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The type locality of the Pecan Gap Chalk member of the Taylor 
marl is in a cut of the Gulf, Colorado, and Santa Fe R ailway, 1h mile 
east of Pecan Gap, Delta Co., Texas. Samples from this chalky 
material were collected by Cushman and Waters from two levels, called 
stations 31 and 32, the latter about six feet above the former. 

By careful preparation, boiling with soda, and washing the residue 
gently, a very good fauna was obtained. It is interesting to note. that 
in spite of the fact that the chalky deposits at the type locality are 
more or less uniform there is a considerable difference in some of the 
species even in the six-foot gap between the stations. For example, 
st ation 32 contains many specimens of Stensioina americana, but this 
species was not found in the material from station 31. On the other 
hand, st ation 31 has many more species than station 32 with an 
indication that ecologically it might have been deposited under some­
wh at deeper conditions. 

Where the synonymy has been given for the various species in fairly 
recent papers, reference is made to the page where these may be found. 
Addit ional species are present from both localit ies, but represented 
by immature or poorly preserved specimens which cannot be identified 
with accuracy, and these are left out. 

The following species were found': 

Family REOPHACIDAE 

Genus REOPHAX Montfort, 1808 


REOPHAX COl\"STRICTUS (Reus s) (PI. 1, fig. 1) 

H aplostiche constncta REUSS, in Geinitz, Palaeontographica, vol. 20, pt. 2, 1872-75 
(1874), p. 122, pI. 24, figs. 9-12.-PERNER, Sitz. k. bohm. Ges. Wiss. Prag, 1893, p. 
38.-MATOUSCHEK, Lotos, vol. 43, 1895, p. 125.-FRANKE, Verhandl. naturh. Ver. 
preuss. Rheinlande u. Westfalens, Jahrg. 69, 1912 (1913), p. 260; Abhandl. geol.­
pal. lnst, Univ. Greifswald, vol. 6, 1925, p. 8, pI. 1, fig, 7; Abhandl. Preuss. geol. 
Landes., n. ser., vol. lll, 1928, p. 20, pI. 2, fig. 5.-BROTZEN, Zeitschr, deutschen 
Palastina-Vereins, Jahrg. 1934, p. 32. 

Test composed of a few, usually 2 or 3, subglobular chambers, m­
·Pu blished by vermlsslon of the Director, United States Geological Survey. 
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creasing very little if at all in diameter; chambers distinct, the later 
ones becoming constricted so that t he sutures are much depressed; 
wall coarsely arenaceous, roughly fini shed; apertural end when perfect 
terminating in a definite neck. Length 1.25 mm.; diameter 0.45 mm. 

T he American specimens referred to t his species may be distinguished 
from Reophax texanus by the more elongate chambers and by the very 
definitely constricted necks between the chambers. In America this 
species occurs mostly in the Taylor marl and its members, but speci­
mens also occur in the Prairie Bluff chalk of Alabama. It is rare at 
station 31. 

Family AMMODISCIDAE 
Genus AMMODISCUS Reuss, 1861 

AMMODISCUS CRETACEUS (Reuss) (PI. 1. fig . 2) 


(For references see these Contributions, vol. 10, 1934, p. 45) 


A single specimen was found at station 31. 


Family LITUOLIDAE 

Genus AMMOBACULITES Cushman, 1910 


A1UMOBACULITES S TEPH ENSONI Cushmau (PI. 1. fig . 3) 

Ammobaeulites stephensoni CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 9, 
1933, p. 49, pI. 5, fig . 2. 

The species is largely confined to the members of the Taylor group. 
Specimens occur at station 31. 

Family TEXTULARIIDAE 

Genus SPIROPLECTAMMINA Cushman, 1927 


SPIROPLECTAMMINA LAEVIS (Roemer), ,·ar. CRET OSA Cushman (PI. 1. fig . 4) 

Spiropleetammina laevis (ROEMER), var. eretosa CUSHMAN, Contr. Cushman Lab. 
Foram. Res., vol. 8, 1932, p. 87, pI. 11, fig . 3.-JENNINGS, Bull. Amer. PaL, vol. 23, 
No. 78, 1936, p. 12, pI. 1, fig. 2.-CUSHMAN, Contr. Cushman Lab. Foram. Res., 
vol. 16, 1940, p. 52, pI. 9, fig. 3.-CUSHMAN and TODD, I. c., vol. 18, 1942, p. 25, pI. 
5, fig. 1. 

Spiropleetamm ina semieomplanata PLUM MER (not CARS EY) , Univ. T exas Bull. 3101, 
1931, p. 129, pI. 8, fig. 8 (not fig . 7). 

This is a common variety throughout the T aylor group with rare 
occurrences in the Austin group. It occurs commonly at both stations. 

Genus TEXTULARIA Defrance, 1824 
TEXTULARIA RIPLEYENSIS W. B erry (PI. 1. fig. 5) 

Textularia ripleyensis W. BERRY, in Berry and Kelley, Proc. U. S. Nat. Mus., vol. 76, 
Art. 19, 1929, p. 4, pI. 2, fig. 2.-CUSHMAN, Tenn. Div. Geol., Bull. 41, 193 1, p. 
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19, pI. 1, figs. 6, 7; Contr. Cushman Lab. Foram. Res., vol. 8, 1932, p. 96, pI. 11, 
figs. 12, 13 ; Journ. Pal. , vol. 6, 1932, p. 332.-SANDIDGE, 1. c., 1932, p. 267, pI. 41, 
figs . 6-8. 

This species is widely distributed throughout the upper and middle 
parts of the T aylor marl for which it is an excellent index fossil. A few 
records include the members of the lower part of the Navarro group 
which have numerous species in common with the Taylor group. 

Family VERNEUILINIDAE 

Genus TRITAXIA Reuss, 1860 


TRITAXIA EJ.LISORAE Cushman (PI. 1, fig. 6) 

Tritaxia ellisorae CUSHMAN, Special Publ. No.6, Cushman Lab. Foram. Res., 1936, p. 
5, pI. 1, fig. 9; Special Publ. No.7, 1937, p. 28, p!. 4, figs. 9, 10. 

This species was described from material of Pecan Gap chalk age. 
It occurs at both stations and seems to be an index fossil for this part 
of the Cretaceous. 

Genus PSEUDOCLA VULINA Cushman, 1936 
P S E U DOCLAVIJLJNA CLAVATA (Cushman ) (PI. 1, fig. 8) 

(For references see these Contributions, vol. 18, 1942, p. 53) 

T his widely ranging species occurs at both stations. 

Genus CLA VULINOIDES Cushman, 1936 
CLAVULINOIDI~S TRIJ.ATERA (Cu.hm ltn) (PI. 1, fig. 7) 

(For references see Special Pub!. No.7, Cushman Lab . Foram. Res., 1937, p. 121) 

T ypical specimens occur at both stations. 

CLAVULINOIDES T RILATERA (Cushman), , ·ar. CONCAVA (Cushman) (PI. 1. fig . 9) 

(For references see Special Pub!. No.7, 193 7, p. 121) 

Specimens were found only at station 32. 

CLAVULINOIDES ASP E RA (Cushman ) (PI. 1. fig. 10) 

(For references see Special Pub!. No.7, 1937, p. 122 ) 

Specimens were found only at station 31. 

Genus HETEROSTOMELLA Reuss, 1865 
IIETER OSTOi\IELLA AMERICANA Cushman (P I. 1. figs. 11. 12) 

(For references see Special Publ. No.7, 1937, p. 142) 

This is an index fossil for the Taylor group, although a few speci­
mens from the N avarro resemble it. T he microspheric and megalo­
spheric forms are quite different in shape as shown in the figures. It 
is common at both stations. 
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Family VALVULINIDAE 

Genus ARENOBULIMINA Cushman, 1927 


ARENOBULDIDiA AMERICANA Cus hmaD (PI. 1, fig . 13) 

(For references see Special Pub!. No.8, 1937, p. 44) 

This species ranges from the Austin group upward into the Navarro, 
but is most abundant in the Taylor group, It occurs at both stations. 

Genus EGGERELLA Cushman, 1933 
EGHgREI,LA (?) TR.oCHOIIlF;S (Reuss) (PI. 1, fig. 14) 

(For references see Special Pub!. No.8, 1937, p. 46) 

This seems to be a characteristic fossil of the upper part of the 
Taylor group with a very few records from the lower part of the 
Navarro group. It is rare at station 31. 

Genus DOROTHIA Plummer, 1931 
DOROTHIA STEPHEXSONI Cushman (PI. 1. figs. 15, 16) 

Dorothia stephensoni CUSHMAN, Special Pub!. No.6, Cushman Lab, Foram. Res., 
1936, p. 28, pI. 4, fig. 15; Special Pub!. No.8, 1937, p. 82, p!. 8, figs. 31, 32. 

This is a common species with a wide range in the American Upper 
Cretaceous, but is especi ally abundant in the Taylor marl. It occurs 
at both stations. 

Family LAGENIDAE 
Genus ROBULUS Montfort, 1808 

There are numerous specimens belonging to this genus, but most of 
the available specimens represent young stages, and, in the present 
chaotic condition of the Cretaceous species of Robulus, cannot be 
identified with any reasonable degree of certainty. 

EXPLANATION OF PLATE 1 
(All figures X 50) 

FIG. 1. Reophax constrictus (Reuss). 2. Ammodiscus cretaceus (Reuss) . 3. 
Ammobaculites stephensoni Cushman. 4. Spiroplectammina laevis (Roemer), var. 
eretosa Cushman. 5. T extularia ripleyensis W. Berry. 6. Tritaxia ellisorae Cush­
man. 7. Clavulinoides trilatera (Cushman). 8. Pseudoclavulina clavata (Cush­
man). 9. Clavulinoides trilatera (Cushman), var. concava (Cushman). 10. C. 
aspera (Cushman). 11, 12. Heterostomella americana Cushman. 11, Megalo­
spheric form; 12, microspheric form. 13. Arenobulimina americana Cushman. 14. 
Eggerella (?) t·rochoides (Reuss). 15, 16. D orothia stephensoni Cushma n. 17. 
Planularia tricarinella (Reuss). 18. Margim tlina crelacea Cushman. 19. Nodo. 
saria d . aspera Reuss. 20. M arginulina d. tripleura (Reuss). 21. M . bullala 
Reuss. 22. M. munda Cushman. 23. M. sp. 24. Dentalina lorneiana d'Orbigny_ 
25. D. basilorta Cushman. 26. Marginulina d. rec ta (d'Orbigny). 27. D enta­
lina megalopoli tana Reuss. 28. D . gracilis d'Orbigny. 29. D. solvata Cushman. 
30. D. catenula Reuss. 31. D. alternata (Jones) . 
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G enus PLANULARIA Defrance, 1824 
PLANULARIA TRJCARINE LLA (Reuss ) (PI. 1. fig. 17) 

(For references see these Contributions, vol. 17, 1941, p. 69) 

The only American Cretaceous record for this species IS from the 
Pecan Gap chalk. It is rare at station 31. 

