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Jackson, Mississippi 

A B STRACT 

T his di scu ssion of the li t h o logy a nd microfauna of the 

clastic facies of t h e Eocen e a nd Pal eocene rock s of F lori da 

is based mainl y on data ob tained I' I'om the s tudy of m any 

cores t aken in the O il C ity Cor por ation Waiton L a n d an d 

Ti mber Co. well 1, W a l ton Cou nty, F la. Allh ough t h e 

fau na of t h e m iddle Eocene r ocks i n weste r n F lorida Is 

composed mainly of species that have been reported f rom 

I"Ock s of equ ival en t age in the western Gu ll' Coast. I t s d is

tincll ve a ppea l'ance is d u e to t h e marked d itrer ence in the 

domina n t speci es, a nd the poor r epresentation of a few 

species tha t a r e d i agnostic i n t h e western a r ea. T he as

semblages of sm all For a m i n ifer a in the lower Eocen e 

r ocks a r e composed. m a in ly. of specim ens of species tha t 

have been described from ou tC I'OPS of t h e ' Vilcox Grou p in 

Alabam a. The miCl"Ofauna of t h e clastic facies of t h e 

Paleocen e In western F lorida is i n for mally ca lled t h e 

" T ames i' fauna" in thi s r eport. T hi s fau na is par ticu la rl y 

importa n t becau se I t con tains abundan t speci mens of 1 2 

species of pelagi c form s and becau se Globorotalia vel as

coensis . a d i agnostic species of the V el asco (Paleocen e) 

F o rma ti on of M ex ico, i s a l so d iagnostic of the "Tamesi 

fauna." On t h e bas is of the en vll'onmental p refe l'ence of 

Recent analogou s pel agic fo rms, the p r efel'en tlal environ

m ent of similar Recen t benth onic for ms, and t h e li tholog ic 

ch a r actel' of t h e con tain ing sed imen ts. it is inferred t hat 

t h e " T a m esi fauna" devel oped i n a su btropical , open -sea 

en vironm ent. 

T h e etrect of t emper ature, salinily, ba th y m etry, and 

associat ed fact ors on t he d istl'ibu tion of Recen t pe lagic 

!"pecies of F oramin ifer a has been d i scu ssed by several 

a uthor s. Simila r con t l'ols were p r obably effective duri n g 

Pal eocene tim e. The p r esence of ce r tain species of pel ag ic 

F oramini fer a. in on e Paleocene u n i t, a nd their absen ce in 

a n o ther, is t h er efore not necessar ily a n i ndex to t he r ela

tive position of t h e uni ts I n t h e vertical time sequ ence. 

The stratigraphic d istri bu t i on of t h e benth on ic species of 

t h e " T a m es i fauna " i n western F lorida Is u su a lly in ac

co r d wi th t h eir stratigraph ic d i s tribu tion In t h e P a l eocene 

beds I n oth er parts of the G ul f Coast. Consequ entl y . on 

the basis of t h e f oregoing environmental a n d d istr i bu tive 

data. i t Is su ggested t h a t t h e "Ta m es i fau na" of the 

c l astic lithofaci es of t h e Paleocen e In western Flor i da 

rep r esents a n i n terval of geologic time that is about equ iv

a lent to t h e interval reDresen ted by the C layton, Porter s 

C I·eek . a n d Naheola for mati on s of A l abama and co r rel a~ 

tive st r atigraphic units in oth er pa l'ts o f t h e Gu lf r egion. 

[t is believed tha t the outer ner i tic Pal eocen e sed i m ents 

of west F lori da grade nor t h ward into t h e inner-ner itic 

Paleocen e sediments t h at c r op ou t i n A l a bama. Fifty~ 

seven species of For amini fera t hat a r e character i stic of 

t h e cored Paleocene section in the W alton well , a nd re

corded f ,'om 37 oth er wells distri bu ted acr Oss northwest 

ern FlOl'ida a n d southern Georgia, a.r e discussed and fig

ured , Two s llecles are described a~ new: F:I)OnideH IIhcrb· 

I'IINi" a n d Cihicidl's llher t)'ensiH. 

Publlcation authori zed by t h e Director, U. :-:;. Geolob'ical 
Survey 

I NTRODUCTION 

Eocene deposits of pre-J ackson age in the subsurface 
st ra ta of Florid a ca n be readil y separated into two 
clea rly defin ed units on the basis of lithologic charac
ter, microfauna I assemblages, and geographic distribu
tion. In this paper I informall y class ify these units as 
ca rbonate and c1 as tic1 although some lenses of ca rbon
ate sediments are irregularl y interbedded with the 
cl astic. The ca rbonate sediments are found on die 
penin sul a and extend as far wes t as the Aucilla River. 
The clast ic rocks occupy the panhandle region and 
ex tend northwa rd into Alabama and southwestern 
Georgia. Near the eastern border of the cl astic rocks in 
J ackson, LeonI and Wakull a counties1 two major struc
tural fea tures, the Chattahoochee Anticl ine (S tephen
son and Veatch, 1915, p. 57) and the Suwa nnee Strait 
(Dall and Harr is, 1892, p. 122 ), strongly influenced 
the sed imenta tion and disturbed the normal strati
gra phic sequence during Eocene and later Tert iary 
times. Few wells have been drilled in this critical 
area; therefore littl e is known of the probable inter
gradation of the t wo types of sediments. The carbon
ate fac ies and its faun al groups have been discussed in 
several publ ished reports (Cole, 1941 , 1942 , 1944, and 
1945; Applin, P. L. and E. R. , 1944 ; Applin and Jor
dan, 1945; and Levin , 195 7), but few deal with the 
clastic sediments of west Florid a and their faun al pop
ulations. Applin and Applin (1944) and Applin and 
Jordan (1945) publ ished brief accounts of the Paleo
cene fauna of the cl as tic unit , and Cole (1938 and 
1945) discussed the Paleocene fauna of the clas tic 
fa cies, and presented faun al data on other parts of the 
Eocene sect ion from J ackson, Leon, and Wakulla coun
ties. In 1932, the Oil City Corporation, Wal ton Land 
and Timber Company well 1 ( text fi g. 1, No. 1) was 
d rill ed nea r DeFunia k Springs, Walton County, Fla . 
Cores were taken at frequent interva ls in th is well , 

and provide a fairly complete and representative rec· 

ord of the faunal sequence and th e depositional h is tory 

of the cla stic rocks of Eocene age in western Florid a, 

T he accurate depth measurements of the rather closely 

spaced cores in the Walton well a re helpful in eva luat

ing and interpreting the strat igraphic seq uence of the 

faunal and lithologic com ponents of the cutting sa m

pl es, which are the major source of data on the ea rly 

Terti ary sediments in most wells in western Florid a. 

The faunal and lithologic data provided by the cores 
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FIGURE 1 

EXPL ANATION 

i!> Oil City Corp. Walton Land 
and Timber Co. Well I, 
Walton County, Flo. 
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• We ll provid ing co rroborative 

data on Paleocene rocks. 
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Index map of parts of the Southeastern States showing the location of wells that penetrated Paleocene rocks conta ining the "Tamesf fauna." 
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taken from the Walton Land and Timber Company 
well I are the basis of the present report, but addi
tional, corroborative information on Paleocene deposits 

was obtained from cutting sam ples from the wells (text 
fig. I ) in Florida and southern Georgia which are here 
listed. 

No. ON 
MAP CO UNTY 

( text fig. 1) 

I Walton 
2 Bay 
3 Calhoun 
4 Calhoun 
5 Calhoun 
6 Calhoun 
7 Escambia 
8 Franklin 
9 Franklin 

10 Franklin 
II Franklin 
12 Franklin 

13 Gulf 
14 Gulf 
15 Jackson 
16 Jackson 
17 J efferson 
18 J efferson 
19 Leon 
20 Leon 
21 Liberty 
22 Liberty 
23 Liberty 
24 Liberty 
25 Okaloosa 
26 Okaloosa 
27 Santa Rosa 
28 Santa Rosa 
29 Walton 
30 Wakulla 
31 Washington 

32 Brooks 
33 Clinch 
34 Decatur 
35 Early 
36 Echols 
37 Echols 
38 Seminole 

NAME OF WELL 

Florida 

Oil City Corp. Walton Land and Timber Co. we ll I 
Magnolia Petroleum Co. State Block 4B, well I 
Pure Oil Co. St. Andrew's Bay Properties Co. well 2 
Pure Oil Co. International Paper Co. well I 
Pure Oil Co. International Paper Co. well 2 
D. E. L. Byers Hardaway Construction Co. well 
Zach Brooks & Co. Ca ldwell-Garvin et at. Unit well 
Magnolia Petroleum Co. State Block 5B well IA 
Pure Oil Co. H. C. Lister well I 
Pure Oil Co. Gex-Lewin well 3 
Pure Oil Co. St. Joe Paper Co. well 2 
The California Co. and Coastal Petroleum Co. State Lease 

224A, well 2 
Pure Oil Co. C. C. Hopkins well I 
Pure Oil Co. Ka te Gaskins well I 
Mrs. Mamie Hammonds et at. Granberry well 
Humble Oil & Refining Co. W. C. Tindel well I 
Southern States Oil Corp. Miller and Gossard well 
Coastal Petroleum Co. E. P . Larsh well 1 
Central Florid a Oil & Gas Co. Rhodes well I 
Stanolind Oil & Gas Co. St. Joe Paper Co. well IA 
Pure Oil Co. Neal Lumber Co. well I 
Pure Oil Co. Gex-Lewin well 1 
Gulf Coast Drilling and Exploration Co. U.S .A. well I 
R. T. Adams St. Joe Paper Co. well I 
The California Co. Blackman Unit well I 
Sun Oil Co. Brady-Belcher Unit well 2 
The California Co. Santa Maria Unit well I 
Gulf Oil Corp. C. H. Bray et at. Unit well I 
Sun Oil Co. Brady-Belcher Unit well 3 
Brown and Ravlin V. G. Phillips well 1 
Chipley Oil Co. Dekle well 1 

Georgia 
D. E . Hughes E. M. Rogers well 1 B 
H. L. Hunt Alice Musgrove well I 
H. L. Hunt Metcalf well (Herrick, 1961, p. 153) 
Sun Oil Co. R. V. Ellis well 1 (Herrick, 196 1, p. 19-1) 
Humble Oil & Refining Co. Bennett and Langsdale well 
Hunt Oil Co. Superior Pine Products Co. well 4 
Mont Warren et at. W. E. Harlow well I ( Herrick, 1961, 

p. 355) 

The primary object of this report is to present an 
account of the microfauna of the Paleocene sediments 
of west Florida , and to offer an interpretation of the 
relations of this fauna to the closely similar Velasco 
fauna of Mexico, and to other Paleocene microfaunal 
groups in the northern and western parts of the Gulf 
Coastal Plain. In order to adequately demonstrate the 
stratigraphic relationships of the Paleocene section to 
the overlying Eocene deposits, however, a brief account 

of the middle and lower Eocene faunal and li thologic 
sequence in the Walton County well is included. 

MICROFAUNA OF THE CLAIBORNE, 
MIDDLE EOCENE 

Diagnostic Species of Large Foraminifera 
In the middle and lower Eocene deposits of the Gulf 

Coast, a few species of larger Foraminifera are espe
cially valuable in correlat ion studies because of their 
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wide geographic distribution and short stratigraphic 
range. In 1938, G ravell and Hann a publ ished an ac
count of several Terti ary large foraminiferal correla 
tion zones which th ey tra ced ac ross Miss issippi and 
Al<tbama into west Florid a. 

The youngest middle Eocene zone of G ravell and 
Hanna (1 938, p. 1(07) is the " Lepidocyclill a. ( Polylepi

d ina) zone," They consider this zone "one of the most 
useful in the correl a tion of the Gulf Coas t Cla iborne 
since it is found from eastern Texas to Florida." It is 
recorded by them (1938, p. 993, fi g. 3) from the 
Walton Land and Timber Company well in Walton 
County , and from the Hammond s Gra nberry well in 
J ac kson Cou nty, Florid a. Applin and Applin (1944, fi g. 
27) also record Lepidocyclina (Polyle fridina ) an tillea 
from th e Walton Cou nty well , and mention its occu r
rence (1 944, p. 1694) in wells in Nassa u County and 
Jefferson County, Florid a . Cole (1 938, p . 46-48) re
cords its occurrence in the Granberry well in Jackson 
County, ment ions its presence (1 944, p. 25 and 26) in 
a well "d rilled by t he Ca lhoun Oil and Gas Compa ny 
northwest of Clarksvill e in Calho un County," and in 
the sa me bulletin ( p. 60) , extend s the " Lepidocyclilla 
( Poly lepidina) zone" east in to Nassau County, Flor
ida , where rhe species appears in the Lake City car
bona te facies of th e middl e Eocene accompa nied b y 
D ictyoconuJ americanus (Cushm an) and a small fo
raminiferal assembl age ty pica l of the ca rbonate bio
facies. Recentl y Herrick (1 96 1) listed Lefridocyclill a 
( PolyleJ>idilla ) a ll /illea. from a number of wells drill ed 
on the coastal pl ain area of south ea stern Geo rgia . 

