhat larger. 

Genus HAPLOPHRAGMOIDES Cushman, 1910 
HAl'LOI'HltAGMOIDES COIWNATA 11. n. llrndy 

(Cus1IMAN, 1946, p. 20; CusrrMAN and RENZ, 1946, p. 18.) 

Specimens occurred in the upper Tarouba shale, the Chaudiere shale, 
and the Lantern marl section. 

UAPJ_,Ol,llltAG;\l.OIJ)BS GI~AilltA Cushman and \\Taters 

(Cusnxix», 1946, p. 20; CusHMAN and RENZ, 19,16, p. 18.) 

Specimens occur in the typical Ch audiere shale and 111 the Lantern 
marl, also in both zones of the Lizard Springs marl. 
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HAPLOPHRAG~JOIIlES J•'LAGLl,RI Cushman and Hedberg, 

vur-, TRINITA'fENSIS Cushman and Renz 

This variety was recently described from the lower zone of the Lizard 
Springs marl (Cushman and Renz, 1946, p. 18, pl. 2, figs. 2, 3 ). It 
occurs also in the upper Tarouba and Chaudiere shales. 

Genus CRIBROSTOMOIDES Cushman, 1910 
OHJBROS'fO'.\IOlDES TJUNITATl~NSJS Cushman and Jarvis 

(CUSHMAN, 1946, p. 22; 1947, p. 4; CusnMAN and RENZ, 1946, p. 19.) 

The types are from the Lizard Springs marl where it occurs in both 
zones. It was found in the upper Tarouba shale and in the Lantern 
marl section of the Chaudiere shale. It also occurs in the Santa Anita 
shale of Venezuela. 

Genus AMMOBACULITES Cushman, 1910 
A~BlOllACUJ,J'l'l,8 d. ,-\T~EXANUERJ Cushman (Pl. 11, fig. 6) 

(CUSHMAN, 1946, p. 22.) 

Rare specimens, one of which is figured, seem related to this species 
recorded only from the upper part of the Taylor marl of Texas. They 
are from the lower Tarouba. 

AMMOHACULI'l'JCS COPROLl'l'HlFORMIS (Schwrurer-) 

(CUSHMAN, 1946, p. 22; CusHMAN and Rnxz, 1946, p, 19.) 

A few specimens from the upper Tarouba and Chaudiere shales seem 
to belong to this species although they show considerable variation. 

Al\BIOBACULITES ,JAJtVlSI Cushman and Renz 

(CusI·IMAN and RENZ, 1946, p. 19; CusHMAN, 1947, p. -l.) 

Rare specimens from the Railway Cut marl of the Chaudiere shale 
seem to belong to this large species recently described from the Lizard 
Springs marl and recorded from the Santa Anita shale of Venezuela. 

Family TEXTULARIIDAE 
Genus SPIROPLECTAMMINA Cushman, 1927 

Sl'IROPLEC'l'A~BllNA HEN'l'A'l'A (Alth) (Pl. 11. ftg. 3) 

(CUSHMAN, 1946, p. 27.) 

Numerous specimens of this species were found in the upper Tarouba 
shale and in the Lantern marl member of the Chaudiere shale. There 
is a considerable variation in the thickness of the early portion of the 
microspheric and megalospheric forms. 

Sl'IROPL.EC'l'AMMINA 'l GRZl'HOWSlill Frizzell 

(CusHMAN and RENZ, 1946, p. 20; CusHMAN, 1947, p. 5.) 

Specimens evidently of this species occur in the Chaudiere shale, 
Lantern marl, Railway Cut marl, and lower Tarouba shale. It also 
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occurs in the Santa Anita shale of Venezuela. These forms need more 
study to make certain their generic relationships. 

Family VERNEUILINIDAE 
Genus GAUDRYINA cl'Orbigny, 1839 

GAUDlt\'l!'-IA l'fflc])A (Rt•n") 

(Cus11MAN, 19,16, p. 32; CusHMAN and RENZ, 19,16, p. 21.) 
Specimens occurred in the upper Tarouba shale and in the Lantern 

marl and Railway Cut marl units of the Cliaudiere shale. 

G,\Ulllt\"IN,\ llJc;NTONWSRIS (Cu emu,n) 

(Cus!IMAN, 19•16, p. 33; CusHMAN and RENZ, 1946, p. 21.) 
Numerous specimens of this species occur in the upper Tarouba 

shale and in the typical Chaudiere shale as well as in both the Lantern 
marl and Railway Cut marl members. It occurred in the lower zone 
of the Lizard Springs marl. 

/ 

GAUUltYINA (l'i:rnUIJO<OAUURYINA) l'YltA)HDATA Cushman 

(CUSHMAN, 1946, p. 36; CusnMAN and RENZ, 1946, p. 21.) 
Typical specimens were found in the lower Tarouba shale and the 

Railway Cut marl member of the Chau diere shale. It also occurs in 
the lower zone of the Lizard Springs marl and the Velasco shale of 
Mexico. 

Genus PSEUDOCLA VULINA Cushman, 1936 
PSJ·;UJ)OCJ"AVULINA AMORPllA (Cushman) 

(CusHMAN, 1946, p. 37; CusHMAN and RENZ, 19,16, p. 21.) 
A single specimen of this species was found in the upper Tarouba 

shale. Ir occurs in the upper zone of the Lizard Springs marl and the 
Velasco shale of Mexico. 