Genus MARGINULINA d'Orbigny, 1826 

MARGINULIl\'A STEPHENSONI Cushman 


Marginulina stephensoni CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 13, 1937, 

p. 93, pI. 13, figs. 10, 11. 

This species apparently ranges from the Austin group to the lower 
part of the Navarro group. It is rare at station 31. 

~IARGINULIl\'A MU:\,DA Cushman (PI. 1. fig. 22) 

M arginulina munda CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 14, 1938, p. 
34, pI. 5, figs. 11, 12. 

This species is recorded only from its type locality, the upper part of 
the Taylor marl, 0.3 miles by road SE. of Gastonia, Kaufman Co., 
T exas. It IS rare at station 31. 

MARGINULINA cf. RE CTA «1'Orbigm') (PI. 1. fig . 26) 

A few specimens from station 31 are apparently related to this spe­
cies described by d'Orbigny from the Cretaceous, White Chalk, of the 
Paris Basin. It occurs rarely in the upper part of the Taylor marl 
of T exas. 

lIIARGIl\'ULINA CI{E TACEA Cushman (PI. 1. fi g. 18) 

Marginulina cretacea CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 13, 1937, p. 
94, pI. 13, figs. 12-15. 

The range of this species is apparently confined to the Taylor group 
and the lower part of the Navarro group. It occurs at both stations. 

EXPLANATION OF PLATE 2 
(Figs. 1 and 33 , X 38; others, X 50) 

FIG. 1. Nodosaria affin'is Reuss. 2. N. obscura Reuss. 3. N. proboscidea 
Reuss. 4. Pseudoglandulina lagenoides (Olszewski). 5. Saracenaria triang1daris 
(d'Orbigny). 6. Palmula rugosa (d 'Orbigny) . 7. Frondicttlaria linearis F ranke. 
8. F. arch-iaciana d'Orbigny. 9. F. frankei Cushman. 10. F. inte1'mit tens Reuss . 
11. Dentalina aculeata d'Orbigny. 12. Lagena cf. acuticosta Reuss. 13. L. cf. 
apiculata Reuss. 14. L. cf. substriata Williamson. 15. Clobulina cf. lacrima Reuss. 
16. Py rulina cf. cylindroides (Roemer) . 17. B olivinopsis rosula (Ehrenberg). 18. 
Gurnbelina plummerae Loetterle. 19. C. striata (Ehrenberg). 20. C. planata 
Cushman. 21. C. globocarinata Cushman. 22. B olivinoides decorata (Jones), 
var. delicatula Cushman. 23. B. deco'rata (Jones) . 24. Buliminella carseyae 
Plummer. 25. Bulimina reussi Morrow. 26. Virgulina tegula/a Reuss. 27. Bol­
ivina cretosa Cushman. 28. L oxostoma cu,shmani Wickenden. 29. Pleurostomel/a 
subnodosa Reuss. 30. Eouvigerina gracilis Cushman. 31. Pset~douvigerina cretacea 
Cushman. 32. Nodosarella gracillima Cushman. 33. Bullopora laevis (Sollas). 
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~IARGINUI,IXA cf. TRI P LEURA (Reuss) (PI. 1. fig. 20) 

Marginulina d . tripleura CUS HMAN, Contr. Cushman Lab. Foram. Res., vol. 13, 1937, 
p. 95, p!. 14, figs. 5, 6. 

The few occurrences of this form are from the Taylor group and the 
Neylandville marl of the lower part of the N avarro group. It occurs 
rarely at station 31. 

MAItGIXULINA BljLLATA R euss (PI. 1. fig . 21) 

M argin11lina bullata REUSS, Verstein. bohm. Kreide., pt. 1, 1845, p. 29, p!. 13, figs. 
34-38.-CUSHMAN, Contr. Cushman Lab. Foram. Res., vo!' 13, 193 7, p. 96, pI. 
14, figs. 9-15. 

The American Cretaceous occurrences of this species are almost en­
tirely in the T aylor group, with very rare ones in the lower part of 
the Navarro group. I t is rare at station 31. 

MARGIXUI,INA SI). (P I. 1. fig . 23 ) 

A single incomplete specimen from station 32 is figured. The same 
form was found in a sample of the upper part of the Taylor marl, 
branch of Kickapoo Creek, 1200 feet S. of public road, 1.8 miles NW. 
of Annona, Red River Co., Texas. It may prove to be a good index 
fossil for this part of the T aylor. 

Genus D E NTALINA d'Orbigny, 1826 
DENTALI N A ALTERNATA (Jones) (PI. 1. fig . 31) 

(For r.eferences see these Contributions, vol. 16, 1940, p. 76) 

Specimens of this species are easily broken and only fragmentary 
ones occur at both stations. It ranges from the upper part of the Austin 
group into the lower part of the Navarro group . 

I>ENTALINA GR ACILIS 11'Orhigny (PI. 1 . fig. 28 ) 
(For references see these Contributions, vol. 18, 1942, p. 57) 

Specimens referable to this species occur th roughout most of the 
American Upper Cretaceous section . It is rare at station 31. 

DEXTAI,IXA LORNF~IANA ll'Orhigm' (PI. 1. fig. 24) 

(For references see these Contributions, vo!' 16, 1940, p. 77) 

This widely ranging species occurs at station 31. 
D ENTALINA IlASITORTA Cllshman (PI. 1 , fig . 25) 

Dentalina basitarla CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 14, 1938, p. 
37, pI. 6, figs. 4, 5; vol. 16, 1940, p. 80, pI. 13, figs . 21, 22.-CUSHMAN and H ED­
BERG, I. c., vol. 17, 1941, p. 88, pI. 21, fi g. 24. 

This species is almost entirely confined to the Taylor marl or its 
equivalents. It occurs at station 31. 

I>ENTAI,INA A()ULE ATA ll'Orb igny (P I. 2, fig. ll) 

Dentalina aculeata D'ORBlGNY, Mem. Soc. geol. France, ser. 1, vol. 4, 1840, p. 13. pI. 
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1, figs. 2, 3.- REUss, in Geinitz, Grundr. Verstein., 1845-46, p. 654, pI. 24, fig. 10. 

-CUSHMAN, Journ. Pal., vol. 6, 1932, p. 335, pI. 50, fig. 7. 


Broken specimens referable to this species occur at both stations. 

No complete specimens have been obtained. They may possibly belong 
to R amulina. - - . 

DE:S'l'A T,INA ~1l~GAT,OPOI,ITANA Reuss (PI. 1. fi g. 27) 

(For references see these Contributions, vol. 16, 1940, p. 80) 

In the A~erican Cretaceous, specimens referable to this species occur 
mostly in t he Taylor marl or its equivalents, but there are a few 
records from the N avarro group. It is rare at station 32. 

DENTAI,I:SA CATE~-ULA Reuss (PI. 1. fig. 30) 

Dentalina catenula REUSS, Sitz. Akad. Wiss. Wien, vol. 40, 1860, p. 185, pI. 3, fig. 6. 
-CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 16, 1940, p. 81, pI. 13 , 
figs. 29-34. 

This species seems to be largely confined to the upper an d middle 
parts of the T aylor group with a few records from the lower part of the 
Navarro group. It occurs in some numbers at station 31. 

DENT ALINA SOI ,VATA Cushman (PI. 1. fig. 29) 

Dentalina solvata-CusHMAN, Contr. Cushman La b. Foram. Res., vol. 14, 1938, p. 39, 
pI. 6. figs . 9-14; vol. 16, 1940, p. 83, pI. 14, figs. 13 -17. 

Typical specimens occur at station 31. Most of the occurrences of 
this species are in the Taylor group with rare ones in the Austin and 
lower part of the Navarro group. 

Genus NODOSARIA Lamarck, 1812 
.NODOSARIA IU'FI1'o(lS Reuss (PI. 2. fig. 1). 

(For references see these Contributions, vol. 18, 1942, p. 58) 

This widely ranging species occurs at both stations_ 
NODOS.<\.RIA cf. ASPERA Reuss (PI. 1. fig. 19) 

(For references see these Contributions, vol. 16, 1940, p. 88) 

The American Cretaceous records for t his species are almost entirely 
from beds of Taylor age. It is very rare at station 31. 

NODOSARIA OBSCURA Reuss (PI. 2. fig. 2) 

(For references see these Contributions, vol. 16, 1940, p. 90, and additions below) 
Nodosaria obscura TAPPAN, Journ. Pal., vol. 14, 1940, p. 104, pI. 16, figs. 7, 8. ­

V1EAUX, I. c., vol. 15, 1941, p. 627 (list) .-Lozo, Bull. Amer. Assoc. Petf. Geol. , 
vol. 27, 1943, p. 1066 (list).-TAPPAN, Journ. Pal., vol. 17, 1943, p. 496, pI. 80, 
figs. 1, 2. 

The species in the American Upper Cretaceous occurs mainly in the 
upper beds of Taylor age and lower beds of Navarro age. The above 
additional records are from the Lower Cret aceous. It occurs rarely at 
station 31. 
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NODOSA RIA I'ROBOscrDEA Reu," (PI. 2. fig. 3) 

Nodosaria proboscidea REUSS, in Haidinger's Nat. Abhandl. , vol. 4, 1851, p. 23, pI. 1, 
fig. 6.-CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 16, 1940, p. 89, pI. 16, 
figs. 8, 9. 

The few American Cretaceous records for this species are from the 
upper part of the Taylor marl. It is rare at station 31. 

