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CONTRIBUTIONS FROM THE CUSHMAN 
LABORATORY FOR FORAMINIFERAL RESEARCH 

304. FORAMINIFERA FROM THE RED BLUFF-YAZOO 
SECTION AT RED BLUFF, MISSISSIPPI* 

BY JosEPH A. CusHMAN and Rtrrn ToDD 

In a series of six samples collected at approximately 5-foot intervals 
by W. H. Monroe at Red Bluff on the Chickasawhay River, Mississippi, 
the smaller foraminifera were found to be very abundant and well pre 
served. This series of samples includes at the base four samples of the 
Yazoo clay of the Jackson group of upper Eocene age, and at the top two 
samples of the Red Bluff clay of lower. Oligocene age from the type local 
ity of the formation. The samples from base to top are numbered as 
follows: IY, 2Y, 3Y, 4Y, 5RB, and 6RB. 
There is a distinct difference between sample 6RB (the upper sample 

of the Red Bluff clay) and all of the Yazoo samples, but 5RB (the lower 
sample of the Red Bluff) includes a large number of Yazoo specimens, 
suggesting possible reworking of the upper beds of the Yazoo clay at the 
time of deposition of the basal beds of the Red Bluff clay. The foram 
iniferal fauna of the Red Bluff clay indicates that it was deposited in a 
comparatively shallower sea than the Yazoo, as indicated by the presence 
of Miliolidae. The Red Bluff fauna, as a whole, is much richer in species 
than the Yazoo fauna. 
Three dominant forms comprise the bulk of the material in all the 

Yazoo samples: Bulimina jacksonensis Cushman, var. cuneata Cushman, 
Uvigerina yazooensis Cushman, and Loxostomuon. dalli (Cushman). 
They are extremely abundant in the Yazoo clay and also' occur commonly 
in the lower sample of the Red Bluff, but are entirely wanting in the 
upper sample of the Red Bluff, showing that there was a very decided 
change in the interval represented by these samples. 
In order to show the distribution of the species in the different sam 

ples, a chart is given with relative abundance indicated by R (rare), C 
(common), and A (abundant). The chart does not include all the species 
present as many of them were represented by single or immature speci 
mens. In addition, three lists are given: ( 1) species restricted to the 

'' Published by permission of the Director, U. S. Geological Survey. 
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Red Bluff clay, (2) species restricted to the Yazoo clay, but taking into 
account the apparent reworking of the Yazoo specimens in the lower 
part of the Red Bluff clay (sample 5RB), and (3) species occurring in 
both the Yazoo and the typical Reel Bluff, i.e., the upper sample ( 6RB). 
In order to give references to other occurrences and synonymies for the 
species, a bibliography of the more recent pertinent papers is given. 

A number of the species are apparently new and are described and 
figured. 

MILIOLINl,T,J,A JtOBUSTA Oustnnnn n111l Todd, n. SJ>. (Pl. 1. fti;. 3) 

Test in the early stages quinqueloculine, later becoming triloculine, 
broadly rounded; chambers much inflated, fairly distinct; sutures dis 
tinct, very slightly depressed; wall smooth and polished; aperture semi 
circular with a large, flat tooth in well preserved specimens. Length 0.45- 
0.52 mm.; breadth 0.35-0.44 mm.; thickness 0.28-0.35 mm. 

Holotype (Cushman Coll. No. 56651) from the lower Oligocene, Reel 
Bluff clay, Red Bluff, Chickasawhay River, Mississippi. Collected by 
W. H. Monroe, sample 6RB. 
This species differs from Miliolinella oblonga (Montagu) in the more 

inflated chambers and less depressed sutures. 

) 
NOUOBACULARIICI,J_,A SCITA Cushman u.nd Tmlcl, n. sp, (Pl. 1, fig. 5) 

Test planispiral, proloculum followed by a second chamber one coil 
in length, then followed by chambers one-half coil in length, periphery 
truncate with the borders slightly keeled; chambers distinct, the earlier 
ones flattened or concave on the sides, the adult chambers flattened and 
the apertural end projecting beyond the previous chamber, the interven 
ing area being filled with a thin plate; wall of the early portion smooth, 
in the adult with longitudinal but slightly tangential costae, somewhat 
broken and not continuous; aperture at the end of the last-formed cham 
ber, a small, oblique opening in a slight depression surrounded by a dis 
tinct everted lip, without a tooth. Length 0.33-0.38 mm.; breadth 0.22- 
0.25 mm.; thickness 0.07-0.08 mm. 

Holotype (Cushman Coll. No. 56654) from the lo~er Oligocene, Red 
Bluff clay, Reel Bluff, Chickasawhay River, Mississippi. Collected by 
W. H. Monroe, sample 6RB. 
This species differs from N odobaculariella multilocularis ( H. B. Brady, 

Parker, and Jones), var. ornat.a Cushman and Todd in the fewer cham 
bers, more open coiling, and even sides of the adult chambers. In general 
shape it somewhat resembles the unnamed species figured from the 
Moodys Branch marl of the Jackson group (Cushman and Todd, Contr. 
Cushman Lib. Foram. Res., vol. 21, 1945, p. 84, pl. 13, figs. 21, 22 ), but 
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the Red Bluff species has a somewhat different shaped adult chamber 
and is ornamented. 

SARACENAltlA l'RA(HLIS Cushman and To<ld, n. so. (Pl. 1, fig. 17) 

Test small, in the early stages much compressed, in the adult the 
ventral face becoming triangular, and tending slightly to uncoil, periph 
ery acute and slightly keeled; chambers numerous, distinct, little if at 
all inflated, in the later portion increasing rather rapidly but evenly in 
size as added; sutures distinct, curved, very slightly limbate, not de 
pressed; wall smooth, aperture terminal, radial. Length 0.37-0.45 mrn.; 
breadth 0.20-0.22 mrn.; thickness 0.15 mm. 
Holotype (Cushman Coll. No. 56668) from the upper Eocene, Yazoo 

clay of the Jackson group, Red Bluff, Chickasawhay River, Mississippi. 
Collected by W. H. Monroe, sample 4Y. 
This species differs from Saracenaria hantke11Ji Cushman in the keeled 

periphery, thinner early portion, and less broad apertural face. 
AMl'Hli\lOltI•HJNA GU.ACII .. IS Cushman aml TOfld, n. BJl. (Pl. 2, fir;s. l, 2) 

Test small and elongate for the genus, early portion compressed, later 
portion cylindrical, initial chambers biserial, rapidly becoming uniserial, 
periphery not indented at the sutures; early chambers compressed, low, 
rapidly increasing in height as added, adult chambers cylindrical, about 
2 Yz times as high as wide; sutures distinct, strongly arched in the early 
portion, straight in the later portion, very slightly depressed; wall thin, 
translucent, finely perforate, ornamented on the adult chambers with 
about ten high, sharp, not serrate costae, the two on the periphery more 
prominent than the others, the early portion of the test with about six 
much less prominent costae; unbroken apertural end not observed. 
Length at least 1.80 mm., probably greater; diameter of adult portion 
0.10-0.15 mm. 
Holotype (Cushman Coll. No. 56685) from the upper Eocene, Yazoo 

clay of the Jackson group, Red Blvff, Chickasawhay River, Mississippi. 
Collected by W. H. Monroe, sample 4Y. 
This species differs from A mphirnorphina yazooensis Bergquist in the 

slenderer test, the adult chambers much longer in proportion, and the 
even, unindented periphery. 

VlltGULINA YAZOOIJ;NSIS Custunun and 'I'orhl, n , SJl, (Pl. 2, fig. 4) 

Test elongate, tapering from the slightly rounded initial end to the 
greatest breadth formed by the last two chambers, broadly rounded in 
section, periphery rounded; chambers distinct.islightly inflated, the last 
two making up more than half of the surface; sutures distinct, slightly 
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depressed; wall thin, translucent, smooth; aperture a narrow, elongate, 
or comma-shaped opening in the terminal face, without a distinct lip. 
Length 0.32-0.40 mm.; breadth 0.11-0.13 mrn.; thickness 0.10 mm. 

Holotype (Cushman Coll. No. 56673) fromthe upper Eocene, Yazoo 
clay of the Jackson group, Red Bluff, Chickasawhay River, Mississippi. 
Collected by W. H. Monroe, sample 4Y. 

