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The fauna described here is from material collected by F. Stearns 
MacNeil, from the uppermost Paleocene in the creek bottom, just west 
of the store at Caledonia, about y.) mile south of the center of sec. 29, 
T . 11 N ., R. 10 E. , Wilcox Co., Alabama. The deposits have been con­
sidered the lower part of the Coal Bluff beds of Langdon and the 
Ackerman form ation of Cooke, but have recently been designated by 
the Geological Survey the Coal Bluff marl member of the N aheola 
formation. 

In various respects this fauna is distinctive in this section of the Pal­
eocene and Wilcox Eocene. There are numerous Miliolidae, a group 
which is very rare in the lower part of the Eocene and the Upper Cre­
taceous. In this ·respect and also in some of the species, the fauna re­
sembles somewhat the lower middle Eocene of the Paris Basin. These 
species are, however, mostly small in size. 

The fauna contains a number of hitherto undescribed species and 
varieties, and should make a good assemblage for correlation purposes 
in this general region. The known ranges in America are given for the 
various species. The species are mostly figured. 

Family TEXTULARIIDAE 
Genus SPIROPLECTAt'VlMINA Cushman, 1927 

SPIROPLECTA)nn;'l(A WILCOXENSIS Cushman and Ponton (P1. 5. fig. 1) 

Spiroplectammina wilcoxensis CUSHMAN and PONTON, Contr. Cushman Lab. Foram. 
Res., vol. 8, 1932, p. 51, pI. 7, fig. I.-CUSHMAN and GARRETT, I. c., vol. 15, 1939, 
p. 78, pI. 13, figs. 1, 2.- ToULMIN, J ourn. Pal., vol. 15, 1941, p. 571, pI. 78, fig. 1. 
-CUSHMAN, Amer. J ourn. Sci., vol. 242, 1944, p. 8, pI. 1, figs . 1, 2; Contr. Cush­
man Lab. Foram. Res. , vol. 20, 1944, p. 19, pI. 3, figs. 26, 27. 

Typical specimens of the species are common in this material. The 
• P ublished by permission of the Director . l Jnlted States GeologIcal Survey. 
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type locality for t his species is the Wilcox Eocene, 1 mi. N. of Ozark, 
Ala. It is recorded from the Bashi, Hatchetigbee, Nanafalia, and T us­
cahoma fo rmations an d Sal t Mountain limes tone of Alabama, the 
Aquia forma tion of Vi rginia, and the Vincentown sand of New Jersey. 

Genus TEXTULARIA Defrance, 1824 
TEXT (OL .\IU.\ ~/ID\LJ.YA :-;A .Lalic koJ". mr . 1';\:-;;;'}' C u s hm a n. n. nIl". (P I. 5. fig. 2) 

Variety differing from t he typical in the somewhat broader and 
more tapering fo rm, the t est more compressed, and the apertural face 
fla tter and only slightly convex. 

H olotype of variety ( Cushman Coil. No. 40356 ) from the Paleocene, 
Coal Bluff marl member of Naheola formation, creek bottom, just W . 
of store at Caledonia, about 1;4 mi. S. of center of sec. 29, T. 11 N., R. 
10 E., Wilcox Co., Ala. 

Family MILIOLIDAE 
Genus QUINQUELOCULINA d'Orhigny, 1826 

O lTXQl'I' L ()Cl.'LL '..\ I'I"U'\DlJ~RAIr, . Cushman a nd Todd (PI. 5, fig . 3 ) 

Quinq11cloculina plll lllmcrae CUSHMAN and T O DD, ContI'. Cushman Lab, Foram. Res., 
vol. 18, 1942, p. 25 , pI. 5, fi g. 2. 

Quillquelocll /ill a jerll ssacii PL UM M ER ( not D'ORBI GNY ) , Univ. Texas Bull. 2644, 1926, 
(1927) , p. 161, pI. 12, fig. 10. 

A number of specimens of this species described from the N aheol a 
formation of Alab ama occur in this material. 

QUI;\,QUEJ,OC UI"IXA ALAB,Ulli;\'SI S C us hn", n. n. SI>. (PI. 5. fig, 4) 

Test small, about 2lh t imes as long as broad, periphery angled; 
chambers with the basal end protruding, apertural end with a short 
cylindrical neck, chambers triangular in transverse section with the 
peripheral angle with a thickened ri dge; sutures slightly if at all de­
pressed; wall smooth; aperture at the end of th~ short neck, with a 
very slight th ickening and a small, simple t ooth on the inner border. 

Length of holotype, 0.47 rum.; breadth 0.20 mm. 
Holotype (Cushman ColI. No. 40360) from the Paleocene, Coal 

Bluff marl member of N aheol a formation, creek bottom, just W. of 
store at Caledonia, abou t 1;4 mi. S. of center of sec. 29, T. 11 N ., R . 
10 E., Wilcox Co., Ala. 

The species somewhat resembles Q. mauricensis Howe from the Cook 
Mountain formation of Louisiana, but is smaller, more elongate, the 
keels sharper, and the chambers more angled. 

QUI XQCEJ"oce LIXA peLCHI~RRD[A Cushman, II. SI}. (PI. 5. fig, 5) 

T est very small, less than twice as long as broad, periphery rounded 
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or subangular; chambers inflated, basal end little if at all projecting, 
apertural end without a neck, obliquely truncate; sutures depressed; 
wall ornamen ted with numerous fin e, but distinct, longitu dinal costae, 
the channels between with slight transverse ridges; aperture elli ptical, 
with a slight thickening of t he lip, and a simple elongate tooth on the 
. . 
mner margll1. 

Length of holotype, 0.28 mm.; breadth 0.16 mm. 
Holotype (Cushm an Call. No. 40362) from the Paleocene, Coal 

Bluff marl member of N aheola formation , creek bot tom, just W. of 
store at Caledonia, about % mi. S. of center of sec. 29, T. 11 N., R. 
10 E., Wilcox Co., Ala. 

QFDiQUln.OC l 'LlXA d'. CIRC l ' L \RI ;; BOT.wmnnl1 (Pl. :; . fig. 6) 

A single specimen of this peculiar form was found . In some respect s 
it resembles forms that have been assigned to Bornemann's species, 
but is evidently not the same. The surface of our specimen is finely 
st riate. M ore specimens a re necessary for a complete description. 

Genus SPIROLOCULINA d'Orbigny, 1826 
SPIROLOCULINA ALAIlA ,\tENISI" Cushman. n. SIJ. (PI. 5. fig. 8) 

Test small, 2 to 21h times as long as broad, slightly concave in the 
early portion, periphery flat, sharply angled at the margins; chambers 
few, rap id ly increasing in size as added, of equal width throughout, 
strongly projecting at the base, extending into a prominent neck at 
the apertural end; sutures distinct, depressed; wall glistening but 
roughened with irregular, short, longitudinal, incised lines, with occa­
sionally a longitudinal costa on the peripheral face; aperture quad­
rangular, with a short, simple tooth on the inner margin. 

Length 0.35-0.40 mm.; breadth 0.15-0.25 mm.; thickness 0.07-0.08 
mm. 

.. Holotype (Cushman ColI. No. 40365) from the Paleocene, Coal 
Bluff marl member of Naheola format ion, creek bottom, just W. of 
tore at Caledonia, about % mi. S. of center of sec. 29, T. 11 N., R. 

10 E., Wilcox Co., Ala. 
Spiroloculina alabamens·is seem related to the Paris Basin Eocene 

~piroloculin as figured by Terquem in 1882 in its general asymmetrical 
form due to the rapid increase in size of chambers. It is distinguished 
from S. pertusa T erquem, which it most closely resembles, by its 
different t ype of ornamentation and its more distinctly concave early 
portion. 

http:0.07-0.08
http:0.15-0.25
http:0.35-0.40
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Genus TRILOCULINA d'Orbigny, 1826 
TRILOCULI XA NA'l'CIDTOCHEXSIS Howe (PI. 5, fig. 7) 

Triloculina natchi/ochensis H OWE, Geo!. Bull . 14, Louisiana Geol. Survey, 1939, p. 38, 
p!. 3, figs. 3-5. 
Specimens in our material seem to be identical with this species 

descri bed from the Cook Mountain formation of Louisiana. We have 
for comparison very typical specimens from the Cook Mountain for­
mat ion, 21/2 mi. S. of Quitman, Clarke Co. , Miss. 

T ltlLOCULIX,\ XA'I'CRITOCII EX ";I R Howe. , ·ar. DI~(,A (' ushman . n. var. 
(PI. 5. figs . 9 , 1 0) 

V;uiety di ffe ring from the typical in the more inflated chambers, 
less developed neck, but definite, thickened lip, wall highly decorated 
with slightly curved and somewhat irregular costae. 

Holotype of variety (Cushman ColI. No. 40370 ) from the Paleocene, 
Coal Bluff marl member of Naheola formation, creek bottom, just W. of 
store at Caledonia, about :1;4 mi. S. of center of sec. 29, T. 11 N ., R. 
10 E., Wilcox Co., Ala. 

This form may prove to be a distinct species. 

THn~OCUI~IXA AJ~AB.nIEXf' [ S C ush man. II . 81 ' . (PI. 5. fig . 11) 

Triioculina inf/.ata T ERQUEM (not D'ORBlGNY) , Mem. Soc. geol. France, se r. 3, vol. 2, 
18 2, p. 165 , pI. 17 (2 5), figs. 4-6. 