Genus CLAVULINOIDES Cushman, 1936 
CT_.jA ''UI .. INOllH~S A8Pl~ItA (Cushman) 

(Cus11MAN, 1946, p. 38; 1947, p. 7; CusHMAN and Hrnz, 1946, p. 22.) 
Numerous specimens occur in the Railway Cut marl member of the 

Chaudiere shale. 
Family VALVULINIDAE 

Genus ARENOBULIMINA Cushman, 1927 
ARJ<;NOUULHIINA ,\MmtJC.\NA Cushman (Pl. 11, fig. '/) 

(Cus1rMAN, 1946, p. 42; 1947, p. 7.) 
This species, although widely recorded in America in beds of Navarro, 

Taylor, and Austin age and in the Velasco and Mendez shales of Mexi 
co and the Santa Anita shale of Venezuela, has not previously been 
recorded from Trinidad. Specimens occurred in the upper Tarouba 
shale and the Lantern marl member of the Chaudiere shale. 
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Genus EGGE RELLA Cushman, 193 3 

JSGGl1~JtELLA '! 'J'ROCHO'lDl~S Ott•us~) 

(CUSHMAN, 1946, p. 43; Cus1-1MAN and RENZ, 1946, p. 22.) 
A few specimens from the Lantern marl member of the Chaudier« 

shale seem to belong to this species. 
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Genus MARSSONELLA Cushman, 1933 
l'\lARSSONl1~LI,.,.\ OXYCONA (Reuss). vm-. 'l'ltl!\'l'f.\TE~SIS Cusnmnu arnl Renz 

(CusHMAN and RENZ, 1946, p. 22; CusHMAN, 1947, p. 7.) 
This variety, recently described from the lower zone of the Lizard 

Springs marl occurs in the upper and lower Tarouba shales and in the 
Railway Cut marl member of the Chaudiere sbale. It also occurs in 
the Santa Anita shale of Venezuela. 

i\fARSSON:ELLA J~nHS~'l'A'fA (Cushumn n.1111 Jn.n·is) 
(CUSHMAN, 1946, p. 44; 1947, p. 7; CUSHMAN and !(ENZ, .1946, p. 23.) 

l1. few specimens occur in the Lantern marl member of the Chaudiere 
shale. 

Genus TEXTULARIELLA Cushman, 1927 
TEXTUJ..,AU.I.ELLA 'l'RINl'J;A'l1l~NSIS Oushmuu and Renz 

(Cus11MAN and RENz, 19,16, p. 22; CusHMAN, 1947, p. 8.) 
This species recently described from the lower zone of the Lizard 

Springs marl and recorded in the Santa Anita shale of Venezuela occurs 
in the lower Tarouba shale and in the Lantern marl and Railway Cut 
marl members of the Chaudiere shale. 

TIDX'.fULARIEL.LA 1'RlNl1l'A'l'I~;NS'IS Cushman nutl Renz, 
vur. SUilCYLINDRICA Cushman u nd ltl'HZ 

(Cus1-IMAN and RENZ, 1946, p. 23.) 
This variety recently described from the lower zone of the Lizard 

Springs marl occurs also in the lower Tarouba shale. 

Family SILICINIDAE 
Genus RZEHAKINA Cushman, 1927 

RZJ~HA]{INA EPIGONA (Iczehn.k), var. J,/\.'J'A tjnshmnn nntl Jitr,·is 

(Cus1-1MAN, 1946, p. 47; 1947, p. 9; CusHMAN and RENz, 1946, p. 23.) 
This variety is common in the upper and lower Tarouba shales, in 

the typical Chaudiere shale and the Lantern marl and Railway Cut 
marl members. 

RZJi;HAIUNA EPIGONA (Rzehn k), var. 1\HNlMA Cnshmun and Renz 

(CusI-IMAN and RENZ, 1946, p. 24.) 
This variety recently described from the Lizard Springs marl occurs 

in the lower Tarouba shale, the typical Chaudiere shale and the 
Lantern marl member. 
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Family TROCHAMMINIDAE 
Genus TROCHAMMINA Parker and Jones, 1859 

TROCHA3BilNA GLOBIGEltll\'Il'ORMIS (Parker and Jones), 
vnt-, AL1.TF0Jtl\1IS Cushman and Renz 

This variety recently described from the Lizard Springs marl (Cush 
man and Renz, 1946, p. 24, pl. 3, figs. 7-11) occurs also in the upper 
Tarouba shale, the typical Chandier- shale and in the Lantern marl 
and Railway Cut marl members. 

'J~ROCHA1\ll\1INA cl'. '11.lDXANA Cushman a.nd \Vnters (Pl. 11, fig. 5) 
(CUSHMAN, ]9,16, p. 50, pl. 15, figs. 4, 5.) 

This species has been known only from the Upper Cretaceous of 
Navarro age from Texas and Arkansas. Very similar specimens occur 
in the upper Tarouba shale, in the typical Chaudicre shale, and in the 
Lantern marl section. 

Family LAGENIDAE 
Genus ROBULUS Montfort, 1808 
ROHUJ,US MACltODISCUS (Reuss) 

(CUSHMAN, 1946, p. 54; 1947, p, 9; CusHMAN and RENz, 1946, p. 25.) 

The only specimens in this material are from the Lantern marl 
member of the Chaudiere shale. It also occurs in the Santa Anita 
shale of Venezuela. 

IWllULUS DISC!t!<;PANS (Reuss) 

(Cusnxrx», 1946, p. 54; 1947, p. 10; CusHMAN and RENZ, 1946, p. 24.) 

Specimens occurred in the lower Tarouba shale and the Railway 
Cut marl. 

ROllULUS STERNALIS (llerthelin) 

(Cusr·IMAN, 1946, p. 54; CUSHMAN and RENZ, 1946, p. 25.) 

The only specimens in this material are from the Lantern marl 
member of the Chaudiere shale. 