This species differs from Vlrgulino dibollensis Cushman and Applin in 
the fewer chambers that increase more rapidly in size so that the last 
two chambers form a large proportion of the test, and in the more rapidly 
tapering early portion. 

·yntGUI ... JSA UNC.A Cushman anti 'I'orld, n, SJ>. (Pl. 2, fig. 3) 

Test small, tapering from the subacute initial encl to the greatest 
breadth slightly above the middle formed by the last two chambers, 
periphery rounded in the adult, early portion triangular, soon becoming 
biserial and slightly twisted; chambers of the later portion distinct, 
strongly inflated, increasing rapidly in size as added, somewhat overlap 
ping; sutures distinct, slightly depressed, very slightly curved, extending 
backward, strongly oblique; wall distinctly and coarsely perforate, 
smooth except for the basal margin which at the periphery has a distinct 
tooth-like projection and occasionally small ones at the side; aperture 
narrow, extending from the inner periphery to the apex of the last-formed 
chamber. Length 0.22-0.25 mrn.; breadth 0.10 mm.; thickness 0.08 mm. 

Holotype (Cushman Coll. No. 56671) from the upper Eocene, Yazoo 
clay of the Jackson group, Reel Bluff, Chickasaw hay River, Mississippi. 
Collected by W. H. Monroe, sample 4Y. 
This species differs from Virgulina. luijzeri Hermes from the upper 

Eocene of Cuba in the small size, shorter chambers, elongate aperture, 
and larger number of biserial chambers. It is also much broader and 
proportionately more tapering. 

BOLIVINA SCINTILJ,() Cushman n.nd Tollll. n. SJ>. (Pl. 2, Ilg, 5) 

Test elongate, tapering from the rounded initial encl to the greatest 
breadth formed by the last two chambers, periphery slightly keeled; 
chambers numerous, increasing rather rapidly in size as added, later ones 
slightly inflated; sutures distinct, slightly limbate, strongly curved, later 
ones slightly depressed; wall smooth, thin, translucent, the middle of the 
earlier portion sometimes with a slight median ridge; aperture elongate, 
narrow, on the inner peripheral margin of the last-formed chamber. 
Length 0.60-0.65 rnrn.; breadth 0.18-0.23 mm.; thickness 0.12-0.13 mm. 

Holotype (Cushman Coll. No. 56675) from the upper Eocene, Yazoo 
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clay of the Jackson group, Red Bluff, Chickasawhay River, Mississippi. 
Collected by W. H. Monroe, sample 4Y. 
This species differs from Bolioina [aclesonensis Cushman and Applin 

in the somewhat higher chambers, more compressed test, smooth wall, 
and slight keel. 

EJ,LIPSONODOSAitIA PILULATA Cushman and Todd, n. s11. (PI. 2, fig. 8) 

Test elongate, slightly curved, periphery very strongly indented; 
chambers nearly spherical, all of nearly equal size; sutures limbate, very 
deeply indented; wall thick, translucent, finely perforate, ornamented 
with a few, inconspicuous, backwardly-projecting, blunt spines, situated 
in a line around the lower part of each chamber; aperture circular with a 
slightly flaring lip. Length 0.65 mm. or more; diameter 0.10-0.13 mm. 
Holotype (Cushman Coll. No. 56679) from the upper Eocene, Yazoo 

clay of the Jackson group, Red Bluff, Chickasawhay River, Mississippi, 
Collected by W. H. Monroe, sample 4Y. 
This species differs from Ellipsonodosarui gracdis Palmer and Bermu 

dez in the more even size of chambers and less separation by the sutures 
and the less conspicuous ornamentation. 

EPONIDES l\IlNU'rISSIMUS Cushmun am! To1l1l, n, s11. (Pl. 1, fig. 13) 

Test very small for the genus, trochoid, with as many as four whorls, 
biconvex, slightly if at all inflated, periphery subacute; chambers dis 
tinct, slightly inflated on the ventral side, about seven in the adult whorl, 
increasing very gradually in size as added; sutures distinct, dorsally 
slightly tangential and not depressed, ventrally nearly radial and slightly 
depressed; wall thin, translucent, distinctly perforate; aperture a low 
opening on the ventral border of the last-formed chamber. Diameter 
0.13-0.18 mm.; thickness 0.06-0.08 mm. 

Holotype (Cushman Coll. No. 56663) from the lower Oligocene, Red 
Bluff clay, Red Bluff, Chickasawhay River, Mississippi. Collected by 
W. H. Monroe, sample 6RB. 
This species differs from Eponides minimus Cushman from the Eocene 

of South Carolina in the larger number of whorls, smaller size of test, 
translucent wall, and less oblique sutures. 

Species restricted to the Red Bluff clay in this section: 
Spiroplectammina howei Stuckey 
Textularia recta Cushman 
Gaudryina ( Siphogaudryina ) youngi Howe 
Pseudoclavulina cocoaensis Cushman (Pl. I, fig. I) 
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lY 
BED BLUi.'F (:LAY 
5!lB 6RB 

Splroploctrnumino. bo·..,·e1• • • • • • • • • · · • • • • • · • • • • • • 
Spiropleetl'llmlina mt ast eatppt eusf a, 

var. ej.cbcmonat a- •• • •• •• •• •••• · • •••. C. ·• 
Textul!lria recto• .•• · .• ···········•••··•••••• 
Ge.udrJina {Paeudc , ] jnckoonenois·· .••••• n. ·. ····· · · · • • · .R. ·• •• • • • • • • 
Gaudry1nl!l (Sipho.) youngi· · •••• •• ••• •• • ·•• •• • • ·• •• ••• • • · · • • •• •• · ••••• 
Peeudccl.evul.tue eccouenat a- ••• • • • • • • · • • · • · · · · • · • • • • • · • • • · · • • • • • • • • • • • • 
X:nrrl'trlollA edvena- • • • • • • • • • • • • • • • • · · • • · • • · · • • · · • • • • • • • • • • • • • 
Lf ebuse'l Le byremenet a, var. turgida· • • • · • · • • • · • • •• • • • • • • • • • • • 
M!liollnfllln robuata n. DI>••••••••••••••·•••• • • • •• • • • • • • • • • • • 
Mnt1ailina deco ruue- •••••••• • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Spiroloculinu cccjueu-v- • • • • • • • • • • · • • · • · • • • • • • • • • • • • • · • • • · · • • 
ept rotocui tne ept aaa- .•. · • · • · • • • • • •• • • • • • · • • • • · • • • · • • · · • • • · • · 
A.rt1culina edvena- · • • • • • • • • • • • • • • • • · • • • • • · • • • • • • •" • • • • • • • • • • • • 
Articulina byr-amen sf a- • • • •• • • • • • • • • • • • • · • • • • · • • • • • • • • • •• • • • • • 
Articulinn jackeonenm e- • • • • •• • • • •• • • • • • • • • • • · · • • •• • • • • • • ~ • • • • 
Pyrgo byromcinsie· · • • •• • • • • • • • • • • • • • · • • • • • • · • • • • • • · • • • • • • • • • • • 
Cornuepire byremeneia• • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • 
Nodobnculurlalll!I. eoitn n. sp.••••·•• • • • ••• •• • • · •• • ••• • •• · •• • · · 
Robulue cf. efe to-Ltebutue- •• • •••••••• • • • • • • ••• •• • ····•••.A.·· 
Robulue limbosua, vur. bockj.eyenat e- ••••• A •••.•••• R •.••• • • • •••••• • .c. · · 
Robukua vt ckeburgenat s- • · • • • • • •• •• •• • • • • • • • · • • • • • • • • • • • • • • • • · • 
Nurginulina cf. e.bbroviotu •••.••••••••••..••••••••••••••••••••••• R. · • 
Me.rginullno. occoneasf e- •••••••••.•.•••••••• • .•••• c •• • · • •• • •••• 
Marg1nul1na ct. lallck:Gri·· .•..•••••••••••••••••• R ••..••••..••• ·• ,R. • • 
Marginulinu eub r-ecua- · • • · • • •••••••••••••• R •.• · •••••••••••• c ... 
Den tali nu er, muc rone'ta- •• • • • • ••••••.• • • .n •.••••••. • •. • • • .R •.• 
Dentnline prneoeueebzt • • • • • • • • • • • • • • · • • · • • • • • • • • • • • • · · • • • • • • • • 
Se1>noennr1.a er. scutnur1cular1s·••• •·••••••••• ••••••• • •• •••• •• 
Sarucennrf e !re.gills n. ep. • • • •• , •••••• • • • • • •••.••.••••• • • •••••• • .C. · · 
Sez-ecenar-t e hnntken1 •• •. •• • • ••••••••••••• c. · ..... C •••••• •.A ••• 
l"rondicul.arta tenu1Bs1me.•• • • • • • • • •• • • • • • .R. • • • • • • • • • •• • • • • • • • • 
Legenn ecutf coa'ta- .•••••••••••••••••••••• R •••••••••••••••••••• 
Legenn coa'te tn- •••••••••••••••••••••••••• R •• , •••. R •••.•••• c ..••••• A ••• 
Outtulinn byrmnonsio• • • • • • • • • • •• • • • • • • • • •• • • • • • • • · • • • • • • • • • • • • 
Guttullna rrnnkf'li • •••••••••.••••••••• • •• • • • • • • • • • • • • • 
Globuliue. nl.ebemenet s- • • • • •. • • • • • • • • •• • • • • • • • • • • • • • · • • • • • • • • • 
Globulin!!. g1bb1:1.· ••••••••••••••••••••••••••• • • • • • • • • • • • • • • • • • · 
Globulins gfbbe , 'fer. punct.at a- ••••••••••••••• •. •. • • • • · • • •••• 
Polymorphinn edvene-> •• • • ••••••• •. •• • • • • • • · • • • • • • • • • • • • • • •• •. • 
flemulinn er. acufentn- ••.•••••••••••••••••••••••••••• 
Nonton denvillenso• ••• • • •• • •••••••••••••• R ••••••• H ••••••• R ••••••• c ••• 
Nonion ct. plonati.m• • · • • · · • • • • • • • • • • • · • • • • • · • • • • • • • • · 
Nonionollr:i. jucksonenet a- · · • • • • • • • • • • • • • •• • • • • • • ·.• • • • • 
Nonionolle. fnckeoaenuf e, 