Genus PSEUDOGLANDULINA Cushman, 1929 
pSEunOHLANDULIN A J"AHE NOIDES (Olszewski) (PI. 2. fig. 4) 

(For references see these Contributions, vol. 17, 1941, p. 89) 

The American records for this species are from the beds of Navarro 
age and the upper beds of Taylor age. Specimens occur at station 31. 

Genus SARACEN ARIA Defrance, 1824 
SARACENARIA TRIANHULARIS (d'Orbign,') (PI. 2. fig. 5) 

Crist ellaria triangularis D'ORBlGNY, Mem. Soc. geoL France, ser. 1, vol. 4, 1840, p. 27, 
pI. 2, figs. 21, 22. 

Saracenaria triangularis CUSHMAN and CHURCH, Proc. Calif. Acad. Sci., ser. 4, vol. 18, 
1929, p. 505, pI. 37, figs. 13, 14.-CUSHMAN and HEDBERG, Contr. Cushman Lab. 
Foram. Res., vol. 17, 1941, p. 88, pI. 21, fig . 35 . 

There are numerous Cretaceous records for this species, m any of 
them not typical. In the American Cretaceous it ranges from the 
Austin group into the lower beds of Navarro age, but is most common 
in the Taylor group. It occurs at both stations. 

Genus PALMULA Lea, 1833 
PALMULA RUGOSA (d'Orbigny) (Pl. 2. fig. 6) 

(For references see these Contributions, vol. 11, 1935, p. 83) 

In the American Cretaceous this species is most frequent in beds of 
Taylor age, although the records include a few in the Navarro group 
and one in the upper part of the Austin group. It occurs at both 
stations. 

Genus FRONDICULARIA Defrance, 1826 
FRONDICULARIA GOLDFUSSI Reuss 

(For references see these Contributions, vol. 17, 1941, p. 91) 

The American Cretaceous records are mostly from the beds of Taylor 
age with a few from the upper part of the Austin group. It is rare at 
station 31. 

FRONDICUJ"ARIA I"INEARIS Franke (PI. 2. fig. 7) 

(For references see these Contributions, voL 12, 1936, p. 21) 

In the American Cretaceous the range of this species seems to be 
from the upper beds of Austin age through most of the beds of T aylor 
age. It is rare at station 31. 
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FRONDICULARI A INTER~DTTENS Reuss (PI. 2. fig. 10) 

(For references see these Contributions, vol. 18, 1942, p. 61) 

This species is a characteristic one of beds of Taylor age, especially 
of the upper part. It is rare at station 31. 

FRONDICULARIA FRANKEl Cushman (PI. 2. fig. 9) 

(For references see these Contributions, vol. 12, 1936, p. 18) 

This species is characteristic of the upper and middle beds of Taylor 
age, although there are a .few records from the lower beds of Navarro 
age. Typical specimens occur at station 31. 

FRONDICULARIA ARCHIACIA:-.IA d'Orhigny (PI. 2. fig. 8) 

(For references see these Contributions, vol. 12, 1936, p. 19) 

This species, in the American Cretaceous, is characteristic of beds of 
Taylor age with a few records from the lower beds of Navarro age. It 
occurs rarely at both stations. 

Genus LAGENA Walker and Jacob, 1798 
LAGENA cf. ACUTICOSTA Reuss (PI. 2. fig. 12) 

Specimens referred to this species occur commonly at station 32 but 
very rarely at stat ion 31. 

LAGENA cf. APICULATA Reuss (PI. 2. fig. 13) 

A single specimen from station 31 may be referred to t his species. 

•L AGENA cf. SUBSTRIATA W illiamsoll (PI. 2. fig. 14) 

A single specimen from station 31 resembles this species. 

Family POLYMORPHIN IDAE 

Genus GLOBULINA d'Orbigny, 1826 
GLOBULINA cf. J~ACRnIA Reuss (PI. 2. fig . 15) 

A single specimen from station 32 may be referred questionably t o 
t his species. 

Genus PYRULINA d'Orbigny, 1839 
PYRULINA cf. CYLINDROIDF~S (Roemer) (PI. 2. fig . 16) 

Rare specimens from st ation 31 seem related to this speCles. 

Genus BULLOPORA Quenstedt, 1856 
B ULLOP OR A L AEVI S (SoDas ) (PI. 2. fig. 33) 

(For references see these Contributions, vol. 19, 1943 , p. 63) 

T his species seems to have a wide vertical range from the upper part 
of the Austin group to the N avarro. T he specimen from station 31 
shows several connected chambers attached to a small pebble. 

http:ARCHIACIA:-.IA


10 CONTRIBUTIONS FROM THE CUSHMA LABORATORY 

Family HETEROH ELICIDAE 

Genus BOLIVINOPSIS Yakovlev, 1891 


B OLIVINOPSIS ROSULA (Ehrenberg) (P i. 2 . fig. 17) 

(For references see these Contributions, vol. 19, 1943, p. 64) 

This species has a wide range in t he American Upper C retaceous. 
It occurs at both stations. 

Genus GUMBELINA Egger, 1899 
G mml;;LlXA PLU l\OrnRAE Loett~rlp (Pi. 2. fi g . 18) 

(For references see these Contributions, vol. 18, 1942, p. 62 ) 

Th e range of this species is from the upper beds of Austin age 
through the T aylor group and into the Ney landville m arl of t he lower 
part of t he Navarro group. It occurs at both stations. 

G t'~lBELIXA STRIATA (E hl'enber ",) (Pl. 2. fig . 19) 

(For references see these Contributions, vol. 18, 1942, p. 63) 

While the range of this species in t he American Cretaceous is from 
beds of Austin age through the Taylor group into the N eylandville 
marl of the lower part of the Navarro group, it is found most frequent­
ly in the upper beds of Taylor age. It occurs at station 31. 

Glll\IBELIXA PI,AXATA Cnsluna n (Pi. 2. fig . 20) 

Giimbelina planata C US HMAN, Contr. Cushman Lab. Foram. Res., vol. 14, 1938, p. 12, 
pl. 2, figs. 13 , 14. 

This species is known only from the upper portion of the T aylor 
marl. It occurs rarely at station 31. 

Gu~JBI;;LIXA PSEUDOTESSERA Cushman 

Giimbelina lessera CUSHMAN (not Grmnmostomu m lessera EHRENBERG), J ourn. Pal., 
vol. 6, 1932, p. 338, pI. 51, figs. 4, 5.-LoETTERLE, Nebraska Geol. Survey, 2d ser., 
Bull. 12, 1937, p. 34, pI. 5, fig. 4. 

Giimbelina pse u.dotessera CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 14, 1938, 
p. 14, pI. 2, figs. 19-21. 

This species apparently ranges through the Austin and Taylor 
groups. It occurs at station 32. 

Gtll\IBE LTN A GLOBOCARI NATA Cn.hman (Pi. 2. fig . 21) 

Giimbelina globocarinata CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 14, 1938, 
p. 10, pI. 2, figs. 4, 5.-CUSHMAN and DEADERlCK, 1. c., vol. 18, 1942, p. 63. 

From avail able records the vertical range of this species seems to 
be from the Austin group, through th e T aylor, and into horizons 
equivalent to t he Neylandville marl of the Navarro group, but not 
above. It occurs at station 32. 

Genus BOLIVINOIDES Cushman, 1927 
nOLlVINOID]<~S DECORATA (Jones) (Pi. 2. fig. 23) 

Bolivina decorata JONES (in Wright), Proe. Belfast at. F ield Club, 1884-85 (1886), 
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Appendix 9, p. 330, pI. 27, figs. 7, 8.-WRIGHT (in Welch) , Irish Naturalist , 1902, 
p. 179 (list) .-HERON-ALLE:-l and EARLAND, Journ. Roy. Micr. Soc., 1909, p. 336; 
1910, p. 409, pI. 7, figs. 1, 2.-MACFADYEN, Geol. Mag., vol. 69,1932, p. 487 ( list), 
pI. 35, fig. 20. 

Bolivinoides deco ra la CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 2, pt. 4, 
1927, p. 89, pI. 12, fig . 9; Special Publ. No.5, 1933, pI. 26, fig. 18.-SANDIDGE, 
Amer. M idland Nat., vol. 13, 1932, p. 196, pI. 19, fig. 16.-CoLE, Florida Dept. 
Conservation, Geol. Bull. 16, 1938, p. 35 (list), pI. 4, fig. 9. 

The typical form of the species occurs most commonly in the upper 
and middle beds of Taylor age with rare occurrences in the N avarro 
group. It is common at both stations. 

BOJ~IVI"'OIl)ES D E CORATA (Jonp.). nlr. DELICATULA Cushman (PI. 2. fig. 22) 

Bolivina decorata CUSHMAN (not JONES), Bull. Amer. Assoc. Petro Geol., vol. 10, 
1926, p. 586, pI. 15, fig. H.-WHITE, Journ. PaL, vol. 3, 1929, p. 43, pI. 5, fig. 1.­
PLUMMER, Univ. Texas Bull. 3101, 1931 , p. 181, pI. 10, fig. 10. 

Bol;vinoides decorata (JONES) , var. delicalula CUSHMAN, Contr. Cushman Lab. Foram. 
Res., vol. 2, pt. 4, 192 7, p. 90, pI. 12, fig . 8; Journ. PaL, vol. 1, 1927, p. 158, pI. 
28, fig. 7.-CUSHMAN and J ARVIS, Contr. Cushman Lab. Foram. Res., vol. 4, 1928 , 
p. 99, pI. 14, fig. 9.-CUSHMAN, Journ. Pal., vol. 5, 193 1, p. 308, pI. 35, fig. 13.­
CUSH MAN and J ARVIS, Proc. U. S. Na t. M us. , vol. 80, Art. 14, 1932, p. 42, pI. 13, 
fig. 2.-CUSHMAN, Journ. PaL, vol. 6, 1932, p. 338, pI. 51, fi g. 6; Special PubI. No. 
5, Cushman Lab. Foram. Res., 1933, pI. 26, fig. 19. 

T he variety has nearly the same range as the t ypical form, but IS 

usually less common and frequently does not occur with it. It IS 

present at station 31. 