ROllULUS \VIJ,LIAMSONI (Reuss) 

(CUSHMAN, 1946, p. 54; CusHMAN and RENZ, 1946, p. 25.) 

Rare specimens occurred only in the Lantern marl. 

Genus SARACENARIA Defrance, 1824 
SAltACBNARIA TltlANGULAitlS (1l'Orbigny) 

(CUSHMAN, 1946, p. 58; 1947, p. 10; CusnMAN and RENZ, 1946, p. 30.) 

Specimens occur in the lower Tarouba shale and Railway Cut marl. 

Genus MARGINULINA d'Orbigny, 1826 
lUARGINULINA ef , llUJ,LATA Reuss 

(CUSHMAN, 1946, p. 62; 1947, p. 10; CusHMAN and RENZ, 1946, p. 27.) 

Rare specimens occur in the lower Tarouba shale. 
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l\IARGINULINA cf. '11BXASBNSIS Cushman 

(CusHMAN, 1946, p. 61; CusHMAN and RENZ, 1946, p. 27.) 

Specimens similar to those already recorded from the Lizard Springs 
marl occurred in the lower Tarouba shale and in the Lantern marl and 
Railway Cut marl members of the Chaudiere shale. 

MARGINULINA 'I TltlLOilA'rA d'Orhlgny 

(CUSHMAN, 1946, p. 64; CusnMAN and RENZ, 1946, p. 27.) 

A few specimens from the Railway Cut marl belong here. 

l\IARGINULINA ,JAltVISI Cushman 

(CusHMAN, 1946, p. 63; 1947, p. 11; CusHMAN and Rsxz, 1946, p. 27.) 

Specimens occurred in the Lantern marl and Railway Cut marl and 
also in the lower Tarouba shale. 

Genus DENTALINA d'Orbigny, 1826 
DlcNTALINA M1"GALOPOLl'fANA Reuss 

(CusHMAN, 1946, p. 67; 1947, p. 11; CusHMAN and RENz, 1946, p, 28.) 

Specimens occur in the Lantern marl and Railway Cut marl members 
of the Chaudiere shale. 

Dl~NTAI,INA GltACILIS tl'Orbiirn:v (Pl. 11. fig, 9) 

(CUSHMAN, 1946, p. 65.) 

This widely ranging species has not been recorded from the Cretace 
ous of Trinidad. Rare specimens from the lower Tarouba shale seem 
to belong to this very variable species. 

D.lcNTALINA CATlcNULA Reuss (Pl. 11. fl,;-. 8) 

(CUSHMAN, 1946, p. 67.) 

A few specimens from the Lantern marl member of the Chaudiere 
shale seem to belong to this species. 

Genus NODOSARIA Lamarck, 1812 
NODOSARIA J,IMilATA tl'Orbigny 

(CusHMAN, 1946, p. 74; CusHMAN and RENZ, 1946, p. 29.) 

Specimens usually broken but apparently belonging to this species 
occur in the lower Tarouba shale and in the Railway Cut marl. 

NODOSARIA d. MAltCin Reuss 

(CUSHMAN, 1946, p, 7't; CusHMAN and RENZ, 1946, p. 30.) 

Rare specimens resembling this species occur in the lower Tarouba 
shale and the Lantern marl member of the Chaudiere shale. 

NODOSAIUA l'AUl'J•;RCULA Reuss 

(CUSHMAN, 1946, p. 75; 1947, p. 12; CusHMAN and RENZ, 1946, p. 30.) 

Rare specimens occurred in the Lantern marl. 
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NODOSARL\ cf. Al''l·T:"iIS Rcn•s 

A few broken specimens from the Railway Cut marl member of the 
Ch audiere shale may belong to this species. 

NOilOSARIA cf. GltACU,I'l'A'l'IS Cnsluuau (Pl. 11, figs. 10, 11) 
(CUSHMAN, 1946, p. 72.) 

Rare specimens from the lower Tarouba shale and the Lantern marl 
member of the Chaudiere shale may belong to this species known only 
from the Taylor marl of Texas. The shape of the chambers and the 
ornamentation are like the types but the proloculum is not as elongate. 

Genus CHRYSALOGONIUM Schubert, 1907 
CHl~YSALOGO:\CIU)I Vi•;J,ASCO'"J\Sl<: (Cushman) 

(CusHMAN, 1946, p. 73; Cus1·JM1\N and RENZ, 19·16, p. 29.) 
A reexamination of specimens of this species from Mexico and Trini 

dad shows that the aperture is really made of a convex, terminal plate 
with numerous openings. Specimens occurred in the Lantern marl and 
Railway Cut marl members of the Chaudiere shale. 

Genus PSEUDOGLANDULINA Cushman, 1929 
l'SBUDOGIANDULINA 'i'IA"l'IFl"S'l'A (Reuss) 

(CusHMAN, 1946, p. 76.) 
Specimens are very rare in the lower Tarouba shale. 

l'SJ<:UDOGLANDUJ,INA BISTJSGL\ (Olszewski) 
(CusHMAN, 1946, p. 76; CusJ·JMAN and RENZ, 1946, p, 31.) 
This species recorded from the lower zone of the Lizard Springs marl 

occurs also in the lower Tarouba shale and in the Lantern marl. 

l'SEUDOGLANDULIN,\ CYLINDRACl;A (Reuss) 

(CusHMAN, 1946, p. 76; CusHMAN and RENZ, 1946, p. 31.) 
Rare specimens occurred in the Railway Cut marl. 

l'~H·mnoGLANDULINA l'ARALJ,i,:J,A (Mar-sson) 
(CusHMAN, 1946, p. 77; CusHMAN and RENZ, 1946, p, 31.) 