'fl\r. oceprecse- • · · • • • • • • • • • • • • • • • • • • • • • · • • • • • • • • 
NonlouollA te.tum.1· • • • • · • •• • • • • • •• · • • • • • • • • • · • • • · •• • • · 
CX!mbelinn cubenet a- · • • • • • · • • · ••• ••• • • •••• R •.••••• R •.••••• ,R •.••••• A ••••• ,R., •• 
Bolivinella rugoaa• • • • • • · • • • • •• • • ••• • • • •• •• • • ••• • •• • • • • • • • • •• • 
Boll Tinolla vi cksburgensi B' · · • • • • • • • • • • • • • • • • • • • • • • • • 
Plectotrondicularlo ot. aerlcann•••• ••••·••••••• .R ••• 
Amphimorphinn trng111s n. op.•···•·•·••••··· ..••. C •• • 
Bullm1nella me.degs.seerlensie, 

var, eplc8to • · • • • • •• • • • •• • •• •• • ••• • •••• • • ••• • •• 
Robertine. r:m.guet8 • • • • • • • • • • • • • • _. • • • • • • • • • • • • • • • • • • • • 
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... c···:1·····c .. ••• A ••••••••• A •• 

················ ················ 
Bul1m1na j ecksonenet a ••••••••••••••••••• c •••••• c •••• 
Bulim.lna joekaonensie, Tar. eunec'te- •••.A •••••• A •••• 
H:ntoeolenia le.evis11tn• • • • • • • • • • • • • • • 
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Planuline cocoeenaia• •• • • • • • • • • • • •• • 
Ci 'o1 et dos cooperensia· • • • • • • • • • • • • • • 
Cibic1des lobotulus•• ••••••••••••• •• 
C1b1c1dea miBsiestpplenais- •• •• • .. • • 
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Karreriella advena (Cushman) (Pl. 1, fig. 2) 
Liebusella byrarnensis (Cushman), var. turgid a (Cushman) 
Miliolinella robusta n. sp. (PI. 1, fig. 3) 
Massilina decorata Cushman 
Spiroloculin., occlusa (Cushman) 
Spiroloculina spissa Cushman and Todd 
Articulina advena (Cushman) 
Articulina byramensis Cushman 
Articulina jacksonensis Cushman (Pl. 1, fig. 4) 
Pyrgo byramensis Cushman and Todd 
Cornuspira byramensis Cushman 
Nodobaculariella scita n. sp. (PI. 1, fig. 5) 
Robulus vicksburgensis (Cushman) 
Dentalina praecatesbyi (Cushman and Todd) 
Saracen aria cf. acutauricularis (Fichte! and Moll) (Pl. 1, fig. 6) 
Guttulina byramensis (Cushman) 
Guttulina frankei Cushman and Ozawa (Pl. 1, fig. 7) 
Globulina alabarnensis Cushman and McGlamery 
Globulina gibba d'Orbigny 
Globulina gibba d'Orbigny, var. punctata d'Orbigny 
Polymorphina advena Cushman 
Ramulina cf. aculeata ( d'Orbigny) 
Nonion cf. planatum Cushman and Thomas 
Nonionella jacksonensis Cushman, var. compressa Cushman and Todd 
Nonionella tatumi Howe 
Bolivinella rugosa Howe 
Bolivinella vicksburgensis Howe 

EXPLANATION OF PLATE 1 
Fi«, 1. Pseudoclaoulina cocoaensis Cushman. X 45. 2. Karreriella advena (Cush 

man). X 45. 3. Miliolinella robus ta Cushman and Todd, n. sp. X 65. a, side view; 
b, apertural view. 4. Articulnia jachsonensis Cushman. X 45. Detached terminal 
chamber. 5. Nodobacuiariclla scita Cushman and Todd, IL sp. X 125. a, side view; 
b, peripheral view. 6. Saracenaria cf. acuta.uricula.ris (Fichte! and Moll). X 45. 7. 
Gut.h11ina fra.nlui Cushman and Ozawa. X 45. 8. Entosolenia orbigwy ana (Seguenza), 
var. flintii (Cushman). X 45. 9. Uvigerina uich sburgcnsis Cushman and Ellisor. X 
45. 10. Gyroidina. vicbburgensis (Cushman). X ·15. a, dorsal view; b, ventral view. 
11. Etronid«: aduenus (Cushman). X 45. a, dorsal view; b, ventral view. 12. E. 
ouacliitaensis Howe and Wallace. X 45. a, dorsal view; b, ventral view. 13. E. 
m.imitissim.w Cushman and Todd, n. sp. X 125. a, dorsal view; b, ventral view; c, 
peripheral view. 14. Ciblcid.es pippeni Cushman and Garrett. X 45. a, dorsal view; 
b, ventral view. 15. Ma.rginnlina cocoaensis Cushman. X 45. 16. Saraccnaria h.antleeni 
Cushman. X 45. 17. S. fra.gilis Cushman and Todd, n. sp. X 65. a, side view; b, 
peripheral view. 