As indicated by the plo tted log ( text fi g. 2) , few 
cores and little lithologic and paleontologic data were 
obta ined th rough the fi rst 700 feet of hole drilled in 
the Walton well. The descri ption of t he sec tion there
fore begins with th e core ta ken at 755 -757 feet which 
contained abundant spec im ens of Lepi:locyctina (Poly 

lepidina) antillea Cushm an = L . (P .) gardnerae Cole 
and Operculinoides wilcoxi ( Heilprin ) = Operculi
noidcI Jabinen.riJ Cole. As mentioned above, Appl in 
and Applin (1 944) and Gravell and Hanna ( 1938) 
record the Lepidocyclina ( Poly lepidilla ) Zone from 
this we ll , and Gravell and H anna trace the zone west 
into southern Alabama, southern Mississippi, and south
eastern Louisiana . The wes ternmost occ urrence in Flo r
Id a is from the Zach Brooks and Compan y Caldwell
G;m 'in et al. Unit well 1, sec. 31, T. 23, R. 31 W., 
L am bia County, where L . ( P.) antillea, Opere'lIli 
• :. .... c."t'J ,:l'ilcoxi, and D£!Cocyclina (Proporocycii'1l a) jl int
",--~' I Cushm an) = D. (P. ) perpUJilla. (Va ughan ) 
.... -e all present in cuttings (21 75 -21 90 ft .) . In their 

-- ~ Ion of th e Lepidoeyciina (Polylepidina ) Zone, 
Ga... and Han na (1 938, p. 1(08) sta te tha t they 

t- foUnd this fa una l association at many pl aces. 

Small Foraminiferal Assembl ages 

~crJ l appeara nce of the microfaun al asst:m
.,J 10 sediments of Claiborne age in north-

west Florid a is qu ite d ifferent from tha t of t he better 
known and well documented faun al groups of more 
westell y parts of th e Gulf Coast area. However, th e 
change is not du e to th e introduction of many new 
species. Rath er, it is the result of changes in grouping 
and dominance, and to th e abu ndant represen tation of 
some species that are rare in the more westerly areas. 
In th ese respects th e faun a of the cla stic facies of 
t he middle Eocene of Florida differs sharply from that 
of the ca rbonate facies in which the species are gener
all y eit her new or closely related to Eocene species of 
Cuba and more southe rl y a rea s bo rd ering on th e Gulf 
of Mexico. Gravell and Hann a (1 938, p. 1006-1007 ) 
mention the east-wes t variation in Claibo rne micro
faunas in their discussion. of the Eponides yeguaellsis 
and CeratobllHmina. exinzia zones. Ceratobll limina ca n 
be used as a marker for th e top of th e Cook Moun
tain across Texas and Louisi ana into western M iss is
sippi , but is rare to absent in the Claiborn e sedimen ts 
of wells farther to the east. E p011ides yegllaell sis is also 
recorded from Texas to western Mississippi bu t is com
paratively rare in the more easterl y extension of sedi
ments of Claiborne age. In his report on well sections of 
south ern and southeastern Georgia, Herrick (1 96 1) also 
ind ica tes this va ri ation by selec ting Cibi,ides westi as a 
widely distri buted, representa tive species of th e Lisbon. 
Presu mabl y, the middl e Eocene faunas of west Florida 
reAected th e influence of thei r environment and re
sponded to such changes in depositional conditions as 
the fi ner grain size of the sediments, reduction in 
quantity of te rrestri al materi al, higher ratio of cal
cium carbonate, and probabl y differences in tempera
ture, bath ymetry, and salinity as well. As alread y 
men tioned, a few species of larger Foraminifera appea r 
at interva ls as rel iabl e zonal ma rkers from Texas east 
to t he Atl ant ic sea boa rd , but many of the smaller spe
cies of Foramin ifera seem to have been less adaptable. 

Because, as mentioned above, nea rly all th e Clai
borne species of smaller Foram in ifera have been de
scri bed an d figu red, no ill ustra tions of the Claiborne 
form s will be published in th is report , but specimens 
of all spec ies listed will be deposited with th e collec
tions of the U. S. ' a tional Mu seum . Several species 
of larger Foramin ifera that were fou nd in the cored 
section of middl e and lowe r ( 1) Eocene sedim ents in 
th e Walton well will be described by Dr . W . Storr, 
Cole in a separate report. 

C LAIBOR E SECTION IN THE WALTON 
LAN D AN D TIMB E R COMPANY WELL 1 

The faunal record of middl e Eocene sediments in the 
Walton well begins with th e " Lepidocyclina (Polylefri

dina) zone" of Gravell and Hann a. As these authors 
(1 938, p. 987, fi g. 1) indica te th at the zone may rep
resent a tim e period roughl y equ ivalent to the middl e 
part of th e Cook Mounta in Fo rm ation of the Texas 
Clai borne, it is inferred th at no record of th e top of 
the Claiborne section was provided by cores taken in 
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this well. Core 9 ( 755 -75 7 ft .) and Core 10 (847-848 
ft .) are composed of highly sa ndy, greenish gray 
chalky limestones and chalky, fin e- to medium-grained, 
sharply angul ar, gl auconit ic sa nd . Core 9 contains 
many specimens of several species of larger Forami
nifera includ ing the species for which the zone was 
named, L. (Polylepidina) antillea Cushman. Core 10 
is a sa ndy coqu ina of comminuted orga nic debris too 
poorly preserved to be identified, even generically. 
Core 11 (892-900 ft .) was a light brownish gray, 
weakly micaceous clay. This material contained a 
large number of small Foraminifera and ostracodes, 
abundant specimens of very small, probably imma
ture gastropods, and some ca rbonaceous material. The 
microfauna obtained from this core may be considered 
a subzone of the Lepidocyciina (Polylepidina) Zone. 
The characterizing fauna of this subzone is given 
below. D ominant species are shown by asterisks. 

A m1nobaculites mauricensis Howe 
Ammobaculites sp. 
S piroplec tammina mi55is sippiensis (Cush man) 

Cushman and Todd 
" Textularia dibollensis Cushman and Appli n 
"Quinqueloculi'na 1nauricensis Howe 
'Quinqueloculina harrisi Howe and Roberts 
R ob·ulus alatolimbatus (Gumbel) Bergquist 
Noni,,.,. inexcavatum (Cushman and Applin ) 

Ellisor 

Epistominella atlantisae Cushman 
Uvigerina d . U. blancocostata Cole 
Globorotalia bllUbrooki Bolli 
E ponides mexicanus (Cushm an) Cushman (dwarf 

forms) 
• Discorbis georgianus Cushman and Herrick 
Siphonina claibornensis Cushman 
Gyroidina solda"i octocamerata Cushman and G. 

D. Hanna 

The lithology of the core sa mpl e would ind ica te that 
the sediments were fin er textured, more ca lcareous, and 
less glauconitic than characterist ic depos its of similar 
age in more westerly areas. The presence of many 
molds of several species of miliolids would also indi
cate ve ry shallow-water depositional cond itions. 

Cores t aken between 933 and 957 feet were com
posed of sandy, finely crystalline dolomite, and chalky, 
fine-grained sa ndstone. They conta ined abundant tests 
of several species of larger Foraminifera and some 
specimens of smaller Foram inifera. All foss ils, how
ever, were preserved as soft chalky molds, and for this 
reason few small Foraminifera could be identified spe
ci fi cally . Small Foraminifera recorded from a core 
taken at 944-95 1 feet are listed below. They a re con
sidered to be a part of the zonal group list ed above. 

A nomalina umbonata Cushman 
Nonionella spissa Cushm an 
GloborOI.alia bullbrooki Bolli 
R obulus sp. 

Glob,.!ina gibba d'Orbigny 
Eponides mexicanus (Cushman) Cushm an 

As shown by the sample log, a core ( no. 15) of 
loosely consolidated , light-gray, highly sandy chalk was 
cut a t 1030 to 1033 fee t . This core conta ined many 
specimens of several species of smaller Foraminifera 
and ostracodes. Beca use of species similarities, this 
fa unal group is believed to be closely all ied to th e two 
prev iously list ed faunas, although the presence of sev
eral species of planktonic forms would suggest some
what deeper-water condit ions of deposition. Species of 
Foraminifera from this depth are as follows. Those 
with asterisks are dominant. 

Textularia d . T. adalta Cushman 
Textularia dibollensis Cushm an and Applin 
Quinqueloculina sp. 
R obulus alatolimbatus (Gumbel) Bergquist 
Dentali"a sp. 
Lagena d. L. ouachitaensis alabamensis Bandy 

·Gyroidino, soldani octocamerato, Cushman and G. 
D. Hanna 

"Eponides mexicanus (Cushm an) Cushman var. 
Siphonina claibornensis Cushman 
Globorotalia bullbrooki Bolli 
Globorotalia centralis Cushman and Bermudez 
Globigerina parva Bolli 
Globigerina d . G. trilocularis d'Orbigny 
Cibicides sa55ei Cole 
Cibicides blanpiedi T oulmin 

• Discorbis tallaho,ttensis subnitens Bandy 
Globulina gibba d 'Orbigny 
Nonion planatum Cushman and Thomas 

Note - Specimens listed as Eponides mexicanus 
va r. are dwarf forms. 

Core no. 16, at 1040-1 047 feet , also contained a mod
erately well-preserved and well represented faunal as
semblage which is closely related to those previously 
discussed. The fauna of cores 15 and 16, however, 
show some interesting va riations, particularly in the 
introduction of many specimens of several species of 
pla nktonic Foraminifera. 

• Discorbis tallahattensis subnitens Bandy 
• Eponides mexicanus (Cushman) var. 
R obutus alotolimbatus (Gumbel) Bergquist 

" Textularia dibollensis stavensis Bandy 
Gyroidina soldani octoco,merata Cushman 
Cibicides westi Howe 
Globorotalia centralis Cushman and Bermudez 
Globorotalia bullbrooki Boll i 
Globorotalia d . G. menardii (d'Orbigny) 
Globigerina sp. (Howe, 1939, p. 84) 
Fragments of Discocyciina also present. 

Cores 17 to 21 (1100-1408 ft .) were composed 
mai nly of chalky, fin e-grained sands in which the fos
si l materi al was soft and fragmental. Few determi
nabl e specimens of Foramin ifera were found in th e 
washed concentrates. Core 19 (1 177-1189 ft.) con-
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tained a few poorly preserved specimens of a small 
camerinid, a few specimens of Aster-igerilla sp. , and 
some fragments of a fragile-sh elled bivalve. Core 21 
0406-1418 ft .) was the next core in downward se
quence that contained a moderately large representa
tion of Foraminifera . This fauna was strongly domi
nated by specimens of A sterigerina texana (Stadnich
enko ) . To separate this faunal group from the assem 
blages previously discussed I hereby name this the 
AJterigerina Zone of the Claiborne group of west Flor
ida. It probably represents a part of Claiborne tim e 
roughly equiva lent to some part of the Mount Selman 
of Texas. 

Core 21, 1406-141 8 ft. : 
• Asterigerina texana (Stadnichenko) strongly 

dominant 
R obul1H alatolimbatus (Gumbel ) Bergquist 
Nonionella iacksonensis spiraiis Bandy 
Eponides mexicanus (Cushman) var. rare 
Cyroidina Joldani octocamerata Cushman and G. 

D. Hanna 
Cloborotalia centralis Cushman and Bermudez 
Cloborotalia parva Bolli 
Nonion planatu1n. Cushman and Thomas 

LOWER EOCENE, WILCOX SECTION 
IN THE WALTON WELL 

The cores described above are assigned to the Clai
borne Group, but the fauna of core sa mple no. 22 sug
gests an ea rly Eocene, Wilcox age, for t he host sedi
ments. If this interpretation is correct, the contact 
between the middle and lower Eocene would fall within 
the 100 feet of unsampled section between core 21 
(1406-141 8 ft. ) and core 22 0 506-1518 ft. ) . 

Lower Eocene marine sediments containing fauna s 
of smaller Foraminifera are comparatively rare in the 
eastern Gulf Coastal region. However, Toulmin (1941 ), 
Cushman and Ponton (1932 ), Cushman and Garrett 
(1939), and Cushman (1944, a, b) described faunas 
of sma ll Foraminifera from outcrops of several forma
tions of Wilcox age in Alabama. A comparison with 
these described fauna l groups would seem to indicate 
that the fauna listed below is probably Wilcox in age, 
although some species described from middl e Eocene 
formations are also present. 