Specimens are recorded from the lower zone of the Lizard Springs 
marl and occur in the Railway Cut marl. 

Genus PALMULA Lea, 1833 
rAJ ... :'.\llJl,A SE1\llRE'l'lCUI ... ATA (Cushman and tlarl1is) 

(CusHMAN, 1946, p. 85; 1947, p. 13; CusHMAN and RENZ, 1946, p. JI.) 
This species recorded from the lower zone of the Lizard Springs marl 

occurs also in the Railway Cut marl, 

EXPLANATION OF PLATE 9 
FIGS. 1, 2. Rotaiia giuuiianamensis Cushman and Bermudez, n. sp. 1, Holotype. 

X 90. 2, Paratype. X 50. a, a, dorsal views; b, b, ventral views; c, c, peripheral 
views. 3. R. pi1wrensis Cushman and Bermudez, n. sp. X 60. a, dorsal view; b, 
ventral view; c, peripheral view. 

~LIB R A~R·Y--·--1 
C1:vR1.!'MAl'f LAllOR:A'l"e~'V' 

I . - I 
··-·-··- ~-~-----~----·------- 
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PALi\IULA JAitVISI (Cushman) 

(CusHMAN, 1946, p. 85; CusHMAN and RENZ, 1946, p. 31.) 

This species described from the Lizard Springs marl, common in the 
lower zone, was found in the Lantern marl and the lower Tarouba shale. 

Genus FRONDICULARIA Defrance, 1826 
I''IWNDICUJ,AIUA LINGUU'ORilIIS llfarsson 

(CusHMAN, 1946, p. 89; CusHMAN and RENZ, 1946, p. 31.) 

Fragments evidently belonging to this species occurred in the Rail 
way Cut marl. 

J<'RONDICUJ,AIUA i\lUCRONATA Reuss 

(CUSHMAN, 1946, p. 87; 1947, p. 13; CusHMAN and Rnxz, 1946, p. 34.) 

Rare specimens of this species occurred in the Railway Cut marl 
and the lower Tarouba shale. 

Family POL YMORPHINIDAE 
Genus GUTTULINA d'Orbigny, 1839 
GU'l"fULINA ADHAJcl~I~NS (Glszewskt) 

(CUSHMAN, 1946, p. 96; CusHMAN and RENZ, 19·16, p. 34.) 

The only specimens are from the Lantern marl. It occurred 111 the 
lower zone of the Lizard Springs marl. 

GU'l'TUUNA 'fRIGONAUS (Reuss) 

(CUSHMAN, 1946, p. 95; CusHMAN and RENZ, 1946, p. H.) 
This species was found in the lower zone of the Lizard Springs marl 

and occurs commonly in the Lantern marl and lower Tarouba shale. 

Genus GLOBULINA d'Orbigny, 1839 
GJ,OilUJ,INA J,ACRii\IA Reuss, var. SUilSPHAJ<JRICA (Berthelin) 

(Cusmrxx, 1946, p. 96; CusHMAN and RENZ, 1946, p. 34.) 

This form found in the lower zone of the Lizard Springs marl occurs 
in the Lantern marl, Railway Cut marl, and lower Tarouba shale. 

Genus PYRULINA d'Orbigny, 1839 
l'YltULINA CYJ,JNI}ltOIDI~S (Roemer) 

(CUSHMAN, 1946, p. 97; CusHMAN and RENZ, 1946, p. 35.) 
This species was found in the Lantern marl, Railway Cut marl, and 

lower Tarouba shale. 

EXPLANATION OF PLATE IO 
Fies. 1-3. Rotalia jabacoensis Cushman and Bermudez, n. sp, X 50. 1, Hclorype, 

dorsal view. 2, 3, Paratypes, penphe1al and ventral views. 4, 5. Cnneolina uialtcri 
Cushman and Applin, n. sp. 4, Holotype, X 45. 5, Paratype. X 60. Early stage. 
a, front view; b, aperrnral view. 6-10. Trocliolina floridana Cushman and Applin, n. 
sp, X 45. 6, Holotype. a, dorsal view; b, side view. 7-10, Paratypes. 7, Dorsal 
view. 8-10, Ventral views. 

--~-LJB RA.RY,_,,.,_._/ 
~PS~~AP. LA»ON.~TO~' 

-- -~--~~- 
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l'YRULINA cf. Vl~LASCOICNSIS (Cushman) 

(CusHMAN, 1946, p. 97; CusHMAN and RENz, 1946, p. 35.) 
Rare specimens occurred in the Lantern marl. It also occurred in 

the lower zone of the Lizard Springs marl. 

Genus SIGMOMORPHINA Cushman and Ozawa, 1928 
SIGMOlUORPHINA SEMITEC'l\\. (Reuss), vn.r , 'flGIUlUJ!31'UANA (Fnrnnalnl) 

(CusHMAN, 19·16, p. 98; Cusnxrx» and RENZ, 1946, p, 35.) 
Specimens were found only in the lower Tarouba shale. 

Family HETEROHELICIDAE 
Genus GOMBELINA Egger, 1899 
GUMBET,INA PLU,\BIERAE Loetter-Ie 

(CUSHMAN, 1946, p. 104, pl. 45, figs. 1-3.) 
Specimens of this species were found in the Lantern marl and lower 

Tarouba shale, but it was not found in the Lizard Springs marl. 
G(BnmLINA ULTIMATUAIIDA White 

(CusHMAN, 1946, p. 107; 19,!7, p. 13; CusrrMAN and RENz, 1946, p. 36.) 
A few specimens occurred in the Lantern marl. 