(Figures 1-M, from Red Bluff clay; 15-17, from Yazoo clay, Mississippi.) 
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Buliminella madagascariensis ( d'Orbigny), var. spicata Cushman and 
Parker 

Robertina an gust a (Cushman) 
Entosolenia laevigata (Reuss) 
Entosolenia orbignyana ( Seguenza), var. flintii (Cushman) (PI. 1, 

fig. 8) 
Entosolenia squamosa ( Montagu) 
Virgulina vicksburgensis Cushman 
Bolivina mississippiensis Cushman, var. costifera Cushman 
Bifarina vicksburgensis (Cushman) 
Bitubulogenerina howei Cushman 
Bitubulogenerina vicksburgensis Howe 
Reussella byramensis Cushman and Todd 
Uvigerina vicksburgensis Cushman and Ellisor (PI. 1, fig. 9) 
Angulogerina byramensis (Cushman) 
Angulogerina vicksburgensis Cushman 
Spirillina subdecorata Cushman 
Spirillina vicksburgensis Cushman 
Patellina advena Cushman 
Discorbis arcuato-costata Cushman 
Discorbis subglobosa Cushman 
Lamarckina byramensis Cushman and Todd 
Lamarckina glabrata (Cushman) 
Heronallenia vicksburgensis Cushman 
Gyroidina byramensis Cushman and Todd 

EXPLANATION OF PLATE 2 
F1Gs. 1, 2. Amph.inwrvhina fragilis Cushman and Todd, n. sp. X 45. 1, Paratype, 

adult chambers. 2, Holotype, initial part. 3. Virg1.dina unca Cushman and Todd, n. sp. 
X 125. a, side view; b, apermral view. 4. V. yazooensis Cushman and Todd, n. sp. 
x 125. a., side view; b, apertural view. 5. Boliuina scintilla Cushman and Todd, n. sp. 
X 65. a, side view; b, apertural view. 6. Loxostomuni da.lli (Cushman). X 45. 7. 
Uvigerina yazooensis Cushman. X 45. 8. E!lipso1wdosaria. piluJatrt Cushman and Todd, 
n. sp. X 65. a, side view; b, apertural view. 9. Epistmnina eocenica Cushman and 
M. A. Hanna. X 45. a., dorsal view; b, ventral view. 10. Discorbis cocoaensis Cush 
man and Garrett. X 45. a, dorsal view; b, ventral view. 11. Cibicides coopcrcnsis 
Cushman. X 45. a, dorsal view; b, ventral view. 12. Pullenia cf. quinqueloba (Reuss), 
var. angusta Cushman and Todd. X 45. a, side view; b, apertural view. 13-15. 
Coloinia cret acea Cushman and Bermudez, n. gen., n. sp. X llO. 13, 15, Paratypes. 
14, Holotype. 13, Apertural view. 15, Specimen broken away showing internal tubes. 
Upper Cretaceous, Cuba. 16. Puloinulinella sub-peruoiana Cushman. X 75. (After 
Cushman). a, dorsal view; b, ventral view; c, peripheral view. Miocene, California. 
17. Parrella bengalensis (Schwager). (After Schwager). a, dorsal view; b, ventral 
view; c, peripheral view. Pliocene, Kar Nicobar. 18-20. Alabamina zoilcoxcnsis Toul 
min. ><; 52. (After Toulmin). 18, Ventral view. 19, Peripheral view. 20, Dorsal 
view. Eocene, Alabama .. 

(Figures 1-12, from Yazoo clay, Mississippi.) 
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Gyroidina vicksburgensis (Cushman) (Pl. 1, fig. 10) 
Eponides advenus (Cushman) (Pl. 1, fig. 11) 
Eponides minutissimus n. sp. (Pl. 1, fig. 13) 
Eponides ouachit aensis Howe and Wallace (Pl. 1, fig. 12) 
Siphonina advena Cushman 
Alabamina wilcoxensis Toulmin 
Cassidulina crassa d'Orbigny 
Hantkenina alabamensis Cushman 
Anomalina bilateralis Cushman 
Cibicides lobatulus (Walker and Jacob) 
Cibicides mississippiensis (Cushman) 
Cibicides pippeni Cushman and Garrett (Pl. 1, fig. 14) 
Species restricted to the Yazoo clay in this section, but including species 
which also occur in the probably reworked basal part of the Red Bluff 
clay: 
Spiroplectammina mississippiensis (Cushman), var. alabamensis (Cush- 

man) 
Gaudryina ( Pseudogaudryina) jacksonensis Cushman 
Robulus cf. alato-limbatus ( Giimbel) 
Robulus limbosus (Reuss), var. hockleyensis (Cushman and Applin) 
Marginulina cf. lalickeri Cushman 
Marginulina subrecta Franke 
Saracenaria fragilis n. sp. (PI. 1, fig. 17) 
Saracen aria hantkeni Cushman (PI. 1, fig. 16) 
Frondicularia tenuissima Hantken 
Nonionella jacksonensis Cushman, juv. 
Plectofrondicularia cf. mexicana (Cushman) 
Amphimorphina fragilis n. sp. (Pl. 2, figs. 1, 2) 
Bulimina jacksonensis Cushman 
Bulimina jacksonensis Cushman, var. cuneata Cushman 
Virgulina unca n. sp. (PI. 2, fig. 3) 
Virgulina yazooensis n. sp. (Pl. 2, fig. 4) 
Bolivina gracilis Cushman and Applin 
Bolivina scintilla n. sp. (Pl. 2, fig. 5) 
Loxostomum dalli (Cushman) (PI. 2, fig. 6) 
Uvigerina gardnerae Cushman, var. texana Cushman and Applin 
Uvigerina yazooensis Cushman (Pl. 2, fig. 7) 
Ellipsonodosaria cf. granti (Plummer) 
Ellipsonodosaria pilulata n. sp. (Pl. 2, fig. 8) 
Discorbis cocoaensis Cushman and Garrett (Pl. 2, fig. 10) 
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Gyroidina danvillensis Howe and Wallace 
Epistomina eocenica Cushman and M.A. Hanna (Pl. 2, fig. 9) 
Siphonina danvillensis Howe and Wallace 
Cancris cocoaensis Cushman 
Planulina cocoaensis Cushman 
Cibicides cooperensis Cushman (Pl. 2, fig. 11) 
Species occurring in both the Yazoo clay and Red Bluff clay in this 
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section: 
Marginulina cf. abbreviata Neugeboren 
Marginulina cocoaensis Cushman (PI. 1, fig. 15) 
Dentalina cf. mucronata Neugeboren 
Lagena acuticostata Reuss 
Lagena costata (Williamson) 
Nonion danvillense Howe and Wallace 
Gi.imbelina cubensis Palmer 
Cassidulina globosa Hantken 
Pullenia cf. quinqueloba (Reuss), var. angusta Cushman and Todd 

(PI. 2, fig. 12) 
Globigerina cf. inflata d'Orbigny 
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305. COLOM/A, A NEW GENUS 
FROM THE UPPER CRETACEOUS OF CUBA 

BY JosEPH A. CusHMAN and PEDRO J. BERMUDEZ 

The following species seems to be new and to represent a new genus of 
the Foraminifera. It is associated with a very rich and well preserved 
foraminiferal fauna of a gray calcareous marl facies of the Upper Creta 
ceous, Habana formation, of Cuba. With it occur well known Upper 
Cretaceous genera including Globotruncana, Gurnbelina, Vent·ilabrella, 
Eouvigerina, and many others. 

Genus COLOMIA Cushman and Bermudez, new genus 
Genoholotype, Calamia cretacea Cushman and Bermudez, n. sp. 

Test conical; earliest chambers indistinct, later ones uniserial, circular 
in transverse section, interior with vertical columns or tubular structures 
connecting walls of the adjacent chambers; wall calcareous, perforate; 
aperture in the adult terminal, a slightly arcuate, narrow opening in the 
middle of the apertural face.-Upper Cretaceous. 

From its general characters this genus seems to be related to the 
Recent Ilngulatella of the Buliminidae. 
This genus is named in honor of our mutual friend, Dr. Guillermo 

Colom, who has contributed so much to the knowledge of the Spanish 
foraminifera. 

COLOnDA CRE'l'ACEA Cushman uud Bermudez, n , s1>. (PL 2, figs. 13-15) 

Test small, conical, tapering from an acute or slightly spinose initial 
end to the greatest breadth at the apertural end, circular in transverse 
section; chambers of the early portion indistinct, later ones uniserial, 
increasing rather rapidly in diameter in the earlier portion, less so in 
the adult, interior with vertical columns or tubular structures connecting 
the basal and upper walls; sutures distinct, slightly raised, smooth; wall 
calcareous, perforate, the area between the sutures slightly hispid; aper 
ture in the adult terminal, in the middle of the apertural face, narrow, 
arcuate. Length 0.32-0.37 mm.; diameter 0.22-0.25 mm. 
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Holotype (Cushman Coll. No. 56625) from the Upper Cretaceous, 

Habana formation, Marta, Habana Province, Cuba. 