T est small, about twice as long as broad, periphery broadly round­
ed; chambers infl ated, the base extending back in a broad curve, 
apertural end obliquely truncate without a neck, broadest near t he 
base, tapering gradually to the apertural end; sutures distinct, de­
pressed; wall smooth; aperture semicircular, with a distinct lip and a 
simple or slightly bifi d tooth on the inner margin. 

Length of holotype, 0.3 3 mm.; breadth 0.18 mm. 

EXPLANATION OF PLATE 5 

(Figs. 13, 15, 16, X 50; others, X 60) 
a, front view; b, apertural view 

FIG. 1. piroplectammina wilcoxensis Cushman and Ponton. 2. Texttdaria midway­
ana Lalicke r, va r. pansa Cush man, n. var. Hol otype. 3. Qtli11queloctdina plttmmerae 
Cushman and Todd. 4. Q. alabamet!sis Cushman, n. sp. Holotype. 5. Q. pulcherrima 
Cushman, n. sp. Holotype. 6. Q. d . circularis Born emann. 7. Triloculilla rlatchito ­
chensis Howe. 8. Spiroloc'lliina aiaba'l'nells·is Cushman, n. sp. Holotype. 9, 10. Tri­
loclllina natchitochensis Howe, var. dec a Cushman, n. var. 9, Holotype; 10, Para­
type. 11. T . alabarnensis Cushman, n. sp . Holotype. 12. Planularia toddae Cushman, 
n. sp. Holotype. 13. R obul1<s alabarn ensis Cushman, n. sp. Holotype. 14. Margin­
'/.t/ina eximia Neugeboren. 15. Robulus m·idwayensis (Plummer) . 16. Marginulina 
toulmini Cushma n, n. sp. Holotype. 17. Dentalina naheolensis Cushman and Todd. 
18-21. D. alabamensis Cushman, n. sp. 19, Holotype; 18, 20, 21, Paratypes. 22-24. 
D . wilcoxen sis Cushman. 25-28. D. cold Cushman and Dusenbury. 
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Holotype (Cushman CoIl. No. 40374) fro m the Paleocene, Coal 
Bluff marl member of N aheoJa formation, creek bottom, just W. of 
store at Caledonia, about 1,4 mi . S. of center of sec. 29, T . 11 N., R. 
10 E., Wilcox Co., Ala. 

This is not the same as d'Orbigny's species from the Recent and 
late T ertiary of Europe. It is apparently identical with the form 
figured by T erquem from the middle Eocene of the Paris Basin. 

Family LAGENIDA E 

Genus ROBULUS Montfort, 1808 


ROBl."L U R ~II J)WAY I·; . 'RTS (Pl ummer ) (PI. 5. fig. 1 ;j) 

(For reference, see these Contributions, vol. 1 , 1942, p. 26.) 

This species occurs in the Paleocene, Midway of T exas and Naheola 
of Alabama, and in the Wilcox Eocene, anafali a formation and Salt 
Mountain limeston e of Alabama. Typical specimens occur 111 ou r 
material. 

ROIJULl' :'; A LAB..n l/<; :\,SIS C",hm an. II. "I>. (PI. 5. ftg. 1~) 

R obulus sp. CUSHMAN, Cont r. Cushman Lab. Foram. Res., vol. 16, 1940, p. 55, pI. 9, 
fig. 23. 

Test small for the genus, umbonate, close coiled, periphery with 
the area of each adult chamber slightly fl attened, sharply angled 
but not carinate; chambers numerous, 8 to 10 in the final coil, distinct, 
of uniform shape, increasing gradually and regularly in size as added, 
the apertural angle translucent; sutures distinct , nearly tangential, 
very slightly curved, not depressed; wall smooth, polished; aperture 
radiate, with a slight opening at the upper end of t he ventral face. 

Diameter of holotype, 0.70 mm.; thickness 0.40 mm. 
Holot pe (Cushman CoIl. No. 403 78) from the Paleocene, Coal 

Bluff marl member of Naheola formation, creek bottom, just W. of 
store at Caledonia, about ~ mi. S. of center of sec. 29, T. 11 N., R. 
10 E., Wilcox Co., Ala. 

EXPLANATION OF PLATE 6 

(Figs. 2-5, X 22; 1, 10, 14, X 60; others, X 50) 
a, front view; b, apertural view 

FIG. 1. Dentalina eocenica Cushman, n. sp. Holotype. 2-5. Nodosaria affilli.r Reuss. 
2, Megalospheric proloculum. 3, 5, Megalospheric. 4, Microspheric. 6-8. . lat­
ejugala Gumbel, var. 9. N . macneili Cushman, n. sp. Holotype. 10. Lingulina min­
Itta Cushman, n. sp. Holotype. 11·13. Vagi1~ulina longiforma (Plummer). Showing 
va rious stages in development. 14. Frondicula1"ia sp. 15-17. Cuttulina problema 
d'Orbigny. 18. C. wilcoxensis Cushman and Ponton. 19. Clobulina gibba d'Orbigny. 
20-22. C. rotu.ndata (Bornemann) . 23. Pyrulina cylindroides (Roemer). 
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This species seems related to R. pondi Cushman of the Upper Cre­
taceous, but differs in the fewer chambers, the periphery not nodose, 
"nd the center more umbonate. It is probably the same as the form 
r ferred to above from the Midway of Alabama. 

Genus PLANULARIA Defrance, 1824 
l' LA~ l'LAR1A T OD()Al£: elL,hman, n. s p . (PI. 5. fig. 12) 

Astacolus iugleri T OULMIN (not REUSS), Joum. Pal. , va!. 15, 1941 , p. 580, p!. 78, 
figs. 27, 28. 

Planularia sp. CUSHMAN and TODD, Contr. Cushman Lab. Foram. Res., vol. 18, 1942, 
p. 27, pI. 5, fig. 8, 

Test small, compressed, very slightly umbonate, periphery subacute; 
chambers distinct , later ones tending to become more elongate, in­
CI easing very gradually in size as added; sutures distinct, very slightly 
curv d, somewhat thickened , not depressed ; wall smooth, polished; 
aperture radiate, at the peripheral angle. 

Length of holotype, 0.45 mm.; breadth 0.27 mm.; thickness 0.15 mm. 
Holotype (Cushman Coil. No. 303 80 ) from the Paleocene, Coal 

Bluff marl member of Naheol a formation, creek bottom, just W . of 
store at Caledonia, about % mi. S. of cen ter of sec. 29, T. 11 N., R . 
10 E., Wilcox Co., Ala. 

This species differs from "Cristellaria iugleri Reuss" in its much 
smaller size, much less elongate form, slight increase in length of the 
chambers, and less curved ventral face. Occasional specimens become 
more elonga te like R euss' species, but in all other respects are similar 
to the type of our species. 

Genus MARGlNULlNA d'Orbigny, 1826 
)[ARG[NUI,IXA TOUL)l[~l ell.hlllan. n. "11. (PI. 5, fig. 16) 

Vagillulinopsis brantlyi TOULMIN (not H emicristellaria brantlyi GARREn), Joum. Pa l., 
vol. 15, 1941, p. 583, pI. 79, figs. 8-10. 

Margin1l1ina sp. CUSHMAN, Contr. Cushman Lab. F oram. Res., vol. 20, 1944, p. 21 , 
p!. 4, fig. 4. 

Test elongate, compressed, the early portion close coiled, later ad ult 
portion uncoiled, periphery in t he adult becoming nearly straight; 
chambers distinct, 6 to 8 in the coiled portion, rapidly increasing in 
size, the adult uncoiled portion consisting of 3 or 4 chambers increas­
ing gradually in height . but not in width; sutures distinct, slightly 
curved, raised, with a row of small tubercles of clear shell material in­
cr asing in number in the uncoiled port ion ; wall mostly smooth except 
for the sutural beading, the last one or two chambers in the adult 
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occasionally with a few, small, sligh tly elongate tubercles; aperture 
radiate, at the outer peripheral angle, in the adult with a slight neck. 

Length of holotype, 1.00 mm. ; breadt h 0.37 mm.; thickness 0.25 mm. 
Holotype ( Cushman ColI. No. 40383 ) from the P aleocene, Coal 

Bluff marl member of N aheola fo rmation, creek bottom, just \V. of 
store at Caledonia, about '% mi. S. of center of sec. 29, T . 11 N., R. 
10 E., Wilcox Co., Ala. 

This species differs from HemicristeLlaria brantlyi Garrett in the su­
tural ornamentation which does not project out at the sides, and in 
the smaller and not keeled test. The differences are very apparent 
when specimens are ompared . We are indebted to both T oulmin and 
Garrett for type specimens of their material. The species has pre­
viously been recorded from the al t Mountqin limestone of AlabamaL 

and the Aqui a formation of Vi rginia. 

