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CONTRIBUTIONS FROM THE CUSHMAN 
LABORATORY FOR FORAMINIFERAL RESEARCH 

268. THE FORAMINIFERA OF THE TYPE LOCALITY 
OF THE McBEAN FORMATION* 

By JosEPH A. CusHMAN and STEPHEN M. HERRICK 

The foraminiferal fauna of the McBean formation has not been defi 
nitely recorded. In order to make available the species occurring in 
this part of the Eocene, material was collected by Stephen M. Herrick 
and Philip E. LaMoreaux. 
Description of type locality for McBean formation: Just south of the 
town of McBean is McBean Creek, which forms the boundary between 
Richmond and Burke Counties, Georgia. It roughly parallels an east 
west trending escarpment that is composed mostly of the McBean for 
mation, but is capped by massive sands of Barnwell age. This escarp 
ment is cut by several v.-shaped gullies formed by small, wet-weather 
streams which are tributary to McBean Creek. The composite section 
exposed in these gullies, and along the south side of McBean Creek, 
from the town of McBean to the confluence of the Creek with Savannah 
River, has been designated as the type locality for the McBean l for 
mation. In two of these gullies, situated 0.35 and 0.4 mile east of the 
highway bridge over McBean Creek, are typical 2 exposures of the for 
mation. An examination of these exposures indicates that only the 
lower part of the McBean is fossiliferous, that is to say, Cooke's" beds 
2 and 3. More specifically, at the lower end of one of these gullies, 0.4 
mile east of the highway bridge over McBean Creek and about 30 feet 
south of the highway, is an exposure of 4 to 5 feet of light yellow, some 
what carbonaceous, fossiliferous sand, containing occasional hard nod 
ules. Farther down this same gully, directly at the highway, is an ex 
posure of 6 to 8 feet of calcareous, sandy marl, which is pale blue in 

I. Veatch, 0., and Stephenson, L. W., Geology of the Coastal Plain of Georgia. Bull. 
26, Geo!. Survey of Ga., 1911, p. 237. 
2. Cooke, C. W., Geology of the Coastal Plain of Georgia. Bull. 941, U. S. Geo!. Survey, 
1943, p. 56. 
3. Ibid., p. 56. 

•Published by permission of the Director, Geolosioal Survey, United States Department of 
the Interlor. 
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color when wet, is fossiliferous, and contains numerous hard nodules. 
The foraminifera recorded below came from three stations in these 
two beds as follows: 
Station I. At ditch, along highway running east to Shell Bluff, 0.4 
mile east of highway bridge over McBean Creek, Richmond Co., Ga. 
This is the lower 2 to 3 feet of Cooke's bed 2. 
Station 2. Same horizon, but 6 to 8 feet above ditch exposure. This is 
the upper part of Cooke's bed 2. 
Station 3. In mouth of gully which is 0.4 mile east of highway bridge 
over McBean Creek and about 30 feet south of highway running east 
to Shell Bluff, Richmond Co., Ga. This horizon is the lower part of 
Cooke's bed 3 and is the most fossiliferous of all the McBean material. 
The above stations are referred to in the text by their numbers. 
There is some difference in the richness in species of the samples. 

Many of the specimens are somewhat chalky and therefore lacking in 
the finer surface details, but enough specimens are usually found in a 
better state of preservation so that some show the details lacking in 
the others. 

No attempt is made here to assign the McBean formation to either 
the Claibor;1e or the Jackson subdivision of the Eocene, but the known 
ranges of the various species are given. • 

Family TEXTULARIIDAE 
Genus ,SPIROPLECT AMMIN A Cushman, 1927 

8PlltOPU~CTAl\ll\lINA MI881881PPIEN818 (Cushmnn), vn.r, ALAB,\l\IBNSIS (Cushman) 
(Pl. 9, fh;o. 1-3) 

'I'extularia mississip-piensis CusHMAN, var. alabamensis CUSHMAN, U. S. Geo!. Survey 
Prof. Paper 133, 1923, p. 17, pl. 1, fig. 4.-HowE, Journ. Pal., vol. 2, 1928, p. 175 
(list) .-ELLISOR, Bull. Amer. Assoc. Petr. Geol., vol. 17, No. 11, 1933, pl. 1, fig. 6. 
-CUSHMAN, u. S. Geo!. Survey Prof. Paper 181, 1935, p. 7, pl. 1, figs. 5, 6.-DAVIS, 
Journ. Pal., vol. 15, 1941, p. 150, pl. 25, figs. 2, 3.-CusHMAN and McGLAMERY, 
U. S. Geo!. Survey Prof. Paper 197-B, 1942, p. 66. 
This variety, widely distributed in the lower Oligocene and upper v 

Eocene, occurs in some numbers at all three stations. There is a consid-. 
erable difference in the shape of the early portion of the microspheric 
and megalospheric forms and also in the amount of peripheral keel 
developed. 

Genus TEXTULARIA Defrance, 1824 
TEXTULAltIA l)JBOJ,LENSIS Cushman and A111>lln (PL 9, fig. 4) 

Textularia dibollensis CusHMAN and APPLIN, Bull. Amer. Assoc. Petr. Geo!., vol. 10, / 
1926, p. 165', pl. 6, figs. 12-14.-CusHMAN, Journ. Pal., vol. 1, 1927, p. 148, pl. 23, 
fig. 1.-ELLISOR, Bull. (\mer. Assoc. Petr. Geol., vol. 17, No. 11, 1933, pl. 1, fig. 4. 
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-CusHMAN, U. S. Geol. Survey Prof. Paper 181, 1935, p. 8, pl. 1, figs. 13-16. 
DAVIS, Journ. Pal., vol. 15, 1941, p. 148, pl. 24, fig. 7. 
This species in its typical form is characteristic of the Jackson 

(Eocene) of the Gulf Coastal region. Very: typical specimens occur in 
all the samples. 

'fJJ;XTULAltIA ADAL'I'A Cushman 

Textularia adalta CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 2, pt. 2, 1926, 
p. 29, pl. 4, fig. 2; U. S. Geo!. Survey Prof. Paper 181, 1935, p. 8, pl. 1, figs. 11, 12. 
-DAVIS, Journ. Pal., vol. 15, 1941, p. 147, pl. 24, figs. 1, 2. 
This is a typical species of the J ackson (Eocene). A few specimens 

occur in the McBean material but they are not well preserved. They 
are from stations 1 and 3. 

TEXTULARIA cf. SUllHAUERU Oustnuun 

A single specimen from station 3 probably belonging to this species 
was the only one found. The species is widely .distributed in the Eocene 
and Oligocene of the Coastal Plain region and Mexico. 

TEX'l'UJA.RIA HANNAI Dn.vls (Pl. 9, fig. 5) 

T'extularia hanmai DAVIS, Journ. Pal., vol. 15, 1941, p. 149, pl. 24, figs. 11-13, 19. 

Specimens closely resembling the type figures of this species described 
from the upper Eocene of Texas occur in the McBean material from 
station 3. 

TEXTULAltlA CUYLEltl Davis (Pl. n, fig-. 6) 

Textularia cu/yleri DAVIS, Journ. Pal., vol. 15, 1941, p. 147, pl. 24, figs. 3, 4. 

This species is much commoner than the preceding and occurs at 
stations 1 and 3. The types are from the Jackson (Eocene), "Whitsett 
beds," of Texas. The species is close to the preceding but the test is 
shorter and broader. 

Family VERNEUILINIDAE 
Cenus GAUDRYINA d'Orbigny, 1839 
GAUDRYINA cf. JACRSONI~NSIS Cushman 

Rare specimens which seem to be the early stages of this character 
istic Jackson (Eocene) species occur at stations 1 and 3 but no adults 
were found. 

Family LAGENIDAE 
Genus PLANULARIA Defrance, 1824 

PLANULARIA GEORGIANA Cushman anti Her-r-lulc, u, SJ>. (Pl. 9, fig. 7) 

Test small, very strongly compressed, periphery rounded without a 
keel, early portion close coiled, tending to become slightly uncoiled in 
the adult stage of some specimens; chambers distinct, not inflated, of 
about even height but increasing gradually in length in the adult; su- 
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tures distinct, raised, strongly curved in the early stages, nearly straight 
in the last-formed ones of the adult stage; wall smooth except for the 
raised sutures; aperture radiate at the peripheral angle. Length 0.50- 
0.75 mm.; breadth 0.30-0.45 mm.; thickness 0.08-0.10 mm. 

Holotype (Cushman Coll. No. 44763) from the McBean formation, 
(Eocene), in mouth of gully 0.4 mile east of highway bridge over Mc 
Bean Creek and about 30 feet south of highway running 'east to Shell 
Bluff, Richmond Co., Ga. 
This species differs from P. ouachctaensis Howe and Wallace in the 

lack of a keel, more evenly raised sutures, and much smaller size. It 
also resembles P. cubensis Bermudez but the chambers have a quite 
different appearance, especially at the inner end. It occurs at all three 
stations. 