The Lagenidae, arenaceous Foraminifera, and speci
mens of Clobigerina and Cloborotalia are predomi
nant in the faunal assemblage. Although most of the 
species have been recorded from the Wilcox, o ne very 
common form, i.e., Ma·rginulina variata Hussey, was 

described from the Cane River Eocene of Louisiana 
and has not been recorded from any other formation 
in the Gulf Coastal area so far as is known to this 
writer. 

Specimens listed as T rocham1nina d . T. howei are 
closely similar to that species in general form and 
chamber arrangement but, like all the arenaceOll S spe
cies listed from this sa mple, the tests are coarsely are-

naceous and rough textured . The chambers are more 
globular and th e test is less compressed than in typi
cal specimens of the species. 

Faunal assemblage 
Reophax d. R. curtUJ Cushman 

.. A ntmobaculites 1nidwayensis Plummer 
A1ntnobaculites expansus Plummer 
H aplophragm.oides sphaeriloculus Cushm an 

' T rocharnmina d. T. howei Cushman 
• R obulus magni/icuJ Toulmin 

R obulus knighti Toulmin 
• R obulus wilcoxensis Cushman and Ponton 
.. M arginulina variata Hussey 

Nodosaria cf. N. longiscata d'Orbigny 
Nodosaria sp. 
D entalina wilcoxensis Cushman 
Dentalina eocenica Cushman 

Dentalina d. D. granti (Plummer) Plummer 
Bolivina wiLcoxensis Cushman 
Angulogerina wilcoxensis Cushman and Ponton 
Valvulineria scrobicui<Lta (Schwager) Cushman 

• Epo1l,;deJ dor/i Toulmin 
• Siphonina wilcoxen-sis Cushman 
AJterigerina sp. 

·Globigerina triloculinoides Plummer 
' Clobigerina JpiraliJ Bolli 
Cloborotalia rex Martin (rare) 

'Clobo'rotalia perci<Lra Loeblich and Tappan 
Cloborotalia elongata Bolli 
Anom.alinoides urnboniferuJ (Schwager) Cushman 
Chilostomelloides eocenicuJ Cushman 

Also there are specimen s of two noncalcareous micro
fossils. One is globula r in shape, and closely resembles 
Orbulina in appearance, and the other is similar in size 
and texture, but disk shaped, equally and gently bi
convex, sharply angular and narrowly keeled at the 
periphery. H. R. Bergquist ( personal , communica
tion, 1963) ha s suggested that these fossils might be 
spum ellin e Radiolaria, and that the spherical speci
mens "could be species of the genus CenoJphaera, 
and the biconvex form might belong to the genus 
P eriphaena." 

Core 23 , 1536-1 544 feet , was lithologically similar to 
the preceding, but the fauna was less abundant and 
less diversified. Some species common in the preceding 
assemblage were missing, and a few sp.ecies were added. 

Faunal assemblage 
• EponideJ dor/i T oulmin 
'Caudryina d . C. cubana Cushman and Bermudez 
• RobuluJ magn4icus Toulmin 
R obulUJ wilcoxmnJ Cushman and Ponton 

· M arginulina d. M. t.oulmini Cushm an 
OJanguiaria expanJa Toulmin 

• Nodosaria latejugata Gumbel 
Chrysalogoni'1lm, lm/ceolum Cushman and 

Bermud ez 
Clobiger'i1la spi'ralis Bolli 
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Cloborotalia perelara Loeblich and Tappan 
' Cloborotalia aequa Cushman and Renz 

Core 24, 1590 to 1600 feet , was also a greenish -gray, 
argillaceous sand, but the sand was fin e and even 
grained, and contained some green, dull-brown and 
dark-gray grains in addition to the dominant grains 
of clear quartz. A trace of mica, about 10 percent 
glauconit .:! , and a few specimens of Foram 'nifera were 
also present. Small specimens of Robulus sp. were 
most common. Core 25, 1648 to 1654 feet, was like the 
preceding in lithologic character and also conta ined a 
meager fauna of poorly preserved specimens of Foram
inifera, mainly Anomalina d , A, a1nmonoides ( Reuss) 
Plummer, and Valvulineria wilcoxenJ"iJ Cushman and 
Ponton. A part of this core wa s very hard and highly 
calcareous. 

A core ( no. 26) of gra y, micaceous, fin ely sa ndy 
clay was taken at 1720-1730 feet . Fauna collected a t 
this depth was as foll ows. 

Ammobaculites d . A. coprolithifonnis (Schwa ger) 
Cushman 

· TrochtJlfnrnina d . T. texana Cushm an and Wate;'s 
(all specimens cru shed and distorted ) 

Nodosaria latej"gata Gum bel 
R obulus d. R . midwayell..fis ( Plummer) Cole and 

Gillespie 
M argi'nuiina tou/m.i-ni Cushma n 

' Clobigerim" triloculinoides Plummer 
· Globigerina inaequispira Subbotina 
Cloborotalia ang"lata White 
Cloborotalia elongata Glaessner 
Claborotalia wilcoxeMis Cushm an and Ponton 

Core 27 (1752-1761 ft .) was a hard, light-brown, 
coquinitic limestone, composed chiefly of generally cal 
citized fragments of shell material, ech inoid spines, 
bryozoans,. and many worn specimens of two species 
of larger Foraminifera, and a species of smaller Fo
raminifera , Vaginuii-na d . V. longifo , ,,,,, ( Plummer) 
Cushman. About 10 percent glauconite, and about 15 
percent fin e, angular, clea r quartz sa nd were also present. 

This limestone wa s origin ally believed to represent 
a part of the Salt Mountain Lim estone of Alabam a 
and was so recorded by Applin and Applin (1 944, fig. 
27) . This correlation was based largely on the general 
character of the limestone, its position within the 
lower Eocene section and the presence of abundant 
specimens of Discocyelin" and Pseudoph,agmi-na. A 
similar limestone and fauna was recorded by Cole 
(1 938, p. 22, 23) from the Modisett Drilling Company, 
Granberry well no. I , 1402-1600 feet, Jackson County, 
Florida. This limestone was also assigned to the Salt 
Mountain. No change has been made in these correla 
tions, but it is now known that the two species o f 
larger Foraminifera th at characterize the fauna of th e 
limestone in th e Walton well have not been previously 
recognized in sediments of the Gulf Coastal region. 

These species will be discussed by Cole in a forth
coming publication. 

Cores 28 through 37, 1790 to 2357 feet (see log), 
were composed chiefl y of dark-gray, modera tely hard , 
fin ely laminated, micaceous, carbonaceous, and pyritic 
shale. Some limestone was cored at 1800-1810 and 
1926-1 971 feet. The lim estone at 1800 feet was highly 
indurated, somewhat phosphatic, and showed several 
ca lcite veins perpendicula r to the width of th e core. 
Faulting may be indica ted. The core taken at 1962-
1971 feet was al so, in pa rt, a dark-gray limestone th at 
contai ned a large amount of mica and many small in
cl usions of limonite. A small fauna was obtained from 
the shale portion of this core. It consisted of shell 
fragments and a few specimens of Foraminifera and 
ostracodes. Determinable Foraminifera found in the 
shale cores taken between the depths 1790 to 235 7 feet 
are as follows: 

Trochammina d. T. texa1ta Cushman and Waters 
Trochammina d. T. diagonis (Ca rsey) Cushman 

and Waters 
Robulus d. R . midwayeMis (Plummer) Cushman 
Robulus inornatus (d 'Orbigny) T oulmin 
M arginuli"a tuberculata ( Plummer) Cushman 

and Bermudez 
Chrysalogoniutn granti ( Plummer) T oulmin 
Bulimina ovata d'Orbigny 
Ceratobulimina sp. 
Globigerina tr·iloc1llinoides Plummer 
Cloborotalia acuta Toulmin 
Cibicides sp. 

Core 37, 2330-2 35 7 feet, is the deepest core to which 
a Wilcox age assignment is given. The point of conta-ct 
between the sediments of Wilcox and of Paleocene age 
cannot be reco rded, as no cores were taken between 
235 7 feet and core 38, 2440-2450 feet . A definite Pal
eocene microfauna was found in the latter core. The 
precise top of the Paleocene sediments would fall 
with in the 83 feet of section on which no data a re 
ava ilable. 

PALEOCE NE BIOFACIES 
OF WESTERN FLORIDA 

General Discussion 

In the publication by Applin and Appl in (1944), 
this Florida biofa cies was referred to (p. 1704) as the 
"Tamest fauna " and the same terminology wi ll be used 
in the present report . The name was originally intro
duced by Dumble and Applin (1924, p. 339) to indi
ca te beds that contained the "Velasco" fauna of Mex
ico to which these authors assigned a lower Eocene 
age. Cushman and Trager (1 924) considered the 
fauna, described as "Velasco," to be Cretaceous in age. 
Since the term "T amesf" was originally used to repre
sell t a T ertia ry faunal group corresponding to the 
Velasco, it seemed logica l to design ate th e similar Pal
eocene fauna of Florida as the "Tamesl fauna ." In 
spite of its sc ientifi c significance, there are few pub-
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lished references to the Tamesl biofaci es of the Paleo
cene sediments of Florid a. In 1938, Dr. Cole described 
the litholog ic and microfaunal features of a well drilled 
in Jackson County, Florida, and reported (p. 23 ) th at 
a core taken at 1761-1768 feet "conta ined an excellent 
faun a of undoubted upper Midway age." He figured 
15 species, mainly benthonic form s. Applin and Applin 
(1944 ) briefly discussed the Paleocene sediments of 
wes t Florida and call ed a ttention to the resemblance 
of the microfauna to that of the Velasco of Mexico. 
They figured (1 944, pI. 5) three of the characteristic 
planktonic species and one benthonic form . Applin 
and Jordan (1945 ) listed some of the characteristic 
species, and described and figured two new benthonic 
forms, common in the faunal assemblage. 

In the Tamesl biofacies of the Paleocene of Florida , 
from 50 to 75 percent of micropopulat ion is composed 
of planktonic speci mens, especiall y nea r the base of 
the fo rmation where th ese forms are particularly abun
dant. So far as known to the writer, there is only one 
other Paleocene fauna in the Gulf Coast region in 
which planktonic species of Foraminifera are dominan t. 
The exception is that of a part of the Midway section 
of T ehua cana Creek, Limesto ne County, T exas, on 
which Kellough (1 959) publi shed a preliminary report. 
She discussed the fluctuating character of the sea and 
noted the abundance of specimens of planktonic Fo
raminifera in the deep-wa ter facies. The planktonic 
species, however, are limited to those represented also 
in the more shallow-wa ter facies of the sa me section. 

During the las t few years there have been many 
publ ished accounts of microfaun as composed, in part , 
of pl anktonic species of Foraminifera . Loeblich and 
Tappan (l95 7b) desc ribed Paleocene and ea rl y Eocene 
planktonic Foraminifera from the Gu lf and Atlantic 
Coastal plains. However, they did not include the Pa l
eocene fauna of northwest Florida which does not crop 
out, but is found in all wells drilled to sufficient 
depths, across the panhandle area, from Esca mbia 
County on the west into Jefferson County, whi ch forms 
the eastern boundary of this biofacies. Eas t and south 
of J efferson County, the Cedar Keys Formation, a car
bonate biofacies of the Paleocene of Florid a, probabl y 
represents the equivalent stratigraphic level, and to the 

north, in southern Georgi a and Al abama, t he largely 
benthonic microfaun as of the Porters Creek Clay and 
Clayton Forma t ion presumabl y t ake the place of th e 
highly pl anktonic T amesl faun a of west Florida . Her
rick (1 961, p. 153 , 194,355 ) indica tes an extension of 
the T ames; faun a into southwestern Georg ia through 
his record of a "Tamesl (Velasco) fauna " in th e basa l 
part of the Paleocene section in three wells in south 
ern and southwestern Georgia. A fauna listed by Her
rick (1 961, p. 96 ) from a core taken in a well in 
Cha th am County, Ga ., may also be rela ted to th e 
T amest faun a. 1 found a T ames! fauna in th ese and 
other Georg;a wells li sted on page 47 in this repol t . 

Th e planktonic character of the T amesl faun a and 

its geographic loca tion along the northeastern border 
cf the Gulf of Mexico should make it highl y va luable 
in interregional and intern ational correlation problems. 
Moreover, the fauna is strikingl y un iform in character 
and composition throughout the region from which it 
is here described, suggesting deposition in a continuous 
sedimentary unit . 