306. SOME NOTES ON THE GENERA PULVINULINELLA, 
PARRELbA, AND ALABAMINA 

BY JOSEPH A. CUSHMAN 

The three genera, Puluiwulinella Cushman, 1926, Parrella Finlay, 1939, 
and Alab a.mina Toulmin, 1941, have been considerably confused. A de 
tailed study of species included in these three genera has been made and 
the conclusion reached that they may all be recognized as valid genera. 

Genus PUL VINULINELLA Cushman, 1926 
Genotype, Fuluinuliuclla snb pcrtcuiasia Cushman 

(Pl. 2, fig. Hi) 

Puluin.ulinella CusI-IMAN, Contr. Cushman Lab. Foram. Res., vol. 2, pt. 3, 1926, p. 62. 
Rosalina (part), Rotalia. (part), Truncatulina (part), Discorbina (part), and Puloinulina 

(part) of authors. 

Test trochoid, close-coiled; all chambers visible dorsally, only those 
of the last-formed whorl from the ventral side, very slightly if at all. 
umbilicate; sutures on the dorsal side oblique, ventrally nearly radial; 
wall calcareous, perforate; aperture on the ventral side of the peripheral 
face, elongate, somewhat loop-shaped, nearly parallel to the plane of 
coiling, not connecting with the umbilical area.-Cretaceous to Recent. 
The type species has been studied and apparently the aperture does 

not connect with the umbilical area. 

Genus PARRELLA Finlay, 1939 
Genotype, A iiomalina bcng aleusis Schwager 

(Pl. 2, fig, 17) 

Parrella. FINLAY, Trans. Roy. Soc. New Zealand, vol. 68, 1939, p. 523. 
Planorb ulina (part) PARKER and }ONES, 1865 (not D'ORBIGNY). 
Anomaiina (part) ScHWAGER, 1866 (not D'ORIJIGNY). 
Puluimilino (part) and P11.lvi·n·11Iinella (part) of authors. 

Test trochoid, close-coiled; all chambers visible dorsally, only those 
of the last-formed whorl from the ventral side, umbilical area with a dis 
tinct solid mass; sutures on both dorsal and ventral sides strongly 
oblique; wall calcareous, perforate; aperture on the ventral side, a narrow 
opening extending from the margin into the ventral face at a distinct 
angle from the axis of coiling with a short slit-like opening at the margin 
of the chamber extending toward the umbilicus.-Cretaceous to Recent. 
This genus differs from Pu1vinulinella in the decided angle of the aper- 
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ture and the axis of coiling and the development of the aperture along 
the ventral margin of the last-formed chamber. In topotype specimens 
studied from Kar Nicobar the marginal aperture is very indistinct 
or wanting. 

Ccnus ALABAMINA Toulmin, 1941 
Genotype, Al ab aonina w.£lco,'>:.:en'Jis Toulmin 

(Pl. 2. ffg s. 18-20) 

Ala./Ja.111.i·1ia TouLMIN, Journ. Pal., vol. 15, 19,11, p. 602. 
Puiuniulinella CusHMAN and PONTON, 1932 (not BURROWS and HOLLAND). 

"Test trochiform, usually biconvex, umbilical area closed, periphery 
bluntly acute or narrowly rounded; ~II chambers visible from the dorsal 
side only; dorsal sutures oblique, straight or very gently curved, ventral 
sutures radiate, straight or slightly curved; wall calcareous, finely per 
forate; aperture a long narrow opening on the ventral side along the base 
of the septa! face, with supplementary false aperture, consisting of a 
deep indentation of the wall of the septa! face, which is parallel to the 
periphery on the ventral side and carries no opening into the interior 
of the chamber." 

A further study has been made of specimens from the type locality and 
they seem to be distinct from either of the other two genera noted here. 
However in a large series of specimens the deep indentation of the wall 
parallel to the axis of coiling and near the periphery opens into the 
interior of the chamber in varying lengths, strongly suggesting the aper 
ture of the Cassidulina group. 

From a study of these three genera it would seem that Puloinulinella 
and Alabamina strongly suggest that they are intermediate stages toward 
the aperture of the Cassidu1ina group and should be placed in that fam 
ily. Parrella, on the other hand, with its apertural features may be 
placed in the Rotaliidae until more ancestral species may be studied in 
detail. 

Specimens of "P1dvinulina exigua H. B. Brady, var. obtusa Burrows 
and Holland" from the type figure would seem to have a different char 
acter of aperture and a less compressed test, but a series of specimens 
which I collected a number of years ago from the type locality, Thanet 
Beds of Pegwell Bay, England, shows characters very close to the Amer 
ican species of the Paleocene, and, as it is one of the common species at 
the type locality, would indicate that the original figure was inaccurate. 

From all the evidence available all three of these genera would seem to 
be distinct. In a later paper it is hoped that studies now being made 
will indicate the generic position of the many species belonging in these 
three genera. 
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307. SOME NEW GENERA AND SPECIES OF FORAMINIFERA 

FROM BRACKISH WATER OF TRINIDAD 
BY J. A. CusHMAN and P. BRONNIMANN 

The following new forms are from inshore mud in Mangrove swamps 
of the estuaries of a nurnbgr of rivers and rivulets of the west coast of 
Trinidad, B. W. I. Most of the samples come from the coastal area be 
tween Caroni River in the north and Godineau River in the south. The 
fauna is quite an unusual one and contains a number of undescribed 
genera and species. A later paper will deal with the entire fauna and will 
describe the ecologic conditions of these deposits. 

Family SACCAMMINIDAE 
Genus LAGUNCULINA Rhumbler, 1903 

LAGUNCUI~INA VADESCJDNS Cushman anti Br-o nnimn.nn , n, s1>. (PI. 3, figs. 1, 2) 

Test consisting of a single, nearly spherical chamber broadly rounded 
at the base and at the apertural end with a short, wide, circular neck and 
distinct flaring lip; wall very thin, consisting of very fine sand grains of 
rather uniform size; aperture large, circular at the end of the short, 
apertural neck. Length of holotype 0.25 mm.; diameter 0.20 mm. 
Holotype (Cushman Coll. No. 56628) from inshore mud, brackish 

water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species differs from L. urnula (Gruber) in the more spherical 

form, very short neck, and much larger aperture. 

Genus LEPTODERMELLA Rhumbler, 1935 
LEPTODEltl\.lELLA SALSA Cushman and Brouninu\.nn, n, SJ). (Pl. 3, figs, 3, 4) 

Test consisting of a single chamber, flattened or somewhat concave at 
the base and strongly curved, nearly hemispherical dorsally; wall arena 
ceous, thin, chitinous with fine sand grains, the surface fairly smooth; 
aperture in the depression of the ventral side, regularly cruciform, the 
inner ends rounded. Height 0.25 mrn.; diameter 0.35 mm. 

Holotype (Cushman Coll. No. 56630) from inshore mud, brackish 
water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species differs from L. arenata Cushman in the higher and more 

rounded form and the cruciform aperture. 

Family LITUOLIDAE 
Genus LABROSPIRA Hoglund, 1947 

This genus differs from H aplophragmoides in the position of the aper 
ture in the apertural face. There are numerous species which have been 
referred to Haplophragmoides and Trochasnmina that belong here. 
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LADROSPiltA SAI .. SA Cushman and Bronnlmann, n. SJ). (Pl. 3, figs. 5, 6) 

Test close coiled, consisting of two or more coils, planispirally arranged, 
slightly umbilicate; chambers usually 6 or 7 to a coil, distinctly inflated, 
increasing rather rapidly in size as added; sutures distinct, depressed, 
nearly radial; wall arenaceous, very smoothly finished, somewhat pol 
ished; aperture in the early stages at the bast of the margin of the aper 
rural face, in the adult removed from the base, rounded, in the apertural 
face, with a distinct raised border. Length 0.50-0.65 mm.; breadth 0.50- 
0.55 mm.; thickness 0.25-0.32 mm. 

Holotype (Cushman Coll. No. 56632) from inshore mud, brackish 
water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species differs from H cplo-phrogmoides canariensis ( d'Orbigny) 

in the more compressed early coil, less rounded chambers, smooth sur 
face, and the aperture in the apertural face instead of at the base. 