Genus MARGINULINA d'Orbigny, 1826 
'1\'f;\It(HNUI .. INA COCOAENSIS Oushmun (Pl. D, figs. 8-13) 

Marginuli11a cocoaensis CusHMAN, Contr. Cushman Lab. Forarn. Res., vol. 1, pt. 3, 
1925, p. 67, pl. 10, figs. 9, 10.-HowE and WALLACE, Louisiana Geol. Bull. No. 2, 
1932, p. 33, pl. 7, fig. 5.-ELLISOR, Bull. Arner. Assoc. Petr. Geol., vol. 17, No. 11, 
1933, pl. 6, fig. 6.-CusHMAN, U. S. Geol. Survey Prof. Paper 181, 1935, p. 18, 
pl. 7, figs. 6, 7.-BERMUDEZ, Mern. Soc. Cuhana Hist. Nat., vol. 12, 1938, p. 15. 
-CUSHMAN, Contr. Cushman Lab. Forarn. Res., vol. 15, 1939, p. SS, pl. 9, fig. 2S. 
-ISRAELSKY, Proc. 6th Pac. Sci. Congress, 1939, p. S74, pl. 3, figs. 8-10.-MARTIN, 
Stanford Univ. Puhl., Univ. Ser., Geol. Sci., vol. 3, No. 3, 1943, p. 11 (list). 

An examination of the figures in the above references will show what 
a wide range of forms have been assigned to this species. A study of 
specimens from the type locality also shows that the species does have 
a wide range in the microspheric and megalospheric forms. Many of 
these resemble the forms named M. h.utieri and M. wimviana by Howe 
from the Cook Mountain formation (Eocene) of Louisiana. The Mc 
Bean specimens also show a wide range of form from almost nodosarian 
megalospheric specimens to rather typical ones. These have all been 
grouped under the one name until further studies of this variable group 
can be made. They occur at all three stations. 

MAIWINULINA l{AltltIGltlANA Cushman (Pl. D, !lg. 14) 

Margim;lina learreriana Cus11MAN, U. S. Geo!. Survey Prof. Paper 181, 193S, p. 18, 
pl. 7, figs. 1, 2. 

Typical specimens of this species described from the Cooper marl 
of Jackson age (Eocene), of South Carolina occur at stations I and 3. 

Genus DENTALINA d'Orbigny, 1826 
DEN'fALINA JACliSONENSIS (Cushman and APIJlin) (Pl. 9, fig. 15) 

Nodosaria jachsonensis CUSHMAN and ArrLIN, Bull. Arner. Assoc. Petr. Geol., vol. 10, 
1926, p. 170, _pl. 7, figs. 14-16.-CusHMAN, Journ. Pal., vol. 1, 1927, p. 153, pl. 24, 
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fig. 3.-COLE, Bull. Amer. Pal., vol. 14, No. 53, 1928, p. 208 (8), pl. 3, fig. 12. 
CoLE and PONTON, Bull. 5, Florida State Geo!. Survey, 1930, p. 33, pl. 6, fig. I. 

Dentolina jacksonensis CUSHMAN and PoNTON, Conrr, Cushman Lab. Foram. Res., vol. 
8, 1932, p. 55, pl. 7, figs. 10, 11.-CusHMAN, U. S. Geo!. Survey Prof. Paper 181, 
1935, p. 20, pl. 8, figs. 7-9.-CusHMAN and McMASTERS, Journ. Pal., vol. 10, 1936, 
p. 511, pl. 75, figs. 3-5.-CoRYELL and EMBICH, I. c., vol. 11, 1937, p. 298, pl. 42, 
fig. 8.-HowE, Geo!. Bull. 14, Louisiana Geo!. Survey, 1939, p. 44, pl. 6, fig. 2. 
ToULMIN, Journ. Pal., vol. 15, 1941, p. 585, pl. 79, fig. 16.-CusHMAN and SJEGFUS, 
Trans. San Diego Soc. Nat. Hist., vol. 9, 1942, p. 407, pl. 16, fig. 7.-FRANKLIN, 
Journ. Pal., vol. 18, 1944, p. 310, pl. 46, fig. 10.-CusHMAN and SIMONSON, 1. c., 
vol. 18, 1944, p. 196, pl. 31, fig. 8. 

From the records this species is widely distributed and ranges from 
the lower Oligocene to the Wilcox (Eocene). Specimens are fairly com 
mon in the McBean material at stations 1 and 3 but are all of much 
smaller size than the average for the species. 

DENTALINA HAN'.fl{ENI Oushmnu (Pl. D, fig. 16) 

Dentalina hanthmi CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 9, 1933, p. 9, 
pl. 1, figs. 18, 19; U. S. Geo!. Survey Prof. Paper 181, 1935, p. 20, pl. 8, figs. 5, 6. 

The only record for this species is from the Ocala limestone of Jack 
son age (Eocene) of Alabama. Specimens occur rarely at all three 
stations. 

DJDNTALINA cf. COMMUNIS d'Orbigny (Pl. 9, fig. 17) 

Rare specimens from stations 1 and .2 may be referred to this species. 

Genus LAG EN A Walker and Jacob, 1798 
LA<JJ<;NA COSTATA (Willi11mson) (Pl. !I. fl,:;. 18) 

Specimens from stations 1 and 3 seem referable to this species. 

J,AGlcNA ACUTICOSTA Reuss (Pl. 9, fig, 1!1) 

Numerous specimens with prominent costae may be referred to this 
species, but they show a considerable amount of variation. They are 
from all three stations. 

J .. AGl~NA I~AJ~VIS (i\lontagn) ? (Pl. 9, fig. 20) 

A few specimens similar to that figured occur at all three stations. 
With these are others which have a rough surface and peculiar neck 
similar to the form figured by Nuttall as "Lagena as-pera Reuss" from 
Trinidad (Quart. Journ. Geol. Soc., vol. 84, 1928, p. 79, pl. 4, fig. 8). 

LAGBNA TJ,;TitAGONA Parker and -Iunes (Pl. 9, fii:;. 21) 

The single specimen figured is from station 1 and seems to belong to 
this species. It has not been recorded before from the American Eocene. 

Family POL YMORPI-IINIDAE 
Genus GUTTULINA d'Orbigny, 1839 

GUTTULINA lltltBG~LAitIS (<J'Orbign>') (Pl. 9, !lg. 22) 

(For references, see these Contributions, vol. 19, 1943, p. 35.) 
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This widely ranging species is common in the McBean material, oc 

curnng at all three stations. 

GU'f'fUI"INA Sl'lCARFORl\lIS (Hoerner) (Pl. 9. fig. 23) 

Polymorphina spicaefonnis ROEMER, Neues Jahrb. fiir Min., 1838, p. 386, pl. 3, fig. 31. 
Gutt1dina s picaeiormis CusHMAN and OZAWA, Jap. Journ. Geo\. Geogr., vol. 6, 1929, 

p. 68, pl. 14, figs. 8, 9.-ELLJSOR, Bull. Amer. Assoc. Petr. Geol., vol. 17, No. 11, 
1933, pl. 7, fig. 3. 

A few specimens from stations 1 and 2 may be referred to this species 
which has previously been recorded from the ] ackson (Eocene) of 
Texas. 

GUTTULINA cf. CAUJ)A'fA 1l'Orhigny (Pl. 9, fo::. 21) 

The specimen figured is very close in form to the Eocene types from 
the Paris Basin. Similar specimens occur rarely at all three stations. 

OUTTU.LINA cf. llROBL:l!}.2\lA ll'Orhigny (Pl. 9, fig. 25) 

Numerous specimens similar to the one figured may be compared to 
this widely ranging species. They occur only at station 3. 

Genus GLOBULINA d'Orbigny, 1839 
GLOBULINA GIBBA 1l'Orhig11y 

This common species occurs in considerable numbers at all three 
stations. 

) 
GLOBULINA MllNSTEIU (Reuss) (Pl. 10, fig. 1) 

(For references, see Cushman, U. S. Geo\. Survey Prof. Paper 181, 1935, p. 27.) 

A few specimens seem to belong to this species which has been re 
corded from the Ocala limestone of ] ackson age (Eocene), of Georgia 
and Alabama. They are from stations 2 and 3. 

GJ,OBUUNA i\UNUTA (Roemer) (Pl. 10. fig, 2) 

(l7or references, see Cushman, U. S. Geo!. Survey Prof. Paper 181, 1935, p. 27.) 

The single figured specimen from station 3 is the only one found in 
the McBean material. It has been recorded from the Ocala limestone 
of Alabama, and Howe records a somewhat similar form from the Cook 
Mountain formation (Eocene) of Louisiana. 

Genus SIGMOMORPHINA Cushman and Ozawa, 1928 
SIGlllOMOltPHINA JACRSONENSJS (CuMhmun) (Pl. 10, fii;. a) 

Polymorphina iacbonensis Cus'HMAN, Contr. Cushma~ Lab. Foram. Res., vol. 2, pt. 2, 
1926, p. 35, pl. 5, fig. 5. 

Sigmomorphi.na iachsonensis CUSHMAN and OzAWA, Proc. U. S. Nat. Mus., vol. 77, 
Art. 6, 1930, p. 123, pl. 32, fig. 2.-HowE and WALLACE, Louisiana Geo!. Bull. No. 
2, 1932, p. 49, pl. 8, fig. 2.-CusuMAN, U. S. Geo\. Survey Prof. Paper 181, 1935, 
p. 28, pl. 10, figs. 1-4.-HowE, Geol. Bull. 14, Louisiana Geo!. Survey, 1939, p. 54, 
pl. 7, fig. 3.-CusHMAN, Contr. Cushman Lab, Forarn. Res., vol. 21, 1945, p. 4, 
pl. 1, fig. 12. 
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Polymorphina c~mpressa NUTTALL (not o'ORBIGNY), Quart. Journ. Geo\. Soc., vol. 84, 

1928, p. 93, pl. 6, figs. 18, 19. 