Occurrence of C loborotal,ja velascoensis 

Typical specimens of C. velascoe fl sis are very com

mon in the lower portion of the cl as tic section of the 
Paleocene of Florid a, but cores in the Walton well 
would indicate tha t speci mens of the similar form G. 
actua, rare in the lower part of the section, become 
relatively abu ndant in the highest or youngest portion 
of the sec tion, about 500 feet above the base. Loeblich 
and T appa n apparently did not find typical specimens 
of Globorotalia v elascoe1l!;! in the Paleocene Gulf 
Coastal sediments which they discussed (l95 7b , p. 
176), since they sta te, "The typical v elascoensu does 
not range far north of its type region in Mexico al
though it does occllr in Trinidad ." It would seem, there
fore, that the Florida occurrence indicates a notable 
extension of the geographic distribution of the species. 

In his discussion of the occurrence of this species in 
the Mexican section, White ( 1928b, p. 281) states, 
"This is the most characteristic species of the Velascu, 
and occurs as an abund ant form from slightly above 
the base of the formation to beyond the limits of the 
Velasco as dealt with in this paper," and White (l928a, 
p. 177) defin es the stra tigraphic upper limit of his 
study as "near the middle of t he Velasco." Loeblich 
and T appan (l 95ib, p. 175, fi g. 27) indicate the pres
ence of the species in the upper Velasco of M exico also. 

White also states (l928b, p. 28 1) that specimens of 
Globorotalia velaJcoenJi! disa ppea r a short distance 
above the base of the Velasco in Mexico. In the Wal
ton Land and Timber Company well no. I , there are 
39 feet of unsampled section between core 55 that con
tains the Tamesi fauna with abund ant specimens of 
C. v elascoensiJ, and core 56, in which th e fauna is 

Late Cretaceous in age. 

Paleoecology of the T amesl Fauna 

The T amesl faun a of no rthwest Florida and the Ve
lasco fa una of Mex ico were apparently deposited under 
closely similar conditions. In both areas the sediments 
a re chiefl y light-colored marls th at conta in very little 
terrigenous detritus, and the fauna in both area s con · 
ra ins abundant specimens of pl anktonic Foraminifera , 
although spec im ens of many benthonic species are also 
present. In both fauna s G. v elascoen!;! and the similar 
form G. awta are key microfossils. 

A number of fa ctors indicate that the Pal eocene sed
iments of west Florida accumul~ted in a subtropica l, 

open-sea environment. Inform atio n used to reconstruct 
t he paleoecology of the T amesl fauna is based on pub
lished accounts of the effec t of wate r temperature , den
si ty , sa linity, ba th ymetry , and assoc iated factors on 
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recent analogous species. Reports by Band y (1 961) , 
Emiliani (1 954), Lowman (1949), Norton (1 930), 
and Stone (1 956) were pa rticul a rly helpful. The lith
ologic character of the sedim ents in which the T amesr 
faun a was buried supplements th is data. The most 
striking fea ture of the T amesr faun a is th e abundant 
representation of pelagic forms. Band y (1961, p. 6) 
stated that "among foraminifera, percentages of plank
tonic specimens are highest on th e outer shelf and in 
th e upper bathyal zone." C rickmay, Ladd , and Hoff
meister (1 941) have demonstrated th at the abundance 
of glo bigerine forms does not necessa ril y indicate a 
deep-water env ironment; however, the Florida fauna 
contains 12 planktonic species that are common to 
abundant in the assemblage. Bandy also suggests (p. 
7) that since "planktonic species are variable in th eir 
amount of tol erance for environmental variations, . . . 
their numbers decline towa rd the more varia ble in
shore wa ters." Size is also a contributing fa ctor in th e 
assumption of an open-sea environment for the T ames! 
fauna. A comparison of Florid a species of Globigerinas 
and Globorotalias with groups of specimens of the 
sa me species occurring in T exas and Alabama Paleocene 
assemblages showed that the Florida specimens aver
aged twice th e size of the forms wi th which they were 
compared. Th is is aga in an indi ca tion of an open-sea 
environment since Stone (1956, p. 369) sta tes, " Varia
tions in size and abundance have no direct relation
ship to depth, but the presence of pelagic forms indi
cate open-sea conditions," and "Abundance and s ize 
are closely related to circul ating currents of the ocean, 
the most abundant specimens and the largest sizes oc
curring within the direct influence of ocean currents." 
The size of th e Florid a specimens may also provide 
some data in rega rd to probable conditions of tempera
ture and sal inity, since Stone (1956, p. 362) sta tes that 
"sizes of foraminifera were found to decrease north
wa rd and southwa rd from the Caribbean area." In re
ga rd to salinity the sa me author states that "the size 
of the orga nisms is probably not affected by salinities 
within the range of 34 to 37 pa rts per thousand , bu t 
the larger individuals tend to favor salinity between 
36 and 37 parts per thousa nd." 

So far, onl y the planktonic spec ies have been con
sidered. However, the benthonic specimens, although 
rela tively less abundant, also con tri buted helpful data 
th rough the representation of specim ens of Eponides, 
Cibicides, R obulus, Marginulina, Dentalina, and Buli
mina that are common in the assembl age, and which 
Lowman ( 1949) in his study of the dist ribut ion of 
Recent species in the G ulf of Mexico beli eves are in
dica tive of mid-neritic to inner bathyal env ironmen ts, 
or of depos ition from the mid-continental shelf out
ward onto the upper pa rt of the continental slope. 
This hypothesis would seem to conform reasonabl y 
well with the data provided by th e pl anktonic species. 
T he lithology would also seem to be conformabl e. 
Cores t aken through the Paleocene section in the 

Walton well no. I consist mainly of light-colored marls 
and some limestones, containing very little terrigenous 
detr itus. These highly calca reous, fin e-textured sedi
ments y ield washed concentrates composed almost en
tirel y of specimens of Foraminifera, although very 
mi nor amounts of quartz in grains of silt size were 
present in cores ta ken between 2849 and 295 1 feet in 
the Walton well , and a core of argill aceous, calcareous 
and highly glauconit ic siltstone was cut at 2935 -2940 
fee t . Cons:dering all the data presented above, t he 
writer offers the opinion th at the Paleocene sediments 
of west Fl orida were deposited in cl ea r, warm , well
aerated wa ters, on and nea r the outer part of the con
tin ental shelf. 

Biostra tigraph ic Correla tion of the T amesr Fauna 

Some faunal data obta ined from cores ta ken in the 
Paleocene section of the Walton Land and Timber Com
pany well no. I of Florida and stra tigraphic correla tions 
suggested by the author are at va riance with some of 
the statements made and with some of the Paleocene 
correlations presented by Loeblich and T appan (1957). 
This va riance is probably due to the fac t th at Loebl ich 
and T appan presu mably based thei r strat igraphic con
cl usions mainl y on th e presence or absence of certain 
species of planktonic Foraminifera tha t they had found 
in selected Paleocene outcrop sa mples. No data on the 
subsurface Paleocene sections of Florida or Georgia were 
included in th eir report on the Gulf Coas tal Region. 

Loeblich and T appan (l957b, p. 177) present a cor
relation table of Paleocene stra ta of the Gulf and At
lantic Coas tal regions " based on the included plank
tonic species." In the table the authors demonstrate 
thei r v iews on the rei a tionship of the American and 
Mex ican Paleocene fo rm ations to Europea n stages, and 
on page 176 (195 7b ) they sta te, "The Danian stage of 
the lower Paleocene ... is rep resen ted by the lower 
Velasco formation of Mexico; the Kincaid and Wills 
Point formations, M idway group of T exas; the Pine 
Barren and Mc Bryde members of the Clayton forma
tion, lower pa rt of the M idway group of Alabama, and 
the Brightseat format ion of M aryl and ." "The lower 
Landenian stage (Thanetian substage) or middle Pale
ocene ... in Alabama ... consists of the Porters 
Creek clay and Na heola forma tion, the upper part of 
the Midway group as previously recognized. The upper 
Landenian stage . . . represents the most controversial 
pa rt of the section. On the basis of the placement 
elsewhere of the C. velascoellsis zone as the uppermost 
Paleoce ne, and in view of th e grea ter faunal brea k 
above than below this zone, it is here regarded as 
upper Paleocene. This zone includes the upper Vela sco 
of M exico)" and It • .. the Sa lt Mounta in limestone of 
Alabama," in the Gull Coastal region. 

T he geographica l range of C. velascoe"s';s in the 
Velasco Fo rm atio n of Mex ico and in the Ta mes! faun a 
of Flo rida has been discussed ea rlier in th is paper, and 
it will be recalled th at Loeblich and T appan did not 
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find specimens of G. veulJcoenJiJ in th e Gulf Coastal 

reg ion. It is, therefore, difficult to understand the 
assignment of the Salt Mountain Limestone to th e "G. 
velaICoensis Zone," or the restriction of the zone to 
the "upper Velasco" of Mexico and the upper Paleo
cene of the Gulf Coasta l area. In the F lorida sequence, 

specimens of this species increase in abundance with 
dep th and are most abundant in th e lower part of the 
section. Only 12 of th e 57 species included in th e 

Tames. faunal list are recorded from the Salt Moun
ta in Limestone of Al abama. 

Loeblich and Tappan (1957b, p. 175) also state, "In 
Sweden, Denmark , Russia, the nea r East, Egypt, the 
America n Gulf and Atlantic coasts, and Trinidad , no 
angular or keeled Globorotalia are found in the lower 
Paleocene. They do oCCur in middle and upper Paleo

cene strata in these and other areas . . ," 
The vert ical range of G. velaJcoenJiJ in th e Pa leo

cene section of west Florida was discussed ea rlier in 
this paper. This disti nctly angular and keeled form 
occurs throughout the Paleocene section and is partic
ularly abundant in the deepest core taken, 39 feet 
above the Cretaceous, where it is accompanied by 16 
other species of Foraminifera record ed from the "lower 
Pal eocene" (of Loeblich and Tappan) from other Gulf 
Coastal a reas. (See fig . 2.) From studies of Velasco 

sections in Mexico, I am also able to confirm White's 
sta tement, previously given , regarding the range of 
the species in the Paleocene Velasco section of Mexico. 
If the statement s of Loeblich and Tappan, quoted 
above, were universally correct, then lower Paleocene 

strata are not present, either in northwest Florida or 
in Mexico, unl ess the few feet indicated by White for 
Mexico (l928b , p. 281) , and some part of the missing 
39 feet of section in the Walton well of Florida could 
represent remnan ts of deposits of ea rly Pal eocene time. 

Referring aga in to the correlation table presented by 
Loeblich and Tappan (I957b, p. 177), it will be noted 
. ha t the Clayton Form ation was placed at the base 
of the Paleocene in Alabama. In th is connection 

it is interesting to note that in Herrick's account 
(1961) of wells in southwest ern Georgia he records 
a marl con taining a "Tames! fauna" in the basal 
pa rt of his stratigraphic division, "Paleocene; 
Midway Group, Clayton Formation" in the Sun Oil 
Co., R. V. Ellis well no. 1 in Early County ( p. 194) , 

Mont Warren et aJ.., W . E. Harlow no. I, Seminol e 
County ( p. 355), and the Hunt Oil Co., Metcalf no. I 
in Deca tur County (p. 153). These sed iments d irectly 
overlie the Cretaceous. The stratigraph ic position of 
the Tames! fauna containing Globo·rotalia velaICOe1lsis 

a nd other keeled globorotaliids does not conform with 
the t ime ranges attributed to them by Loeblich a nd 
Tappan as they are found below, or at the base of, the 
C layton Forma tion. According to Loeblich and Tap
pan, keeled Globorotalia are not found in sediments 
older th an Middle Pa leocene, a nd they also stat e 
that the Clayton Formation is early Paleocene in age. 

Loeblich a nd Tappan apparentl y assumed that t ime 
was the controlling fa ctor in the stratigraphic distribu
tion of certain species of planktonic Foraminifera , as 
indicated by thei r statement regarding the strati-

EXPLANATION OF PLATE I 

FIGS. 

1. 

All fi gured specimens, unless otherwise sta t ed, are from Oil City Corporation, 
Walton Land and Timber Company, well no. I, Walton County, Florida. 

PAGE 
BathYJiphon eocenicuJ Cushman and G. D. H anna. USNM 640489. Core no. 50, 2935-2940 feet. 
X32 ... .. . ................. ........... . ................. . 

2. AtnmodiJc1/J cf. A. cretace,," ( Reuss) Cushman. USNM 640490. Core no. 55, 3055-3061 feet . X 32 
57 
57 

3. Spiroplectammina plummerae Cushman. USN M 640491. Cuttings 2225 feet, Central Oil and Gas 

4. 
5. 

6,7. 