GUMBI•;LJNA JcXCOJ,A'l'A Cushman (PI. 11, figs, 13, 1-1) 

(CUSHMAN, 19,16, p. 108, pl. 46, fig. 15.) 
Typical specimens occurred in the Lantern marl. It was not found 

in the Lizard Springs marl. 

Genus BOLIVINOIDES Cushman, 1927 
BOJ,l\'INOIDl"S TltINITA'U•;NSIS Cushman ancl Jarvis 

(CusHMAN, 1946, p. 114; CusHMAN and RENZ, 1946, p. 36.) 
This species has been known only from the lower zone of the Lizard 

Springs marl, from which it was described. Additional specimens have 
been found in the Lantern marl and Railway Cut marl. 

Genus BOLIVINITA Cushman, 1927 
BOT,IVINITA ·1·;J,JcYI Custunnn (Pl. 11, fig. 12) 

(CUSHMAN, 1946, p. 114, pl. 48, figs. 18-20.) 
This species has not previously been recorded from Trinidad, and in 

the United States occurs in the Taylor and Austin portions of the 
Upper Cretaceous. A number of specimens occurred in the lower 
Tarouba shale. 

Genus SIPHOGENERINOIDES Cushman, 1927 
SH'HOGl':JS'ERINOIDES IGWALIH (lforstt'n) (PI. 12, fii;. G) 

(CUSHMAN, 1947, p. 118, pl. 50, figs. 9-11.) 
A single specimen was found in the lower Tarouba formation Hom 

which it had already been recorded. 
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Family BULIMINIDAE 

Genus BULIMINELLA Cushman, 1911 
DULI1\HNl1~LLA COLONENSIS Cushman nnrl Hedberg (Pl. 12, fig. 2) 

(CUSHMAN, 19<16, p. 120.) 

A few specimens from the Lantern marl seem to belong to this 
species described from the Upper Cretaceous, Colon shale, of Colombia. 
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DULI~·IINEJ ... LA CARSJ~~Y;\Ji~ Plummer, vur-. IJLANA Cusjunnu and Parker (Pl. 12, fig, 1) 

(CUSHMAN, 1946, p. 120.) 

Specimens from the Lantern marl and lower Tarouba shale seem to 
belong to this variety recorded from the Colon shale of Colombia and 
from Upper Cretaceous beds of Navarro age of the southern United 
States. 

Genus BULIMINA d'Orbigny, 1826 
DUJ ... I~IINA UICliAl'OOENSIS Cole, vnr-. J>JNGUA Cushman und Parker (Pl. 12. fig, 3) 

(Cusmv!AN, 1946, p. 123.) 

Rare specimens from the lower Tarouba shale are apparently this 
variety known from the Colon shale of Colombia and Upper Cretaceous 
beds of Navarro age of the southern United States. 

BUJ,11\UNA PJl.:TltOLEANA Cushman and Hedberrr 

(CusHMAN, 1946, p. 125; 1947, p. 14; CusHMAN and RENZ, 1946, p. 37.) 

A few specimens from the Lantern marl may be included in this 
species described from the Colon shale of Colombia and recorded from 
the lower zone of the Lizard Springs marl and the Santa Anita shale 
of Venezuela. 

BULll\lINA J>J..;TltOLlGANA Cushman and Hedberu, var. SPINl!.:A Cushman and Renz 

Specimens of this variety recently described from the lower zone of 
the Lizard Springs marl (Cushman and Renz, 1946, p. 3 7, pl. 6, fig. 13) 
occur commonly in the Railway Cut marl. 

BU.LHHNA LBIHATA White (Pl. 12, flg'. 4) 

(CUSHMAN, 1946, p. 124.) 1 

This species described from the Upper Cretaceous of Mexico is com 
mon in this Trinidad material, occurring in the Lantern marl, Railway 
Cut marl and in the lower Tarouba shale. 

Genus ENTOSOLENIA Ehrenberg, 1848 
J~N'l10SOl..il~NIA l\IAitGINA'fA (\Vnlker and Jacob) 

(CusnMAN, 1946, p. 126;· CusHMAN and RENZ, 1946, p. 38.) 

Rare specimens from the Lantern marl and Railway Cut marl 
are similar to those recorded from the lower zone of the Lizard 
Springs marl. 
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l"NTOSOLENIA cf. ORBIGNYANA Seg'uenzu 

(CUSHMAN, 1946, p. 126; CusHMAN and RENz, 1946, p. 38.) 

Specimens from the Lantern marl and Railway Cut marl may be 
referred with some question to this species. 

l~NTOSOLl!;~TJA ORBI(Lr-..1YAN.A Seguenzn,, 
var. I,J~Rll'ECTO-COSTA'l'A Cushman and Iconz , n , var. (Pl. 12, fig. 5) 

Variety differing from the typical in having the entire surface orna 
mented with longitudinal costae which extend to the outer edge of 
the keel. 
!folotype of variety (Cushman Coll. No. 4 73 54) from the Upper 

Cretaceous, Chaudiere shale, Lantern marl beds, river bed immediately 
S. of small bridge near 1214 mile-post of Guaracara-Tabaquite Road, 
about 5 miles NE. of Kelly Junction, Lantern Estate, Piparo area, 
Central Range, Trinidad, B.W.I. 
This differs from var. praeclara Cushman and Renz in having the 

ornamentation extending over the whole surface instead of being 
limited to the central portion. 

Genus VIRGULINA d'Orbigny, 1826 
VlltGULINA cl'. NAVARROANA Cushman 

(CUSHMAN, 1946, p. 126, pl. 53, figs. 5-7.) 