This is a common species in the Jackson (Eocene), and also occurs 
in the Claiborne (Eocene) and the Eocene of Trinidad. It occurs at 
all three stations. 
SIGMOMOltPHINA SEMITJ~CTA (Reuss), vnr , TERQUEMJANA (Forunslui) (Pl. 10, fig. 1) 
(For references, see these Contributions, vol. 19, 1943, p. 37 and vol. 21, 1945, p. 15.) 

This seems to be a common species in the American Eocene and has 
a long vertical range. It is common in the McBean material, occurring 
at all three stations. 

Genus POLYMORPHINA d'Orbigny, 1826 
l'Ol/Y~IOltl'lUNA ADVI~NA Cuaumuu (Pl. 10, Hg-. 5) 

Polymorphitui aduena CusHMAN, U. S. Geo\. Survey Prof. Paper 129-F, 1922, p. 132, 
pl. 31, fig. 4; Contr. Cushman Lab. Foram. Res., vol. 5, i929, p. 41, pl. 7, fig. 5. 
CusHMAN and OzAWA, Proc. U. S. Nat. Mus., vol. 77, Art. 6, 1930, p. 118, pl. 30, 
fig. 10.-CusHMAN and PoNTON, Bull. 9, Florida State Geo\. Survey, 1932, p. 67, 
pl. 10, fig. 4.-CusHMAN, U. S. Geo\. Survey Prof. Paper 181, 1935, p. 29, pl. 10, 
fig. 8.-CusHMAN and McGLAMERY, 1. c., Prof. Paper 189-D, 1938, p, 106, pl. 24, 
fig. 21. 
This species which is recorded from the Miocene, Oligocene and Jack 

son (Eocene) occurs very rarely in the McBean material at station 1. 

Genus RAMULINA Rupert Jones, 1875 
RA~IULINA et , ACULJ~ATA (1l'Orbigu~·) (Pl. 10, figs, G, 7) 

Specimens occurnng rarely at stations 1 and 2 seem related to this 
species. 

Family NONIONIDAE 
Genus NONION Montfort, 1808 

NONION PLANATUM Cushman und Thomas (Pl. 10, fig. 8) 

(For references, see these Contributions, vol. 19, 1943, p. 37, and vol. 21, 1945, p. 15.) 

This seems to be a characteristic species of the middle Eocene of 
America, particularly the Claiborne. It has lately been found in material 
definitely of Jackson age. Typical specimens are rather common in the 
McBean material, but were found only at stations 1 and 3. 

NONION ADVJcNUM (Cuslunu.n) (Pl. 10, Ilg-, 9) 

Nonionina aduena CusHMAN, U. S. Geo!. Survey Prof. Paper 129-F, 1922, p. 139, pl. 
32, fig. 8; Prof. Paper 133, 1923, p. 50.-CusHMAN and APPLIN, Bull. Amer. Assoc. 
Petr. Geo\., vol. 10, 1926, p. 181, pl. 10, figs. 16, 17. 

Nonion aduena Howe, Journ. Pal., vol. 2, 1928, p. 175 (list).-CoLF. and GrLLESPIE, 
Bull. Amer. Pal., vol. 15, No. 57b, 1930, p. 132, pl. 2, fig. 15.-CUSHMAN, U. S. 
Geo\. Survey Prof. Paper 181, 1935, p. 30, pl. 11, figs. 1-4.-CusHMAN and Mc 
GLAMERY, 1. c., Prof. Paper 189-D, 1938, p. 106, pl. 24, figs. 22, 23.-CusHMAN, 
1. c., Prof. Paper 191, 1939, p. 9, pl. 20, figs. 3, 4.-CusHMAN and McGLAMERY, 
1. c., Prof. Paper 197-B, 1942, p. 69, pl. 5, fig. 8.-APPLIN and JoRDAN, Journ. Pal., 
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vol. 19, 1945, pp. 129, 130 (lists) .-CUSHMAN, Contr. Cushman Lab. Foram. Res., 
vol. 21, 19·15, p. 5, pl. 1, fig. 15. 

Very typical specimens occur in the McBean material from stations 
2 and 3, but are rather rare. It is a common species of the Oligocene 
and upper Eocene. 

NONlON INEXCAVATUM (Cushman u.ntl A11plin) (Pl. 10, fig. 10) 

Nonionina advena CUSHMAN, var. mexcauata CusHMAN and APPLIN, Bull. Amer. Assoc. 
Petr. Geol., vol. 10, 1926, p. 182, pl. 10, figs. 18, 19. 

Nonio« incxcauatuni Ei.t.rsou, I. c., vol. 17, No. 11, 1933, pl. 2, fig. 7.-CusHMAN, U. 
S. Geo!. Survey Prof. Paper 181, 1935, p. 30, pl. 11, figs. 5-8; Prof. Paper 191, 1939, 
p. 7, pl. 2, fig. 4; Contr. Cushman Lab. Foram. Res., vol. 21, 1945, p. 5, pl. 1, fig. 16. 
This species described from the Jackson (Eocene) of Texas has a 

wide range in the Gulf and Eastern Coastal Plain regions in both the 
Jackson and Claiborne (Eocene). Specimens occur at all three stations 
in the McBean material. 

NONION MICltU~I Cole (Pl. 10. fig-. 11) 
Nonion micrus CoLE, Bull. Amer. Pal., vol. 14, No. 5~, 1927, p. 22, pl. 5, fig. 12; vol. 

14, No. 53, 1928, p. 211.-WEINZIERL and Arnrn, Journ. Pal., vol. 3, 1929, p. 400, 
pl. 43, fig. 6.-CusHMAN, U. S. Geo!. Survey Prof. Paper 181, 1935, p. 30, pl. 11, 
figs. 14, 15.-BEitMUDEZ, Mem. Soc. Cubana Hist. Nat., vol. 12, 1938, p. 17. 
Hown, Geo!. Bull. 14, Louisiana Geo!. Survey, 1939, p. 58, pl. 7, figs. 22, 23.-CusH 
MAN, U. S. Geo!. Survey Prof. Paper 191, 1939, p. 5, pl. 1, figs. 20-22; Contr. Cush 
man Lab. Forum. Res., vol. 15, 1939, p. 61, pl. 10, figs. 44-46. 
This species described from the Guayabal formation (Eocene), of 

Mexico is rather common in the Claiborne (Eocene) of the Gulf 
Coastal region but also occurs in the Jackson (Eocene) and in the 
Eocene of Cuba and the Chapapote formation of Mexico. Tr is rather 
rare in the McBean material, occurring at all three stations. 

NONlON \VHl'l'S:I~'rTJ'!:NSE (Ouxhmnn and Aill>lin) 
Noivioni·na. toliitsett.cnsis CusHMAN and APPLIN, Bull. Amer. Assoc. Petr. Geo!., vol. 10, 

1926, p. 183, pl. 10, figs. 4-6. 

EXPLANATION OF PLATE 9 
All figures X 90 unless otherwise noted. 

Fies. 1-3. S-piroplecta.rmnina. mois.ris.rippiensis (Cushman), var. olabamensis (Cush 
man). X 60. Showing differences in shape of early portion and peripheral keel. 4. 
T'extularia dibollensis Cushman and Applin. X 60. 5. T. hannai Davis. X 60. 6. T. 
cuyleri Davis. X 60. 7. Planularia georgiana Cushman and Herrick, n. sp. X 60. Hole 
type. a., side view; b, peripheral view. 8-13. M arginuiiaia cocoaensis Cushman. X 60. 
Series showing differences in shape and amount of coiling. 8, Extreme megalospheric 
form. 12, 13, Compressed microspheric forms. 14. M. karreriana Cushman. X 60. 15. 
Dent.alina [aclesonensis (Cushman and Applin). X 60. 16. D. hant/uni Cushman. 
X 60. 17. D cf. co1ntnunis d'Orbigny. X 60. 18. Lagena costata (Williamson). 
19. L. acuiicosta Reuss. 20. L. laeois (Montagu) ? X 60. 21. L. tetragona Parker and 
Jones. 22. Gu.ttulina irregularts ( d'Orbigny). X 60. 23. G. s-picaeiormis (Roemer). 
X 60. 24. G. cf. caudata d'Orbigny. 25. G. cf. problema d'Orbigny, 
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Nonion zohitsettensis ELLISOR; 1. c., vol. 17, No. 11, 1933, pl. 2, fig. 14.-CusHMAN, 

U.S. Geol. Survey Prof. Paper 181, 1935, p. 31, pl. 11, figs. 16-18; Prof. Paper 191, 
1939, p. 7, pl. 1, fig. 27. 
Rare specimens of this species occur at station 3. 

Genus NONIONELLA Cushman, 1926 
NO.NIONE.LLA. HAN'fJ{lDNI (Cushman anti A1»1•lin), vua-. SPISSA Cushman (PL 10, fig·, 12) 
Nonionella h.aoitleeni (CusHMAN and APPLIN), var. s-piss a Cus1·IMAN, Contr. Cushman 

Lab. Foram. Res., vol. 7, 1931, p. 58, pl. 7, fig.' 13.-ELLISOR, Bull. Amer. Assoc. 
Petr. Geo!., vol. 17, No. 11, 1933, pl. 2, figs. 10, 12.-CusHMAN, U. S. Geol. Survey 
Prof. Paper 181, 1935, p. 31, pl. 12, fig. 6.-CusmvIAN and McGLAMERY, 1. c., Prof. 
Paper 189-D, 1938, p. 106, pl. 25, fig. 2.-CusHMAN, 1, c., Prof. Paper 191, 1939, 
p, 30, pl. 8, fig. 5. 
This variety seems to be characteristic of the Jackson (Eocene) with 

rare occurrences in the lower Oligocene. It occurs at stations 1 and 3. 