Genus EOUVIGERINA Cushman, 1926 
EOUVIGERI NA GRACILIS Cuslullun (PI. 2, fig. 30) 

Eouvigerina gracilis CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 2, pt. 1, 1926, 
p. 5, pI. 1, fig. 2: Specia l Publ. No.4, 1933, pI. 21, fig. J6.-ALBRITIO and 
PHLEGER, Journ. PaL, vol. 11, 1937, p. 351.-CUSHMAN, Foraminifera , thei r Classi­
ficat ion and Economic Use, 3rd. Ed. , 1940, pL 21, fig. 16. 

This species seems to be an index fossil for Cretaceous beds of Taylor 
age. It is rare at station 31. 

Genus PSEUDOUVIGERINA Cushman, 1927 
PSEUDOUVIGERINA CRETACEA Cushman (PI. 2, fig . 31) 

Pseudouvigerina cretacea. CUSHMAN, Tenn. Div. Geol., Bull . 41 , 193 1, p. 46, pI. 7, fig. 
14; Joura. Pal. , vol. 6, 1932, p . 339.-COLE, Florida D ept. Conservation, Geol. Bull. 
16, 1938, p. 35 (list ) , pI. 4, fig. 3. 

Pseudo uvigerina plummerae CUSHMAN (not CUSHMAN , 192 7), Journ. Pal., vol. 5, 193 1, 
p. 309, pI. 35, fig. 18. 

The few records for thi s species give It a wide range from Austin 
to Navarro. It occurs at station 31. 
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PSEUDOUVIGE RINA cf. P L UAnIERAE Cushman 

A single incomplete specimen from station 31 is the only one refer­
able to this species. 

Family BULI'MINIDAE 

Genus BULIMINELLA Cushman, 1911 


BULIl\IINELLA CARSEYAE Plummer (P I. 2. fig . 24) 

Bulimina compressa CARSEY (as n. sp.), Univ. Texas Bull. 2612, 1926, p. 29, pI. 4, 
fig. 14. 

Buliminella carseyae PLUMMER, I. c., Bull. 3101, 1931, p. 179, pI. 8, fig. 9.-CUSHMAN, 
Journ. Pal., vol. 6, 1932, p. 340.-CUSHMAN and PARKER, Contr. Cushman Lab. 
Foram. Res., vol. 12, 1936, p. 8, pI. 2, fig. 6.-LoETTERLE, Nebraska Geol. Survey, 
2d ser., Bull. 12, 1937, p. 37, pI. 5, fig. 1O.-COLE, Florida Dept. Conservation, 
Geol. Bull. 16, 1938, p. 35 (list), pI. 4, fig. 2. 

The range of this species is from the Austin group to the lower part 
of the Navarro group. It occurs commonly at both stations. 

Genus BULIMINA d'Orbigny, 1826 
nULnnNA R E USSI ~Iorrow (PI. 2. fig. 25) 

(For references see these Contributions, vol. 17, 1941, p. 95) 

The range of this species is from the Austin group through the 
Taylor to beds of early Navarro age. It occurs at both stations. 

Genus NEOBULIMINA Cushman and \Vickenden, 1928 
NEOBULIi\IIKA d. SPIX OSA Cushman aml Parker 

A few specimens from station 31 may be referred to this species. 
The known range is through beds of Taylor age into the lower beds 
of Navarro age. 

Genus VIRGULINA d'Orbigny, 1826 
VIRGULDf,\ TEGULATA Reuss (P I. 2. fig. 26) 

Virguli11.a tegulata REUSS, Verstein. biihm. Kreide, pt. 1, 1845 , p. 40, pI. 13, fig. 81­
CUSHMAN, Special Publ. No.9, Cushman Lab. Foram. Res., 1937, p. 4, pI. 1, 
figs . 8-12. 

This species extends throughout the American Cretaceous except 
the upper beds of Navarro age. It occurs at both stations. 

Genus BOLIVINA d'Orbigny, 1839 
BOLIVINA CRETOSA Cushman (P I. 2. fig . 27) 

(For references see Special Pub!. No.9, 1937, p. 43) 

The range of this species is mostly in beds of Taylor age with a few 
records from the Navarro group. It occurs at both stations. 

Genus LOXOSTOMA Ehrenberg, 1854 
LOXOSTOMA CUSHMAl'Io'l W ickenden (PI. 2. fig. 28) 

(For references see these Contributions, vo!' 18, 1942, p. 63) 

The range of this species is mostly confined to beds of Austin and 
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Taylor age. It is fai rly common at station 31, but the crenulat ions 
are not strongly developed, and are only near the apertural end. 

Family ELLIPSOIDINIDAE 
Genus PLEUROSTOMELLA Reuss, 1860 

PLEUROSTO~U;LLA SUBNOnOSA Reuss (PI. 2. fig. 29) 

(For references see Journ. Pal., vol. 6, 1932, p. 341) 
This seems to be an index fossil for beds of Taylor age. It occurs 

at both stations. Cole records it from Selma chalk well samples from 
Florida (Florida Dept. Conservation, Geol. Bull. 16, 1938, p. 35 (list), 
pI. 4, fig. 7). 

Genus NODOSARELLA Rzehak, 1895 
NODOSARELI~A GRACILLDIA C"sillnu n (PI. 2. fig. 32) 

Nodosarella gracillima CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 9, 1933, p. 
64, pI. 7, fig. 14. 

Nodosarella sp. MORROW, Journ. Pal., vol. 8, 1934, p. 197, pI. 29, figs. 2, 3. 

T his species is found mostly in beds of Austin age and in the lower 
beds of the Taylor group. It is rare at station 31. 

Family ROTALIIDAE 
Genus VALVULINERIA Cushman, 1926 


VALV ULINJ<,RIA PLU~IERAE I~oetterle (PI. 3. fig. 1) 


Gyroidi1,a l1itida PLUMMER (not REUSS), Univ. Texas Bull. 3101, 1931, p. 191, pl. 

14, fig. 5. 

Valvulineria plummerae LOETTERLE, Nebraska Geol. Survey, 2d ser., Bull. 12, 1937, 
p. 41, pl. 6, figs. 5, 6. 

T his species occurs in beds of Austin and Taylor age. It occurs at 
station 31. 

Genus GYROIDINA d'Orhigny, 1826 
GYROIDINA DEPRESSA (Alth ) (PI. 3. fig . 2) 

(For references see these Contributions, vol. 17, 1941, p. 97) 
This is a wide ranging species in the American and European Cre­

taceous. It is very rare at station 31. 

GYROIDIl\"A GLOBOSA (Hagenow) (PI. 3. fig. 3) 

(For references see these Contributions, vol. 17, 1941, p. 97) 
This species is particularly characteristic of beds of Taylor age, but 

it extends also into t he upper beds of Austin age and lower beds of 
Navarro age. It occurs at both stations. 

GYROIDI NA ct. GIRARDAl\"A (Reuss) 

A few specimens from station 31 have an angled periphery, and 
may be placed under this species. It is variable in this character, 
however. 
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Genus STENSIOINA Brotzen, 1936 

STE;\"~lOI~A AUEKICA:SA Cushman an(1 Dors~,' (PI. 3, fig. 4) 

Cibieides exeolala CUSHMAN (not Trunea tulina excolata CUSHMAN, 1926), Journ. Pal. , 
vol. 5, 1931, p. 315, pl. 36, fig. 8; I. C., vol. 6, 1932, p. 345. 

Slel!sioil!a exeolata COLE (not CUSHMAN). Florida Dept. Conservation, Geol. Bull. 16, 
1938, p. 35 (list), pI. 3, figs. 2, 3. 

Stensioina americana CUSHMAN and DORSEY, Contr. Cushman Lab. Foram. Res., vol. 

16, 1940, p. 5, pI. 1, fig. 7. 

This species ranges throughout beds of Taylor age, and occurs less 
commonly in the lower beds of Navarro age. It is common at statIon 
32, but was not found at all at station 31. 

Family CASSIDULINIDAE 

Genus PULVINULINELLA Cushman, 1926 


PULVINULrl'o"ELLA 'l'I~XA~A (,ushman (PI. 3. fig . 5) 

Puh';lIuiillclla fexana CUSHMAN, Contr. Cushman Lab. Foram.• Res., vol. 14, 1938, p. 

49, pI. 8, fig. 8. 
This is a characteristic species of beds of Taylor age with rare oc­

currences In the Neylandville marl and Saratoga chalk of the lower 
part of the Navarro group. It is common at both localities. 

Family CHILOSTOMELLIDAE 

Genus ALLOl\IORPlIINA Reuss, 1850 


ALL()~IORI'ln:SA ~II:SUT \ ('lI"'lIIli'" (PI. 3. fig 7) 
!lUr)lnMp"ina mil1llta CUSIIMAN, Contr. Cushman Lab. Foram. Re5., vol. 12, 1936, p. 

72, pI. 13, fig. 3. 
Previous records are from the upper part of the Austin chalk. This 

i~ the first record from beds of Taylor age. It occurs rarely at station 
31. 

Genns PULLENIA Parker and Jones, 1862 
PUT_I.E''l.\ A)lERICAX.\ C',,_llIllnn (PI~. ft.«. r.) 

(For references see these Contributions, vol. 19, 1943, p. 7) 

This species is most common in beds of Taylor age, but also occurs 
in those of Navarro age, especially the lower part. It occurs at both 
stations. 

Family GLOBIGERINIDAE 
Specimens belonging to the genera Globigerina and Globigerinella 

occur at both stations. Specific names cannot be given until more 
work is done on the types of the various species. 

Family GLOBOROTALIIDAE 
Genus GLOBOTRUNCANA Cushman, 1927 

GLOBOTRUNCANA CAJ.~ALICULATA (Reuss) (PI. 3. fig. S) 

R osalina canaliculata REUSS, D enkschr. Akad. Wiss. Wien, vol. 7, 1854, p. 70, pI. 26, 

fig . 4. 
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Globigerilla canalicula/a EGGER, Abhandl. kon. bay. Akad. W iss. Mlinchen, CI. II, 

vol. 21, 1899, p. 172, pI. 21, figs. 15-17, 24-26. 
Globotruncalla canaliwlata CUSHMAN , Contr. Cushman Lab. Foram. Res., vol. 3, 

1927, p. 116, pI. 23, fig. ll.-WHITE, J ourn. Pal., vol. 2, 1928, p. 282, pI. 38, fig. 3. 
-CUSHMAN, I. c, vol. 6, 1932, p. 343, pI. 51, fig. l4.-CUSHMAN and DEAD ERICK, 
Contr. Cushman Lab. Foram. Res., vol. 18, 1942, p. 65, pI. 15 , figs. 23-27. 