J I AROD'-UT~I~,\ ·~;xnll.\ ~.u~.·hor.n (P I. o. fig. 14) 

Marginulina eximia NEUGEBOREN , Verh . Mitth. Siebenbiirg. Ver. Nat., J ahrg. 2, 1851, 
p. 129, pI. 4, fig. 17.-CuSHMAN and PONTON, Contr. Cushman Lab. Foram. Res., 
vol. 8, 1932, p. 54, pI. 7, fig. 8.-CUSilMAN, I. c., vol. 15, 1939, p. 56, pI. 9, figs. 27, 
28.-BECK, Journ. Pal., vol. 17, 1943, p. 597, pI. 104, figs. 15, 16.-KELLEY, Bull. 
Amer. Assoc. Petro Geol., vol. 27, 1943, p. 8 (list) .-MARTIN, Stanford Univ. Publ., 
Univ. Ser., Geol. Sci., vol. 3, No.3, 1943, p. 11 (list). 

A single specimen found in the material examined is typical. It 
has been recorded in America from the Eocene, Wilcox formation of 
Alabama, Anita shale and Lodo formation of California, material from 
Cowlitz River, Washington, and from Eocene of deep sea cores off th@ 
east coast of the United States. 

Genus DENTALINA d'Orbigny, 1826 
DE~TAI~J~,o\ • ·,o\IIEOT.F.XSIS Cu"hmnn anll To(ld (PI. 5. fig. 17) 

Dentalina delicatula CUSHMAN, var. naheolensis CUSHMAN and TODD, Contr. Cush­
man Lab. Foram. Res., vol. 18, 1942, p. 30, pI. 5, figs. 14, 15. 

This form seems to be distinct from the Cretaceous species, D. deli­
catula Cushman. It was described from the Paleocene, Naheola for­
mation, of Alabama. Typical specimens occur in our material. 

DE:-iT ALJ :",\ AT~AR.~'tENSIS Cu.hlllan, II. sp. (Pl. 6, figs. 18-21) 

Test slender, in itial end pointed, sometimes with a slight spine, 
gently tapering, one side nearly straight or slightly concave, t he other 
lightly convex; chambers few, distinct, t he last ones in the adult 

slightly inflated, earlier ones small and slightly coiled; sutures distinct, 
earlier ones strongly obl ique and slightly curved, becoming slightly 
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depressed and less oblique in the adult; wall with very fine, strongly 
oblique costae over t he entire surface; aperture radiate at the peri­
pheral margin with a di stinct neck. 

Length up to 1.12 mm.; diameter 0.12-0.15 mm. 
H olotype (Cushman CoIl. N o. 40389) from the Paleocene, Coal 

Bluff marl mem ber of N aheola formati on, creek bottom, just W . of 
store at Caledonia, about :1;4 mi. S. of center of sec. 29, T . 11 N. , R. 
10 E ., W ilcox Co., Al a. 

This species is fairly common in our material, and the early stages 
show a considerable range of variation. It differs from D . naheolensis 
Cushman and T odd in the acute initial end with very oblique sutures 
and prominent oblique costae. 

D E XTALIl\'.-\ W1LCOXEX S IS C u,IOIl", n (PI. 5 . figs . 22- 24) 

Dentalina wilcoxensis GUS HMAN, Amer. Journ. Sci., vol. 242, 1944, p. 8, pI. 1, figs . 
5, 6 ; Cont r. Cushman Lab. Foram. Res., vol. 20, 1944, p. 22, pI. 4, fig. 10. 

Dentalina sp. CUSHMAN and T ODD, I. c., vol. 18, 1942, p. 30, pI. 5, fig . 20. 

T his species, recently described from the Wilcox Eocene, Bashi for­
mation, of Alabama, and recorded from the Aquia . fo rmation of Vir­
ginia and the N aheola formation of Alabama, occurs in typical form 
in our material. 

DEX'J'AJ,ISA F;OCEX ICA C ushman. n. SIl. (PI. 6. fig. 1) 

Nodosaria pa1lperata P LU MMER (not D'ORBIGNY) , Univ. T exas Bull. 2644, 1926 
(192 7) , p. 79, pI. 4, fig . 11. 

Dentalina d. pa1lperata CUSHMAN and TODD, Contr. Cushman Lab. Foram. Res. , vol. 
18, 1942, p. 29, pI. 5, figs. 17, 18. 

Test small, slender, slightly curved, increasing very slightly in dia­
meter; chambers distinct, but only slightly inflated in the later portion, 
increasing grad ually and rather regularly in size as added, the last­
formed one in the adult nearly twice as high as broad ; sutures dist inct , 
depressed slightly in the later portion, earlier ones slightly oblique, 
later ones nearly at right angles to t he long axis of the test; wall 
smooth; ap rture radi ate, t erminal, nearly in the center of t he ter­
minal face. 

Length 0.75-0.85 mm.; diameter 0.12-0.14 mm. 
Holotype (Cushman ColI. N o. 40393) fro m the Paleocene, Coal 

Bluff marl member of N aheola formation, creek bottom, just W. of 
store at Caledonia, about :1;4 mi. S. of center of sec. 29, T. 11 N., R . 
10 E., Wilcox Co., Ala. 

This small species seems to be the same as that recorded by Mrs. 

http:0.12-0.14
http:0.75-0.85
http:0.12-0.15
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Pl ummer from the upper part of Midway of Texas and by Cushman 
and Todd from the Paleocene, Naheola formation, of Alabama. It 
differs from Dentalina pauperMa d'Orbigny of the M iocene of the 
Vienna Basin in its smaller size, rounded instead of pointed and 
spinose base, less infl ation of the chambers, and the very sligh tly pro­
jecting instead of strongly pointed apertural end. 

nl~XTAJ.... ll\'"...\. ('OI...I~I C U..,hlll lLll nnd UUSf"II IHJrY (P1. 5 . figs. ~;)-28) 

Vaginulina legu11!m (LINNE), va r. elegam CO LE (not D'ORBIGNY), Bull. Amer. Pal. , 

vol. 14, o. 51, 1927, p. 21 , pl. 3, figs. 10, 11. 
Dentalina col!!'i CUSHMAN and DUSENBURY, Contr. Cushman Lab. Foram. Res., vol. 

10, 1934, p. 54, p!. 7, figs. 1O-12.-PARR, Journ. Roy. Soc. W. Australia, vol. 24, 
1937-38. p. 76, pI. 1, fig. 8.-ToULMIN, Journ. P a!., vol. 15, 1941, p. 584, pI. 79, 
fig. 12.-BECK, l...... c., vol. 17, 1943, p. 598, pI. 105, fi g. 18.-CURRAN, Bull. Amer. 
Assoc. Petr. Geol., vol. 27, 1943, pp. 13 78, 1381 (lists) .-MARTIN, Stanford 
Un iv . Pub!., U niv. Ser., G eol. Sci., vol. 3, No.3, 1943 , p. 10 (l ist). 

The above references, although from the Eocene, may not all be 
identical with this species. I t occurs in t he Eocene of Mexico. Cal­
ifornia, Washington, Alabama, and New Jersey. 

The species is quite different from the preceding as fi gures will show. 
It is much larger, the earlier sutures are more oblique, t he aperture at 
one side, and the chambers much lower. 

Genus NODOSARIA Lamarck, 1812 
l\ODOHARIA AFFlXlS Reo.s (PI. 6. figs. 2-5) 

(For references, see these Contribu tions,'vol. 18, 1942, p. 58.) 

This species, abundant in the upper part of the Upper Cretaceous, 
occurs also in the Paleocene, Midway of Texas, Alabama, and T rinidad. 
It is found in the Naheola formation of Alabama, and recorded from 
the Wilcox Eocene. It is to be found under numerous names in the 
lIterature. 

:"ODOSARH. LATEJUGATA GUmbel. \'fir . (PI. 6, figs. 6-8) 

Numerous small specimens with comparatively few chambers, similar 
to those figured, occur in our material. The same form occurred in 
the Wilcox Eocene of Alabama (Cushman and Ponton, Contr. Cush­
man Lab . F oram. Res., vol. 8, 1932, p . 58, pI. 7, fig. 15). 

NODOSARIA ~IACXEIJJI Cushman. n . SI' . (PI. 6, fig. 9) 

Nodosaria paupercttla TOULMIN (not REUSS) , J oum. PaL, vol. 15, 1941, p. 588, pI. 
79, figs . 29, 30. 

Test slightly t apering, nearly straigh t, of rather few chambers, basal 
end roun ded; chambers inflated, later ones nearly spherical and more 
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tparated; sutures of the early portion little if at all depressed, grad­
ually becoming deeply depressed in the adult; wall ornamented with 
numerous longi tudin al costae, as many as 20 in the adult chambers; 
aperture radia te, terminal, with a prominent, slightly tapering neck. 

Length of holotype, 1.17 mm.; diameter 0.20 mm. 
Holotype ( Cushman CoIl. N o. 40402) from the Paleocene, Coal 

Bluff marl member of Naheola formation, creek bottom, just W. of 
store at Ca ledonia, about % mi. S. of center of sec. 29, T. 11 N., R. 
10 E. , Wilcox Co., Ala. 

This species differs from the Cretaceous N . paupercula Reuss which 
it resembles, in the much smaller size, less t apering test, and fi ner 
and more numerous costae. Toulmin recorded it from the Wilcox 
Eocene of Alabama. It is named for Mr. F. Stearns MacNeil, who 
collected the material. 