<;;enus ELPHIDIUM Montfort, 1808 
l~J.JPJ-IIUIUl\I 1'BXANUT\f (Cushman and Annl!n) (Pl. 10, fig. 13) 

Polysto-mella iexaaui CusHMAN and APPLIN, Bull. Amer. Assoc. Petr. Geol., vol. 10, 
1926, p. 184, pl. 10, figs. 7-9. 

E!phidium tcxanu.m: CusHMAN, U. S. Geo!. Survey Prof. Paper 181, 1935, p. 32, pl. 12, 
fig. 5; 1. c., Prof. Paper 191, 1939, p. 39, pl. 10, fig. 17. 

The only previous records for this species are from beds of Jackson 
age (upper Eocene) in Texas. Typical specimens occur in the Mc Bean 
material only at station 3. In America Elphidiwm has not been found 
in formations older than the upper Eocene and the occurrence here 
would seem to help in fixing the age of the McBean. 

Family HETEROHELICIDAE 
Genus GOMBELINA Egger, 1899 

GuMilJl]J,JNA CUBENSIS Palmer (Pl. 10, fig·, H) 

Gihnbelina cubensis PALMER, Merri. Soc. Cubana Hist. Nat., vol. 8, 1934, p. 74, text 
figs. 1-6.-PALMER and BERMUDEZ, l. c., vol. 10, 1936, p. 284.-BmtMUDEZ, l. c., 

EXPLANATION OF PLATE 10 
All figures X 90 unless otherwise noted. 

FrG. 1. Globulina niiinsteri (Reuss). X 60. 2. G. minicta (Roemer). 3. Sigmom.or 
phina [aclssoncnsis (Cushman). X 60. 4. S. scmitecta (Reuss), var. tcrquemiana 
(Fornasini). X 60. 5. Polymorphina aduena Cushman. X 60. 6, 7. Raniulina cf. 
aculcata (d'Orbigny). 8, Nouion. ;slanat·nm Cushman and Thomas. 9. N. adueriu-m 
(Cushman). 10. N. ine.xcaval1wn (Cushman and Applin). 11. N. micru.m. Cole. 12. 
Nonionella hant!ceni (Cushman and Applin), var. s-pissa Cushman. 52. 13. Elphid- 
1:11:m t cxanuan. (Cushman and Applin). X 60. 14. Gii.Jnbdina Palmer. 15. 
Huliminclla robcrtsi (Howe and Ellis). 16. Bulimsna cf. elongata d'Orbigny, var. ienera 
Reuss. 17. Entosolenia laeuigat a (Reuss). 18. Virg1dina. rect a Cushman. 19. V. di 
bollensis Cushman and Applin. 20, 21. V. zctina Cole. 22. V. mcgulrt] Howe and Rob 
erts. 23. Bolioina gracilis Cushman and Applin. 24. B. broussardi Howe and Roberts. 
25. Loxostomurn cf. daibornense Cushman. 26. Reussella subrotuaidate: (Cushman and 
Thomas). 27. Angu.logerina vic!esb·urgensis Cushman. 28. A. cooperensis Cushman. 

1· ~18RARY 
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vol. 12, 1938, p. 11.-CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 15, 1939, 
p. 63, pl. 10, fig. 54.-PALMER, Mem. Soc. Cubana Hist. Nat., vol. 14, 1940, p. 292. 
The records for this species are from the upper Eocene and lower 

Oligocene of Cuba and from the upper Eocene of cores from the At 
lantic. A few specimens from the McBean material occur at all three 
stations. 

Genus GOMBELITRIA Cushman, 1933 
GtlMBEJ,1'£JtJA COLUMBIANA Howe 

Gumbcl£tria coiumbiama Howe, Geol. Bull. 14, Louisiana Geo!. Survey, 1939, p. 62, pl. 
8, figs. 12, 13.-CusHMAN and Toco, Contr. Cushman Lab. Foram. Res., vol. 21, 
1945, p. 16, pl. 4, fig. 3. 
This species described from the Cook Mountain formation of the 

Claiborne group of Louisiana, and recorded from the Lisbon formation 
of Alabama, occurs in material from station l. 

) 
Family BULIMINIDAE 

Genus BULIMINELLA Cushman, 1911 
BUJ~lMINlcLLA ROBEW£Sl (Huwe unrl 1mis) (Pl. 10. fig·, 15) 

Bulimina robert si Howe and ELLIS, in Hows, Geol. Bull. 14, Louisiana Geo!. Survey, 
1939, p. 63, pl. 8, figs. 32, 33. 

Buliminella robertsi MARTIN, Stanford Univ. Puhl., Univ. Ser., Geo!. Sci., voi. 3, No. 3, 
1943, p. 9 (list). 
This species was described from the Cook Mountain formation of the 

Claiborne group (Eocene), of Louisiana where it was recorded as com 
mon. Specimens apparently identical occur in considerable numbers 
at all three stations in the McBean material. The arrangement of the 
chambers would seem to place this species in B11,li:-rn;inella. 

Genus BULIMINA d'Orbigny, 1826 
llULIMINA cf. ELONGATA il'Orbign>·, vur. TJ.;NJcRA Reuss (PL 10, fig. 16) 

Specimens are rare at stations 2 and 3 in the McBean material. They 
are very close in their characters to this variety which i~ recorded from 
the Miocene. More specimens are needed to make a positive 
identification. 

Genus ENTOSOLENIA Ehrenberg, 1848 
ENTOSOJ,ENIA cf, GLOBOSA (JH011t111:u) 

Very rare specimens of a globular form showing considerable varia 
tion may be referred questionably to this species. They are from 
station l. 

BNTOSOLJ.;N'IA LAEVIGATA (Reuss) (Pl. 10, fig. 17) 

A few, somewhat compressed, smooth specimens may belong to this 
common species. They occur at stations 1 and 3. 
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Genus VIRGULINA d'Orbigny, 1826 
VlltGUJ,JNA RJWTA Cush mun (Pl. 10, f1g, 18) 

Virgulina recta CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 9, 1933, p. 12, pl. 1, 
fig. 31; U.S. Geo!. Survey Prof. Paper 181, 1935, p. 36, pl. 14, fig. 4; Special Publ. No. 
9, Cushman Lab. Foram. Res., 1937, p. 8, pl. 1, fig. 23.-CusHMAN and SIMONSON, 
Journ. Pal., vol. 18, 1944, p. 198, pl. 32, fig. 14. 
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This species has been recorded both from the lower Oligocene and 
upper Eocene. It is very rare at station 1 of the McBean collections. 

VlltGULINA DIHOJ,J,ENSJS Oushmnu n111l A1111li11 (PI ... 10, fig, 19) 

Virgulina dibolleusis CusHMAN and APPLIN, Bull. Amer. Assoc. Petr. Geo!., vol. 10, 1926, 
p. 168, pl. 7, fig. 7.-HowE, Journ. Pal., vol. 2, 1928, p. 175 (list) .-HowE and WAL 
LACE, Louisiana Geol, Bull. No. 2, 1932, p. 66, pl. 11, fig. 1.-CusHMAN, Contr. Cush 
man Lab. Foram. Res., vol. 8, 1932, p. 21, pl. 3, fig. 14; U. S. Geo!. Survey Prof. 
Paper 181, 1935, p. 36, pl. 14, figs. 1-3; Special Publ, No. 9, Cushman Lab. Foram, 
Res., 1937, p, 7, pl. 1, figs. 20-22; Arner. Journ. Sci., vol. 242, 1944, p. 11, pl. 1, fig. 
21.-CusHMAN and Tonn, Contr. Cushman Lab. Forarn. Res., vol. 21, 1945, p. 17, 
pl. 4, fig. 7. 

This seems to be a distinctive species of beds of Jackson age (upper 
Eocene). Specimens- riot entirely typical have been recorded from the 
lower Oligocene and Wilcox and Claiborne (Eocene). Specimens are 
very rare in the McBean material and found only at stations I and 2. 

VIRGULINA zwrINA Cole (Pl. 10. figs, 20, 21) 

Virgu.lina mexicana CoLE (not CusHMAN), Bull. Arner. Pal., vol. 14, No. 51, 1927, p, 25, · 
pl. 5, fig. 14 (corrected to V. zetina in errata). 

Virgulina zetina CusHMAN, Contr, Cushman Lab. Foram. Res., vol. 8, 1932, p. 22, pl. 3, 
fig. 15.-CusHMAN and McMAsTERS, j ourn. Pal., vol. 10, 1936, p. 513, pl. 75, fig. 26. 
-CUSHMAN, Special Puhl. No. 9, Cushman Lab. Forarn. Res., 1937, p. 7, pl. 1, figs. 
18, 19.-BERMUIJEZ, Mern. Soc. Cubana Hist. Nat., vol. 12, 1938, p. 26.-CusHMAN 
and McGLAMERY, U. S. Geol, Survey Prof. Paper 189-D, 1938, p. 107, pl. 25, fig. 8. 
-HowE,.Geol. Bull. 14, Louisiana Geol. Survey, 1939, p. 65, pl. 9, fig. 2.-CusHMAN 
and APPLIN; Contr. Cushman Lab. Forarn. Res., vol. 19, 1943, p. 38, pl. 7, fig. 26. 
CusHMAN and ToDD, l.c., vol. 21, 1945, p. 17, pl. 4, fig. 8. 