Genus AMMOBACULITES Cushman, 1910 
AJ\11\IOilACUI .. ITES SAI,SUS Cushman and Brounhnuun, n, sn. {Pl. 3, tlgs. 7-9) 

Test elongate, somewhat compressed, earlier portion planispirally 
coiled, later becoming uniserial; chambers fairly distinct except in the 
early coiled portion, increasing rapidly in size in the uniserial portion, 
the last-formed chamber in the adult equalling the size of the earlier 
portion, slightly inflated, apertural end somewhat tapering; sutures of 
the later portion somewhat depressed; wall thin, rather coarsely arena 
ceous, somewhat chitinous and fairly smooth on the exterior; aperture 
circular, fairly large at the constricted end of the last-formed chamber. 
Length 0.50-0.60 mm.; breadth 0.20-0.30 mm.; thickness 0.13-0.20 mm. 
Holotype (Cushman Coll. No. 56634) from inshore mud, brackish 

water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species differs from A. cassis (Parker) in the less compressed test, 

fewer and more inflated uniserial chambers, and abrupt change from the 
coiled to the uniserial stage. 

Genus 1-IAPLOPHRAGMIUM Reuss, 1860 
l-IAl'LOPHltAGMIUM SALSU1\t Cushman unrl Bronnimnnn, n. Sp. (Pl. 3, figs. 10-13) 

Test elongate, earliest chambers planispiral, later and larger portion 
of test uniserial, circular in transverse section; chambers few in the 
coiled portion, the uniserial chambers as many as 7, usually 4 or 5; 
sutures distinct, slightly depressed; wall arenaceous, of fine sand grains, 
very smoothly finished on the surface; aperture in the adult, cribrate, 
consisting of a series of small rounded openings in the outer convex wall 
of the last-formed chamber. Length 0.85-1.35 mm.; breadth 0.28-0.32 
mrn.; thickness 0.25-0.32 mm. 
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Holotype (Cushman. Coll. No. 56636) from inshore mud, brackish 

water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species differs from H. lituolinoideum Goes in the more distinct 

chambers, cylindrical adult portion, and smooth surface. 

Genus AMMOASTUT A Cushman and Bronnimann, new genus 
Genoholotype, Anmwa.sl1.tta salsa. Cushman and Bronnimann, n. sp. 

Test in the earliest portion planispiral, close coiled, becoming uncoiled 
very early and in the adult the chambers elongate, curved, each forming 
more than half the periphery of the oval test; wall arenaceous, smoothly 
finished; aperture a series of very minute pores on the curved lower end 
of the last-formed chamber. 

Al\l!\IOAS'l1U1.'A SALSA Cushmnn and Bronnimann, n. BJ>. (Pl. 3, flg'a. 14-16) 

Test similar to the description of the genus, the last-formed chambers 
each longer than the preceding and extending beyond the previous one 
at the base, occasionally not reaching as far at the upper end; wall very 
finely arenaceous with much chitin, thin, very smoothly finished; aper 
ture apparently consisting of very fine pores at the rounded basal end 
of the last-formed chamber, occasionally with a suggestion of a very 
small opening in the middle of the ventral face. Length 0.40-0.50 mm.; 
breadth 0.25-0.38 mm.; thickness 0.10-0.13 mm. 

Holotype (Cushman Coll. No. 56638) from inshore mud, brackish 
water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species differs from A. inepta (Cushman and McCulloch) in its 

larger size and especially its much broader form. 

Family TROCHAMMINIDAE 
Genus TROCHAMMINIT A Cushman and Bronnimann, new genus 
Genoholotype, Troclianiminiia irregularis Cushman and Bronnimann, n. sp. 

Test in the early stages trochoid as in Trochammina, later with the 
chambers added in a very irregular manner; wall arenaceous, thin, par 
tially chitinous; aperture in the irregular adult portion consisting of a 
rounded opening in the chamber wall with a slightly raised border. 

TltOCHAlllMINl'rA IltREGULARIS Cushman nnd Bronnimann, n .. St>. (Pl. 4. figs. 1-3) 

Test in the early stages trochoid, usually consisting of but few cham 
bers, globular and distinctly chitinous, in some, probably microspheric 
individuals, with the trochoid stage continuing longer, later adult cham 
bers assuming various irregular shapes; wall coarsely arenaceous, thin, 
the exterior rather roughly finished; aperture in the early trochoid stage 
a slit at the base of the chamber, in the irregular adult chambers a small, 
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rounded opening in the chamber wall, with a raised border. Length 0.45- 
0.55 mm.; diameter 0.30-0.45 mm. 

Holotype (Cushman Coll. No. 56640) from inshore mud, brackish 
water, Mangrove swamp, west coast of Trinidad, B. W. I. 

At first sight this form might be taken for Sorosphaerci or allied forms 
but a careful study of a large series of specimens showed the Trocham 
mina stage present in varying degrees. 

Family NONIONIDAE 
Genus CRIBROELPHIDIUM Cushman and Bronnimann, new genus 
Genotype, Cribroelphidium vadescens Cushman and Bronnimann, n. sp. 

Test similar to Elphidiwm but with the apertural face with a series of 
supplementary apertures consisting of small, rounded openings, with or 
without a raised border, in the apertural face. 
Numerous species previously assigned to Elphidiwm have this aper 

tural character but mainly those species which have a rounded periphery 
and comparatively few chambers. The typical Elphidi·um apparently 
does not have them. 

CltIUltOELl'HIDIUJll VADESCJ"NS Cushman and Brunnf mnnn, n. Sil. (Pl. 4, fig. G) 

Test small, rather strongly compressed, periphery rounded, umbilicus 
not depressed; chambers distinct, averaging about 9 in the adult coil, 
very slightly inflated in the later portion, increasing very gradually in 
size as added; sutures fairly distinct, very slightly depressed in the later 
portion, with numerous, rather short, retral processes; wall smooth, 
coarsely and distinctly perforate, the umbilical area occasionally with 
one or more small bosses; aperture a row of small openings at the inner 
margin of the last-formed chamber with a double row of small, rounded 
openings in a vertical position in the apertural face. Length 0.30-0.35 
mm.; breadth 0.25-0.30 mm.; thickness 0.15-0.18 mm. 

I-lolotype (Cushman Coll. No. 56643) from inshore mud, brackish 
water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species differs from Elphidium discoidale ( d'Orbigny) in the 

smaller size, fewer chambers, more compressed test, and the umbilicus 
not raised. 

CltlUJ(.()I~LPlIIDIU!tl J{UGLEJtl Cushman nud Bronnimann, n. sn, (Pl. ·1. fig. 4) 

Test small, planispiral, umbilicate; chambers distinct, strongly in 
flated, increasing rather evenly in size as added, 6 or 7 in the adult coil; 
sutures distinct, depressed, with 6 to 8 retral processes visible in side 
view; wall smooth, distinctly but finely perforate, nearly transparent; 
aperture consisting of several very small openings at the peripheral 
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margin of the last-formed chamber with several rounded openings in 
the apertural face tending to be in a horizontal series. Length 0.25-0.32 
mm.; breadth 0.22-0.25 mrn.; thickness 0.15-0.18 mm. 
Holotype (Cushman Coll. No. 56642) from inshore mud, brackish 

water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species differs from Elphidiuon. -magellamicurn: Heron-Allen and 

Earland in the slightly larger number of chambers, more even form and 
more radial sutures. It is named for Dr. H. G. Kugler who has contrib 
uted so much to the understanding of the geology of Trinidad. 

CltlBltOELl'IIIDIUM SALSUM Cushman and Bronnlmann, u. SI•· (Pl. 4, ftg. 6) 

Test small, somewhat compressed, periphery broadly rounded, um 
bilicus slightly raised; chambers fairly distinct, averaging about 10 in 
the adult coil, increasing very gradually in size as added; sutures fairly 
distinct, often slightly limbate in the earlier portion with numerous, very 
slightly developed retral processes; wall smooth, finely but distinctly 
perforate, the umbilical area with one fairly large or several small bosses; 
aperture a series of small openings at the inner margin of the last-formed 
chamber, with a few, small rounded openings in the middle of the aper 
tural face. Length 0.30-0.35 mm.; breadth 0.25-0.30 mm.; thickness 
0.13-0.17 mm. 
Holotype (Cushman Coll. No. 56644) from inshore mud, brackish 

water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species differs from C. vadescens n. sp. in the slightly thicker test, 

tendency to limbate sutures, less conspicuous retral processes, and the 
supplementary apertures in a group in the middle of the apertural face. 