Genus LINGULINA d'Orbigny, 1826 
U ;o.; (lUI,IXA )I1X UTA Cushman . n. S\>. (PI. 6 , fig , 10) 

T est minute, about twice as long as broad, compressed, tapering 
from t he acute initial end to the greatest bread th at the middle of 
t he last-formed chamber, t hence narrowing to the bluntly angled, 
apertura l en d; chambers few, increasing rapidly in size as added, 
st rongly overl apping; sutures dist inct, not depressed, at right angles 
to the long axis of t he test ; waIl smooth; aperture t erminal, radiate, 
(lot projecting. 

Length of holotype, 0.35 mm.; breadth 0. 15 mm.; thickness 0. 12 mm. 
Holotype (Cushman Call. No. 40404 ) from the Paleocene, Coal 

Bluff marl member of N aheola formation, creek bottom, just W . of 
store at Caledonia, about % mi. S. of center of sec. 29, T. 11 N., R. 
10 E., W ilcox Co., Ala. 

This species differs from L. glabrata Hantken from the Eocene of 
Hungary, which it most resembles, in its much smaller size, more 
t apering and less compressed test, and relatively higher chambers. 

Genus VAGINULINA d'Orbigny, 1826 
YAfa:".'ULlX.\ L O:-lGIFORMA (P1UIUllWl') (PI. G. figs. 11-13) 

Cristellaria longiforma PLUMM ER , Univ. Texas Bull. 2644, 1926 (1927), p. 102, pI. 
13, fig. '4. 

Our specimens show considerable variation, but appear to be the 
same as that described and figur~d by Mrs. P lummer from the upper 
part of the Midway of Texas. 
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Genus FRONDICULARIA Defrance, 1826 
FROXDI CULARIA 'P. (PI. 6. fig. 14) 

T he single specimen figured is evidently a freak, and may belong 
to F. m 'idwayensis Cushman (Contr. Cushman Lab. Foram. Res., vol. 
16, 1940, p. 63, pI. 10, figs. 34, 35). It is probably a specimen wi th 
an arrested development, but the shape and ornamentation resemble 
the early chambers of the above species. 

Genus LAGENA Walker and Jacob, 1798 
LAGEXA cr. STRIATO-PU:\'CT.\TA Par ker and Jones 

A few specimens with highly ornate costae resemble t his speCIes. 

VH;E. -A cf. ACUTICOSTA Reuss 

A single specimen with ra ther high longi tudinal costae may belong 
to this species. 

Family POLYMORPHINIDAE 

Genus GUTTULINA d'Orbigny, 1839 


G UTTUJ"l :\,A PROBLJ<;)IA d' Or\>ign,· (PI. I; , figs . 15-17) 

This species, from the records, is widely distributed with a long 
geologic range. I t has been recorded from t he Eocene of many areas, 
and perhaps more than one species is represented. 

GUTTU LDIA WILCOXI,NSI S Cusil man Rnd PO llton (P I. 6. fig. 18) 

Guttlllina wilcoxellsis CUS HMAN and PONTON, Contr. Cushman Lab. Foram. Res., vol. 
8, 1932, p. 60, pl. 8, figs. 1, 2.-CUSTIMAN and GARRETT, I. c., vol. 15, 1939, p. 80, 
pI. 14, figs. 8, 9.-CUSHMAN, I. c., vol. 20, 1944, p. 23 ; Amer. J ourn. Sci., vol. 242 , 
1944, p. 9, pI. 1, fig. 8. 

This species was described from the Eocene beds of W ilcox age from 
1 mi. N . of Ozark, Ala. It has been recorded from the Bashi for ­
mation of Alab am a and the Aquia formation of Virginia. Typical 
speCImens occur in our material. 

Genus GLOBULINA d'Orbigny, 1839 
GLOBUI"lNA GIDBA ,l'Orbigny (PI. 6. fig. 19) 

(For addi tional references, see these Contributions, vol. 19, 1943, p. 35 .) 
Globulina gibba CUSHMAN, Contr. Cushman Lab. Foram. Res" vol. 16, 1940, p. 63, 

pI. 11 , fig . 6.-TouLMIN, Journ. Pal. , vol. 15, 1941, p. 594, pI. 80, fig. 9.-CUSH­
MAN and RENZ, Contr. Cushman Lab. Foram. Res., vol. 18, 1942, p. 7, pI. 2, fig. 
4.-CUSHMAN and T ODD, I. c., vol. 18, 1942, p. 34, pI. 6, figs. 13, 14.-CUSHMAN 
and IEGFUS, Trans. San D iego Soc. Nat. Hist., vol. 9, 1942, p. 409, pI. 16. fig. 
26,-CUSHMAN and ApPLI N, Contr. Cush man Lab . Fora m. Res., vol. 19, 1943, p. 
35, pI. 7, fig. 19.-CUSHMAN, I. c., vol. 20, 1944, p. 23 , pI. 4, figs. 17, 18; Amer. 
Journ. Sci., voL 242, 1944, p. 9, pI. 1, figs. 9, 10. 

The above references are to the most recent records from the lower 
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and middle Eocene. They include the Yegua formation of T exas, the 
Salt Mountain limestone, Nanafalia, Tuscahoma, Hatchetigbee, and 
Bashi formations of Alab ama, Aquia formation of Virginia, and Krey­
enhagen shale of California. It is also recorded from format ions of 
Paleocene age in Texas, Alabam a, and T rinidad. Our specimens 
are typical. 

<iLOB UL I NA ROTUND.~TA (Bornemann) (PI. 6 . figs . ~O-22) 

(For references, see U. S. Geol. Su rvey Prof. Pa per 181, 1935, p. 27.) 

Some interesting fistulose specimens referable to this species occur 
in some numbers in our material. 

Genus PYRULINA d'Orbigny, 1839 
I'Y" t;I~["A CYLINDROIDJ<~S (Roemer) (PI. 6. fig . 23) 

Polymorphina cylindroidf'S ROEMER, Neues Jahrb. fiir Min. , 183 8, p. 385, pI. 3, fig . 
26.-H. B. BRADY, PARKER, and JONES, Trans. Linn . Soc., vol. 27, 1870, p. 221. 
pI. 39, fig. 6. 

Pyrulilla cylindroides CUSHMAN and OZAWA, Proc. U. S. Na t. M us., vol. 77, Art. 6, 
1930, p. 56, pI. 14, fi gs. I-S.-C USHMAN , Tenn. Div. Geol., Bull. 41, 1931, p. 40, 
pI. 6, figs. 7, 8; Bull. 161, U . S. Nat. M us., pt. 2,1933, p. 39, pI. 9, fig. 13; Special 
Publ. No. 5, Gushman Lab. Foram. Res., 1933, pI. 22, fi g. H.-PARR and COLLI NS , 
Proc. Roy. Soc. Victoria, vol. 50 (n. ser.), pt. 1, 1937, p. 198, pI. 13, fig . 7.­
CUSH MAN, Contr. Cushman Lab. Foram. Res., vol. 15, 1939, p. 61, pI. 10, fig. 37. 
- TAPPAN, Journ. Pal. , vol. 14, 1940, p. 11 4, pI. 18, fi g. l.-TOULMIN, I. c., vol. 
15 , 1941, p. 594,' pI. 80. fig. 1O.-CUSHMAN and T ODD, Contr. Cushman Lab. 
Foram. Res. , v ol. 19, 1943, p. 62 , pI. 11, fi g. 2.-CUSHMAN, I. c., vol. 20, 1944, p. 
9, pI. 2, fig. 16. 

Alt hough, from the records, thi s species has a wide range from Cre­
taceous to Recent, the only record for this part of the T erti a ry is that 
of Toulmin from the Salt Mountain limestone of Alabama. Rather 
typ ical specimens occur in our Alabama material. It may have been 
included under other names. Mrs. Plummer's "Polymorphina ovata 
d'Orbigny" from th e Midway of Texas may belong here ( Univ. Texas 
Bull. 2644, 1926 (1927), p. 124, pI. 6, fig. 10). 

Genus GLANDULINA d'Orbigny, 1826 
flLANDULINA A BBREYI ATA Neugeboren (PI. 7. fig. 1) 

Clandulina abbreviata NEUGEBOREN, Verh. Mitth. Siebenburg, Ver. Nat., Jahrg. 1, 
1850, p. 48, pI. 1, fig. 1; Denkschr. Akad. Wiss. W ien, vol. 12, 1856, p. 68, pI. 1, 
fig. I.-CU SHMAN and PONTON, Contr. Cushman Lab. F oram. Res., vol. 8, 1932, 
p. 64, pI. 8, fig. 9.-CUSHMAN and G ARRETT, I. c., vol. 15, 1939, p. 81, pI. 14, fig. 
1O.- ToULMIN, Journ. P al., vol. 15, 1941 , p. 594, pI. 80, fig . 11. 

All the American records for this species are from the Eocene, 
Wilcox group, of Alabama_ 
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Genus PSEUDOPOLYMORPHINA Cushman and Ozawa, 1928 

Pl'ECDOI'OLYAWRI'/I ':-;A WILC()X~;Xl'l!' C usllllla n ,wc1 Po nton (P I. 7. fig. 2) 

PseuciopolYlIlorpliilla u'ilcoxensis CUSHMAN and Po 'TON, Contr. Cushman Lab. Foram. 
R es., vol. 8, 1932, p. 61, pI. 8, figs. 5, 6.-CUSHMAN and GARRETT, I. c. , vol. 15, 
1939, p. 81, pI. 14, fig . ll.-CUSHMAN, I. c. , vol. 20, 1944, p. 23 , pI. 4, fig. 19. 