Specimens from the Lantern marl. and lower Tarouba shale resemble 
this species from the Navarro group of the Upper Cretaceous of Texas. 

Genus LOXOSTOMUM Ehrenberg, 1854 
LOXOSTO~IUM LTMONll]NSID (Cushman) 

(CusHMAN, 1946, p. 131; CusHMAN and RENz, 1946, p. 39.) 

Specimens from the Lantern marl, Railway Cut marl and lower 
Tarouba shale seem identical with this species known only from the 
Upper Cretaceous, Mendez and Velasco shales of Mexico and the lower 
zone of the Lizard Springs marl of Trinidad. 

I"OXOSTOMUM er. TRINITATENSIS Cushman and Renz 
(CusmvIAN and RENz, 1946, p. 39, pl. 6, figs. 24, 25.) 

A single specimen from the Railway Cut marl resembles this species 

EXPLANATION OF PLATE 11 
FIG. 1. Bathysiphon alcxanderi Cushman. X 45. 2. Sacca11imina rlvumbleri 

(Franke), var. trinit.atenris Cushman and Renz, n. var. X 60. a, dorsal view; b, 
side view. 3. Spiropleclammina dentata (Alth). X 60. 4. Reophax cf. deniaiinoidcs 
(Reuss): X 45. 5. Trocha·mnvina cf. texana Cushman and Waters. X 60. 6. 
Arnmob aculites cf. alexandcri Cushman. X 't5. 7. Arenobulim.ina americana Cushman. 
X 45. 8. Dentalina catenu.Za Reuss. X 45. 9. D. gracilis d'Orbigny. X 45. 10, 11. 
Nodosaria cf. gracilitati, Cushman. X 45. 12. Bolivin·ita eleyi Cushman. X 60 
13, 14. Gihnbelina excolata Cushman, X 60. 

--- ......... ---·--- -~-~-~~ -- ... -~---- 
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recently described from the lower zone of the Lizard Springs marl, but 
the sutures are much more oblique than in the types. 
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Family ELLIPSOIDINIDAE 
Genus PLEUROSTOMELLA Reuss, 1860 

PLEUIUlS'_fOl\U~J_,LA CI.A VA'l'A Cushm.u.n 

(CusHMAN, 1946, p. 132; CusHMAN and RENZ, 1946, p. 42.) 
This species is rather common in the Railway Cut marl. 

l'LEUROS'rO~IEJ,.LA SUHNODOSA Reuss (Pl. 12. fig. 7) 

(CUSHMAN, 1946, p. 132.) 
A few specimens from the Lantern marl and lower Tarouba shale 

seem to belong to this species which occurs in the Mendez shale of 
Mexico and in beds of Taylor age in Texas. 

PJ_,EUROST01'UGJ..JLA 'l'OU/fA Cushmnn 

(Cusm.1AN, 1946, p. 133; CusHMAN and RENZ, 1946, p. 39.) 
Specimens occur in the Railway Cut marl and lower Tarouba shale. 

The types are from Mendez shale of Mexico and it occurs also in the 
Lizard Springs marl. 

Genus ELLIPSOPLEUROSTOMELLA A. Silvestri, 1903 
IDLJ,IPSOl'LJ~UUOSTO~IJCJ,LA cuwrA Cushm!\ll 

(CUSHMAN, 1946, p. 133; CusHMAN and RENZ, 1946, p. 42.) 
A single specimen from the lower Tarouba shale seems to belong to 

this species known from the lower zone of the Lizard Springs marl 
and the Velasco shale of Mexico. 

Genus NODOSARELLA Rzehak, 1895 
NODOSAU.JCJ,LA COA.I,INGENSIS Cuslnmtn nm! Church 

(CusHMAN, 1946, p. 133; CusHMAN and RENZ, 1946, p. 43.) 
Specimens occur in the Railway Cut marl and lower Tarouba shale. 

Genus ELLIPSONODOSARIA A. Silvestri, 1900 
ICLLJI'SONODOSAltlA SUBNODOSA (G111>I'~·) 

(CusnMAN, 1946, p. 137; CusHMAN and RENZ, 1946, p. 43.) 
Numerous specimens from the Railway Cut marl and rare ones from 

EXPLANATION OF PLATE 12 
Fie. 1. Buliminella carseyae Plummer, var. pla.11a. Cushman and Parker. X 60. 2. 
B: colonensis Cushman and Hedberg. X 60. 3. Bulimnia kickap~oensis Cole, va:. 
p1.ngu.a Cushman and Parker. X ,15, 4. B. lirnbata White. X 'h 5. Entosolen-ra. 
orbigny aaa Seguenza, var. perfecto-costa.ta Cushman and Renz, n. var. X 60. 6. 
Siphogenerinoidcs ewa.ldi (Karsten). X 60. 7. Plemostomella .mbnodosa Reuss. X 
45. 8. Pullenia minut.a Cushman. X 60. 9, 10. Elli;~sonodosa.ria. cdexanderi Cushman, 
var. im.pensia Cushman. x 45. 11. Globotrnncana area (Cushman). X 60. 12. C. 
conica White. X 60. 13. G. conica. White, var. plicata. White. X 60. 14. Anom.alina 
beccariitormis White. X 60. 15. Cibicides stephensoni Cushman. X ·15. 
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the lower Tarouba shale seem to belong to this species described from 
Trinidad and known from the Lizard Springs marl and the Velasco 
shale of Mexico. 

lGLLJPSONOUOSAltIA l,S'l~UDOSCitIP'l'A Cushman 
(Cusmv!AN, 1946, p. 135; CusHMAN and RENZ, 1946, p. 43.) 