Compa ny, well no . I, Leon County, Florida . X 63 ..... .. ...... .... .. ... ... ....... ... ..... .. .. .... ..... 58 
T extularia plutnmerae Lalicker. USNM 640492. Core no. 42 , 2615-2620 feet . X 32 58 
Gaudryina JOldadoennJ Cushman and Renz. USNM M0494. Core no. 55, 3055 -3061 feet. X 32 58 
Clav1llinoideJ midwayenJiJ Cushman. 6, USNM M0495; 7, USNM 640496. Core no. 55, 3055-
3061 feet. X 40 . ............. ..... ............. .. .. ........ . 

8. Doro thia retUJa (Cushma n) Cushman. USNM 640499. Core no. 55 , 3055-3061 feet . X 40 . 
58 
59 
59 9. Mamonella oxycona ( Reuss) Cushman. USNM M0498. Core no. 55, 3055-306 1 feet. X 40 . 

10. T ritaxilina cubenJiJ Cushman a nd Bermudez. USNM 640502. Cuttings 2675 feet, Brown and 
Ravlin, V. G. Phillips, well no. I, Wakulla County, Florida . X 23 

11 . Schenckiella alabamemiJ Cushman . USNM 640501. Core no. 44, 2679-2685 feet . X 32 
12. Adhae·rentia cf. A. midwayenJiJ Plummer. USNM 640503 . Core no. 51, 2960-2965 feet. X 32 . 
13. R obulw -midwayenJiJ ( Plummer) Cole and Gill espie. USNM 640505. Core no. 55, 3055-306 1 

feet. X 32 ... . . .... .. .. .. . .......................... ....................... . 
14. R obuluJ pJeu.do'mmnilligeruJ ( Plummer) Cushman. USNM 640506. Core no. 46, 2744-2749 feet. 

15. 
16, 17. 

X 32 . ......H ... H...... . .. ......... . . ..... . H. 
R obulw alaba-menJiJ Cushman . USNM 640509. Core no. 39, 2480-2486 feet . X 32 . 
M arginulina tuberculata ( Plummer) Cushman a nd Bermudez. 16, USNM 6405 11 ; 17, USNM 

59 
59 
59 

59 

60 
60 

6405 12. Core no. 43, 2620-2626 feet. X 32 ... ... . ... .................. ........ .... ...... ............. .............. 60 
18. 
19. 
20. 
21. 
22. 

Margin"lina jarviJ·i Cushman . USNM 640510. Core no. 39,2480-2486 feet. X 32 . 60 
Rob"l,," ;lIJlIIHI.J Cushm an. USNM 640508. Core no. 39, 2480-2486 feet. X 63 .. ... .... . 60 
Rectogla·lldllHlla ",a·lli/eJta ( Reuss) . USNM 610525. Core no. 44, 2679-2685 feet. X 32 . 62 
Pal,"ula delicatiJJillla ( Plumm er) C ush man. USNM 64053 2. Core no. 39, 2480-2486 feet . X 40 62 
Ramulina cf. R . awleata (d'Orbigny) Wright. USNM 640535. Core no. 43, 2620-2626 feet . X 32 63 



CONTRIB. CUSHMAN FOUND. FORAM. RESEARCH, VOL. 15 PLATE 1 

Applin: :middle Eo.cene, lower Eocene, and Paleocene, west Florida 



CONTRIB. CUSHMAN FOUND. FORAM. RESEARCH, VOL. 15 PLATE 2 

Applin: :middle Eocene, lower Eocene, and Paleocene, west Florida 



CONTRI BUTIONS FROM TH E: CUS H i\'IAN FOUN DATION FOR F'ORAl\ll N IFI~RAL RE SEARCH 55 

graphic distribution of keeled forms of Globorotalia. 
However, Bandy (1961) and Boltovskoy (1962) have 
shown that temperature, salinity, density and related 
factors a re highly important in the geographic distri
bution of Recent species of planktonic Foraminifera. 
As previously sta ted, Band y found that planktonic spe
cies are highly v ariable in their tolerance of such en
vironmental changes, and Boltovs koy was successful in 
using selected species of pl ankton ic Foraminifera as 
indicators of different wa ter masses in the South At
lantic. Bandy (1961 , p. 7) also sta ted that "Trop ical 
globorotaloids . . . show a more restricted occurrence 
than tropical globigerinids." It seems reasonable to 
assume, therefore, that Paleocene planktonic species 
might also have exhibited similar variations in toler
ance. Some species common in outer shelf conditions 
and subtropica l temperatures might be missing in inner 
shelf, nea rshore, and more northerl y , cooler-water en
v ironments. Simil ar reasoning would ex plain the 
marked increase in pelagic specimens unaccompanied 
by any change or increase in pelagic species that was 
noted in the deep-water fa cies of the Texas M idway 
section now being described by Kellough. 

Published records show that nea rly all of the ben
thonic species and about half of the planktonic forms 
that occur in the T amesl fauna of Florida have been 
recorded also from Paleocene outcrop sections of other 
Gulf Coastal areas. The stratigraph ic and geographic 
distribution of the species listed from the Tamesl faun a 

of west Florida is shown in table 1. The table shows 
that the stratigraphic posi tion of nea rl y all the Florid a 
spec ies corresponds to th e stratigraphic position within 
the Paleocene recorded for the sam e foss ils in other 
Gulf Coastal areas. T his would seem to indica te that 
all of th e Paleocene section, or the lower and middl e 
divisions as defin ed by Loeblich and T appa n, is repre
sented in the west Florida Paleocene sediments. 

Concl usions 

In vIew of the points discussed above, the wri ter 
believes that the absence of Globorotalia velaJcoenJiJ 
and other keeled globorotaliids, and the greatly re
duced planktonic pop ula tions of the outcropping Pale
ocene sediments of Alabama, and most of the sub
surface Paleocene microfossiliferous deposits of Georgia 
are not necessarily indica tive of a difference in the 
strat igraphic posi t ion of the contain ing beds. On the 
contra ry, the changes noted are probably the result of 
environmental differences which produced conditions 
unfavorable or less favorabl e to many of the pl ank tonic 
species common in the Tamesl fauna. The author sug
gests that the relat ively deep, clea r, and warm-wa ter 
conditions which existed over the west Florida region 
in Paleocene time were conducive to the production of 
sediments containing a fauna favoring a wa rm water, 
outer neritic and up per bathyal environment, and that 
these deposits graded northward into the inner neritic 
biofacies represented by the sediments and faun al pop-

EXPLANATION OF PLATE 2 

FIGS. 

All figured specimens, unless otherwise stated, are from Oil City Corporation, 
Walton Land and T imber Company, well no. I , Wa lton County, Florida . 

PAGE 
I. Dentalina pJeudoobliqueJtriata (Plummer) Cushma n. USNM 640513. Core no. 39, 2480-2486 

2. 
3,4. 

5,6. 

7,8. 

feet. X 32 ........ .. .. ...... ................ .... ...... ........ .. ..... ....... . 
NodoJaria m onile Hagenow. USN M 640523. Core no. 50, 2935 -2940 feet . X 40 . 
Dentalina plummerae Cushman. 3, USNM 6405 16; 4, USNM 6405 17. Core no. 55, 3055-3C61 
feet . X 32 ........... .... .... ............................ ..... .... ... .......... .............. . 
NodoJaria velaJcoenJiJ Cushman. 5, USN M 640521 ; 6, USNM 640522. Core no. 55, 3055-3061 
~. X3 2 ...... ... ..................... . . ........................... . 
N odoJaria affi.niJ Reuss. 7, USNM 640519; 8, USNM 640520. Core no. 50, 2935-2940 feet. 7, 

61 
62 

61 

62 

X 44; 8, X 23 .................... ................... ... ........ 61 
9. 

10, 11. 
Dentalina colei Cushman and Dusenbury. USNM 6405 15. Co re no. 39,2480-2486 feet . X 32 6"[ 
ChrYJalogonium eocenicum Cushman and Todd . 10, USNM 6405 18; II , USN M 640530. Core 
no. 55 , 3055-3061 feet. X 63 ........ ..... ................................. ........ ..... . . 62 

12, 13, 14 . Vaginulina longifoTma (Plummer) Cushman. 12, USNM 64052 7; 13, USN M 640528; 14, USNM 
640529. Core no. 39, 2480-2486 feet . X 32 ........... ... .................. .. ..................... . 62 

15. Chiloguembelina monei ( Kline) Loebl ich and T appa n. USNM 640538. Core no. 55 , 3055-
3061 feet . X 80 .................. .... . ............................ .. ................... . 63 

16. Chiloguembelina trimtatenJis (Cushman and Renz) Beckma nn. USNM 640536. Core no. 38, 
2440-2450 feet. X 80 ... .. ...... ... ..... .... .................. .................. ......... 63 

17. Bulimina (DeJinobulimina) quadTata Plummer. USNM 640540. Core no. 44, 2679-2685 fe et . 
X3 2 ......................... .................... ..... . ................... ...................... .. M 

18. BolivinoideJ velascoensiJ (Cushman) Cushman. USNM 640539. Cuttings 2870-2900 feet , Gulf 
Coast Drilling and Explora tion Company, U . S. A. Forestry Service, well no. I , Liberty County, 
Florida. X 63 ....... .. .... .. ...... . ... .. . 

19. Pullenia quinqueloba anguJta Cushman and Todd. USN M 640557. Core no. 43, 2620-2626 
63 

feet. X 63 .... ........ ... ........ . ...... ..... ... ..... .... .. .. ...... .. . 65 
20, 21. AllomoTphina paleocenica Cushman. 20, USNM 640555; ven tral view. 21, USNM 640556; dor

sal view. Core no. 43 , 2620-2626 feet . X 63 65 
22. Frondicularia "./'eolenJ·iJ Cushma n and Todd . USNM 640533 . Core no. 39, 2480-2486 feet . 

X 40 . . ......... .... .. ............ .. ......... .... . .. ··· .. H...H...................... 63 



TABLE I.-Geographic and stratigraphic distribution of the Tames. fauna in Paleocene sediments of the 
Gulf Coastal Region, United States, Mexico, Trinidad , and Cuba l 

Mh~818- Geo, w. l\'1ex-
Texas Arkansas 8 11)pl Alabama "Ia Florlda2 leo Trinidad Cuba Ala, 

~ ~ - -" " >-'" '" " m 

..j ;:i 5 .. 
c 

Tamesf fauna 
.. .. ;:: .. • S • E • .. Q ~ ~ E E • • E E UJ 0 

C - - ..l "' .. "' U "' U .. r.. '" ll: -0 
" '" " ~ - 0 " '" '" c • c • • 1:: 0 " .. ~ • 

OJ " • 0 - 0 - -0 0 - Q 

" '" ~ :. " ~ ~ ~ ;: • ;: • • ;: " " • ;:j " - 0 
Q ~ ~ .c '" '" " '" '" ~ .!! c 

~ '" '" " - " - " " ;; -0 " OJ i:ti ~ ~ 5 0 5 
0 5 ..j ;:i ,j ~ ~ '" '" Z > UJ ~ UJ 

B athy!iphon eocenicu! X X X 

A mmodiscuI cretaceUI X X X 

Spirop/ecta.nmina plwmmerae X X X X X X 

T extula";'" plummerae X X X X 

Caudryina d . C. !oldadoenJi! X X X X 

Clavulinaide! midway en,,! X X X X X X X X X 

M arJIoneUa oxycona X X X X X 

D orothia retula X X X 

Schenckiella alabamen,,! X X X 

Trita:cilina cubensis X X X 

A dhaerentia cf. A . midwayenJi! X X X 

R obulu! midwayenJi! X X X X X X X X X X 

R obulu! pseudoma.niUigeru! X X X X X X X 

R obulu! inJuiJu! X X X 

Robulu! alabamen,,! X X X X X X X 

M arginulina iaroisi X X 
M arginulina tuberculata X X X X X X X 
Dentalina p!eudoobtiqueJt";"'ta X X X X X X X 

Dentalina colei X X X X X X X X X X X 

Dentalina pluwmerae X X X X X X X X X 

N odo!ario. affini! X X X X X X X X X X X X 

N odoIaria fJeiaIcOenftS X X X 
N odo!a";'" monile X X X 
Chrysalogoniwm eocenicum X X X X X X X X 

R ectoglandulina manite!ta X X X X X X X X X X (1) 
Vaginulina longiforma X X X X X X X 

P almul.a delicatiJJima X X X X X 

F rondiculario. naMolen,,! X X X X X X 

Ramulina d. R. aculeata X X X X X X X 

Chiloguembelina trinitaten,,! X X 
Chiloguembelina morJei X X X X x 
Bolivinoide! vela!coen,,! X X 
Bulimina quadrata X X X X X 

GyroidinaidC! !ubangulatu! X X X X X X X X 
Eponide! plummerae X X X X X 
EponidC! libertyenm X 
E ponide! waltonen!i! X X 
Alabamina wilCOXeMi! X X X X X X X X X X 
Allomorphina paleocenica X X X X X 
Pullenia quinqueloba angu!ta X X X X X X X X X X 
Globigerina triloculinaidC! X X X X X X X X X X X X X X 
Globigerina vewcoen,,! X X X 
Globorotalia trinidad en,,! X X 
Globorotalia pseudobuUaidC! X X X X X X X X X X 
Globorotalia velalcoen,,! X X X 
Globorotalia acuta X X X X X X X X X 
Globorotalia pJeudomenardii X X X X X X 
Globorotalia albeari X X 
Globorotalia angulata X X X X X 
Globorotalia crnnpreJJa X X X X X X X X 
A nrnnatinaide! rubigino!u! X X X 
A nrnnaiinaide! wmboni! eTU! X X X 
Planulina walton-en-IiI X 
Cibicide! alieni X X X X X X X X X X 

Cibicides praecursoriuI X X X X X X X X X 
CibicideI newmani X X X X 
CibicideJ libertyeMu X 

1 Flom publi shed l epol ts 01 l e~l!lc ted oceUl'f ences .! F ,'om cOI'eel Walton well sect ion 3 Shown fol' compal'ison 



CONTRIBUTIONS FRO~1 THE CUS HMAN FOUN DATION FOR FORAMJNIFERAL H.ESEARCH 57 

ulations of the Clayton, Porters Creek, and Naheola 
formations of Alabama and southern Georgia. From 
Herrick 's report on the occu rrence of the Tam esl faun a 
in well sections of sou thwestern Georgia and from 
studies mad e by this author, it would also seem tha t 
depositional conditions similar to those postulated for 
west Florida extended into southwestern Georgia in 
ea rly Paleocene time. 