This species is recorded from the W ilcox E ocene, T uscahoma sand 
and Bashi formation of Alabama and the Aquia formation of Vi rginia. 
Our specimens in the present collection are typical. 

Genus SIGMOMORPHINA Cushman and Ozawa, 1928 
SIO)WlWRPffi:\,A SE~nT'WTA (RPU"" ) . ,"or. T E RQU E:\JlAXA (Fornasini) 

(PI. I. fig . 3) 

(For earlier references , see these Contributions, vol. 19, 1943 , p. 37.) 
Sigmomorphina semitecta (RE USS), va r. terquemiana CU SHMAN, Contr. Cushma n 

Lab. Foram. Res., vol. 20, 1944, p. 24, pI. 4, fi g. 15. 

There are a n umber of records for this species in the American 
Eocene, including the Jackson of Georgia and Alab ama, Cook Moun­
t ain formation of Louisiana, Yegua fo rmation of T exas, Naheola for­
mation of Alabama, and Aquia fo rmation of Virginia. T ypical speci­
mens occur in the present collection. 

!')(:\'O~'ORI'HI"A W ILCOX,":'>!' IS C ushman and P onton (Pl. 7 . fig. 4) 

Sigmomorpliilla wilcoxensis CUSHMAN and PONTON , Contr. Cushman Lab. Foram. 
Res., vol. 8, 193 2, p, 61, pI. 8, fig. 7.-T oULM TN, J ourn. Pal. , vol. 15, 1941 , p. 595, 
pI. 80, fig. 15.-CUSHMAN and TODD, Contr. Cushman Lab. Foram. Re ., vol. 18, 
1942, p. 35, pI. 6, fig. 15 . 

This species is known from the Eocen e, Tuscahoma sand and Salt 
Mountain limestone of Alabama, and the Paleocene, Naheola forma­
tion of Alabama. It is very ra re in the present material. 

i'IGlIO)IOR PIU:>IA d. WII,LIAlIsom (T.r<lupm ) (PI. 7, fig. 5) 

The figured specimen is the only one fo und in our material. It is 
much smaller than the Recent and Miocene forms, and has apparently 
not been recorded from fo rmation s older than the Miocene. Its form, 
however, is very close to that of this species. 

Genus POLYMORPHINELLA Cushman and Hanzawa, 1936 
POLY) IORPffiNELLA S tl. (PI. 7. fig . 6) 

The single specimen figured seems to be biserial in its early stages, 
an d uniserial later. Touimin described two species of this genus from 
the Eocene, Salt Mountain form ation, of Alabama, but our specimen 
is very different. 
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Family NONIONIDAE 

Genus NONIONELLA Cushman, 1926 


X O.XI Ol'.'ELLA I l'."SECTA (Sch wager) 

Anomalina insecta SCHWAGER, Palaeontographica, vol. 30, 1883, Pal. Theil, p. 128, 
pI. 28 (5) , fi gs. 1, 2. 

Nonionella insecta CUSHMAN and PONTO N, Contr. Cushman Lab. Foram. Res., vol. 
8, 1932, p. 65 , pI. 8, figs. 13, 14.--;GLAEsSNER, P roblems of Paleontology, Moscow 
Univ., vols. 2-3, 1937, p. 368.- CUS HMAN, U. S. Geol. Survey Prof. Paper 191, 
1939, p. 29, pI. 8, fig. l.-TOULMIN, Journ. Pa!., vol. 15, 1941 , p. 597, pI. 80, fig. 22. 

This species was described from the middle Eocene of northern 
Africa. It is recorded in the American W ilcox Eocene of Alabama in 
the Tuscahoma sand, the Hatchetigbee m arl, and the Salt Mountain 
limestone. Very few and poorly preserved specimen s have been found 
in our material. 

Family HETEROHELICI DAE 

Genus EOUVIGERINA Cushman, 1926 


]';OUVHJERIXA J~XCAVATA Cushm a" (PI. 7. /lg. 7) 

E01wigeri114 excavata CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 16, 1940, 
p. 66, pI. 11, fig. 18.-CUSHMAN and TODD, I. c., vol. 18, 1942, p. 35, pI. 6, figs. 
20, 21.-CUSHMAN, Amer. J ou rn. Sci., vol. 242, 1944, p. 10, pI. 1, fig. 18. 

T his species seems to be a characteristic one, occurring in the Pale­
ocene, M idway and Naheola, of Alabama, and the Eocene, Bashi for­
mat ion of Alabama. Our specimens are typical. 

Genus SIPHOGENERINOIDES Cushman, 1927 
SI PHOGENERIXOIDJ.;S ELl';O.\lSTA (Plumnwr) (PI. 7. /lg. 8) 

Siphogenerina eleganta PLUMMER, Univ. Texas Bull. 2644, 1926 (1927), p. 126, p\. 
8, fig. 1. 

Siphogenerinoides eieganla CUSHMAN , Contr. Cushman Lab. Foram. Res., vol. 16, 
1940, p. 66, pI. 11, fig. 17.-CUSHMAN and RENz, !. c., vol. 18, 1942, p. 8. 

This small bu t distinctive species seems to be a characteristic one 
of t his part of t he American sect ion. It is recorded from the Pale­
ocene, M idway, of Texas, Alabama, and Trinidad .. Our specimens 
are typical. 

Family BULIMINIDAE 
Genus ROBERTINA d'Orbigny, 1846 

ROBERTINA "'1LCOXI~NSIS Cushman and Ponton (PI. 7. fig. 9) 

Rober/ina wilcoxensis CUSHMAN and PONTON, Contr. Cushman Lab. Foram. Res. , 
vol. 8, 1932, p. 66, pI. 8, fig. 19.-CUSHMAN and PARKER, I. c., voL 12, 1936, p. 
96, pI. 16, fig. l3.-CUSHMAN and GARRETT, I. c., vol. 15, 1939, p. 82, pI. 14, fig. 
16.---CUSHMAN and TODD, L c., vol. 18, 1942, p. 36, pI. 6, figs. 22, 23.-CUSHMAN, 
Amer. Journ. Sci., vol. 242, 1944, p. 11, pI. 1, fig. 17. 

Records for this species include the Paleocene, Naheola formation, 
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and the W ilcox Eocene, Tuscahoma sand and Bashi formation of 
Alabama. A single pecimen was found in our material. 

Genus ENTOSOLENIA Ehrenberg, 1848 
I';;>\TUSOLI~XIA d. API Ct'LA'l'A ( RN'"S ) (Pl.., fig, ] 0) 

The figured specimen with a prominent internal tube may be as­
signed to this species. It is t he only one found in this material. 

EN'l'OS OLEXIA rr . J •. ~~'YIGATA (Itruss) (PI. 7, fig , 11 ) 

Keeled specimens, similar to t hose recorded from the Paleocene, Na­
heola forma tion of Alabama (Cushman and Todd, Contr. Cushman 
L ab. Foram. Res., vol. 18, 1942, p. 37, pI. 6, fig. 27), occur 1I1 our 
material. 

EXTOSOLIC XIA CRU)!g;>\ATA Cus h man (P I. 7, fig. 12) 

(For references, see these Contributions, vol. 18, 1942, p. 37.) 

The known range of this species includes the P aleocene, Naheola 
form ation, of Alabama, and the lower Oligocene of Alabama and Miss­
ISSIppI. Our specimens are very similar to the ones from t he 
N aheola formation. 

Genus VIRGULINA d'Orbigny, 1826 
VIRG U L I NA cr. WIL COXEXi"IS Cu shman a mI l'ontoo 

One broken specimen in this material is prob ably this speCies, and 
is quite different from the following one. 

VI R (Jt:'LI XA ALABA)IE;>\SJS Cushman . D. 81). (PI. 7. fig. 13) 

Test about 3 times as long as broad, fu siform, somewhat compressed, 
periphery rounded, very sligh tly lobulate, li ttle if any twisting in the 
early stages, adult with 8-10 biserial chambers; chambers distinct, 
very sligh tly if at all infl ated, biserial, much higher than broad ; su­
t ures distinct, very st rongly oblique, very slightly curved, little if at 
all depressed; wall smooth, fi nely perforate; aperture comma-shaped, 
broadest at the outer end. 

Length 0.42-0.60 mm.; breadth 0.12-0.15 mm.; thickness 0.07­
0.08 mm. 

Holotype (Cushm an ColI. N o. 40445) from the Paleocene, Coal 
Bluff marl member of Naheola formation, creek bottom, just W . of 
store at Caledonia, about 1;4 mi. S. of center of sec. 29, T. 11 N., R. 
10 E., Wilcox Co., Ala. 

T his species is nearest to V. acuta (d'Orbigny) from the M iocene 
of the Vienna Basin, but differs from it in the much smaller size, the 
sutures not depressed, early portion less twisted, and the periphery 

http:0.12-0.15
http:0.42-0.60
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less lobulated. It is fairly common in this material, and should make 
a good index fossi l. 

Genus BOLIVINA d'Orbigny, 1839 
BOLI VIXA ~[jUWAYK~"lS Cushman (PI. 7. fig . 14) 

Bolivina midwayensis CUSHMAN, Special Pub!. No.6, Cushman Lab. Foram. Res., 
1936, p. 50, pI. 7, fig. 12 ; Special Publ. No. 9, 1937, p. 45, pI. 6, figs. 11-13; Contr. 
Cushman Lab . Foram. Res., vol. 16, 1940, p. 67, pI. 11, fig. 22; Amer. Journ. Sci., 
vo!' 242 , 1944, p. 11, pI. 1, figs. 22, 23. 