This species has a wide range in the American Cretac ous. It occurs 
at both stations. 

GLOBOTRUNC,\NA ~rARGIx.\TA (Rell'S) (PI. 3, fig. 9) 

Rosa/ina marginata REUSS, Verstein. bohm. Kreide., pt. 1, 1845, p. 36, pI. 8, figs 54, 
74; pI. 13, fig. 68. 

Globotrullcalla margillata THALMANN, Eclogae geol. Helvetiae, vol. 27, 1934, p. 414 
(list).-JEDLITSCHKA. Mitth. nat. Ver. Troppau, C. S. R., 1935, p. 14.-GLAESSNER, 
Stuoies in Micropaleontology, vol. 1, fasc. 1, 1937, p. 38. 

Typical specimens of this species are most common in beds of Austin 
age and lower beds of Taylor age, although it occurs also in beds 
referred to the Neylandville marl of Navarro age. It occurs only at 
station 31. 

GJ.OBOTRUNCANA ARCA Cushman (PI. 3. fig. 10) 

(For refuence~ Sl'e thes(c Contributions, yol. 19, 1943, p. 71) 

Nearly all the records for this species are from beds of Taylor age 
with a very few from the Navarro group. It occurs at both stations, 
more abundantly at station 31. 

(lLOI}OTI{U'\CA"OA }'OI{NICATA I'lulIlnwr (PI. a. fig. 11) 

(For references see these Contributions, yol. 17, 19!1, p. 99) 

The range of this species is through the Taylor group up to the Ney­
landville marl of the Navarro. It occurs very rarely in the Corsicana 
marl member of the Navarro group (Cushman and Todd, Contr. 
Cushman Lab. Foram. Res., vol. 19, 1943, p. 71). Specimens referred 
tel this species occur at both stations. 

Genus GLOBOROTALIA Cushman, 1927 
(iLOBOROTALIA l\/lCHELTl'.'1AN,'l (rl'Orbi!\'ny) (PI. a. fig. 13) 

R otalino michelil1ial1a D'ORBIGNY, Mem. Soc geol. France, ser. 1, vol. 4, 1840, p. 31, 
pI. 3, figs. 1-3. 

Globorotalia lIIichelinialla CUSlIl\IAN, Contr. Cushman Lab. Foram. Res., vol. 7, 1931, 
p. 45, pI. 6, fig. 8; Special Publ. No.5, 1933, pI. 35, fig. 13; Foraminifera, their 
Classification and Economic Use, 3rd. Ed., 1940, Key, pI. 35, fig. 13. 

Gyroidina micheliniana CUSHMAN, Journ. Pal., vol. 6, 1932, p. 342, pI. 51, fig. 12. 
Epol1ides micheliniana PLUMMER, Uniy. Texas Bull. 3101 , 193 1, p. 192, pI. 14, fig . 11. 
Trullcatulilla reiulgens (MONTFORT), va r. conica CARSEY, I. c., Bull. 2612 , 1926, p. 

46, pI. 4, fig. 15. 
Gyroidina alabamensis SANDIDGE, Journ. Pal. , vol. 6, 1932, p. 283, pI. 43, figs . 13-15. 
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Alt hough from a few localities in beds of Austin age, the largest 
number of records is from beds of Taylor age. The species is especially 
abundant in the more chalky phases of the middle and upper beds. 
It is common at both stations. 

GLOBOROTAJ,IA ~IE)IBRAXACEA (E hrenberg) (PI. 3, fig . 1 2) 

(For references see these Contributions, vol. 19, 1943, p. 71) 

The American Cretaceous records are mostly from the Velasco shale 
of Mexico. It occurs also in the Corsicana marl member of the upper 
part of the Navarro. A very few specimens apparently of this species 
occur at station 32. 

Family ANOMALINIDAE 

Genus ANOMALINA d'Orbigny, 1826 


AKOMALINA AM~IONOIDES (Reuss ) (PI. 3. fi g . 14) 

Rosalina arnmonoides REUSS, Geogn. Skizzen Biihmen, vol. 2, pt. 1, 1844, p. 214; 
Verstein. biihm. Kreide., pt. 1, 1845, p. 36, pI; 8, fig. 53; pI. 13 , fig. 66. 

Anomalina awmonoides CHAPMAN, Quart. Journ. Geol. Soc., vol. 50, 1894, p. 722.­
CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 16, 1940, p. 28, pI. 5, fi gs. 4, 5. 

The range of this species in the American Cretaceous is apparently 
limited to beds of Austin and Taylor age. It is common at both 
stations. 

ANOl\IALINA PIN GUlS Jenn ings (P I. 3, fig . 15) 

Anomalina pingui.s JENNINGS , Bull. A lTIer. Pal., vol. 23, No. 78, 1936, p. 3i, pI. 5, 
fig . 1. 

Anornalina grosserugosa PLUMMER (not GUMBEL), Univ. T exas Bull. 3101, 193 1, p. 
201, pI. 14, fig. 9. 

Specimens from both stations seem to be identical with this species. 

Genus PLANULINA d'Orbigny, 1826 
PLANULINA T AYL OREKSIS (Ca rsey) (PI. :1. fig. 17) 

(For references see these Contributions, vol. 18, 1942, p. 15) 

T his species is particularly characteristic of beds of T aylor age with 
a few records from the lower beds of N avarro age. It is common at 
both stations. 

Genus CIBICIDES Montfort, 1808 
CIBICIDES STEPIIENSONI Cush man (PI. 3, fig. 1 6) 

Cibicides stephensoni CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 14, 1938, p. 
70, pI. 12, fi g. 5; vol. 16, 1940, p. 37, pI. 7, fig. 2. 

This species is most common in the upper beds of T aylor age, but 
extends upward into the lower beds of Navarro age. It occurs at both 
stations. 

CIBICIDES BEAUl\IONTIAKUS (d'Orhigny) (P I. 3, fig. 1 8) 

(For references see these Contributions, vol. 16, 1940, p. 39) 
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In the American Cretaceous the range of this species is from the 
Annona chalk member of the Taylor to the Saratoga chalk member 
of the N avarro. It is common at both stations. 

CIBICIDES d. CO:SSTKICTUS (Hagenow) (PI. 3. fig. 19) 

( For references see these Contributions, vol. 16, 1940, p. 40) 

A few specimens from station 32 resemble this species. It has been 
previously recorded from the Saratoga chalk. 

FORAMINIFERA FROM THE AQUIA FORMATION 

OF VIRGINIA* 


By JOSEPH A. CUSHMAN 


Although the mega-fossils of the Eocene of the Atlantic Coastal 
P lain region of the United States are fairly well known, very little is 
recorded in regard to micro-fossils, especially the Foraminifera. Recent 
well drillings in eastern Virginia 1 have produced samples which it is 
important to have placed correctly as to their geologic age. The 
sa mples are often fairly rich in foraminifera, but faunas recorded in 
the li t erature with which they may be compared are mostly from 
rather remote areas. To make available data from the immediate areas, 
field samples were collected by Mr. D. J. Cederstrom of the U. S. 
Geological Survey. This work was done as part of the cooperative 
investigation of Coastal Plain geology and ground water resources by 
the State and Federal Surveys. The samples have been prepared and 
the fa un as mounted for study. The results are given in the following 
pages. 

There are a few species represented by single specimens or immature 
or broken ones that are not included here. The relationships of the 
faun a are very interesting, and definitely place the age of the beds as 
Wilcox Eocene. The fauna as a whole indicates that it lived in waters 
of considerable depth. 

Undoubtedly some of the species recorded by Bagg in the Eocene 
volume of the M aryland Geological Survey (1901) are of equivalent 
age with these from Virginia. No attempt has been made to place 
t hese in the synonymy as the figures are somewhat conventionalized, 
and the actual specimens should be studied. 

T he collections included here from Marlboro Point are from prac­
1 	Cederstrom, D . J. t Deep Wells in the coas tal plain of Virginia. Virginia Geol, Survey. 

Reprint Ser. No.6. 1943. 

·Publi shed by permission of the Acting Director. United States Geological Survey. 
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tic ally t he type locality of t he Aquia fo rmat ion. This section is proba­
bly identical with Gildersleeve's Section 2. 2 The sample fro m the 
Turritella beds at Fairview Beach may be compared with Gildersleeve's 
Section 6,:J and may possibly be cl assed as belonging to the N an­
jemoy formation. The third locality contains Eocene mega-fossils . The 
three localities have many species in common, as will be shown . 

List of Stations 
From M arlboro Point, between the mouths of Potomac and Aquia 
Creeks on the Potomac River, Stafford Co., Va. 

1. 0-2 feet . 
2. 2-8 feet. 
3. 8-14 feet, to bottom of first ledge. 
4. In first rock layers at 15 feet. 
5. 16-19 feet, above first rock layer. 
6. 19-22 feet, below second rock layer. 
7. 22-28 feet. 
8. 28-34 feet. 
9. 40-46 feet. 

10. 52-58 feet. 
From Fairview Beach, south shore of Potomac River, south of Mary­
land Point, King George Co., Va. 

11. Soft streaks in T urri t ella beds. 
From 0.5 mi. SE. Stafford Court House, Stafford Co., Va., elev. 180 ft . 

12. Eocene rocky fossil ledge. 

Family SACCAMMINI DAE 

Genus SACCAMMINA M. Sars, 1869 


SACCA:.\Dn:s.\ SPHAERICA :\1. Sars (PI. 3. fig. 20) 

Rare specimens resembling this species occur at station 10. The 
only previous American Tertiary record for this species is that of Cole 
from the Eocene, Chapapote formation, of Mexico. ( Bull. Amer. Pal., 
vol. 14, No. 53, 1928, p. 204 (4 ) , pI. 3, fig. 15 ). 