Biofacies changes simi lar to those suggested for Flor
ida and more northerl y portions of the Gulf Coastal 
area of the Uni ted States have also been observed in 
Mexican microfaunal assemblages of Paleocene age. 
The Velasco fauna is found in th e Tampico-Panuco
Valles region of Mexico, whereas in northern Mexico. 
particularly in the vicinity of the Sa lado Arch, the 
Paleocene sediments contain a fauna closely similar, 
in all respects, to the fauna of the Midway Group of 
Texas. 

REMARKS 
In order to clearly demonstrate the cha racteristics 

of the Tames! fauna of western Florida , specimens are 
illustrated here, although most of the species have al
ready been described and fi gured from other areas. 
With few exceptions, figured specimens are from the 
Oil City Corporation, Walton Land and Timber Com
pany well no. I , Walton County, Florida. " Distribu
tion" covers only published data on the occurrence of 
species in Paleocene deposits of the Gulf Coastal region 
of the United States and Mexico. Other occu rrences 
a re covered by synonymies. All species described were 
compa red with types located in the National Museum 
collections in Washington, D. C. 

To conserve space, the synonymies given in Cush
man's comprehensive report on the Paleocene Foram i
nifera of the Gulf Coastal region (1951), and in his 
Upper Cretaceous Foraminifera of the Gulf Coastal 
region (1946) in which Velasco species were included, 
are not repeated. 

All cores and cuttings on wells listed in this report 
have been released . Core samples on the Oil City Cor
poration, Walton Land and Timber Company well 
were sent to me at the time the well was drilled by 
Ray L. Estabrook and John Weinzerl, for whom I 
made a report on the well section. Illustrations of 
specimens were prepared by Elinor Stromberg, scien
tific illustrator, U . S. Geological Survey. The figured 
specimens are deposited in the U. S. National Museum, 
Washington, D. C. 
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SYSTEMATIC DESCRIPTIONS 

Family RHIZAMMINIDAE 
Genus Bathysiphon M. Sars, 1872 

Bathysipholl eocellicus Cushman and G. D. I-Ianna 

Plate I , figure 1 

1927, Bathysiphon eocenica CUSHMAN and G. D. HAN
NA, California Acad. Sci. Proc., 4th ser., v. 16, 
p. 2\0, pI. 13, figs. 2, 3. 

195 1, Bathysiplwn eocenica Cushman and G. D. Han
na . CUSHMAN, U. S. Geol. Survey Prof. Paper 
232, p. 3, pI. I, figs. 1,2. 

1953, Bathysiplw" eocenicus Cushman and G. D. Han
na. WEISS, Jour. Paleontology, v . 29, no. I, p. 
5, pI. I , fig . 2. 

DiJcUIIion.-Fragmen ts of this spec ies are usually 
present, but never common in the Tames! fauna. Spec
imens in the Walton well were found in concentrates 
from core 50, 2935-2965 feet, near the base of the sec
tion. Avnimelech (1952, p. 66) has sta t ed that" .. . 
most of the species of Bathysiph,m occu r at depths 
grea ter than l()(x) m." Since the fauna present in cores 
taken near the base of the section was particularly rich 
in planktonic specimens and species, the deep-water 
environmenta l preference of this spec ies would seem to 
substantiate th e open-sea env ironment postulated for 
most of the Paleocene deposits of western Florida. 

DiJtribution.-Reported Tertiary range of species in 
Gulf Coasta l area: Midway Group of Texas. 

Family AMMODISCIDAE 
Genus Ammodiscus Reuss, 1861 

Ammodiscus cf. A. cretaceus (Reuss) Cushman 

Plate I, figure 2 

1951, A""""odiICUS cf. A. cTetaceus (Reuss). CUSH
MAN, U. S. Geol. Survey Prof. Paper 232, p. 4, 
pI. I , fig. 3. 

DiJc11JJion.-Spec imens were found in several cores 
taken in the Paleocene section of the Walton well no. 
I , and the species is widely distributed in the Tamesl 
fauna of the Paleocene section in the wells listed on 
page 47 of this report. 

Specimens found in the Tamesl fauna agree in all 
respects with those figured and described by Helen J . 
Plummer (1926, p. 63, pI. 13, fig. 1 a-d ) as A",modis
WI incertus (d'Orbigny) . Cushman (195 1, p. 4) states 
that the forms figured by Mrs. Plummer "a re probably 
the same as the forms," he 'Ireferred to A. cf. A. 
creta,cells." 

Haynes (1958, p. 58, pI. IS, figs. 3, 3a) figures 1n
IJo /utina cretacea from the Paleocene, Thanet Beds of 
England, and places A. cretace'lls Cushman (1 946) in 
the synonymy. Hayn es' figures are also closely similar 
to the Tames! specimens. 
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DiJtribution.- Reported Tertia ry range m Gulf 
Coastal region : Wills Point of T exas. 

Family TEXTULARJlDAE 
G enus Spiroplectammina Cushman, 1927 
Spiroplectammina plummerae Cushman 

Plate 1, figure 3 

1948, SpiroplectMnmina p/u",merae CUS HMAN. MalY 
land Dept. GeoI., Mines and Water Res., Bull . 
2, p. 226, pI. 16, fig. 2. 

195 1, Spiroplectammina pl1/.1nmerae Cushman. CUSH
MAN, U. S. GeoI. Survey Prof. Paper 232, p. 5, 
pI. 1, figs. 19, 20. 

DiSC1tssion.-Specimens of this species, though never 
abundant, are a characteristic feature of fauna l assem
blages in the middle and lower parts of the Paleocene 
section of west Florida. 

DiJtribution.-Reported T ertiary range of the spe
cies in the Gulf Coastal region: Midway Group of 
Texas; Midway Formation of Arkansas; Porters Creek 
Formation, Matthews Landing Marl Member, Ala
bama; and Clayton Formation, Chalybeate Limestone 
Member of Mississippi. 

G enus Textularia D efran ce, 1824 
Textularia plummerae Lalicker 

Plate 1, figure 4 

1935, TextulMia plummerae LA LICKER, Cushman Lab . 
Foram. Research Contr., v. 11 , p. 50, pI. 6, 
fig. 10. 

195 1, Textularia plummerae Lalicker. CUSHMAN , U. S. 
Geol. Survey Prof. Paper 232 , p. 7, pI. 2, figs. 
2, 3. 

1952, Textularia plu",merae Lalicker. DROOGER, Cush
man Found. Foram. Research Contr., v . 3, pt. 
2, p. 92, pI. IS , figs. 4a-5. 

1956, Textularia plummerae Lalicker. HAQUE, Mem. 
Geol. Survey of Pakistan, v. I , p. 28, pI. 9, figs. 
6a-c. 

DiscuJJion.-Spec imens of this species are compara
tively rare in the Tamesi fauna of Florida . Florida 
specimens have a more coarsely arenaceous wa ll struc

ture, similar to that of the varieta l form T. plu1nl1urae 
vaT. arkam,sasana, but the chambers are equal in width 
over the maj or portion of the test, giving the form 
the elongate, straight-s ided ap pea rance characteristic 
of the species. 

DiJtribution.-Reported T ertiary range of the spe
cies in the Gulf Coasta l region: Cla yton Formation , 
Chalybeate Limestone Member of Alabama, and Mid
way Group of Texas. 

Family VERNEUILINIDAE 
Genus Gaudryina d'Orhigny, 1839 

Gaudryina soldadoensis Cushman and Rem. 

Plate I , figure 5 

1942, Gaud·ryina JoldadoenJ;J CUSHMAN and RE NZ, 

Cushman Lab. Foram. Research Contr. , v. 18, 
p. 4, pI. I , fi g. 1. 

195 1, Gaudryina wld.doellJiJ Cushman and Renz. 
CUSHMAN, U. S. Geol. Survey Prof. Paper 232, 
p. 8, pI. 2, figs. 8,9. 

1956, Gaudryina JoldadoenJiJ Cushman and Renz. 
HAQUE, Mem. Geol. Survey of Pakistan, v. I, 
p. 39, pI. 5, figs. 11 , 12 ; pI. 9, fi g. 7. 

Disc'll-uion.-Florida specimens conform with pl esio
types identified and figur ed by Cushman (1951, pI. 2. 
fig. 3). Types a re from the Paleocene, Sold ado Rock 
Form at ion of T rinidad. The plesiotypes wi th which 
the Florida specimens were compared have a rough 
textured surface, and lack the strong compression 
shown by the type specimens from Trinidad . A form 
closely similar to the Florida spec im ens was described 
and figured by Kline (1943 , pI. 7, fig. 14) from the 
Clayton Formation of Mississippi, and similar forms 
are present in th e fauna of the Texas Midway section, 
now being described by Mrs. Kellough, who kindl y 
permitted me to study the faunal assemblages from th e 
Tehuacana Creek section on which she is preparing a 
paper. 

Distribution.-The species is reported from the 
Cla yton Formation of Alabama, and the Clayton For
matIOn of Mississippi. 

Genus Clavulilloides Cushman , 19 36 
Clavulilloides midwayellsis Cushman 

Plate 1, figures 6, 7 

1936, Clavulinoides midwayensis CUSHMAN, Cushman 
Lab. Foram. Resea rch Special Pub . 6, p. 21 , 
pI. 3, figs . 9, 15. 

195 1, ClavulillOideJ midwayenJiJ Cushman. CUS HMA N, 
U. S. Geol. Survey Prof. Paper 232, p. 8, pI. 2, 
fi gs. 10-16. 

Disc'lI.ssion.-C. midwayenJis Cushman is common 
throughout the Paleocene section of northwest Florida . 
Specimens seem to be variable in rega rd to length of 
the triserial portion, and reduction in width of test in 
the uniserial part of th e test . Surface is slightly rough
ened. The surface of specimens of the very similar 
form, C. tr·ilatera (Cushman), common in Upper Cre
ta ceous sed im ents of the Gulf Coast region, is usually 
very smooth. 

C. midwayemiJ is very close to C. trilatera (Cush
man) Cushman, which occurs in the Cretaceous but 
was described from the Velasco Shale of Mexico by 
Cushman (1926, p. 588, pI. 17, fig. 2). Said and 
Kenawy (1 956, p. 126, pI. I , fig. 39) report the occur
rence of typical specimens of C. trilatera from the 
Paleocene of northern Sinai, Egypt. 

DiItribution.- In the Gulf Coastal region of the 
United States the species is recorded from the Clayton 
Formation, Chalybea te Limestone Member of Ala
bama; the Porters Creek Clay of Mississ ippi; the Mid
way Formation of Arkansas; and the Midwa y Group 
of Texas. 



CONTRiBUTI ONS FROM THE CUS H.MAN FOUNDATION FOR FORAl\llNJFERAL RESEARCH 59 

Family V ALVULINIDAE 
G enus Marssonella Cushman , 1933 

Marssonella oxycona (Reuss) Cushman 

Plate I , figure 9 

1860, Gaudryina oxycona REUSS, Akad. Wiss. Wien, 
Math .-naturwiss. KI. , Sitzungsber., v. 40, p. 
229, pI. 12, fig . 3. 