This species was described from the Guayabal formation (Eocene), 
of Mexico. Most of the records for the species are from the middle 
Eocene. Less typical specimens are recorded from the Oligocene. It is 
rare in the McBean material, though less so than the other three species 
recorded here, occurring at all three stations. 

VIRGULINA lllCGUIRTI Howe 1t111l Roberts (Pl. 10, !lg, 22) 

Virgvlino mcgy.irti Howe and RonERTS, in Hows, Geo!. Bull. 14, Louisiana Geo!. Sur- 
vey, 1939, p. 65, pl. 9, fig. 1. ' 
A single specimen from station 1 is very similar to the type figure 

from the Cook Mountain formation (Eocene) of Louisiana. 
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Genus BOLIVINA d'Orbigny, 1839 

BOLlVINA GRACIL'IS Cushman unrl Aimlin (Pl. 10, fig, 23) 
Boliuina gracilis Cusl!MAN and APPLIN, Bull. Amer. Assoc. Petr. Geo!., vol. 10, 1926, p. 

167, pl. 7, figs. 1, 2.-CoLE, Bull. Amer. Pal., vol. M, No. 51, 1927, p. 26, pl. 5, fig. 
13.-HowE and WALLACE, Louisiana Geo!. Bull. No. 2, 1932, p. 57.-CusHMAN, U. S. 
Geo!. Survey Prof. Paper 181, 1935, p. 37, pl. 14, figs. 8-10; Special Publ. No. 9, 
Cushman Lab. Forarn. Res., 1937, p. 59, pl. 7, figs. 22, 23.-CusHMAN and McGLAM- 
1'1\Y, U. S. Geo!. Survey Prof. Paper 189-D, 1938, p. 108, pl. 26, figs. 1, 2; I. c., Prof. 
Paper 197-B, 19+2, p. 71. 
Most of the records for this species are from material of Jackson age 

(Eocene). Less typical specimens have been recorded from the lower 
Oligocene of Alabama and it is also recorded from the Guayabal forma 
tion of Mexico. Specimens occur at all three stations. 

HOLIVINA ct'. AT_,.\ZANl~NSJS Cmshma11 

Rather poorly preserved specimens from stations I and 3 resemble 
this species, but more are needed to confirm the identification. 

llOLl\lINA cL JACl{SONENSIS Custunnn and A1>11liu 

A very few specimens found in the McBean material from stations 
2 and 3 resemble this common species of the Jackson (Eocene). 

BOJAVINA IlltOUSSAitJH Howe a111! Robe rt.s (Pl. 10. ns. 2·1l 
Bolioina broussard-i'I-IowE and RoBERTs, in Howe, Geo!. Bull. 1+, Louisiana Geo!. Sur 

vey, 1939, p. 65, pl. 9, figs. 7, 8. 
Specimens that seem typical of this species described from the Cook 

Mountain formation (Eocene), of Louisiana are fairly common at all 
three stations. 

Genus LOXOSTOMUM Ehrenberg, 1854 
LOXOS1'0MU~l cf. CJAlHOltN.l!:NSJc Cushman (Pl. 10, flg.1 25) 

A single specimen from station 1, here figured, is not entirely typical 
of this Claiborne species but seems at least related to it. No others 
were found in the McBean material. 

Genus REUSSELLA Galloway, 1933 
1ncussu;LJ,A SUBROTUNDATA (Cushman und Thomas) (Pl. 10, fig. 2G) 

Reussia s ubroticndata CusrIMAN and THOMAS, Journ. Pal., vol. 4, 1930, p. 38, pl. 3, 
fig. 7. 

Reussella subrotuaidata Hown, Geol. Bull. 14, Louisiana Geol. Survey, 1939, p. 70, pl. 
8, figs. 40-42.-CusmvIAN, Contr. Cushman Lab. Forarn. Res., vol. 21, 1945, p. 29, 
pl. 5, fig. 18. 
This species is known only from the Cook Mountain formation of the 

Claiborne group (Eocene), of Texas and Louisiana. Specimens are 
fairly common, occurring at stations 2 and 3. 

Genus ANGULOGERINA Cushman, 1927 
ANGULOGI1RINA COOl'JCltBNSJS Cushman (Pl. 10, fir;. 28) 

Angulogerina coo-perensis CusHMAN, U. S. Geo!. Survey Prof. Paper .181, 1935, p. 42, pl. 
16, fig. 9.-BEitMUDEZ, Mern, Soc. Cubana Hist. Nar., vol. 11, 1937, p. 338. 
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This species seems to be characteristic of the Cooper marl of Jack 

son age (Eocene). It is also recorded from the Eocene of Cuba. Speci 
mens referred to it from the Oligocene are probably A. b-yramensis 
(Cushman). It occurs at all three stations. 

ANGU1 .. ocaat1NA '71Cli.SBU.l~GENSI8 Cushman (Pl. 10, fig·. 27) 

Anguloge1·ina uiclesburgensis CusnMAN, Contr. Cushman Lab. Foram. Res., vol. 11, 
1935, p. 33, pl. 5, figs. 3, '1.-PALMER and BERMUDEZ, Mern. Soc. Cubana Hist. Nat., 
vol. 10, 1936, p. 293.-BERMUDEZ, I. c., vol. 11, 1937, p, 339.-CusHMAN and ED 
WARDS, Conn. Cushman Lab. Foram. Res., vol. 14, 1938, p. 88, pl. 15, figs. 21, 22. 
CusHMAN and McGLAMERY, U. S. Geo!. Survey Prof. Paper 197-B, 1942, p. 72, pl. 
6, fig. 11. 
This is a common species of the lower Oligocene of Alabama and 

Mississippi. It has also been recorded from the Oligocene and Eocene 
of Cuba. Specimens that seem identical are found at all three stations. 

Family ELLIPSOIDINIDAE 
Genus ELLIPSONODOSARIA A. Silvestri, 1900 

.ELLU'SONODOSAHIA cf. EW/l.LDI (Reuss) 

A number of specimens with elongate, subcylindrical chambers seem 
related to this species. No complete specimens were obtained although 
it was found at all three stations. The species has been recorded with 
some question from several formations of Jackson age (Eocene). 

Family ROT ALIIDAE 
Genus SPIRILLINA Ehrenberg, 1843 
SPJRIJ,J,JNA cf. VIVII'AiiA Ehr-eubern 

A very few specimens from station 3 rnay questionably be referred 
to this species. 

SPIRILLINA er. VICl{SBURGJcNSIS Cushman 

Occurring with the preceding are a few specimens with narrower 
coils and a tendency to show some of the sculpture characteristic of 
this lower Oligocene species, but they are not well preserved as to details. 

Genus PATELLINA Williamson, 1858 
l)A'I:E!l.LINA Al)VENA Cushman (Pl. 11. fig. 1) 

Pat.ellina aduena CusHMAN, U. S. Geol. Survey Prof. Paper 129-F, 1922, p, 135, pl. 31, 
fig. 9; 1. c., Prof. Paper 133, 1923, p. 37.-CusHMAN and CAHILL, I. c., Prof. Paper 
175-A, 1933, p. 29, pl. 9, fig. 11. 
The records for this species include the Oligocene of Mississippi and 

the Miocene of North Carolina. There are but a few specimens from. 
station 3 but these seem very typical. 

Genus DISCORBIS Lamarck, 1804 
DISCOitBIS ffi!}~flSPHAEitlCA Cushman (Pl. 11. fig. 3) 

Discorbis liemis phaerica CusHMAN, Contr, Cushman Lab. Forarn. Res., vol. 7, 1931, p. 
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59, pl. 7, fig. 14.-Eu~rsoR, Bull. Amer. Assoc. Petr. Geol., vol. 17, No. 11, 1933, pl. 
3, figs. 17, 18.-Cusr·IMAN, U. S. Geo!. Survey Prof. Paper 181, 1935, p. 43, pl. 16, 
fig. 13.-HowE, Geo!. Bull. 14, Louisiana Geo!. Survey, 1939, p. "73, pl. 10, figs. 16-19. 

This species is a characteristic one of the Jackson (Eocene) and has 
been recorded also from the Cook Mountain formation of the Claiborne 
group, of Louisiana. Typical specimens occur at stations 1 and 3. 

I>JSCOltBIS ASSULA'l'A Cushman (Pl. 11. 1lg. 2) 
Discorbis as sulat a CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 9, 1933, p. 15, pl. 

2, fig. 2; U. S. Geol, Survey Prof. Paper 181, 1935, p. 44, pl. 17, figs. 1, 2. 

The types of this species are from the Ocala limestone of Georgia 
and it was also recorded from the Ocala limestone of Alabama. Rather 
typical specimens occur in the McBean material from station 3. 

DISCOltBJS YEGUAI,NSJS Weinzlm·l nnd A1mlln (Pl. 11. fig. ·I) 
Discorbis yegwaensis WEINZIERL and APPLIN, Journ. Pal., vol. 3, 1929, p. 405, pl. 44, fig. 