Family REOPHACIDAE 

Genus REOPHAX Montfort, 1808 


REOPHAX CURT US Cushma n (PI. 3. fig. 21) 

R eophax curtlls CUSHMAN, Bull. 104, U. S. Nat. Mus. , pt. 2, 1920, p. 8, pI. 2, figs. 

2 Gildersleeve. B enjamin , Eocene of V irginia. V irginia Geol. Su rvey, Bull. 67. 1942. p. 18. 
3 L . c .. P. 21 . /' 

2, 3; Contr. Canadian BioI., 192 1 (1922), p. 13Y.-HADA, Sci. Rep't Tohoku Imp. 
Univ., ser. 4, BioI. , vol. 6, 1931, p. 57, text fig. 8.- EARLAND, Discovery Rep'ts, 
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vol. 10, 1934, p. 79; vol. 13, 1936, p. 30.-CUSHMAN and MCCULLOCH, Allan Han_ 
cock Pacific Exped., vol. 6, No.1, 1939, p. 58, pI. 2, fig. 12. 

T his species has not previously been recorded as a fossil. Specimens 
are typical, hav ing three chambers in the adult, rapidly increasi ng in 
size, and composed of coarse grains. The species is fairly common at 
station 11, and rare at stations 6, 9, and 12. 

A single specimen, apparently the later chambers of a species of 
Reophax, also occurred and is figured for reference (PI. 3, fig. 22). 

Family LITDOLIDAE 

Genus HAPLOPHRAGMOIDES Cushman, 1910 


HAP J.OPHRAGMOIDES 81). (P I. 3, fig. 23) 

The figured specimen from station 5 is the only representative of 
th is species, It is a much compressed form with very indistinct sutures. 

ITAPL OPHRAOMOIDF; S cf. SPHAERI L OCULIDI CnSl1mll " (PI. 3, fig. 24) 

T here are no fossil records for t his species, but t hese specimens from 
Virginia are very similar to Recent ones. They are rare at stations 
11 and 12. 

Genus AMMOBACULITES Cushman, 1910 
Ai\D IOBACULITES s p. (PI. 3, fig. 25) 

Alt hough represent ed by but a single specimen from station 12, it 
seems definite enough in its characters to be placed on record until 
more specImens may be found. 

Family TEXTULARIIDAE 

Genus SPIROPLECTAMMINA Cushman, 1927 


SPIROPLECTAi\Ii\[lNA WILC OXEN SI S C USl1man a nd P ont on . (PI. 3, figs. 26, 27) 

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, Journ. PaL, vol. 15, 1941, p. 571, pI. 78, fig . l. 
- CUSHMAN , Amer. Journ. Sci., vol. 242, 1944, p. 8, pI. 1, figs. 1, 2. 

T his is a characteristic and common species of the Wilcox Eocene. 
It was described from t he T uscahoma sand, RR. · cut, 1 mi. N . of 
Ozark, Ala ., and has been recorded from the Bashi formation of Woods 
Bluff and near Yellow Bluff, Alabama. Toulmin recorded it from the 
W ilcox, Salt M ountain limestone, of Clark Co. , Ala. It is abundant 
in th Virginia material, occurring at stations 3, 4, 6, 7, 9, 10, 11, 
and 12. 

Family VERNEUILINIDAE 

Genus GAUDRYINA d'Orbigny, 1839 


GAUDRYINA sp. 

A few very small specimens probably belong t o Ga1tdryina, but it 
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seems best to await more material before t rying to specifically identify 
them. They are rare at stations 5, 11, and 12. 

Family TROCHAMMINIDAE 
Genus TROCHAMMINA Parker and Jones, 1859 

TROCHAMMINA HOWEI Cushman, n. sp. (PI. 3. fig. 28) 

Test small, dorsal side slightly convex, ventral side less convex, 
somewhat umbilicate, periphery broadly rounded, composed of about 
three whorls; chambers four to the whorl, gradually increasing in size, 
those of the adult whorl increasing only slightly, somewhat inflated, 
especially on the ventral side; sutures nearly straight, slightly depres­
sed on the dorsal side, nearly radial and st rongly depressed on the 
ventral side; wall distinctly arenaceous but smoothly finished; aperture 
on the ventral side of the last-formed chamber, elongate, slightly 
arched, with a slightly developed, overhanging lip. Length 0.30-0.38 
mm.; breadth 0.24-0.30 mm.; thickness 0.07-0.09 mm. 

Holotype (Cushman ColI. N o. 39685) from the Eocene, Aquia for­
mation, Turrit ella beds, Fairview Beach, King George Co., Va. 

The species differs from Tl'ochammina teasi Cushman and Ellisor of 
the Eocene of Texas in the less compressed test, rounded periphery, and 
umbilicate ventral side, and from T. claibornensis Howe from the Clai­
borne Eocene of Louisiana in the much broader chambers, straight 
sutures, and umbilicate ventral side. The new species is named in 
honor of Dr. H. V. Howe. 

Family LAGENIDAE 
Genus ROBULUS Montfort, 1808 

R OBUI,U S WILCOXENSIS Cushman and P onton (P!. 3, figs . 29, 30 ) 

R oblllllS wilcoxensis CUSHMAN and PONTON, Contr. Cushman Lab. Foram. Res. , vol. 
8, 1932, p. 52 , pI. 7, fig. 3.-ToULMIN, Journ. P al., vol. 15, 1941, p. 579, pI. 78, figs. 
24, 25, text fig. 2H.-CUSHMAN and TODD, Contr. Cushman Lab. Foram. Res ., 
vol. 18, 1942, p. 27, pI. 5, fig. 7. 

This characteristic species was described from material of Wilcox 
Eocene age, Tuscahoma sand, R R. cut, 1 mi. N . of Ozark, Ala. Toul­
min recorded it from the Wilcox Eocene, Salt Mountain limestone, of 
Clark Co., Ala., and from the upper Midway limestone of Fort Gaines, 
Ala. Cushman and Todd recorded it from the Paleocene, Naheola 
formation, of Alabama. In the Virginia material it is common, and 
occurs at stations 7, 8, 9, 10, and 11. 

ROBUI,US cf.. K]'o,IGHTI Toulmin (P!. 4, fig. 1) 

A single specimen from stati:m 10 resembles t his species described 
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from the Wilcox Eocene, Salt Mountain limestone, of Alabama, but 
it is not entirely typical. 

ROBULUS SP. (PI. 4. fig . 2) 

The figured specimen is very similar to that figured by Howe from 
the Cook Mountain Eocene as "Lenticulina gu ayabalensis Cole" (Geol. 
Bull. 14, Louisiana Geol. Survey, 1939, p. 42, pI. 5, fig. 7). A compar­
ison with paratypes of Cole's species shows it not to be the same. His 
M exican form has straighter sutures, more strongly developed keel, 
and higher umbo. 

Genus DARBYELLA Howe and Wallace, 1933 
DARBYELLA WILCOXJ<;NSIS Cushman and Garrett (PI. 4. fig . 3) 

Darbyella wilcox ensis CUSHMAN and GARRETT, Contr. Cushman Lab . Foram. Res., 
vo!' 15, 1939, p. 79, pI. 13, "figs. 11, 12.-CURRAN, Bul!. Amer. Assoc. Petr. Geo!., 
vo!' 27, 1943, p. 1378 (list). 

T he types of this species are from the Wilcox Eocene, Bashi forma­
tion, of Woods Bluff, Ala. It has been recorded from the Eocene 
"Tejon" of the Chico Martinez Creek area, Kern Co., Calif. The only 
specimen found in the Virginia material is that figured. It is from 
station 11 and is typical. 

Genus MARGINULINA d'Orbigny, 1826 
~IARGINULINA cf. EXQUISITA (Toulmin) (PI. 4. fig . 6) 

The specimen figured resembles the species described by T oulmin 
from the Salt Mountain limestone of Alabama (Journ. P al., vol. 15, 
1941, p. 583, pI. 79, fig. 7). It is a megalospheric specimen from sta­
t ion 6. 

i\IARGINULINA sP. (PI. 4. fig. 4) 

A very few specimens of the form figured occur at stations 6 and 7. 
They are very close to the form figured by T oulmin from the Salt 
Mountain limestone of Alabama as "Vaginulinopsis bran tleyi (Gar­
rett)" (Journ. Pal., vol. 15, 1941, p. 583, pI. 79, figs. 8-10). This is 
not t he same as Iiemicristellaria brantleyi Garrett (Journ. Pal., vol. 15, 
1941, p. 154, pI. 26, fi gs . 1-4 ) as shown by comparison with specimens 
kindly furnished by Messrs. Garrett and Toulmin. Our species is smal­
ler, more compressed, and much less highly ornamented. 

Genus DENTALINA d'Orbigny, 1826 
DENTALINA cf. COMMUNIS d'Orbigny (PI. 4. fig. 7) 

Specimens of the form illustrated here have been figured in the lit­
erature under many names. They occur rarely at st ations 1, 3, 4, and 
8, and are fairly common at stations 6 and 7. 
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D ENTA LINA ct. H EXACOSTATA Howe (PI. 4. fig. 11) 

T he single two-chambered specimen figured from station 7 seems 
probably to be the young stage of the species described by Howe from 
the Eocene, Cook Mountain form ation, of Louisiana (Geo!. Bull. 14, 
Louisiana Geo!. Survey, 1939, p. 44, p!. 5, fig. 13). 

DENTALINA VI RGDHANA Cushman. n. sp. (PI. 4. figs. 8, 9) 

Test small, consist ing of 4 or 5 chambers, initial end with a short 
spine, apertural end slightly projecting; chambers nearly uniform in 
size, somewhat inflated; sutures slightly depressed, usually more so 
on one side than the other; wall ornamented with longitudin al costae, 
7 or 8 in number, continuous over the sutures, t ypically somewhat 
spiral in position, the last chamber often smooth; aperture, terminal, 
radiate, slightly projecting. Length 0.75-0.85 mm.; diameter 0.18 mm. 

Holotype (Cushman ColI. No. 39705) from the Eocene, Agui a for­
mation, 22'-28' sample, section at Marlboro Point, Stafford Co., Va. 

T his species is close to Nodo,raria milamensis Howe from the Eocene, 
Cook Mountain formation, of Louisiana, but differs in t he dentaline 
form, smaller size, fewer costae, and their inclination to be spiral. T he 
species also occurs at station 6. It is very constant in its size and 
other characters. 