1946, MarIJonelia oxycona ( Reuss ) . CUSHMAN, U. S. 
Geol. Survey Prof. Paper 206, p. 43 , pI. 12, 
figs . 3-5. 

195 1, MarIJonelLa oxycona ( Reuss). CUSHMAN, U. S. 
Geol. Survey Prof. Paper 232, p. 9, pI. 12, 
fig. 21. 

Discussion.-Specimens referred to this species were 
found in sa mples of the Paleocene in the west Florida 
wells listed on page 47, and were fairly common in the 
lower part of the Paleocene section in the Walton well. 

Diltribution.-Cushman and J arvis (1932, p. 18) 

state that this is "a widely distributed and well char
acterized species." They record it (1932, p. 18) from 
the Lower Lizard Springs Formation of Trinidad , the 
Velasco Shale of Mexico and the Cretaceous of th e 
Gulf Coasta l region of the United States. Cushman 
also records thi s species from the basal part of the 
Midway Group of Alabama; and states that Klin e 
reported a specimen from the uppermost Clayton 
Chalk in a hand-auger test hole drilled in Clay County, 
Mississippi. Cushman gives his opinion that both the 
Alabama and the Mississippi specimens may have 
been reworked from the Cretaceous. 

G enus Dorothia Plummer, 19 31 
Dorotbia retusa (Cushman) Cushman 

Plate I , figure 8 

1926, Gaudryina retusa C US HMAN , Am. Assoc . Petro
leum Geologists Bull. , v. 10, p. 588, pI. 16, figs . 
lOa, b. 

1946, DOTOthia retUJa (Cushman). CUSHMAN, U. S. 
Geol. Survey Prof. Paper 206, p. 46, pI. 13, 
figs. 1-4. 

1956, Dorothia retusa (Cushman ) . SAID and KENAWY, 
Micropaleontology, v. 2, no. 2, p. 128, pI. 2, 
fig . 2. 

Discussion.- Thi s species is fairly common in the 
lower part of the Paleocene section of northwestern 
Florida. The Florida specimens agree perfectly with 
type specimens from the Velasco Shale of Mexico. 

G enus Scbenckiella Thalmann, 1942 
Scbenckiella alabamensis Cushman 

Plate I , figure 11 

1940, LiiteTella laevil CUSHMAN (not Finlay) , Cush
man Lab. Foram. Resea rch Contr., v. 16, p. 54, 
pI. 9, fig . 8. 

195 1, Schenckiella .laballlenI;I CUSHMAN, U. S. Geol. 
Survey Prof. Paper 232, p. 10, pI. 2, fig. 18. 

D·ilcussion.-Specimens of thi s species were found in 

core no . 44, 2679-2685 feet , in the middle part of the 
Paleocene sect ion in the Walton well . Specimens are 
present, but not common, in the Tamesf fauna of 
other well s in northwestern Florida . The Florida spec
imens occurred in a si lty marl in the Walton well , and 
the wa ll texture of the specimens is less smooth than 
on types of th e species. 

Diltribution.-Clayton Formation of Alabama, and 
Clayton Formation of Mississippi. 

G enus Tritaxilina Cushman , 19 11 
Tritaxilina cubensis Cushman and Bermudez 

Plate I, figure 10 

1936, Tritaxilina cubellJiJ CUSHMAN and BERM UDEZ, 

Cushman Lab. Foram. Research Contr., v. 12, 
pI. 10, figs. 24, 25. 

195 1, Tritaxilina cubenlil Cushman and Bermud ez. 
CUSHMAN, U. S. Geol. Survey Prof. Paper 232, 
p. 10, pI. 2, fig. 20 . 

DiJcussion.-Specimens were found in the lower part 
of the Paleocene section in the Wal ton well I. 

Diltrib1ttion.-Cushman (1 95 1) records the species 
from the Clayton Formation, Cha lybeate Limestone 
Member of Alabama. 

Family PLACOPSILINIDAE 
G enus Adhaerentia Plummer, 19 38 

Adbaerentia d. A. midwayensis Plummer 

Plate I , figure 12 

Fragments of forms here referred to this species 
were fairly common in cores of silty limestone cut 
nea r the middl e of the Paleocene section in the Walton 
well. 

Diltribution.-Types of the species are from an out
crop of the Clayton Formation in Alabama. Cushman 
(1 95 1, p. 13) records its occurrence from the Chaly
beate Limestone Member of the Clayton Formation of 
Alabama, and Porters Creek Clay of Mississippi . 

Family NODOSARIIDAE 
G enus Robulus M ontfort, 1808 

Robulus midwayensis (Plummer) Cole and Gillespie 

Plate I , figure \3 
1926, Crilteliaria midwayenl il PLUMM ER, Texas Univ. 

Bull. 2644, p. 95, pI. 13, fig. 5. 
195 1, R obulul midway emil (Plummer). CUSHMAN , 

U. S. Geol. Survey Prof. Paper 232 , p. 13 , pI. 3, 
figs. 14-1 7. 

1956, Robulul midway emil ( Plummer). NAKKADY, 
Micropaleontology, v. 5, no. 4, p. 458, pI. I , 
fig . 7a-b . 

1959, Robulul midwayensil ( Plummer). HAQUE, Mem. 
Geol. Survey of Pak:sran, v. I, p. 68, pI. 19, 
fig . 13; pI. 28, fi g. I. 

DiICuJIio1L.-Cushman (1 951, p. 13 ) mentions the 
considerabl e va riation shown by specimens included in 
this species. Specimens in the Florida T amesf fauna 
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are slightl y less tumid, and the sutu res and umbones 
are usuall y less highly eleva ted than on specimens 
common in sa mples st udied from the Midway Group 
of Texas. 

D·istribution.- Occurrences reported by Cushma n 
from the Gulf Coas t region : Clayton, Porters Creek, 
and Naheola forma tions of Alabama; Midway Group 
of T exas; and Midway Formation of Arkansas. T oul
min (1 941 , p . 579) also records the species from parts 
of the W ilcox Form ation of Alabama including the 
"uppermost portion" of the Sa lt Mo untain Limestone. 
H errick (1961) record s the species from the sUDsur
face, Paleocene, C layton section of Georgia. 

Robulus pseudomamilligerus (Plummer) Cushman 

Plate I , fi gure 14 

1926, Cristellaria pseudo-mamilligera P LUMMER, Texas 
U niv . Bull. 2644, p. 98, pI. 7, fi g. II. 

195 1, R obulus p!eudo-mamilligeru! (Plummer). CUSH
MAN, U. S. Geol. Su rvey Prof. Paper 232, p. 13, 
pI. 4, fi gs. 1-5. 

1955, R obulus pseudo-mtVInilligems ( Plummer). HAQUE, 
Mem. Geol. Survey of Pakis tan, v. I, p. 64, pI. 
28, figs. 3a-b ; pI. 34, fi g. 7. 

Di!cuJJion.-Specimens in th e Florida Paleocene 
correspond most closely with para types from the basa l 
M id way of Hunt County, T exas. In the Walton well , 
specim ens are most commo n in concentrates from core 
no. 46, 2744-2 749 feet in the middle port ion of the 
Paleocene section. Most of the specimens have a some
what worn appea rance which may be due to poor prep
ara tion techniques. 

Distribution.-Cushman (195 1, p. 13 ) sta tes that 
"the species is most common in the . .. middle port ion 
of the Midway group of T exas." He records the spe
cies ( p. 14) from the Clayton Format ion of Alabama; 
the Midway Formation of Arkansas; the Midway 
Group of T exas; and sta tes ( p. 13) that it is also 
recorded " from th e uppermost part of the Porters 
Creek clay of Mississippi." Herr ick (1961) reco rds 
the species from the subsurface, Clay ton Forma tion 
of Georgia. 

Robulus insulsus Cushman 

Plate I , figure 19 

1947, R obulu! in!ulsu! CUS HMAN, Cushman Lab. Fo
ram. Resea rch Contr., v. 23, p. 83, pI. 18, fi gs. 
2, 3. 

195 1, Robulu! in!ul!u! Cushman. CUS HMAN, U. S. 
G eol. Survey Prof. Paper 23 2, p. 16, pI. 5, 
figs. 1-3. 

Disc'U.Jsion.- A few specimens of this species are 
usuall y present in sa mpl es conta in ing the T ames! 
faunal assemblage of west Florid a. The Florida speci
mens are usually slightl y la rger th an the t ypes. 

Di!tribution.-The species is reported from the Po;
ters Creek Formation of Al abama, and the M idway 
Group of T exas. 

Robulus alabamensis Cushman 

Plate I , figure 15 

1944, R obulu! alabamemi! CUSHMAN, Cushman Lab. 
Foram. Resea rch Contr. , v. 20, p . 33, pI. 5, fig . 
13. 

195 1, Robulus alabtVInensis Cushm an. CUSHMAN, U. S. 
Geol. Survey Prof. Paper 23 2, p. 15, pI. 4, fi gs. 
IS, 16. 

1955 , R obul,,! alabamen!i! Cushm an. W EISS, J our. 
Pa leontology, v. 29, no. I , p. 9, pI. 2, fi gs. 11 , 
12. 

1960, R obulu! alabamen!i! Cushman. OLSSON, J our. 
Paleontology, v. 34, no. I , p. 9, pI. 2, fig. 1. 

Discussion..-This species is common in parts of the 
Florida Paleocene section in which the Lagen idae are 
fa irl y well rep resented . Specimens in the Florida Pal
eocene section are most closely related to para types 
from th e Coa l Bluff M arl Member of th e Naheola For
mation of Alabama. 

Distribution.-Cushman records its appea rance in 
the Coal Bluff Ma rl M ember of the Naheola Form a
tion, and the Chalybeate Limestone Member of th e 
Clayton Formation of Alabama; the M idway Forma
t ion of Arkansas; and the M idway G roup of Texas. 
Recorded also by Herrick (1 961) from the subs~ r face 
Clayton Forma tion of Georgia. 

Genus Marginulina d 'Orbigny, 1826 
Marginulina jarvisi Cushman 

Plate I , figure 18 

1926, Cristellaria grata CUSHMAN (not Reuss), Am. 
Assoc. Petroleum Geologists Bull. , v . 10, p. 598, 
pI. 19, fi gs. l a-b . 

1946, Margin"lina iarvisi Cushman. CU SH MAN, U. S. 
Geol. Survey Prof. Paper 206, p. 63, pI. 22, 
fi gs. 18-ZO. 

Disc1tssion.-This species is not abundant but is 
usually present in west Florida well sec tio ns containing 
a T amesl faun a. 

Di!tribution.-It is found also in the Velasco Shale 
of Mex ico, and in th e Liza rd Springs Form ation, nea r 
Guayaguaya re, Trinid ad, British West Ind ies. 

Marginulina tnberculata (Plummer) Cushman and 
Bermudez 

Plate I , figures 16, 17 

1926, Cri!tellaria !ubaculeata Cushman va r. tubercu
lata P LUMMER, T exas Univ . Bull. 2644, p. 101 , 
pI. 7, fi g. 2; pI. 14, fi gs. l a-c. 

195 1, Marginulina tuberculata ( Plummer). CU SH MAN , 
U. S. Geol. Survey P rof. Paper 232, p. 17, pI. 5, 
fi gs. 11-13. 

1956, H emicri!tellario t"berculata ( Plummer). SAID 
and K ENA WY, Micropa leo ntology, v. 2, no. 2, 
p. 130, pI. 2, fi g. IS. 

D·iscuJJ-ion.-S pecimen of M. tuberc'u/ata are fairl y 

common in the upper part of th e Paleocene section in 
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the Walton well and are known to occur in the Tamesi 
fauna of other wells located in northwestern Florida. 
The Florida specimens conform with the description of 
the species in all respects except in the tubercula te 
character of the sutures. On most of the Florida forms , 
only a few scattered, beadlike tubercules are present 
on the initial, coiled portion of the test , and the su
tures of the uncoiled chamber series are broad and 
elevated but not beaded. The sutures narrow abruptly 
near the peripheries where they are again broad, but 
low. However, on some specimens the sutures separat
ing the early chambers of the uncoiled series are formed 
by a very low, conti nuous set of nodes. Similar irregu
larities in ornamentation are mentioned in the original 
description of the species, therefore the variations de
scribed above were not made the basis of a new species 
or variety. 

Distribution.-Matthew~ Landing Marl Member of 
Porters Creek Formation and rare in Naheola of Ala 
bama; Midway Group of Texas but largely confined 
to the upper part. 

Genus Dentalina d'Orbigny, 1826 
Dentalina pseudoobliquestriata (Plummer) Cushman 

Plate 2, figure 1 

1926, Nodosaria pseudo-obliquestriata PLU M M ER, Texas 
Univ. Bull. 2644, p. 87, pI. 4, fig. 18. 