The records for this species are from th e P aleocene, Midway of 
Texas and Alabam a, and t he Wilcox Eocene, Bashi formation of 
Alabama. Our specimens are typical. 

BOLIVJ:\ A CRI,:snl~J-TA eu,hman (PI. 7 . figs. 15. 16) 

Bolivina crenulata CUSHMAN, Special Publ. No.6, Cu hma n Lab. Foram. Res., 1936, 
p. 50, pI. 7, fig. 13; Special Pub!. No. 9, 1937, p. 53, pI. 6, figs. 33, H. 

The types of this species are from the Eocene of Hungary, and it 
is also recorded from the Eocene of the Blue Marl of Biarritz, France. 
Our specimens in the Alabama material seem to be identical. 

BOLIYlKA BUDF,XSIS (Hantkcn) (PI. 7. fig . 17) 

(For references, see Spec ial Publ. No.9, 1937, p. 47.) 

This species is found in the Eocene of Hungary and France. Our 
specimens from Alabama are identical with topotypes. It has not 
previously been recorded from America. 

Genus ANGULOGERINA Cushman, 1927 
ANGULOGERINA WILCOX1<;Xi'lIS (Cu,hman and Ponton) (PI. 7. fig. IS) 

Pseudouvigerina wilcoxensis CUSHMAN and PONTON, Contr. Cushman Lab. Foram. 
Res., vol. 8, 1932, p. 66, pI. 8, fig. 18. 

Angulogerina wilcoxens;! CUSHMAN and GARRETI', I. c., vo!' 15, '1939, p. 84, pI. 14, 
figs. 24, 25.-ToULMIN, Journ. Pal., vol. 15, 1941, p. 599, pI. 80, fig. 30. 

This species is known from the Wilcox Eocene of Alabama in the 
Tuscahoma, Bashi, and Hatchetigbee formations, and the Salt Moun­
tain limestone. Typical specimens occur in this material. 

AK(:t"I.O(ll<:RIN.\ VIR(a~"IAXA Cusbman (PI. 7. fig. 19) 

Angulogerina virginiana CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 20, 1944, 
p. 25, pI. 4, fig. 23. 

T his species, recently described from the Eocene, Aquia formation, 
of Virginia, occurs in typical form in the Alabama material. 

Family ROTALIIDAE 

Genus SPIRILLINA Ehrenberg, 1843 


SPI RILLINA ct . VIVIPARA Ehrenberg (PI. 7. fig. 21) 

A single specimen in this material is identical with that figured 
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from the P aleocene, Naheola formation, of Alab ama (Cushman and 
Todd, Contr. Cushman Lab. Foram. Res., vol. 18, 1942, p. 38, pI. 7, 
fig. 1). 

SPIlULLI~A SJ<;LRI';Y!<;XSIS Heron-AII~n and Enrland (PI. 7. fig. 20) 

(For references, see these Contributions, vo!' 18, 1942, p. 38.) 

The types are from the Eocene of England. In America it has been 
recorded from the Wilcox Eocene, T uscahoma sand, and the Pale­
ocene, N aheola formation, of Alabama . T he specimens in this ma­
terial are typical. 

Genus PATELLINA W illiamson, 1858 
['ATKLLI XA SI> . (PI. 7. fig. 22) 

The single specimen fou nd seems not to have been described, but 
must await the finding of more specimens to warrant a full description. 

Genus DISCORBIS Lamarck, 1804 
DISCORBIR 1UnWAYl,XSIS C ushman. var. TRI XIT ATl;;XFHR (:ushman anel Rpnz 

(PI. 7. fig. 23) 

Discorbis midwayensis CUSHMAN, var. trinitatensis CUSHMAN and RENZ, Contr. Cush­
man Lab . Foram. Res., vol. 18, 1942, p. 10, pI. 3, fig . 5. 

Two specimens identical wi th this variety from the Paleocene, Mid­
W3Y, of Trinidad, occur in the Alabama material. 

Genus LAMARCKINA Berthelin, 1881 
J ,A1l.\R('IUX .-\ XAHI;;OLJ<;",RIS Cushma n "ml Todd (PI. 7. fig. 25) 

Lamarckina Ilaheolensis CUSHMAN and TODD, Contr. Cushman Lab. Foram. Res., vol. 
18, '1942, p. 39, pl. 7, figs. 5-7. 

T his species, recently described from the Paleocene, N aheola for­
mation, of Alabama, occurs commonly and in typical fo rm in this ma­
teri al. It should prove to be a good index fossil. 

Genus GYROIDINA d'Orbigny, 1826 
GYROmmA A I;;QUILATEUALIS (Plumme r ) (PI~ . fig. ~4 ) 

Rot alia aequilateralis PLUMMER, Univ. Texas Bul l. 2644, 1926 (1927) , p. 155, pI. 

12, fig. 3. 
Gyroidilla subangulata C USHMAN and TODD (not PLUMMER), Contr. Cush man Lab. 

Foram. Res., vol. 18, 1942, p. 40, pI. 7, figs. 11, 12. 

T his species, according to Mrs. Plummer, is most common in the 
upper part of the Midway of Texas. T he form referred to above from 
the N aheola formation of Alabama should also be referred to C. 
aequilateralis which is a flatter species, with more chambers and quite 
disti nct from C. subangulata. It occurs in typical form in the Ala­
bama material. 



46 COl T RIBUTION FROM THE CUSHMAN LABORATOR Y 


Genus EPONIDES Montfort, 1808 

EPOXIDES LOTUf; (Schwa".r ) (PI. 7. fig. 20 ) 


(For references, see these Contributions, vol. 18, 1942, p. 40.) 


This species is widely distributed in the Eocene of Africa, Europe, 
East Borneo, and America. I ; America it has been recorded from the 
Eocene of Cuba and California, from the Eocene, Aquia formation of 
Virginia, an d Bashi formation of Alabama, and from the Paleocene, 
Naheola forma tion of Alabama. I n the present material it IS common 
in typical form. 

Genus SIPHONINA Reuss, 1850 
i'lJPHOXIX.- WILCnXEXi'lIS Cushman (PI. 7. fig. 27) 

(For referenee~, see these Contributions, vol. 20, 1944, p. 27.) 

The records for th is speci s include the Wilcox Eocene, Nanafal ia, 
Tuscahoma, and Bashi fo rmations and Salt Mountain limestone of 
Alabama, and the H atchetigbee formation of Mississippi. It also oc­
curs in the Aquia formation of Virginia. There are also records fro m 
the Eocene of California. It is common in the present material. 

Family AMPHISTEGINIDAE 

Genus ASTERIGERINA d'Orbigny, 1839 


A8'.FERIGERIXA PRDl.tlRIA I'lul11mer (PI. 7. fig. 28) 


AsterigeNlIa pri-rnaria PLUMMER, Univ. Texas Bull. 2644, 1926 (1927), p. 157, pI. 12, 
fig. 8.-ToULMIN, Journ. Pa!., va!. 15, 1941, p. 606, pI. 81, fig. 22.-CUSHl\IAN and 
TODD, Contr. Cushman Lab. Foram. Res., vol. 18, 1942, p. 41, pI. 7, fig. 18. 
Rare specimens occur in the Alabama material, but are not fully 

grown. It was described from the Paleocene, Midway, of Texas and 
recorded from the N aheola formation and Salt Mountain limestone 
of Alabama. 

Family CASSIDULINIDAE 

Genus PULVINULINELLA Cushman, 1926 


PULVIXUJ.IN]'LJ,A onTUSA (Bllrrows Hllll Holhwd) (PI. 7. fig 29) 

Pttlvinulina exigua H. B. BRADY, var. obtusa BURROWS and HOLLAND, Proe. Geol. As­
soc., vol. 15, 1897, p. 49, pI. 2, fig. 25.-PLUMMER, Univ. Texas Bull. 26+!, 1926 
(1927), p. 151, pI. 11, fig. 2. 

Pulvil1ulinella exigua (H. B. BRADY), var. obtusa CUSHMAN and PONTON, Contr. 
Cushman Lab. Foram. Res., vol. 8, 1932, p. 71, pI. 9, fig. 9.-JENXINr.S, Bull. 
Amer. PaL, va!. 23, No. 78, 1936, p. 34, pI. 4, fig. 4.-HoWE, Geol. Bull. 14, 
Louisiana Ceo!. Survey, 1939, p. 81, pI. 11, figs. 4-6. 

Pulvinlliinclla obtusa Cu HMAN and CARRE'IT, Contr. Cushman Lab. Foram. Res., 
vol. 15, 1939, p. 87, pI. 15, figs. 12, 13.-CUSHMAN and RENz, I. c., vol. 18, 1942, 
p. 11, pI. 2, fig. 16.-CUSHMAN and TO DD, I. c., vol. 18, 1942, p. 42, pI. 7, figs. 19, 
20.-CUSHMAN, I. c., va!. 20, 1944, p. 27, pI. 4, fig. 32; Amer. Joum. Sci., vol. 
242, 1944, p. 14, pI. 2, figs. 7, 8. 
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The types are from the Eocene, Thanet Beds, of England. In 
America it occurs particularly commonly in the Paleocene, Midway 
of Texas and Trinidad and Naheola format ion of Alabama. In the 
Wilcox Eocene it occurs in the Bashi format ion of Alabama and in 
the Aquia formation of Virginia. 