DENTALINA WILCOXENSIS Coshman (PI. 4. fig. 10) 

Dentalina wi/coxen,i, CUSHMAN, Amer. Journ. Sci., vol. 242, 1944, p. 8, pI. 1, 
fi gs. 5, 6. 

The types of this species are from the Wilcox Eocene, Bashi forma­
tion, from near Yellow Bluff, Ala. It occurs very ra rely at station 6. 

There are a few other forms in the Virginia material that may be 
assigned to D entalina, but they are represented by single or broken 
specimens. 

Genus VAGlNULINA d'Orbigny, 1826 
VAGIX LIX.). PLU)IOJDES Plummer, ..-nr. YIRGI"1'I'IA..."XA Coshman, n. var. 

(PI. 4, fig, 5) 

Va riety differing from the typ ical in the more strongly curved su­
tures, more strongly developed costae, especially on the dorsal side, 
which is decidedly thickened, and the fewe r chambers. 

Holotype of variety (Cushman ColI. No. 39718) from the Eocene, 
Aqui a formation, 8'-14' sample, to bottom of first ledge, Marlboro 
Point, Stafford Co., Va. 

The few specimens found are distinctive, and may represent a new 
species. It is evidently related to and possibly derived from V. plum­
oides Plummer of the Paleocene of Texas. 

http:0.75-0.85
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Genus LAGENA W alker and Jacob, 1798 
L AGENA CL AV ATA (d' Ol'big n y) (PI. 4. fig . 12) 

R are specimens referable to this species occur at stations 6 and 7. 
LAG1~KA COS'TATA (Williamson) (P l. 4. fig . 13) 

Single specimens from stations 1 and 7 may be referred to this 
species. 

Family POLYMORPHINIDAE 
Genus GUTTULINA d'Orbigny, 1839 

GUTTUI,IN A cf. PROBLEMA d'Orbigll>' (Pl. 4. fig. 14) 

Specimens, mostly representing immature individuals, from stations 
1, 2, 4, 6, and 10 may be referred to this species, although few of them 
have reached t heir full development. 

G UTTULIKA cf. WIL COXE X SIS Cushman and 'P onton 

A few immature specimens from stations 5 and 7 probably represent 
the young stages of this species. 

Genus GLOBULINA d'Orbigny, 1839 
GLOBULIKA GIBBA d' Ol'bigny (PI. 4. figs. 17. 18) 

Specimen s which seem identical with this species were found at 
stations 1, 2; 3, 6, 7, 9, 10, and 11. 

Genus PYRULINA d'Orbigny, 1839 
PYRUJ.IXA SP. (Pl. 4. fig. 16) 

The single specimen figured from station 1 is the only representative 
of thi s genus in the collection. 

Genus GLANDULINA d'Orbigny, 1826 
GLANDU L I:'>ALAEVIGATA ,1'Orb igny. var. (P I. 4. fig. 20) 

T wo specimens from station 6 belong to t his genus, as the arrange­
ment of the early chambers shows. They resemble var. ovata (Cush­
man and Applin), but are not exactly t he same when compared with 
the types . 

Genus PSEUDOPOLYMORPHINA Cushman and Ozawa, 1928 
PSEUDOPOLYMORPIDK A WIT,COXENSIS Cushman allll Ponton (PI. 4 . fig . 19) 

Pse1ldopolymorphina wilcoxensis CUSHMAN and PONTON , Contr. Cushman Lab. Foram. 
Res., vol. 8, 1932, p. 61 , pI. 8, figs. 5, 6.-CUSHMAN and GARRETT, I. c., vol. 15 , 
1939, p. 81, pI. 14, fig. II. 

The types of th is species are from the W ilcox Eocene, Tuscahoma 
sand, RR. cut , 1 mi . N . of Ozark, Ala., and it has also been recorded 
from the Wilcox, Bashi formation, of W oods Bluff, Ala. It is common 
in the Vi rginia material at stat ions 1, 2, 3, 4, 6, 7, 8, 10, and 11. 
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Genus SIGMOMORPHINA Cushman and Ozawa, 1928 
SIGMOl\IORPHINA SJ<~MITECTA m.,uss). var. TERQUE MIANA (F omasin i) 

(PI. 4. fig. 1 5) 

(For references see these Contributions, vol. 19, 1943, p. 37) 

There are numerous records for this variety from the American 
Eocene, including the Claiborne and Jackson, and from the Paleocene 
Midway. It is fairly common in the Virginia material, occurring at 
stations 1, 2, 3, 6, 7, 8, 9, and 11. 

Family BULIMINIDAE 

Genus BULIMINA d'Orbigny, 1826 


BUI_IMINA OVATA ,l'Orbigny (PI. 4. figs. 21. 22) 

This species has been recorded from much of the Terti ary of Amer­
ica, including some Wilcox Eocene records. Specimens occur common­
ly at stations 7, 8, 9, and 11. 

Genus VIRGULINA d'Orbigny, 1826 
VIRGULINA WILCOX E NSIS Cushman and Po nton (PI. 4. fig. 24) 

Virgulina wilcoxensis CUSHMAN and PO NTON, Contr. Cushman Lab. Foram. Res., vol. 
8, 1932, p. 67, pI. 8, fig. 22.-CUSHMAN, Special Publ. No.9, Cushman Lab. 
Foram. Res., 1937, p. 6, pI. 1, fig. 17.-CUSHMAN and GARRETT, Contr., vol. 15, 
1939, p. 82, pI. 14, figs. 19-21.-CUSHMAN, 1. c., vol. 16, 1940, p. 67, pI. 11, fig. 19; 
Amer. Journ. Sci., vol. 242, 1944, p. 11, pI. 1, figs. 19, 20. 

The types of this species are from the Wilcox Eocene, Tuscahoma 
sand, R R. cut, 1 mi. N. of Ozark, Ala. It is also recorded from the 
Wilcox, Bashi formation, of Woods Bluff and near Yellow Bluff, Ala., 
and from the upper beds of the Midway of Alabama. In the Virginia 
material it is very rare at station 5. 

EXPLANATION OF PLAT E 3 

(All figures X 50) 


Figures 1-19 from Pecan Gap chalk; fi gures 20-30 from Aquia format ion. 

FIG. 1. Valvulineria plwnvmerae Loetterle. 2. Gyroidina depressa (Alth). 3. 

G. glo bosa (Hagenow) . 4. Stensioi·na am ericana Cushman and Dorsey. 5. Pul­
vinlllinella texana Cushman. 6. PlIJle11ia ame'ricana Cushman, 7, A llomorphina 
min1lta Cushman, 8, GlobotrulI cana canaliculata (Reuss) , 9, G, marginata 
(Reuss) , 10. G, arca Cushman. 11. G, fomicata Plummer. 12, Globorotalia 
membranacea (Ehrenberg). 13. G, micheliniana (d'Orbigny) , 14, Anomalina 
am. nLonoidcs (Reuss ) , 15. A, pinguis J ennings. 16. Dibicides stephensoni Cush­
man. 17. Planulina taylorensis (Carsey) , 18, Cibicides beaumontian1tJ (d 'Orbigny) . 
19, C. cf. constrictu.' (Hagenow) , 20. Saccarnmina sphaerica M. Sars, 21. R eo­
phax Curt1<S Cushman. 22. R , ( ?) sp. 23. H aplophragmoidcs sp. 24, H . d. 
sphaerilocuI1<1n Cushman. a, side view; b, apertural view, 25. Ammobaculites sp. 
26, 27. Spiroplec tmnrnina wilcoxensis Cushman and Ponton. 28. T rocha'l1Vlnina 
howei Cushman, n. sp , Holotype. a" dorsal view; b. ventral view; c, periph era l 
view. 29, 30. R obulus wilcoxensis Cushman and Ponton. 
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Genus ANGULOGERINA Cushman, 1927 
ANGU LOGER I NA VIRGINIANA Cushman, n . s p . (Pl. 4. fig. 23) 

Test minute, elongate, tapering, triangular in section, the sides con­
cave and the angles slightly rounded, triserial except for the last 2 or 
3 ch ambers in the adult which are irregularly uniserial; chambers of 
the early portion indistinct, in the adult somewhat separated and more 
infl ated ; sutures indistinct except in the very last portion in the adult 
where they are somewhat depressed; wall ornamented with fine long­
itudinal costae continuous over most of the test; aperture in the adult 
terminal, with a short neck and slight lip. Length 0.30-0.40 mm.; di­
ameter 0.10-0.12 mm. 

Holotype (Cushman ColI. No. 39773) from the Eocene, Aquia for­
mation, 19'-22' sample, below second rock layer, Marlboro Point, Staf­
ford Co., Va. 

This species in some respects resembles A. gallowayi Cole from the 
G uayabal formation of Mexico, but has more concave sides and a 
more tapering and ornamented test. It is also somewhat like the form 
recorded from Trinidad as Angulogerina d. parvula (Cushman and 
Thomas) (Cushman and Renz, Contr. Cushman Lab. Foram. Res., 
vol. 18, 1942, p. 9, pI. 2, fig. 10), but is not the same. The species is 
not common in the Virginia material, but occurs at stations 6, 7, 
and 11. 

Family ROTALIIDAE 

Genus DISCORBIS Lamarck, 1804 


DISCORBIS SP. 