5.-CusHMAN and THOMAS, I. c., vol. 4, 1930, p, 40, pl. 4, fig. 1. 
A few specimens from station 3 seem to be close to this species known 

only from the Claiborne (Eocene) of Texas. 
l)ISCORBIS GBOR<iIANA Cushmnn and Herrtck, n. sr>. (PL 11. ns. 5) 

Test trochoid, slightly longer than broad, piano-convex, dorsal side 
very slightly convex, ventral side flattened, slightly concave in the mid 
dle, periphery acute, the later portion in the adult very slightly keeled; 
chambers distinct, slightly inflated on the ventral side in the last-formed 
portion of the adult test, typically six in the adult whorl, increasing 
rapidly in size as added; sutures on the dorsal side curved; slightly Iirn 
bate, little if at all depressed, on the ventral side slightly curved in the 
earlier portion, nearly radial in the adult, slightly depressed; wall 
smooth, distinctly perforate; aperture ventral, extending from near the 
periphery to the umbilicus, low, with a slight, overhanging lip. Length 
0.50-0.60 mrn.; breadth OJS-0.50 mm.; thickness 0.1.7-0.20 mm. 

Holotype (Cushman Coll. No. 44971) from the McBean formation 
(Eocene), at ditch along highway running east to Shell Bluff, 0.4 mile 
east of highway bridge over McBean Creek, Richmond Co., Ga. 
This species has probably been referred to Discorbis sub araucana 

Cushman but differs from that species in the more acute, slightly keeled 
periphery and less curved sutures on the ventral side. It is one of the 
commonest species in the McBean collections, occurring at all three 
stations. 

Genus VAL VULINERIA Cushman, 1926 
VALVUI~JNERIA 'rEXANA Cushman and J~llisor (Pl. 11, ftg, 6) \ 

Valvulineria iexana Cu.sHMAN and ELLISOR, Contr. Cushman Lab. Forarn. Res., vol. 7, 
1931, p. 56, pl. 7, fig. 9.-HowE and WALLACE, Louisiana Geo!. Bull. No. 2, 1932, p. 
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70, pl. 13, fig. 6.-ELLrsoR, Bull. Amer. Assoc. Petr. Geo!., vol. 17, No. 11, 1933, pl. 
4, fig. 1. 
This species has been recorded only from the Jackson (Eocene) of 

Texas and Louisiana. Specimens are fairly common at all stations, and, 
when compared with the types, seem identical. 

Genus GYROIDINA d'Orbigny, 1826 
GYROIDINA SOLDANII d'Orbigny, var, OCTOCAMERA'l'A Cushman n.nd G. D. Hanna 

1 (For references, see these Contributions, vol. 19, 1943, p. 40.) . 

This variety is a very common one in the McBean material, occur 
ring at all three stations. It is widely distributed in the Eocene in beds 
of Jackson and Claiborne age and possibly of Wilcox age. 

Genus EPONIDES Montfort, 1808 
J~PONIDES COCOAENSIS Cushmnn 

Eponides cocoaensis CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 4, 1928, p. 73, 
pl. 10, fig. 2; U. S. Geol. Survey Prof. Paper 181, 1935, p. 47, pl. 19, figs. 1, 2. 
KELLEY, Bull. Amer. Assoc.' Petr. Geo!., vol. 27, 1943, pp. 8, 11 (lists) .-MARTIN, 
Stanford Univ. Puhl., Univ. Ser., Geo!. Sci., vol. 3, No. 3, 1943, p. 10 (list). 

Typical specimens of this species occur in the McBean material from 
all three stations. It is known from beds of Jackson age (Eocene) in 
Alabama, Mississippi, and South Carolina, and is recorded in lists of 
species from the Eocene of California. 

Genus SIPHONINA Reuss, 1850 
SIPHONINA JACI{SONICNSIS Cushman and Armlin 

Siphonina [ach souensis CusHMAN and APPLIN, Bull. Amer. Assoc. Petr, Geo!., vol. 10, 
1926, p. 180, pl. 9, figs. 20-23.-CusHMAN, Proc. U. S. Nat. Mus., vol. 72, Art. 20, 
1927, p. 5, pl. 1, fig. 6.-CusHMAN and M. A. HANNA, Trans. San Diego Soc. Nat. 
Hist., vol. 5, 1927, p. 53, pl. 5, fig. 6.-ELLISOR, Bull. Amer. Assoc. Petr. Geol., vol. 
17, No. 11, 1933, pl. 3, fig. 21.-CusHMAN, U.S. Geo!. Survey Prof. Paper 181, 1935, 
p. 48, pl. 20, figs. 2-8.-FRANKLIN, Journ. Pal., vol. 18, 1944, p. 316, pl. 47, fig. 6. 

This is a characteristic species of the Jackson (Eocene) of Texas, 
Louisiana,· Mississippi, Alabama, and North Carolina. It is also re 
corded from the Alazan clay of Mexico and the Carapita formation of 
Venezuela. It is common at all three stations. 

Genus CANCRIS Montfort, 1808 
CANCRIS CUBJ~NSIS Cushman and Bermudez (Pl. 11, fig. 7) 

Cancris cubensis CusHMAN and BERMUDEZ, Contr. Cushman Lab. Foram. Res., vol. 13, 
1937, p. 25, pl. 2, figs. 48-50.-BERMUDEZ, Mem. Soc. Cubana Hist. Nat., vol. 11, 
1937, p. 343.-PALMER, l. c., vol. 15, 1941, p. 197, pl. 16, figs. 1, 12.-CusHMAN and 
Torm, Contr. Cushman Lab. Foram. Res., vol. 18, 1942, p. 85, pl. 22, figs. 1-3. 

Numerous specimens in the McBean material, although somewhat 
smaller than the types, seem identical in all other respects. The species 



EXPLANATION OF PLATE 11 
/\.II figures X 90 unless otherwise noted. 

F1G. l. Fatellina aduena Cushman. X 60. 2. Discorbis as sulat a Cushman. X 60. 
3. D. hcnus-phoerica Cushman. 4. D. yegnaensis Weinzierl and Applin. X 60. 5. D. 
georgian« Cushman and Herrick, n. sp. X 60. Holotype. 6. Valvi1.lineria tetcana Cush 
man and Ellisor. X 60. 7. Caucris cubcnsis Cushman and Bermudez, X 60. 8. Pvt 
uniulinella .atlaniisac Cushman. 9. P. daaiodlcnsis Howe and Wallace, 10. Cassidulina 
winniana Howe. 11, 12. Hoaithenino longispin.a. Cushman. J. 3. Globorotalia. cocoaensis 
Cushman. 14. Cibicides danviilensis Howe and Wallace. X 60. 15. C. zoesti Howe. 
x 60. 
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is known from the Eocene and Oligocene of Cuba. It occurs at all 
three stations. 

Family CASSIDULINIDAE 
Genus PUL VINULINELLA Cushman, 1926 

PULVINULINJi;J,LA ATLANTISAlc Ouslunn.n (Pl. 11. ftg , 8) 

P1dvinuiinella atlan.iis ae CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 15, 1939, p. 
72, pl. 12, fig. 16. 

This species was described from Eocene deposits off the Atlantic 
coast brought up in cores. Specimens in the McBean collections from 
all three stations were compared with the types and seem identical. 

rUI~VINULINlGJ_,J_,A J)ANVILJ...J_i;NSIS Howe n ntl \Vallacc (Pl. 11. fig. 9) 
Pvluniulinella danoillensis Hows am! WALLACE, Louisiana Geol. Bull. No. 2, 1932, p. 

71, pl. 13, fig. 7. 

A number of specimens from station 3 seem identical with this species 
from the Jackson (Eocene) of Louisiana. It is a very small species but 
seems to hold its characters very constantly. 

Genus CASSIDULINA d'Orbigny, 1826 
CASSIDULINA GJ,OBOSA Huntken 

Very rare specimens were found in the McBean material from sta 
tion 3. 

CASSIDULINA \VINNIANA Howe (Pl. 11, fig. 10) 
Cassidulina winniana Hewn, Geol, Bull. 14, Louisiana "Gcol, Survey, 1939, p. 82, pl. 11, 

figs. 7, 8. 

Rare specimens from stations 2 and 3 seem, in size and general char 
acters, very much like the type figure from the Cook Mountain forma 
tion of Louisiana. 

Family .HANTKENINIDAE 
Genus HANTKENINA Cushman, 1924 

HANTKlcNINA LONGJSI'lNA Cnstnnau (Pl. 11. fig-s. 11, 12) 
Honilsenina longis;oina CUSHMAN, Proc. U. S. Nat. Mus., vol. 66, Art. 30, 1924, p. 2, pl. 

2, fig. 4; Bull. Amer. Assoc. Petr. Geol., vol. 9, 1925, p. 299, pl. 7, fig. 3.-COLE, Bull. 
Arner. Pal., vol. 14, No. 51, 1927, p. 24, pl. 4, fig. 7.-CusHMAN, Journ. Pal., vol. 1, 
1927, p. 160, pl. 26, fig. 2.-NUTTALL, I. c., vol. 4, 1930, pp. 274, 284.-HOWE and 

In all figures: a, dorsal view; b, ventral view; c, apertmal view. 







FOR FORAMINIFERAL RESEARCH 
I 

WALLACE, Louisiana Geo!. Bull. No. 2, 1932, p. 55, pl. 10, fig. 2.-PIJPERS, Geo!. Pal. 
Bon'aire, 1933, p. 67, text figs. 77-79.-HowE, Geol. Bull. 14, Louisiana Geol. Survey, 
1939, p. 85, pl. 12, fig. 23.-THALMANN, Stanford Univ. Publ., Univ. Ser., Geol. Sci., 
vol. 3, No. 1, 1942, p. 6 (table). 
A very few rather small specimens of 

stations 1 and 2 in the McBean material. 
beds of Jackson and Claiborne age. 