A few specimens from the lower Tarouba shale seem to belong here. 

l~LLli>SONOnOSARl_.i\ .r\I ... E.XANU_ERI Cushman, 
vne. I!\lPJi~NSIA Cushman (Pl. 12, figs. 9, 10) 

(CUSHMAN, 19,16, p. 136; 1947, p. 15.) 
Rare specimens from the lower Tarouba shale are identical with 

this variety. It is known from Upper Cretaceous beds of Navarro age 
of the southern United States, from the Mal Paso shale of Peru, and 
the Santa Anita shale of Venezuela. 

Genus ELLIPSOGLANDULINA A. Silvestri, 1900 
ELLil'SOGLANDULINA ·i.;xl'ONENS (H. u, llratb) 

(CusHMAN, 1946, p. 137; 1947, p. 15; CusmvIAN and RENZ, 1946, p, 43.) 
Specimens referable to this species occur in the Lantern marl, Rail 

way Cut marl and lower Tarouba shale. It is common in the Lizard 
Springs marl and the Santa Anita shale of Venezuela. These seem to 
be the only American records. 

Family ROT ALIIDAE 
Genus VAL VULINERIA Cushman, 1926 
v ALYULINJ<:ItlA ALIAnIORl'HINOIDES (Reuas) 

(CusHMAN, 1946, p. 138; CusHMAN and RENZ, 1946, p. 44.) 
Specimens occur in the Lantern marl, Railway Cut marl, and lower 

Tarouba shale. 
Genus GYROIDINA d'Orbigny, 1826 

GYROIIHNA DlCl'RJ<:SSA (Altb) 

(CUSHMAN, 1946, p. 139; 1947, p. 15; CusHMAN and RENZ, 1946, p. 44.) 
A few specimens from the Lantern marl seem to belong here. 

GYltOllHNA I>El'ltlcSSA (Alth), vnr-. COLOMHIANA Cushman am! Hedberu 

(CusIIMAN, 1946, p. 140; 1947, p. 15; CusHMAN and RENZ, 1946, p. 44.) 
The only specimens of this variety were found in the Lantern marl. 

GYltOIDINA GJ,OHOSA (Hrureunw) 

(CUSHMAN, 1946, p. 140; 1947, p. 15; CUSHMAN and RENZ, 1946, p. 44.) 
Specimens from the Lantern marl, Railway Cut marl and the lower 

Tarouba shale belong to this species. 

GYltOIJ)INA GIRAltDANA (ltcuss) 

(CusBMAN, 1946, p. 140; CUSHMAN and RENZ, 1946, p. 44.) 
Typical specimens occurred in the lower Tarouba shale. 
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Genus EPONIDES Montfort, 1808 
l~PONIDES BOLJ.,11 Cushman a utl Renz 

(CusHMAN and RENZ, 1946, p. 44, pl. 7, fig. 23; CusHMAN, 1947, p, 16, pl. 4, fig. 25.) 

Specimens of this species recently described from the Lizard Springs 
marl are common in the Lantern marl, Railway Cut marl and lower 
Tarouba shale. It occurs also in the Santa Anita shale of Venezuela. 
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EPONJDl~S UltONNll\lANNI Custuuun and ltenz 

(CusHMAN and RENZ, 1947, p. 45, pl. 7, fig. 24; CusnMAN, 1947, p. 16.) 

A few specimens of this species recently described from the Lizard 
Springs marl occur in the Lantern marl and Railway Cut marl. 

EJ>ONIDES DRONNIMANJ\11 Cushman uml Renz, vur , lllBUA Cushman and Ucnz 

(CUSHMAN and RENZ, 1946, p. 45, pl. 7, fig. 25; CusHMAN, 1947, p. 16, pl. 4, fig. 26.) 

Specimens of this variety recently described from the lower zone of 
the Lizard Springs marl occur in few numbers in the Lantern marl 
and the lower Tarouba shale. It also occurs in the Santa Anita shale 
of Venezuela. 

Family CASSIDULINIDAE 
Genus PUL VINULINELLA Cushman, 1926 

rULVINUUNJ>LLA l'J,ORJcALIS (White) 

(CusHMAN, 1946, p. 144; CusHMAN and Rrnz, 1946, p. 46.) 

Specimens are common in the Lantern marl and Railway Cut marl 
but rare in the lower Tarouba shale. 

Family CHILOSTOMELLIDAE 
Genus ALLOMORPHINA Reuss, 1850 
AJ,LOMOltPHINA VJ~J,ASCOENSIS Cushman 

(CusHMAN, 1946, p. 46; CusHMAN and Rsnz, 1946, p. 46.) 

This species recorded from the Velasco shale of Mexico, Colon for 
mation of Colombia, and from the lower zone of the Lizard Springs 
marl, occurs in the Lantern marl and Railway Cut marl. 

ALTAlMORPHINA TltOCHOID.1"8 (Reuss) 

(CusHMAN, 1946, p. 145; CusHMAN and Rrnz, 1946, p. 46.) 

Rare specimens of this species occurred in the Lantern marl. 

Genus PULLENIA Parker and Jones, 1862 
PUJ,J,JDNIA CORYJ>J,LI Whltll 

(CusHMAN, 1946, p. 147; 1947, p. 17; Cus11MAN and RENZ, 1946, p. 47.) 