Rare speCimens of this genus occur in the Virginia material, but 

EXPLANATION OF PLATE 4 
(All figures X 50) 

FIG. 1. Robulus d. knighti Toulmin. 2. R. sp. 3. Darbyella wilcoxBnsis 
Cushman and Garrett. 4. Marginulina sp. 5. Vaginulina plumoides Plummer, 
va r. virginiana Cushman, n. var. Holotype. 6. M arginulintl d. exquisita (Toul­
min) . 7. Dentalina d. communis d'Orbigny. 8, 9. D. virginiana Cushman, n. 
sp. 8, Holotype. 9, Paratype. 10. D. wilcoxensis Cushman. 11. D . d. hexa­
costa la Howe. 12. Lagena clavata (d'Orbigny). 13. L. costata (Williamson). 
14. Gut lulina d. problema d'Orbigny. 15. Sigmomorphina semitecta (Reuss), var. 
terquC'l'niana (Fornasini). 16. Pyrulina sp. 17, 18. Globulina gibba d'Orbigny. 
19. Pseudopolymorphina wilcoxensis Cushman and Ponton. 20. Gla.ndulina laevigata 
d'Orbigny, var. 21, 22. Bulimina ovata d'Orbigny. 23. Angulogerintl virginiana 
Cushman, n. sp. Holotype. a, b, opposite sides; c, apertural view. 24. Virgu­
lina wilcoxensis Cushman and Ponton. 25. L amarckina. wilcoxensis Cushman. 26. 
Valvulineria wilcoxensis Cushman and Ponton. 27. V. scrobicu.lata (Schwager). 
28. Cibicides praecursorius (Schwager). 29. C. howelli Toulmin. 30. Anomalina 
umbonifera (Schwager). 31. Stichocibicides sp. 32. Pulv·inulinella obtusa (Bur­
rows and Holland). 
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usually as single specimens and not well enough characterized to 
identify specifically. 

Genus LAMARCKINA Berthelin, 1881 

LA3IARCIUNA W IJ,COXE:-;SIS Cush man (Pl. 4. fig . 25 ) 


Lamarckina wilcoxensis CUSHMAN, Contr. Cushman Lab. Foram. Res. , vol. 2, 1926, 

p. 9, pI. 1, fig. 3.-CUSHMAN and PONTON, I. c., vol. 8, 1932, p. 70, pI. 9, fig. 4. ­
GLAESSN ER, Problems of Paleontology, Moscow Univ., vols. 2-3, 1937, p. 38 1, pI. 
2, fig . 29.-CUSHMAN, Amer. Journ. Sci., vol. 242, 1944, p. 12, pI. 1, figs. 32 -35. 

This is a characteristic species of the Wilcox Eocene, recorded from 
the Bashi formation and Tuscahoma sand in Alabama. Glaessner re­
corded it from the Eocene of the Caucasus region. It is very common 
at station 7 in the Virginia material, and less so at station 6. 

Genus VALVULINERIA Cushman, 1926 
VALVULINJ<:RIA WII,COXE:,\,SIS Cushman a nd Ponton (PI. 4. fig. 26) 

Valvulinel'ia wilcoxensis CUSHMAN and PONTON, Contr. Cushman Lab. Foram. Res., 
vol. 8, 1932, p. 70, pI. 9, fig. 6.-CUSHMAN and GARRETT, I. c., vol. 15, 1939, p. 85, 
pI. 15, figs . 1, 2.-CUSHMAN, Amer. J ourn. Sci., vol. 242, 1944, p. 13, pI. 1, figs. 
36, 37. 

This is a ch aracteristic species of the Wilcox Eocene. The types 
were from the T uscahoma sand, RR. cut, 1 mi. N. of Ozark, Ala., and 
it has also been recorded from the Bashi formation at Woods Bluff 
and from near Yellow Bluff, Ala. It is by far the most abundant 
species in the Virginia material, occurring commonly at stations 1, 2, 
3, 4, 5, 6, 7, 8, and 11. 

VALVULINERIA SCROBICULATA (Schwager) (PI. 4. fig. 27) 

Anomalina scrobiculata SCHWAGER, Palaeontographica, vol. 30, 1883, Pal. Theil, p. 
129, pI. 29 (6), fig. 18. 

Va.lvulineria scrobiculata CUSHMAN and PONTON, Contr. Cushman Lab. Foram. Res., 
vol. 8, 1932, p. 70, pI. 9, fig. 5.-CUSHMAN and GARRETT, I. c., vol. 15, 1939, p. 85 , 
pI. 14, figs. 32, 33.-CUSHMAN, Amer. Journ. Sci., vol. 242, 1944, p. 13 , pI. 2, 
figs. 1, 2. 

The types of this species are from the middle Eocene of northern 
Afri ca. It has been recorded from the Wilcox Eocene, Tuscahoma sand, 
RR. cut, 1 mi. N. of Ozark, Ala., and from the Bashi formation at 
Woods Bluff and near Yellow Bluff, Ala. While not as common as 
t he preceding species, it occurs at stations 1, 2, 3, and 7 in consider­
able numbers. 

Genus EPONIDES Montfort, 1808 
EPONIDES LOTUS (Schwager) 

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

This species is recorded from the Eocene of widely separated re­
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gions. In America it occurs in the W ilcox Eocene, Tuscahoma sand 
and Bashi formation, of Alabama as well as in the N aheola formation 
of the Paleocene, Midway group of Alabama. It is rare in the Virginia 
material at stations 7 and 11. 

Genus SIPHONINA Reuss, 1850 
SIPHONINA WILCOXENSIS Cushman 

Siphonina wilcoxensis CUSHMAN, Proc. U. S. Nat. Mus., vol. 72, Art. 20, 1927, p. 3, 
pI. 2, figs . 1-3.-CUS HMAN and PONTON, Contr. Cushman Lab. Foram. Res., vol. 
8, 1932, p. 70, pI. 9, fig. 7.-CUSHMAN and GARRETT, I. c., vol. 15, 1939, p. 86, pI. 
15, figs. 7-9.-IsRAELSK¥, Proc. 6th Pac. Sci. Congress, 1939, p. 578, pI. 7, fig. 3. 
-TOULMIN, Journ. Pal., vol. 15, 1941, p. 605, pI. 81 , figs. 15, 16.-CUSHMAN, 
Amer. Journ. Sci., vol. 242, 1944, p. 14, pI. 2, figs. 3, 4. 

This species is a good index fossil for the Wilcox Eocene. There are 
numerous records for it in Alabama from the Tuscahoma sand, the 
Bashi formation, and the Salt Mountain formation. It is very rare 
in the Virginia material, occurring only at station 11. 

Family CASSIDULINIDAE 

Genus PUL VINULINELLA Cushman, 1926 


PULVINULINELLA OBTUSA (Burrows and Holland) (PI. 4. fig. 32) 

(For references see these Contributions, vol. 18, 1942, p. 42) 

T his species has a wide range in the Paleocene and Eocene, occur­
ring in the Midway, Wilcox, and Claiborne. It is fairly common in the 
Virginia material, occurring at stations 1, 3, 6, 7, 8, 9, and 11. 

Family GLOBIGERINIDAE 
A very few specimens, mostly not well preserved as to details, occur 

ill the Virginia material. 

Family GLOBOROTALIIDAE 

Genus GLOBOROTALIA Cushman, 1927 


GI,OBOR OTALIA WILCOXENSIS Cushman and Ponton 

Globorotalia wilcoxensis CUSH MAN and PONTON, Contr. Cushman Lab. Foram. Res., 
vol. 8, 1932, p. 71, pI. 9, fig. 1O.-CUSHMAN and GARRETT, I. c., vol. 15, 1939, p. 
88, pI. 15, figs. 21, 22.-CUSHMAN, Amer. Journ. Sci., vol. 242, 1944, p. 15, pI. 2, 
figs . 14, 15. 

This species is recorded from the Wilcox Eocene, Tuscahoma sand 
and Bashi formation, of Alabama. In the Virginia material it is very 
rare at station 7. 

Family ANOMALINIDAE 

Genus ANOMALINA d'Orbigny, 1826 


ANOl\IALINA U~IBONIFERA (Schwager) (PI. 4. fig. 30) 

Discorbina um bonifera SCHWAGER, Palaeontographica, vol. 30, 1883 , Pa l. T heil, p. 126, 
pI. 27 (4) , fig. 14. 
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Anomalina umbonifera CUSHMAN and PONTON, Contr. Cushman Lab. Foram. Res., 
vol. 8, 1932, p. 72, pI. 9, fig. H.-CUSHMAN, Amer. Journ. Sci., vol. 242, 1944, p. 
15, pI. 2, figs. 18, 19. 

This species was described from the middle Eocene of northern 
Africa. It is recorded from the Wilcox Eocene of Alabama, from the 
Tuscahoma sand, RR. cut, 1 mi. N. of Ozark, and from the Bashi for­
mation near Yellow Bluff. In the Virginia material it is fairly com­
mon, occurring at stations 1, 5, 6, 7, 9, and 11. 

Genus CIBICIDES Montfort, 1808 
CIBICIDES PRAECURSORIUS (Schwager) (PI. 4. fig. 28) 

(For references see these Contributions, vol. 18, 1942, p. 45) 
This species, described from the middle Eocene of northern Africa, 

is a characteristic one of the Midway Paleocene and Wilcox Eocene, 
particularly of Alabama. It also occurs in the Eocene of Trinidad, and 
has recently been recorded from the Bashi formation near Yellow 
Bluff, Alabama. (Cushman, Amer. Journ. Sci., vol. 242, 1944, p. 18, 
pI. 2, figs. 23, 24 ). Like many species of the genus which were prob­
ably attached, specimens vary considerably in the regularity of t he 
last-formed chambers. Specimens are common in the Virginia material 
at station 11, and less so at stations 7, 9, and 10. 

CIBICI DES HOWELLI Toulmin (Plo 4. fig. 29) 

Cibicides d. pJeu.doungerianus CUSHMAN and GARRETT, Contr. Cushman Lab. Foram. 
Res., vol. 15, 1939, p. 88, pI. 15, figs. 25, 26. 

Cibicides howelli T OULMIN, Journ. Pal., vol. 15, 1941, p. 609, pI. 82, figs. 16-18.­
CUSHMAN and RENZ, Contr. Cushman Lab. Foram. Res., vol. 18, 1942, p. 13, pI. 
3, fig. 1O.-CUSHMAN, Amer. Journ. Sci., vol. 242, 1944, p. 18, pI. 2, figs. 21, 22. 

Like the above species, this one shows a considerable range of vari­
ation. It is recorded from the Wilcox Eocene of Alabama and the 
Paleocene of Trinidad. In the Virginia material it is fairly common 
at station 8, but was not found elsewhere. 

Genus STICHOCIBICIDES Cushman and Bermudez, 1936 
STICHOCIBICIDES sp. (PI. 4. fig. 31) 

A single specimen from station 10 very evidently belongs to this 
genus, the type species of which was described from the Eocene of 
Cuba. More specimens are needed to give the full characters. 