CRIBlHlEJ,l'IIIDIUM Lll\lOSUl\l Cushman 1m1! Bronninmnn, n. 81'· (Pl. 4, ftg. 7) 

Test small, somewhat compressed, periphery broadly rounded, um 
bilicus not depressed; chambers not inflated, rather indistinct, averag 
ing about 8 in the adult coil, increasing very slightly in size as added; 
sutures slightly excavated, with indistinct retral processes; wall smooth, 
very coarsely perforate, umbilical area with a group of small, rounded 
areas or smooth; aperture a series of small, rounded openings at the inner 
margin of the last-formed chamber with a few small openings in the aper 
tural face. Length 0.30-0.38 mm.; breadth 0.22-0.27 mm.; thickness 
0.12-0.17 mm. 
Holotype (Cushman Coll. No. 56645) from inshore mud, brackish 

water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species differs from Elphidium incertum (Williamson), var. mex 

icamiem. Kornfeld in the fewer chambers, more rounded periphery, and 
more sharply cut sutures. 
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CltIBROELPHII>IUM TltlNITATJENSIS Cuahmnu and Bronninmnn, n, sn. (Pl. 4, fig. 8) 

Test small, strongly compressed, periphery rounded; chambers indis 
tinct except for the sutures which are marked by deep retral processes, 
about 10 chambers in the adult coil; wall smooth but distinctly perforate, 1 

umbilicus with a small boss; aperture consisting of several openings at 
the base of the apertural face and in the adult with several rounded open 
ings in the apertural face, each with a raised border. Length 0.25-0.30 
mrn.; breadth 0.25-0.28 mm.; thickness 0.12-0.14 mm. 
Holotype (Cushman Coll. No. 56646) from inshore mud, brackish 

water, Mangrove swamp, west coast of Trinidad, B. W. I. 
This species resembles Cribroeiphidiu-m. articulaturn. ( d'Orbigny) from 

the Falkland Islands in the larger and more elongate retral processes 
and umbilical boss. From d'Orbigny's type figure his species evidently 
had apertures in the ventral face and belongs in this genus. 

Family ROTALIIDAE 
Genus DISCORINOPSIS Cole, 1941 

DISCORINOPSIS VADESCENS Cushman und Bronnimann, n, sn. (Pl. 4, figs. 9, 10) 

Test trochoid, piano-convex, dorsal side convex, ventral side flattened, 
periphery subacute to slightly rounded; chambers distinct on the dorsal 
side, averaging about 10 in the adult whorl, increasing rather rapidly but 
evenly in size as added, the last few slightly inflated on the dorsal side; 
sutures of the later part slightly depressed, curved; wall of the dorsal 
side smooth but very coarsely perforate, ventral side covered with a 
secondary growth of irregular shape; aperture in the early stages a nar 
row slit at the ventral border of the last-formed chamber near the mar 
gin, in the adult consisting of a low opening near the ventral margin at 
the periphery with a slight lip and also numerous irregular openings into 
the secondary growth on the ventral side. Length 0.40-0.55 mm.; breadth 
0.35-0.50 mm.; thickness 0.12-0.15 mm. 

Holotype (Cushman Coll. No. 56647) from inshore mud, brackish 
water, Mangrove swamp, west coast of Trinidad, B. W. I. 

EXPLANATION OF PLATE 3 
FIGs. 1, 2. Lagunculina uad.escens Cushman and Bronnimann, n. sp. I, Holotype, 

side view; 2, Paratype, apertural view. 3, 4. Leptodermella salsa Cushman and Bronni 
mann, n. sp. 3, Holotype, apertural view. 4, Paratype, side view. 5, 6. Labros-pira 
salsa Cushman and Bronnimann, n. sp. 5, Paratype. 6, Holotype. a, side view; b, 
apertural view. 7-9. Arnrnobaculites salsus Cushman and Bronnimann, n. sp, 7, Holo 
type, a, side view; b, apertural view. 8, 9, Paratypes. 10-13. Ho-plo-phragmiu.m. salsum. 
Cushman and Bronnimann, n. sp. 10, Holotype. 11-13, Paratypes. 11, Section.showing 
interior apertures. 12,"Apertural encl with apertures. 13, Young stage. 14-16. Am 
moastuta salsa Cushman and Bronnimann, n. gen., n. sp. 14, Holotype. 15, 16, Para 
types. a, side view; b, edge view. 

All figures X 80 

l 
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This species differs from D. gurueri Cole in the much smaller size, 

larger number of chambers in the adult whorl, and more complex ven 
tral side. 

308. A NEW SPECIES OF NON/ON (FORAMINIFERA) 
FROM THE WOODS HOLE REGION1 

BY w. s. BUTCHER 
Abstract A new species of the foraminiferal genus Nonion is described. 
The habitat of this species is the brackish water of the tidal ponds of 
Cape Cod, Massachusetts. It is apparently living in the ponds today and 
is thus a Recent species. The proposed name is Nonion tisburyensis. 

INTRODUCTION 

In the course of a geological investigation of the tidal ponds of Cape 
Cod and nearby islands, the fauna of the sediments was noted. It was 
recognized that in the surface layers and for an undetermined depth 
below, a species of N onion was very abundant. In order to identify this 
species, Cushman's monograph on the Nonionidae (Cushman 1939) was 
consulted. It was evident to the author that the species 'found in the 
ponds was decidedly different from any of those figured by Cushman. 
The relationship of this foraminifer to the genus N onion is evident from 
the planispiral perforate calcareous test with the simple aperture at the 
base of the apertural face (Cushman 1940). The appearance of forami 
nifera in the brackish pond water and the lack of correspondence with any 
described species has lead the author to propose the new species Nonion 
tisb-ur-yensis, The specific name has been derived from the name of the 
pond where first found, Tisbury Great Pond, Marthas Vineyard, Massa 
chusetts. It is also found at Great Pond, Falmouth, Massachusetts, and 
presumably elsewhere in the general area in brackish water. In both 

1 Contribution No. 401 from the Woods Hole Oceanographic Institution. 

EXPLANATION OF PLATE 4 

FIGs. 1-3. Troch.amnninit-a irregularis Cushman and Bronnimann, n. gen., n. sp. l, 
Holotype. 2, 3, Paratypes. 4. Cribroelphidium lrngleri Cushman and Bronnimann, 
n. gen., n. sp. 5. C. uades cens Cushman and Bronnimann, n. sp. 6. C. salsurn. Cushman 
and Bronnimann, n. sp. 7. C. limosum. Cushman and Bronnimann, n. sp. 8. C. trini 
tatensis Cushman and Bronniman, n. sp, 9, 10. Discorinopsis oadescens Cushman and 
Bronnimann, n. sp. 9, Holotype. 10, Paratype. 

All figures X 80. a, side view; b, peripheral view. 
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localities it inhabits brackish" water which may be. frozen during the 
winter months. 

FIGURES 1-3. Nonion tisburyensis Butcher, n. sp. X 60. 1, Holotype. 2, 3, Paratypes. 
1, 3, Side views. 2, Apertural view. 

DESCRIPTION 

N onion iisburvensis n. sp. 
Text figures 1-3 

Test planispiral, nearly circular in side view, slightly longer than wide; 
7-9 chambers in the last formed whorl. Broadly rounded angles. Some 
what involute giving a crescentic apertural face. Umbilicus slightly de 
pressed. Chambers inflated slightly and sutures simple and depressed 
forrning lobate periphery. Some deposition of shell material at umbilicus, 
but no stellate deposition. Wall smooth, very finely punct ate in early 
chambers, becoming coarser but still fine in later. Aperture a narrow 
arched slit at base of apertural face. Diameter: 0.64 mm. Thickness: 
0.27 mm. Habitat: brackish tidal ponds of Cape Cod, Mass. 
The type specimens are deposited at the Cushman Laboratory for 

Foraminiferal Research, Sharon, Mass. Holotype (Cushman Coll. No. 
51893); Paratypes (Nos. 51894-6). 