71 

this Eocene species occur at 
This species is recorded from 

Family GLOBOROTALIIDAE 
Genus GLOBOROTALIA Cushman, 1927 

GJ,OllOltO'l'AJ,JA COCOA"ENSIS Cushman (Pl. 11. ns. 13) 
Globorot.alia cocoaensis CUSHMAN, Contr, Cushman Lab. Foram. Res., vol. 4, 1928, p. 

75, pl. 10, fig. 3.-HowE and WALLACE, Louisiana Geol. Bull. No. 2, 1932, p. 75, pl. 
14, fig. 4.-ELLISOR, Bull. Amer. Assoc. Petr. Geol., vol. 17, No. 11, 1933, pl. 4, fig. 
6.-CusHMAN, U. S. Geo!. Survey Prof. Paper 181, 1935, p. 50, pl. 21, figs. 1-3. 
CoRYELL and EMDICH, Journ. Pal., vol. 11, 1937, p. 301, pl. 43, fig. 11.-THALMANN, 
Stanford Univ. Publ., Univ. Ser., Geo!. Sci., vol. 3, No. 1, 1942, p. 9 (list). 
This species is very rare in the McBean material, occurring only at 

stations 2 and 3. It is a characteristic species of beds of Jackson age 
(Eocene). 

GJ~OBOitOTALIA CltASSATA (Cushmn.n) 
(For references, see these Contributions, vol. 19, 1943, p. 44.) 
A few specimens from stations 1 and 3 seem to belong to this species 

which is widely distributed in the upper Eocene. 

GLODOROTALIA CENTRALIS Cushman n.nd Dermlidez 
Globorotalia centralis CusHMAN and BERMUDEZ, Contr. Cushman Lab. Forarn. Res., 

vol. 13, 1937, p. 26, pl. 2, figs. 62-65.-HowE, Geol. Bull. 14, Louisiana Geo!. Survey, 
1939, p. 84, pl. 12, figs. 4-6. 
A number of specimens in the McBean material from stations 1 and 

3 are very similar to this species, except in the surface which is rough 
ened and in some specimens almost spinose. The species was described 
from the upper Eocene of Cuba and recorded from the Cook Mountain 
formation (Eocene) of Louisiana. 

EXPLANATION OF PLATE 12 
FIGS. 1-3. Globobulimina caribbea Cushman and Bermudez, n. sp, Recent, off Cuba. 

1, 2, X 20. 3, X 32. l, Helo type. 2, 3, Para types. 3, Young form. 4, 5. Pseudoclao 
ulina mooreuillensis Cushman and Applin, n. sp. Cretaceous, Alabama. X 30. 4, Holo 
type. 5, Paratype. a, side view; b, apertural view. 6, 9. Globigerinoides rubra 
(d'Orbigny). Recent, Atlantic. 6, X 75.. 9, Type figures. a, a, dorsal views; b, b, 
ventral views; c, c, peripheral views. 7, 10. Globigerina siphoniiera d'Orbigny. Recent, 
Atlantic. 7, X 75. 10, Type figures. a, a, dorsal views; b, b, ventral views; c, c, periph 
eral views. 8, 11. G. dutertrei d'Orbigny, Recent, Atlantic. 8, X 75. 11, Type figures. 
a, a, dorsal views; b, b, ventral views; c, c, peripheral views. ,- ... ~----'-~--------~-~- 

LIBRARY 
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Family ANOMALINIDAE 
Genus ANOMALINA d'Orbigny, 1826 

ANOl\lALINA COSTIANA \Vt~inzicrl and Annllu 
Anomalina costiana WEINZIERL and APPLIN, Journ. Pal., vol. 3, 1929, p. 409, pl. 44, fig. 

7.-HowE, Geol. Bull. 14, Louisiana Geo!. Survey, 1939, p. 86, pl. 13, figs. 9-11. 
CusHMAN and APPLIN, Contr. Cushman Lab. Forarn. Res., vol. 19, 1943, p. ·15, pl. 
8, fig. 11.-BEcK, Journ. Pal., vol. 17, 1943, p. 609, pl. 109, figs. 12, 19, 23. 

Rare specimens from station 3 very closely resemble this species de 
scribed from the Y egua formation of the Claiborne group (Eocene) of 
Texas and recorded from the Cook Mountain formation of Louisiana 
and the Eocene of Washington. 

Genus CIBICIDES Montfort, 1808 
CIBICIDES MISSISSIPPIENSIS (Cushman) 

Anomalina mississip-picnsis CusHMAN, U. S. Geo!. Survey Prof. Paper 129-E, 1922, p. 
98, pl. 21, figs. 6-8; I. c., Prof. Paper 129-F, 1922, p. 137; I. c., Prof. Paper 133, 1923, 
p. 42.-HowE, Journ. Pal., vol. 2, 1928, p. 174 (list).-COLE and PoNTON, Bull. 5, 
Florida State Geo!. Survey, 1930, p. 46, pl. 9, figs. 2, 3. 

Cibicid.es mississippiensis ELLISOR, Bull. Amer. Assoc. Petr. Geo!., vol. 17, No. 11, 1933, 
pl. 5, figs. 6, 7.-CusHMAN, U. S. Geo!. Survey Prof. Paper 181, 1935, p. 54, pl. 22, 
fig. 3.-Cu_sHMAN a'nd McGLAMERY, I. c., Prof. Paper 197-B, 1942, p. 75, pl. 7, fig. 14. 
-APP!.IN and JORDAN, Journ. Pal., vol. 19, 1945, p. 130 (list).-CusHMAN, Contr. 
Cushman Lab. Foram. Res., vol. 21, 1945, p. 10. 
This species is widely distributed in the lower Oligocene and in beds 

of Jackson age (Eocene). Specimens in the McBean material from 
station 3 are rather rare but seem typical. 

CIIJICIDJ~S DANVILJ,ENSIS Howe n.ml Wallace (Pl. 11, fig. 14) 

Cibicides danoillensis Howz and WALLACE, Louisiana Geo!. Bull. No. 2, 1932, p. 77, pl. 
14, fig. 5. 
This isone of the commonest species in the McBean material. It was 

described from the Jackson (Eocene) of Louisiana and our specimens 
agree closely with topotypes with which they were compared. They 
are from all three stations. 

CIUICIDES WJDSTI Howe (Pl. 11. fig. 15) 
Clbicider westi Howu, Geo!. Bull. 14, Louisiana Geo!. Survey, 1939, p. 88, pl. 13, figs. 

20-22.-KELLEY, Bull. Arner. Assoc. Petr. Geo!., vol. 27, 1943, p. 11 (list). 

Abundant specimens occurring in all the samples of the McBean col 
lection are very close to this species described from the Cook Mountain 
formation of the Claiborne group (Eocene) of Louisiana. They are 
slightly thicker than the Claiborne form and more pointed at the um 
bilical end, but otherwise are very similar. 

CJBICIDES cf. LOBA'l'ULUS (Walker aml Jacob) 

Abundant specimens in all the McBean samples may be referred to 
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this species. They are flattened and evidently represent attached speci 
mens, as they show a great deal of variation in the shape of the test. 
With these are other specimens somewhat similar in general characters 
but the test is somewhat thicker and more irregular in shape. It is dif 
ficult to separate these two forms. 

CIBICIDES PSEUDOUNGERIANUS (Cushmnn) 

(For references, see these Contributions, vol. 15, 1939, p. 76.) 
This species has a wide distribution in the Tertiary of America and, 

from the records, has a long vertical range. It is fairly common at all 
the stations in the McBean material but not as abundant as the pre 
ceding species. It has been found widely distributed in beds of Jackson 
age (Eocene) of the Gulf and Atlantic Coastal Plain. 

Family PLANORBULINIDAE 
Genus PLANORBULINELLA Cushman, 1927 

PLANOUBULINJ~LLA cf, LAltV A'l'A (J>arlrnr und ,Jones) 

Very rare specimens from station 1 are similar to this species but are 
very small. There are numerous records for this species from the Amer 
ican Oligocene, but none from the Eocene. 

269. A NEW SPECIES OF GLOBOBULIMINA FROM THE 
WESTERN ATLANTIC 

By JosEPH A. CusHMAN and PEDRO J. BERMUDEZ 
The genus Globobulirnina is represented largely by species from the 

Pacific area and Southern Europe. The species here described is by far 
the largest of the genus so far known. 

GJ,OBOBULIMINA CARIBBEA Cushmnn and Bermudes, n, sn. (Pl. 12, figs. 1-3) 

Test very large for the genus, slightly pyriforrn, early chambers 
slightly visible at the base, sides convex and tapering gradually toward 
the apertural end; chambers distinct, somewhat inflated, the last two 
making up a large portion of the surface of the test; sutures distinct, de 
pressed, especially in the last-formed whorl; wall smooth except at the 
base where in some specimens there is a slight tendency to become 
spinose; aperture elongate, with a slight lip at one side and a somewhat 
thickened, curving tooth projecting distinctly above the general out 
line of the test. Length of adult specimens 1.90-2.45 mm.; diameter 
1.13-1.57 mm. 
Holotype (Cushman Coll. No. 44079) from off southern Cuba, 

Atlantis station 3345, lat. 21 ° 08' N., long. 79° 56' 30'' W., 690- 
700 fathoms. 
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This species differs from Globobulimina perversa (Cushman) in its 

larger size, slightly more elongate form, and the tendency to spinosity 
at the base. 