Typical specimens were found in the Lantern marl and Railway Cut 
marl. It occurs in the lower zone of the Lizard Springs marl, in the 
Santa Anita shale of Venezuela, in the Velasco shale of Mexico and 
beds of Navarro and Taylor age in Arkansas. 
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I>UJ ... Lli:NIA JARVIS! Cushman 

(CUSHMAN, 1946, p. 147; CusHMAN and RENZ, 1946, p. 47.) 
Specimens occurred rarely in the Lantern marl, Railway Cut marl 

and lower Tarouba shale. The types are from the Lizard Springs marl 
and it also occurs in the Velasco shale of Mexico. 

l'ULLJ<;NIA )llNUTA Cushman (Pl. 12, ftg. 8) 
(CUSHMAN, 1946, p. 147.) 
A few specimens from the Lantern marl seem to be identical with 

this species known previously from beds of Navarro age in Texas and 
Mississippi. 

Family GLOBOROTALIIDAE 
Genus GLOBOROTALIA Cushman, 1927 
GI,OBOitOTALIA MUMBRANACJcA (IDhrenberg) 

(CusHMAN, 1946, p. 152; CusHMAN and RENZ, 1946, p. 48.) 
A few specimens of this species occurred in the Lantern marl. 

Genus GLOBOTRUNCANA Cushman, 1927 
GLOBOTRUNCANA AltCA (Cushman) (Pl. 12, ns. 11) 

(CUSHMAN, 1946, p. 150.) 
Specimens from the Lantern marl and Railway Cut marl seem to 

belong to this species which is common in the Mexican Cretaceous. 
GJ,OflOTRUNCANA CONICA White (Pl. 12, fig, 12) 

(CUSHMAN, 1946, p. 151, pl. 61, fig. 20.) 
The types of this species are from the Mendez shale of Mexico. A 

few specimens from the lower Tarouba shale seem to belong here. 
GLOBOTRUNCANA CONICA White, vur , !'LICATA White (Pl. 12. flg , 13) 

(CUSHMAN, 1946, p. 151, pl. 61, fig. 21.) 
A few specimens from the Lantern marl are close to this variety 

described from the Mendez shale of Mexico. 

Family ANOMALINIDAE 
Genus ANOMALINA d'Orbigny, 1826 

ANOMAJ,INA RUBIGINOSA Cushman 
(CusrIMAN, 1946, p. 156; 1947, p. 18; CusHMAN and RENZ, 1946, p. 48.) 
Already known from the Velasco shale of Mexico and the Lizard 

Springs marl, this species occurs also in the Lantern marl, Railway 
Cut marl and lower Tarouba shale. 

ANOMALINA BJWCAIUI.FOI,~ns White (Pl. 12. fig. 14) 

(CUSHMAN and RENZ, 1946, p. 48.) 
Specimens referable to this species occur in the Railway Cut marl. 

It is recorded from the Lizard Springs marl and the types are from 
the Velasco shale of Mexico. 
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ANOMALINA cf. POLYltRAPHBS (Reuss) 

(CUSHMAN and RENz, 1946, p. 48, pl. 8, figs. 19, 20.) 
A few specimens from the Railway Cut marl and lower Tarouba 

shale may be referred to this species with some question. 

Genus CIBICIDES Montfort, 1808 
CIBICIDES CONSTJUCTUS (Huzenow) 

(CusHMAN, 1946, p. 160; CusHMAN and Rssz, 1946, p. 48.) 
A single specimen from the lower Tarouba shale rs the only one of 

this species found in the material examined. 
CIBICIDI~S STEPHIDNSONI Cushman (Pl. 12, !lg. 15) 

(CUSHMAN, 1946 p. 48.) 
Numerous specimens from the Railway Cut marl may be included 

in this species. 

RECENT LITERATURE ON THE FORAMINIFERA 
/ 

Below are given some of the more recent works on the foraminifera 
that have come to hand: 

Cizancourt, Mme de. Nummulites nouvelles ou peu connues d'Aquitaine.-Bull. Soc. 
Geol, France, ser. 5, vol. 15, 1945, pp. 643-655, pl. 10, 4 text figs.-Several 
species and varieties described and figured, the following new: Nwmmiulites 
umbilicata n. sp. ( =N. [os sulata n. name); N. anomala de la Harpe, var. 
granulosa n. var.; N. bironensis n. sp.; N. [os sulata n. name (for N. u.mbtlicata 
Mme de Cizancourt (not Rutten) ) ; Assdina lacunata n. name (for A. urnbilicata 
Mme de Cizancourt (not Rutten) ) ; A. sublacunata n. name (for A. sub 
urnbilicata Mme de Cizancourt). 

Cosijn, A. J. On the Phylogeny of the Embryonic Apparatus of Some Foraminifera. 
-Leidsche Geo!. Med., vol. 13, pt. 1, 1942, pp. 140-171, text figs. and tables. 
The data rs discussed and given in numerous tables, with a number of species 
included. 

Gallitelli, E. Montanaro. Per la geologia delle argille ofiolirifere appenninche. Nata 
I. L'argilla scagliosa di Varana (Modena) .-Atti Soc. Toscana Sci. Nat., 
Memorie, vol. 52, 1943, pp. 1-16, table.- Lists numerous species and gives 
distribution data. 

Nata II. Foraminiferi dell'argilla scagliosa di Varana.-L. c., pp. 1-19, pis. 1, 2, 1 
text fig.-Records and figures numerous species, the following new: Trocham 
minoides glomos-piroides n. sp.; Pseudogaaulrvinai"? apemunica n. sp. 

Le due vie per lo studio dell'eta e della facies delle Liguridi.-L. c., Memorie, vol. 
53, 1946, pp. 1-12.-Mentions several species of foraminifera. 

di Napoli Alliata, E. Contribute alla Conoscenza della Stratigrafia del Pliocene e 
del Calabriano nella regione di Rovigo.-Riv. Ital. Pal., Anno 52, Iasc. 2, 1946, 