CONCLUSION 

It is clear from the foregoing description and figures than an unde 
scribed species of Nonion is here represented. Phleger (personal com 
munication) has not encountered any similar form in samples from the 

* At the type locality the salinity of the water ranges from 20 to 30. Normal sea water 
has a salinity of 35. 



FOR FORAMINIFERAL RESEARCH 23 
open ocean bottom off Cape Cod and thus this form may be confined 
entirely to brackish water. It seems worthy of a separate species name 
from its habitat and differences in form from described species. 
This species differs from closely related species particularly in the 

number of chambers of the test and in their inflated nature. In addition 
the depressed umbilicus and the lack of shell material deposition at this 
point are characteristic. Cushman (personal communication) suggests 
that this species is related to N onion pauciloculum (Cushman 1944) as 
described from sandy mud in Buzzards Bay, Massachusetts. The latter 
species has an average of 7 chambers in the adult whorl. 
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309. NOTE ON THE OCCURRENCE OF 
UVIGERINA MEX/CANA NUTTALL 

IN THE STE. CROIX FORMATION OF TRINIDAD, B. W. I. 
BY J. A. CusHMAN and H. H. RENZ 

In a recent publication by J. A. Cushman and H. H. Renz, entitled 
"The Foraminiferal Fauna of the Oligocene, Ste. Croix Formation, of 
Trinidad, B. W. I." (Special Pub!. 22, Cushman Lab. Foram. Res., Dec. 
19, 1947, p. 28, pl. 6, fig. 16), mention is made of the occurrence of 
Uvigerina mexicana Nuttall in both the Ste. Croix and Trinidad Point 
calcareous clay faunas. This is an error of identification which we wish 
to correct with the present note. The specimens erroneously referred to 
this species are rather like Uuigerina beccarii Fornasini as described by 
Cushman from the upper Oligocene of Aguide, Eastern Falcon, Venezuela 
(Contr. Cushman Lab. Foram. Res., vol. 5, 1929, p. 95, pl. 13, fig. 37) 
and we therefore provisionally refer it to this species. Although variable 
in its ornamentation, it has generally much fewer, stronger and less reg 
ular costae than Uvigerina mexicana Nuttall. 
In the Caribbean region, the true Uvigerina mexicana Nuttall appears 

to be an excellent time-stratigraphic marker for the lower and probably 
middle Oligocene and has not been reported from undoubted upper Oligo- 
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cene in this region. As pointed out elsewhere (Joe. cit., p. 1), the two 
described faunas originate from the upper part (upper Oligocene) of the 
Ste. Croix formation but its lower part (middle Oligocene), such as 
developed at Kapur Quarry of South Trinidad, contains Uvigerina mexi 
cana Nuttall in its correct stratigraphic position. 

In Contribution No. 300 of this series in the previous issue, some new 
foraminifera from Ecuador were described. Acknowledgment needs to 
be made to the International Petroleum Company of Toronto for making 
this material available and for permitting publication. 

RECENT LITERATURE ON THE FORAMINIFERA 
Below are given some of the more recent works on the foraminifera 

that have come to hand: 

Chapman, Frederick. The Forarninifera of the Funafuti Boring.-Ann. Mag. Nat. 
Hisr., ser. 11, vol. 11, Feb. 1944, pp. 98:110.-Lists of the foraminifera are given 
with the names revised to present nomenclature. 

Ovey, C. D. A new Eocene Species of Lockhariia Davies, from British Somaliland, 
with Notes on other Species of the Genus.-L. c., vol. 13, Aug. 1947, pp. 571-576, 
pis. X, XI.-A new species, Lockhartia liusiti, described and figured and several 
other species also figured. 

Parr, W. J. An Australian Record of the Foraminiferal Genus Hantkenina.-Proc. 
Roy. Soc. Victoria, vol. LVIII, pts. I-II, (New Series), June 25, 1947, pp. 45-47, 
7 text figs.-A new subspecies described and figured, H. alabamensis Cushman, 
subsp. com.press a, 

The Lagenid Forarninifera and Their Relationships.-L. c., pp. 116-133, pis. VI, VII, 
1 text fig.-A discussion of the relationships is given and a new genus erected, 
ParafiHurina (genotype Lagena ventricosa A. Silvestri) replacing Ellipsolagena 
(genotype Lagena acutissima Fornasini), a synonym of Fissusina. 

Crirnsdale, Thomas Francis, and Alan Hilder Smout. Note on the Aperture in 
Nu.mmuliles Lamarck.-Proc. Geol, Soc. London, No. 1436, Nov. 26, 1947, pp. 
14, 15. 

de Neve, G. A. A New Arch.aias Species from East Borneo.-Bull. Bureau Mines and 
Geo!. Survey in Indonesia, vol. 1, No. 1, 1947, pp. 13-16, text figs. 1-4.-A new 
species, A. vandervlerki, described. 

Kikome, J. Mise au point sur la nomenclature de Globorotalia Cush-mac; Morrow. 
Compres Rendus Soc. Geo!. France, Nov. 10, 1947, pp. 287-289, text fig.-The 
characters of this species are reviewed and complete description given with added 
notes on its distribution and relationships. 
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Destombes, J.-P. and P. Marie. Resultats stratigraphiques d'un sondage a Peyre- 

horade (Landes) .-1. c., Dec. 15, 1947, pp. 330-333. 

Marie, Pierre. Sur quelques Rosalinella du sondage de Peyrehorade.i--L. c., pp. 333- 
335 .-These two papers include a discussion of the same species as the preceding 
paper. 

McLean, James D., Jr. Oligocene and Lower Miocene Microfossils from Onslow 
County, North Carolina.-Notulae Naturae, Acad. Nat. Sci. Phila., No. 200, 
Dec. 12, 1947, pp. 1-9.-Lists and ranges of species given from well samples. 

Cushman, J. A., and H. H. Renz. The Foraminiferal Fauna of the Oligocene, Ste. 
Croix formation, of Trinidad, B. W. 1.-Special Publ, 22, Cushman Lab. Foram. 
Res., Dec. 19, 1947, pp. 1-46, pis. 1-8.-0ver 275 species and varieties recorded, 
S new. 

Stewart, Grace Ann, and Lois Lampe. Foraminifera from the Middle Devonian Bone 
Beds of Ohio.-Journ. Pal., vol. 21, No. 6, Nov. 1947, pp. 529-536, pis. 78, 79. 
Two new genera, Soros-pliaeroidea (genotype S. polygona n. sp.) and W ebbinel 
loidea (genotype W. similis n. sp.), of the family Saccamminidae are erected and 
13 new species described and figured. 

Scott, Harold W., Edward Zeller, and Doris Nodine Zeller. The Genus Endothyra. 
-1. c., pp. 557-562, pis. 83, 84, 2 text figs.-Details of structure and develop 
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Hanzawa, Shoshira. Check list of Tertiary larger foraminifera of Japan.-,L. c., pp. 
563-569. 

ten Darn, A. Structure of Ast.erigerina and a new species.-1. c., pp. 584-586, text 
figs. 1-6.-A new species, A. lu.ietiana, is described from the middle Eocene of the 
Netherlands. 

Grimsdale, T. F. Upper Cretaceous Foraminifera: a Criticism.-1. c., pp. 586, 587. 

Cushman, Joseph A. Foraminiferal Evidence for the age of the Velasco shale of 
Mexico and the Lizard Springs marl of Trinidad.-1. c., p. 587. 

Frizzell, Don L. Lectotype of Spiroplectmmnina. grzybowsleii.-1. c., vol. 22, No. 1, 
Jan. 1948, p. 106. 

Knight, J. Brookes, and J. Marvin Weller. The application of Opinion 138 to some 
recently published names.-L. c., pp. 107-110. 

de Cizancourt, Mme. Nummulites de l'Ile de la Barbade (Petites Antilles) .-Mem. 
Soc. Geol, France, n. ser., vol. XXVII, Mem. 57, 1948, pp. 1-40, pis. I, II, 1 text 
fig. (map) .-Several species described and figured, five new. 

Driver, Herschel L. Genesis and Evolution of Los Angeles Basin, California.-Bull. 
Amer. Assoc. Petr. Geo!., vol. 32, No. 1, Jan. 1948, pp. 109-125, 4 figs.-lncludes 
a chart with a number of foraminifera as index species. 
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