Genus PARRELLA Finlay, 1939 
P,~RRI':J,I,A ~L\(', 'EII.T C,,,hman, n. S11. (PI. 7. figs. 30 . 31) 

T est small, close coiled, trochoid, consisting of about 4 chambers in 
the 'adult whorl, periphery acute, slightly keeled <!n d serrate; cham­
bers fairly distinct , inc reasing rapidly in size as added, the last-formed 
one strongly inflated on the ventral side, making up nearly half the 
surface of the test; sutures indistinct, tangential, little if at all de­
pressed; wall slightly papillat e in the umbonal region of the ventral 
side, on t he dorsal side papillate along the sutures; aperture fairly 
brge, ventral, wi th a rounded, somewhat tri angular lip curved on t he 
outer side making a rounded indentation into the ventral face. 

Diameter 0.35-0.45 mm. ; thickness 0.10 mm. 
Holotype (Cushma n ColI. No. 40479) from the P aleocene, Coal 

Bluff marl member of N aheola formation, creek bottom, just W. of 
store at Caledonia, about 1;4 mi. S. of center of sec. 29, T. 11 N. , R. 
10 E., Wilcox Co., Al a. 

This species diffe rs from P. expansa Toulmin from t he Salt Moun­
t ain limestone of Alabama in the fewer ch ambers, more oblique su­
tu res, and ornate test. 

Genus EPISTOMINOIDES Plummer, 1934 
JU'ISTO~nXOIDJo:S ~UDWAYK:'\'ST;; Pltumner (PI. 8. fig . 1) 

Epistornin oides rnidwaye'lls;s PLUMMER, Amer. Midland Nat., vol. 15, 1934, p. 605, 
pI. 24, fig. 4.-C US HMAN and T ODD, Contr. Cushman Lab. Foram. Res., vol. 18, 
1942, p. 42, pI. 7, figs. 21 , 22. 

This species is known only from the P aleocene, Kincaid formation 
of Texas and N aheola formation of Alabama. A single specimen was 
found in the present material. 

Family GLOBIGERINIDAE 

Genus GLOBIGERINA d'Orbigny, 1826 


GLOBIGERI NA COl\TPRESSA Plu mmer (Pl. 8. fig. 2) 

(For references, see these Contributions, vol. 18, 1942, p. 44.) 

T his species, described from the P aleocene, Midway, of Texas, has 
aIso been recorded from the Paleocene, N aheola formation, of Ala­
bama; the Eocene, Hornerstown formation of N ew Jersey; and the 
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Salt Mountain limestone of Alab ama. It is also recorded from the 
Eocene of the Caucasus region. The specimen from the present ma­
t erial are typ ical. 

(:r~()BI(;~; lnx,\ l',q·:UUO-BI ·LT~OI J)F;~ Plumme .. (PI. 8, fig. 3) 

(For references, see these Cont ributions, vol. 18, 1942, p. 43. ) 

T his species, according to th e records, has the same range as the 
pr ceding. It is rare in the present m ateria l. 

Globigerina triloculin()ides PLUMM ER, Univ. T exas Bull . 2644, 1926 (1927), p. 134. 
pI. 8, fig . 10.-J EN NINGS, Bull. Am er. Pal., vol. 23, No. 78, 1936, p. 193, pI. 31, 
fig. 1O.-GLAESSNER, Problems of Paleontology, Moscow Univ., vols. 2-3, 1937, p. 
382, pI. 4, fig. 33.-CUSHMAN, Contr. Cushman Lab. Foram . Res., vol. 16, 1940, 
p. 72, pI. 12, fig. 15.-ToULM IN, ] ourn. Pal., vol. IS , 1941, p. 607, pI. 82, fig. 3. ­
T HALMA NN, Stanford Univ. Pub!. , Univ . Ser., Geol. Sci., vol. 3, o. 1, 1942, p. 
13 (list).-MARTlN, 1. c., vol. 3, No.3 , 1943, p. 10 (l ist).- BEcK, Journ. Pal., 
vol. 17, 1943, p. 609, pI. 108, figs. 2, 3.-KELLE Y, Bull. Amer. Assoc. Petr. Geol., 
vol. 27, 1943, p. 11 (I ist) .-CURRAN, I. c. , pp . 1378, 1381 (lists).-CusHMAN , 
Amer. Journ. Sci., vol. 242, 1944, p. 15, pI. 2, figs. 11 , 12. 

There are more records for t his pecies th an for the two preceding 
ones, including the Eocene of Californi a and Washington, as well as 
East Borneo. 

Family GLOBOROTALIIDAE 

Genus GLOBOROTALIA Cushman, 1927 


OLOBOROTALTA WILCOX I';,'SIS C ushmall ali(I Ponton. '·ar. ACUTA Tou lm;n 
(PI. 8. fig. 5) 

Globorotalia wilcoxensis CUSH MAN and PONTON, va r. acu/a TOULMIN, Journ. Pal. , 

EXPLANATION OF PLATE 7 

(Figs. 1, 2, X SO; others, X 60) 


a, dorsal view; b, ventral view; c, peripheral view; except as otherwjse noted. 

FIG.!. Glandulinll abbreviata Neugeboren. 2. PseudopolY1l1orphina wilcoxensis Cush­

man and Ponton. 3. Sigmomorphina semitecta (Reus~), var. terquerniana (Forna ­
sini). 4. S. wilcoxensis Cushman and Ponton. 5. S. cf. williatnsoni (Terquem). 6. 
Polymorphinella sp. 7. Eoltvigerina excava/a Cushman. 8. Siphogenerinoides eleganta 
(Plummer). 9. Robertina wilcoxensis Cushman and Ponton. 10. Entosolenia d. api­
culata (Reuss), 11. E. cf. laevigata (Reuss). 12. E, crutnenata Cushman. 13. Vir­
gulina aiabatnensis Cushman, n. sp. Holotype. G, front view; b, apertural view. 14. 
Bolivina midwayensis Cushman. 15 , 16. B. crenulata Cushman. 17. B. blldensis 
(Hantken) . 18. Angttlogerina wilcoxensis (Cushman and P onton). 19. A. virginiana 
Cushman. 20. Spirillilla selseyensis Heron-Allen and Earland. 21. S. d. vivipara 
Eh renberg. 22. Patellina sp. 23. Discorbis midwGyensis Cushman, var. trillitatensis 
Cushman and Renz. 24. Gyroidina aeql.ilateralis (Plummer). 25 . Lamarckilla na­
heoZens;s Cushman and Todd. 26. E ponides lotus (Schwager) . 27. Siphonina wilcox­
ens;s Cushman. 28. Asterigerina prima ria Plummer. 29. Pl1lvinulinella obtusa (B ur­
rows and Holland). 30, 31. Parrella macl1eili Cushman, n. sp. 30, Paratype; 31, 
Holotype. 
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vol. 15, 1941, p. 608, pI. 82, fig . 6-8.-CUSHMAN and RENZ, Contr. Cushman Lab. 
Foram. Res., vol. 18, 1942, p. 12, pI. 3, fig. 2.-CUSHMAN, Amer. Journ. Sci., vol. 
242, 1944, p. 15, pL 2, figs. 16, 17. 

The records for this variety include the Wilcox Eocene, Salt Moun ­
tain limestone and Bashi formation, of Alabama and the Paleocene, 
Midway, of Trinidad . It occurs in some numbers in our Alabama 
material. 

Family ANOMALINIDAE 

Genus ANOMALINA d'Orbigny, 1826 


ANO~IALI X"\ U3lBOXIFERA (Schwager) (PI 8 fig . 6) 


(For references, see these Contributions, vol. 20, 1944, p. 27.) 

In America, this species is known fro m the Wilcox Eocene, Tusca­
homa sand and Bashi formation of Alabama, and Aquia formation of 
Virginia. Similar specimens occur in the present materi al. 

G enus CIBICIDES Montfort, 1808 
CI BICIOJ<:I' P R A ECURfSORIUS (Sch wager ) (PI . 8. fl gs. 7. 8) 

Discorbina praecursor-ia CHWAGER, Palaeontographica, vol. 30, 1883 , Pal. Theil, p. 
125, pI. 27 (4), fig. 12; pI. 29 (6), fig. 16. 

Cibicides praeC11'fSorius CUSHMAN and PONTON, Contr. Cushman Lab. Fora m. Re. , 
vol. 8, 1932, p. 72, pI. 9, fig. l4.-CUSHMAN and GARRETT, I. c., vol. 15, 1939, p. 
88.-ToULMIN, Journ. PaL , vol. 15, 1941, p. 610, pI. 82 , figs. 19-21.-CUSHMAN 
and RENZ, Contr. Cushman Lab. Foram. Res., vol. 18, 1942, p. 13, pI. 3, fig. 9. 
-CUSHMAN and TODD, I. c., vol. 18, 1942, p. 45, pI. 8, figs. 17-20.-CUSHMAN, 
I. c., vol. 20, 1944, p. 28, pI. 4, fig. 28; Amer. Journ. Sci., vol. 242, 1944, p. 18, 
pI. 2, figs. 23 , 24. 