270. A NEW PSEUDOCLAVULINA FROM THE UPPER 
CRETACEOUS OF ALABAMA 

By JosEPH A. CusHMAN and EsTHER R. APPLIN 

) 

1>8'1.~;uuocLAVULINA i'1001tEVIL.J. .. ENSIS Cusjunnn aml Al)Jllillr, n. Sil. (PL 12. fig-s, ·1. 5) 

Test elongate, in the adult about 311z times as long as broad, early 
portion triserial, triangular in section, the angles acute and slightly 
carinate, adult portion uniserial, circular in transverse section, the 
periphery with a strong keel at the middle of each chamber and con 
cave between; chambers of the early triserial portion rather indistinct, 
those of the adult uniserial portion distinct, thickest in the middle with 
a distinct, raised ridge; sutures depressed in the adult; wall arenaceous, 
slightly roughened; aperture rounded, terminal, with a slightly thick 
ened lip. Length 1.25-1.60 mm.; diameter 0.35-0.42 mm. 
Holotype (Cushman Coll. No 44087) from the Upper Cretaceous, 

Mooreville tongue of the Selma chalk, 4 feet below top, 5 miles SE. of 
Boligee on Forkland Road, on hill slopes east of Taylor Creek, Greene 
Co., Ala. Collected by D. Hoye Eargle. 
This species differs from Pseudoclauulina eggeri Cushman from the 

Upper Cretaceous of Germany in the more sharply angular triserial 
portion, the more distinct uniserial chambers and the distinctive, 
sharply raised areas of the middle part of the later chambers. This 
species seems to be an index fossil for the top portion of the Moore 
ville tongue of the Selma chalk, and is common at this point in the sec 
tion in wells across Mississippi, Alabama, and Georgia. 

271. THE SPECIES OF GLOBIGERINA DESCRIBED BY 
D'ORBIGNY IN 1839 FROM SHORE SANDS OF CUBA 

By JOSEPH A. CUSHMAN 
In his work on the foraminifera, in De la Sagra's "Histoire physique, 

poli tique, et naturelle de !'Ile de Cuba," in 1839 d'Orbigny described 
and figured three species assigned to Globigerina: G. rubra, G. siphon 
if era, and G. dutertrei. A study of specimens from the Western Atlantic 
seems to show that these are all valid species. Copies of d'Orbigny's 
original figures are given and photographs of specimens from the 
Western Atlantic. 
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GLOBIGERINOIDES RUBRA (d'Orbigny) (Pl. 12, llgs, 6, 9) 

Globigerina rubra D'0RBIGNY, in DE LA SAGRA, Hist. Physiq, Pol. Nat. Cuba, 1839, 
"Foraminiferes," p. 82, pl. 4, figs. 12-14. 

This is a very distinctive species, usually with a deep red color, 
especially in the early chambers, and has been made the genotype of 
Globigerinoides Cushman, 1927. It has a high spire, although this is 
somewhat variable, and has supplementary apertures in the adult on 
the upper margin of the chambers. It is a well known and widely dis 
tributed species, especially in the Tropical Atlantic. The surface is, as 
figured by d'Orbigny, finely spinose. 

GUlBIGJ£RINA Sll'HONIFEltA d'Orbigny (Pl. 12, figs. 7, 10) 
Globigeriua siphoniiera n'01rn1GNY, in DE I.A SAGRA, Hist. Physiq. Pol. Nat. Cuba, 1839, 

"Foraminiferes," p. 83, pl. 4, figs. 15-18. 

This species has hardly been referred to since its description in 1839. 
d'Orbigny figured a specimen with four chambers in the adult whorl, 
the chambers increasing rather rapidly in size as added, the surface 
with rather fine spinose projections, and the aperture small. A very 
similar specimen is figured (pl. 12, fig. 7) from Challenger station 122, 
but the surface is not as .hispid as that figured by d'Orbigny. Other 
specimens found with this, however, do show a more spinose surface. 
The series of specimens agree very well in other characters with 
d'Orbigny's figure and description, and it would seem that this is a valid 
species in the Western Atlantic and may perhaps be found in the deeper 
water deposits of the late Tertiary of the same region. It may be dis 
tinguished from G. bulloides d'Orbigny by its very much smaller 
aperture. 
The specific name, siphonif era, is apparently derived from the sur 

face character which d'Orbigny described as "petits tubes perces a 
leur extrernite" and fig. 18 on his plate shows these "siphons" greatly 
enlarged. 

.: 

GLOBIGJ>;ItINA I>UTJ~ltTIU£1 cl'Orbign,· (Pl. 12, figs. 8, 11) 

Globigerina duiertrei u'ORBIGNY, in DE LA SAGRA, Hist. Physiq. Pol. Nat. Cuba, 1839, 
"Foraminiferes," p. 84, pl. 4, figs. 19-21. 
This species has been confused with G. dubia Egger and G. conglom 

erat a Schwager. It has four or five globular chambers in the adult 
whorl increasing very gradually and evenly in size as added, the spire 
rather low but fairly distinct, the ventral side strongly umbilicate, the 
aperture itself rather small and with a slight lip. The surface is fairly 
smooth and composed of numerous slightly raised areas, close together, 
and rather evenly distributed over the entire surface. It is not def 
initely reticulate as are so many species of this family. 



76 CONTRIBUTIONS FROM THE CUSHMAN LABORATORY 
RECENT LITERATURE ON THE FORAMINIFERA 

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

Crespin, Irene. Permian Foraminifera from Oonah, Tasmania.-Australian Journal of 
Science, vol. VII, No. 2, Oct. 1944, p. 59.-Several genera and species recorded, 
none new. 

) 

Some Permian Foraminifera from Eastern Australia.-Proc. Roy. Soc. Queensland, 
vol. LVI, No. 3, Feb. 5, 1945, pp. 23-30, pl. III.-A number of species are de 
scribed and figured, the following new: N odosaria serocoldensis, N. s pringsur 
ensis, Dcnialina gra.yi, and Frondicularia parri. 

The Hutton Creek Bore, Queensland.-Commonwealth of Australia, Dept. of Sup 
ply and Shipping, Mineral Resources Survey, Report No. 1945/14, Feb. 16, 1945, 
pp. 1-3, 1 diagram.-A few foraminifera listed. 

The Arcadia Bore, Queensland.-L.c., Report No. 1945/15, Feb. 16, 1945, pp. 4-7, 
1 diagram.-A few foraminifera listed. 

Preliminary Notes on a Microfauna from the Lower Cretaceous Deposits in the 
Great Artesian Basin.-L.c., Report No. 1945/16, Feb. 20, 1945, pp. 1-5, map. 
Numerous foraminifera listed with numerous localities given. 

Brotzen, F. De Geologiska Resultaten fran Borrningarna vid Hollviken. Prelim'iniir 
rapport, Del I: Kritan.-Sveriges Geologiska Undersokning, Ser. C, No. 465, 
(1944) 1945, pp. 1-65, pis. 1, 2, 10 text figs.-Pages 43-57, with plates 1 and 2 
and several text figures, contain a chapter in English entitled "Certain Foramin 
ifera characteristic of the profile." Numerous species and varieties are noted and 
a number figured, the following new: Pseudouoigerina rugosa: n. sp., Bolluinoides 
peterssoni n. sp., Pseudoualoulineria uombensis n. sp., Stensioina exscul-pt.a 
(Reuss), var. gracilis n. var., Cibicidoides ( Cibicides) turonica n. sp., C. ( C.) 
cenonianica n. sp., Cibicides [ormosa n. sp., and Anomalinoides globosa n. sp. 

Cole, W. Storrs. Larger Foraminifera of Lau, Fiji.-In Ladd and Hoffmeister, Bull. 
181, Bernice P. Bishop Museum, 1945, pp. 272-297, pis. 12-30.-Numerous species 
and varieties are described and figured, the following new: O'perculina mb alauu- 

· cnsi: n. sp., Lc pidocyclina (i'vfolt.ilepidina) /ijiensis n. sp., L. (Nephrolepidina) 
piuananera» n. sp., L. (N.) rut teni Van der Vierk, var. lauensis n. var., L. 
(Eidepichna.) oneataensis n. sp., and L. thihombiaensis n. sp. 

Stratigraphic and Paleontologic Studies of Wells in Florida-No. 4.-Florida Geo!. 
Survey, Geo!. Bull. No. 28, M<1y, 1945, pp. 1-160, pis. 1-22, numerous text figures 
and tables.-Many species and varieties of foraminifera are described and fig 
ured, the following new: Lepidocyclina (Nephrolepidina) leonensis n. sp., L. 
(N.) sanferna.ndensis Vaughan and Cole, var. tallahasseensis n. var., and L. 
(N.) susoanneensis n. sp. 

Cushman, Joseph A. Parallel Evolution in the Foraminifera.-Amer. Journ. Sci., vol. 
243-A, Daly Volume, 1945, pp. 117-121, pis. I, 2.-Various lines of evolution in 
different groups are noted and illustrated. 
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Richards, Horace G. Subsurface Stratigraphy of Atlantic Coastal Plain between New 

Jersey and Georgia.-Bull. Amer. Assoc. Petr. Geo!., vol. 29, No. 7, July, 1945, 
pp. 885-955, 27 figs.-A few foraminifera listed. 

Goudkoff, Paul P. Stratigraphic Relations of Upper Cretaceous in Great Valley, Cal 
ifornia.-L. c., pp. 956-1007, 17 figs.-A table showing the distribution of many 
species of foraminifera is given. 

]. A. C. 
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