The American records for this species are from the Paleocene, Mid­
way of T rinid ad, and Naheola formation of Alabama; and the Wilcox 
Eocene, Tuscahoma sand, Bashi formation, and Salt Mountain lime­
stone of Alab ama, and the Aquia formation of Virginia. It is fairly 
common In the present material. 

EXPLA ATION OF PLATE 8 
(Figs. 11-1 8, X 35; 19-22 , X 55 ; others, X 60) 

a, dorsal view: b, ventra l view; except as otherwise noted. 
FIG. l. Epistomin.oides midwayensis Plummer. 2. Globigerina compressa Plummer. 

3. G. pseudo-bul1oidej' Plummer. 4. G. triloculinoides Pl ummer. 5. Globorotalia wil­
coxen.sis Cushman and Ponton, var. acuta T oulmin. a, dorsal view; b, side view. 6. 
Anomalilla ltl1lbonifera (Schwager). 7, 8. Cibicides praec1/Tsorius (Schwager). 9. C. 
howelli Toulmin. 10. C. blanpiedi Toulmin. 11 -13. Spirolom/ina alabastra Cushman 
and Ellisor, n. sp . 11, Holotype. a, front view; b, apertural view. 12, 13 , Paratypes. 
13, Young. 14, 15. S. texana Cushma n and E ll isor, n. sp. 14, Holotype. a, front view; 
b, apertural view. 15, Para type. 16-1 8. S. iuc11?lda Cushman and Ellisor, n. sp. 16, 
Holotype. a, front view; b, apertural view. 17, 18, Para types. 19-22. Poroarticulina 
glabra Cushman, n. gen., n. sp. 19, Holotype; 20-22, Paratypes. b, b, end views of 
apertures enl arged. 
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('IllICIum, 1I0W~;] .T. 1 TOlilmin (1'1. 8. fig. 9) 

(For references, see these Contributions, vol. 20, 1944, p. 28.) 

According to the records, this species occurs in the Paleocene, M id­
way, of Tri ni dad , and in the W ilcox Eocene, Nanafalia, Tuscahoma, 
and Bashi fo rmations and Salt Mountain limestone of Alabama, the 
Vincentown sand of New Je rsey, and the Aqui a formation of Virginia, 
and is also recorded from the H atchetigbee fo rm ation. Typical speci ­
mens occur in the present materi al. 

(,TnICIUIC~ BL.\:\I'II':UI TOlilmin (P1. 8. fig. 10) 

Cibicidn blanpiedi T OULMTN, JOLlrn. P al. , vol. 15, 1941, p. 609, pI. 82, figs. 11-13.­
CUSHMAN a nd TOOD, Contr. Cushman La b. Foram. Res., vol. 18, 1942, p. 46, pI. 
8, figs. 13-15 .-CUSHMAN , Amer. J ourn. Sci., vol. 242, 1944, p. 18, pI. 2, fig. 20. 

A single small specimen, apparently of this species, occurred in t he 
materiaL It was compared with paratypes , and is more roughened and 
smaller, but otherwise simila r. 

The records include the Pal eocene, Naheola formation, and the Wil­
cox Eocene, Salt Moun tain limestone, Nanafalia and Bashi formations, 
of Alabama. 

NO. 256. THREE NEW SPECIES OF SPIR OLOCULINA 

FROM THE MIDDLE OLIGOCENE OF TEXAS. 


By JOSEPH A. CUSHMAN AND ALVA C. ELLISOR 


The following three species from the middle Oligocene of Texas ale 
previously undescribed. The descriptions and figures are given in ad­
vance of a complete faunal description of the foraminiferal assemblage. 

SI'IROLOCUT.INA AI,AB,.\S·I'R.\ Cushmnn ..nd ELli8or. II. ,\,. (P1. 8. figs . 11-13) 

Test about l:1h times as long as broad, strongly concave, periphery 
flat or somewhat convex, distinctly thickened at the margins and 
sometimes irregularly serrate in the adult, in the young the margins 
are thin, sharp, and strongly raised and curved inward resembling the 
petals of a rose; chambers numerous, as many as 12, evenly curved 
and of about equal width and thickness throughout, projecting bluntly 
at the basal end, at the apertural end extending into a short broad 
neck; sutures depressed, distinctly defined by the raised peripheral 
margins of the earlier cbambers; wall smooth, polished; aperture cir­
cular, surrounded by a thickened rim, with a short, broad, simple 
tooth on t he inner margin. 

Length 0.70-0.80 mm.; breadth 0.45-0.62 mm.; thickness 0.20­
0.25 mm. 

http:0.45-0.62
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Holotype (Cushman CoIl. No. 40503) from the middle Oligocene, 
9183-921-! feet (Heterostegina zone) , Humble Oil & Refining Co. Well 

o. I-B Houston Farms Development Co., Halls Bayou, Brazoria 
County, Texas. 

T hi s species differs from S. excavata d'Orbigny in the very deeply 
channeled surface and the high peripheral margins. Occasion al speci­
mens show a faint longi tudinal costa on the midd le of t he periphery, 
mo t prominent nearest the neck. 

>11'IRUL OCl:U:-;.\ 'rgx.\~A Cll . hnH'1t and ~~Jl i,or. n. ~J). (PI. 8. figs. 14. 15) 

Test only sligh tly longer th an broad, slightly concave in the early 
portion, periphery fla t or slightly convex, distinctly thickened an d 
raised at the margins ; chap1bers di stinct, numerous, as many as 17, 
very grad ua ll y increasing in size as added, evenly curved and of equal 
width and thickness throughout , each chamber appearing ch anneled 
in front view due to the rai sed peripheral margins, ch ambers project­
ing slightly and about equally at both ends; sutures dis t inct, de­
pressed, defined by the raised peripheral rims of the previous cham­
bers; wall smooth except sligh tly roughened by minute discontinuous 
lines parallel to t he curvature of the chambers; aperture small, cir­
cular, with a thickened rim and a short, broad, simple tooth on the 
. . 
mner margll1. 

Length 0. 70-0.95 mm. ; breadth 0.57-0.77 mm.; th ickness 0.20­
0.25 mm. 

Holotype (Cushman ColI. N o. 40507) fro m the middle Oligocene, 
91 83 -9214 feet (Heterostegina zone), Humble Oil & Refining Co. Well 
No. 1-B Houston Farms Development Co., Halls Bayou, Brazoria 
County, Texas. 

This species differs from S. alabastra Cushman and Ellisor in the 
much more rounded and symmetrical form, la rger number of chambers, 
and less deeply channeled surface. 

Sl'IROLOCl'J"L'A .Jrcu , 'DA Cushman nn,1 1<~lli"o ... Il. SI). (PI. 8. figs. 16-1 8) 

Test Ph to 2 t imes as long as broad, concave in the early portion, 
periphery fl at, distinctly angled at the margins; ch ambers rapidly in­
creasing in size as added, of equal width throughou t, the central por­
tion somewhat depressed and channeled, the outer ridge overlapped 
by the succeeding ch amber, projecting in a blunt point at the basal 
end, extending into a long cylindrical neck at the apertural end; su­
tures distinct, depressed; wall smooth; aperture circular, at the end 
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of the neck, with a very slight inward projection on the inner margin. 
Length 0. 85-1.00 mm. ; breadth 0.45-0.68 mm. ; thickness 0.17­

0.20 mm. 
Holotype (Cushman Call. No. 40510) from the middle Oligocene, 

5630-52 core-feet (Heterostegina zone), Humble Oil & Refining Co. 
N o.1 Woodburn, Genoa, Harris County, T exas. 

This species differs from S. canaliculata d'Orbigny in being much 
broader and less deeply channeled on the surface, and in its stout neck 
instead of t he slender, compressed one of S. canaliculata. 

NO. 257. POROARTICULINA, A NEW GENUS OF 

FORAMINIFERA. 


By J OSEPH A. CUSHMAN 


The Roumanian Miocene has many very ornate and highly devel­
oped forms of the Miliolid ae. Therefore it may not be surprising to 
find a new genus in the material. 

Genus POROARTICULINA Cushman, uew genus 
Genoholotype: Poroarticulina glabra Cushman, n. sp. 

Test with the earl y chambers triloculine, later ones in a uniserial, 
rectilinear series; aperture in the adult terminal, cribrate. Miocene. 
. This genus differs from Articulina, from which it was undoubtedly 
derived, by the character of the aperture. In the early stages the 
aperture is toothed, then later with a few pores, and in the adult with 
a projecting area with numerous irregularly rounded pores. 

I'ORO.\RTIC(TLI:-;'\ GJ".\BH'\ Cushman. n. Sil. (PI. S. figs. 19-22) 

Test elongate, early portion triloculine, adult with a series of uni­
serial chambers, circular in transverse section ; chambers of the early 
portion slightly angled, not inflated, later adult ones cylindrical, in­
creasing gradually in length and diameter; sutures slightly depressed; 
wall smooth; aperture in the early stages with a t ooth, later a series 
of irregular pores, and in the adult the curved apertural end with 
numerous irregularly rounded pores. Length 1.25-1.85 mm.; diameter 
0.18-0.22 mm. 

Holotype ( Cushman ColI. No. 40350) from the Miocene of Bujtur, 
Roumania. So far as known, this is the only species having these 
characters. 
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