195 1, Dentalina pseudo-obliquestriata (Plummer ). 
CUSHMAN, U. S. Geol. Survey Pro!' Paper 232, 
p. 19, pI. 6, fig. 1-3. 

DiscUJsio·n.-Specimens from the Florida Tamesi 
fauna are closely simi lar to the type figured by Plum
mer and refigured by Cushman (195 1, pI. 6, fig. 3). On 
the Florida specimens the sutures are only slightly con
stricted, and the chambers less inflated except close to 
the terminal end. These differences, however, are slight, 
and would not seem to warrant a varietal designation. 

Distribution in the Gulf Coastal region.-Pine Barren 
Member of the Clayton Formation of Alabama; the 
Matthews Landing Marl Member of the Porters Creek 
Formation of Alabama; Midway Formation of Arkan
sas; and th e Midway Group of Texas. 

Dentalina colei Cushman and Dusenbury 

Plate 2, figure 9 

1934, Dentdiina colei CUSHMAN and D US ENBURY, Cush
man Lab. Foram. Research Contr., v. 10, p. 54, 
pI. 7, figs. 10-12. 

195 1, Dentalina colei Cushman and Dusenbury. CUS H
MAN, U. S. Geol. Su rvey Pro!' Paper 232, p. 19, 
pI. 6, figs. 8-10. 

1955 , Dentalina colei Cushman and Dusenbury. WEISS, 
Jour. Paleontology, v. 29, no. 1, p. 10, pI. 2, 

fig. 28. 
1960, Dentalina colei Cushman and Dusenbury. OLS

SON, Jour. Paleontology, v. 34, no. I , p. 13, pI. 
2, fig. 18. 

DiJcuJJion.-Specimens of this species are found in 
the Tamesi fauna of northwest Florida. The species 
is present in cores taken near the top of the Paleocene 
section in the Walton well no. 1. 

Distribution.-Porters Creek Clay of Mississippi; 
Porters Creek Formation, Naheola Formation, and 
Clayton Formation of Alabama; Midway Formation 
of Arkansas; and Midway Group of Texas. Herrick 
(1961) records the species from the subsurface, Clay
ton Formation of Georgia. 

Dentalina plnmmerae Cushman 

Plate 2, figures 3,4 

1940, Dentalina plU'mm~eTae CUSHMAN, Cushman Lab. 
Foram. Research Contr., v. 16, p. 57, pI. 10, 
figs. 7-9, 19 (?). 

195 1, Dentalina plurrvmerae Cushman. CUSHMAN, U. S. 
Geol. Survey Pro!. Paper 232, p. 20, pI. 6, figs. 
11-15. 

1956, Dentalina plum",e',ae Cushman. HAQUE, Mem. 
Geol. Survey of Pakistan, v. 1, p. 79, pI. 13, 
figs. 13, 14. 

1960 , Dentalina plu1n1nerae Cushman. OLSSON, Jour. 
Paleontology, v. 34, p. 14, pI. 2, fig. 19. 

DiscuJJio-n.-S pecimens of this small, delicate species 
are usually present, but rare, in the Tames! fauna of 
the Paleocene sediments of northwest Florida. 

Distribution.-Species has been reported from the 
Porters .Creek and Clayton formations of Alabama; 
the Porters Creek Clay of Mississippi; the Midway 
Formation of Arkansas; and Midway Group of Texas. 

Genus Nodosaria Lamarck, 1812 
Nodosaria aflinis Reuss 

Plate 2, figures 7, 8 

1845 , Nodosa·ria a/finis REUSS, Versteinerungen bohm. 
Kreidelormation, pt. 1, p. 26, pI. 13, fig. 16. 

195 1, Nodosaria a/finis Reuss. CUSHMAN, U. S. Geol. 
Survey Pro!' Paper 232 , p. 23, pI. 7, figs. 3-6. 

1955, Nodosaria a/finis Reuss. WEISS, Jour. Paleontol
ogy, v .- 29, no. 1, p. 11 , pI. 3, fig. 7. 

1956, Nodosaria a/finis Reuss. HAQUE, Mem. Goul. 
Survey of Pakistan, v. 1, p. 85, pI. 5, figs . 1, 2, 
4,5; pI. 15, figs. 1,2,4. 

DiscuJJion.- The species has a wide geographic and 
long strat igraphic range. In the Paleocene section of 
the Walton well no. 1, specimens are present in cores 
taken at several depths, and specimens and fragments 
are present in nearly all well sections in northwest 
Florida that con ta in a Tames. fauna. 

Distrib"tion.-In Paleocene sediments of the Gulf 
Coastal region, Naheola, Porters Creek, and Clayton 
formations of Alabama; Midway Formation of Arkan
sas; and Midway Group of Texas; and Clayton For
mation of Mississippi. Reported also by Herrick ( 1961) 
from the subsurface, Clayton Formation of Georgia. 
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Nodosaria velascoensis C ushman 
Plate 2, figures 5, 6 

1926, NodoJar,ia jontannesi Berthelin, vaT. velaSCUC1tJiJ 

CUSHMAN, Am. Assoc. Petroleum Geologists 
Bull., v . 10, p. 504, pI. 18, fi g. 12. 

1946, NodoIaria velaIcoenIiI Cushman. CUSllMAN, U. 
S. Geol. Survey Prof. Paper 206, p. 73 , pI. 26, 
figs. 27-30. 

DiIcuuian.-Cushm an (1946, p. 73) mentions the 
common occurrence of this form in the Velasco Shale 
of Mexico, and it has always seemed to this writer to 
be one of the diagnostic species of that form ation. In 
the Tam es. fauna of Florida, specimens a re fairly com
mon, but fragmentary . 

DiItribution.-it has previously been reported only 
from the Velasco Shale of Mexico, and from the pit 
at Lizard Springs, nea r Guayaguayare, southeastern 
Trinidad . 

Nodosaria monile Hagenow 
Plate 2, figure 2 

1842 , NodaJaria manile HAGENOW , Neues Jahrb., p. 
568. 

1946, NodoIaria manite Hagenow. CUSHMAN, U. S. 
Geol. Survey Prof. Paper 206, p. 75, pI. 27, 
fig. 9. 

Discu.ssion.-S pecimens in the Tames! fa una of F lor
ida seem to conform with para types from th e lower 
Lizard Springs Formation of Trinidad , and the Velasco 
Shale of Mexico. The Florida specimens have few 
chambers, all bulbous in shape, and show little cha nge 
in size between the initial and terminal ends. Sutures 
are strongly dep ressed, chambers very distinct. 

Distributian.- The species has not been previously 
recorded from the Gulf Coastal region. 

Genus Chrysalogonium Schubert , 1907 
Chrysalogonium eocenicum Cushman and Todd 

Plate 2, figures 10, II 
1946, Chrysalogonium eocenic'u.m CUSHMAN and TODD , 

Cushman Lab. Foram. Research Contf., v . 22, 
p. 53, pI. 9, fi gs. 3-5. 

195 1, ChrYIatogonium eocenic-um Cushman and Todd . 
CUSHMAN, U. S. Geol. Survey Prof. Paper 232, 
p. 25 , pI. 7, fi gs. 13-1 5. 

DiIcUJIion.-Many fragments of this form were 
found in concentrates from cores taken in the lower 
part of the Paleocene section in t he Walton County 
well. 

DiItribution.-The species is recorded from th e Por
ters Creek and Clayton formations of Alabama; the 
Midway Formation of Arkansas; and th e M idway 
Group of Texas. 

Genus Rectoglandulina Loeblich and Tappan , 1955 
Rectoglandulina manifesta (R euss) 

Plate 1, figure 20 
185 1, Glandulina manifesta REUSS, Haidinger's Na tur

wiss. Abh., v . 4, pt. 1, p. 22, pI. 1, fig . 4. 

195 1, PIeudoglandulina manifesta ( Reuss). CUSHMAN, 
U. S. Geol. Survey Prof. Paper 232, p. 25, pI. 
7, figs. 16, 17. 

1955, PIeudoglandulina manifeIta ( Reuss). WEIS S, 
Jo ur. Paleontology, v . 29, no. 1, p. 12, 1'1. 3, 
figs. 8, 9. 

DiJcussion.-This species is present, but not com

mon in the Tames. fauna of northwest Florida. Speci
mens from the Tames. fau na of Florida most closely 
resembl e para types from Alabama in the Cushman 
Coll ect ion. 

DiItribution.-In Paleocene sedimen ts of the Gulf 
Coastal reg 'on, the species is reported from the Porters 
Creek and Clayton formations of Alabama; the Mid
way Formation of Arkansas; and th e Midway G roup 
of Texas. 

Genus Vaginulina d 'Orbigny 
Vagiuulina longiforma (Plummer) Cushman 

Plate 2, figures 12, 13, 14 

1926, CriIteliaria longifomUJ PLUMMER, Texas Univ. 
Bull. 2644, p. 102, pI. 13, fig. 4. 

195 1, Vaginulina longiforma ( Plummer) . CUS HMAN , 
U. S. Prof. Paper 232, p. 28, pI. 8, figs . 10-15. 

DiJcuJsion.- This species is common in the upper 
part of the Paleocene section in the Walton well and 
is frequently present in the Tames. faunal assemblages 
of the other Florid a wells listed on page 47 of this 
report. The species is variable in contour. Both long 
slender forms (pI. 2, figs. 12, 14) and relatively broad 
forms (pI. 2, fi g. 13) are ofte n represented by many 
spec:mens in th e sa me faunal asemblage, although the 
lo ng variety is more common in the Florida Pal eocene 
section, and in the Midway of Texas. A species, closely 
similar to the long va riety mentioned above, was re
corded by White (1928a, p. 206, pI. 29, fig. 4) as V. 
trilobata, from the Velasco Shale of Mexico, where it 
is present throughout the Velasco section, and common 
in the middle portion. 

DiItribution.-Cushm an (195 1, p. 28) states that 
th is species "should . . . make a good index fossil for 
the upper part of the Paleocene." He records V. longi
forma from the Porters Creek and N aheola format ions 
of Alabama; the Midway Formation of Arkansas ; and 
from the Wills Point Formation, upper member of the 
M idway Group of Texas. Herrick (1961) records the 
species from the subsurface, Clayton Formation of 
Georgia. 

Genus Palmula Lea, 1833 
Palmula delicatissima (Plummer) Cushman 

Plate 1, figure 21 

1926, F.,ondicula.,ia delicatissima PL UMMER, Texas 

Un iv. Bull. 2644, p. 120, pI. 5, fi g. 4. 
195 1, Palmula delicatiHima ( Plummer). CUSHMAN , 

U. S. Geol. Survey Prof. Paper 232, p. 29, pI. 
7, fi gs. 33-35. 

Discussio1f.-A few spec imens of this fo rm are found 

in the upper part of the T amesl fauna. 
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Di!tributian.-Cushma n notes (195 1, p. 29) that 
the species "is apparently cha racteristic of the upper 
po rt ion of the Paleocene of Texas and Alaba ma and is 
reco rded from the Porters Creek Clay of Mississippi. " 
Cushman also recorded spec:mens from the Chalybeate 
Limestone, basal member of the Clayton Formation 
of Alabama. 

Genus Frondicularia Defrance, 1824 
Frondicularia naheolensis Cushman and Todd 

Plate 2, figure 22 

1942, Frondicularia nakeolensiJ CUS HMAN and TODD r 

Cushman Lab. Foram. Research Contr. , v. 18, 
p. 33, pI. 6, figs . 5,6. 

195 1, Frandiculario. nahealenn! Cushman and Todd . 
CUSHMAN, U. S. Geol. Su rvey Prof. Paper 232, 
p. 30, pI. 8, figs. 24, 25. 

Discussion.-Thi s species is often present in Tamest 
fauna l assemblages that contain many specimens of 
species belonging to the Nodosa riidae. It occurs in the 
upper pa rt of the subsurface Paleocene section of 
northwestern Florid a. Specimens conform with the 
types in all respects except in size, th~ Florida speci-
mens averaging larger. ../ 

Di!tributian in the Culf Caa!tal region.-Porters 
Creek Formation of Alabama ; Midway Formation of 
Arkansas; and Midway Group of Texas. 

Family POLYMORPHINIDAE 
G enus Ramulina Rupert Jones, 1875 

Ramulina cf. R. aculeata (d 'Orbigny) Wright 

Plate I , figure 22 

1951, R amuli"a d . R . aculeata (d'Orbigny ). CUSH
MAN, U. S. Geol. Survey Prof. Paper 232, p. 36, 
pI. 10, figs. 24-26. 

D·iJcuJsion.-Fragmen tary specimens of a form ap
parently rel ated to the above are found in many sa m~ 
pies of the Tamesl fauna . Like th e form figu red and 
discussed by Mrs . Plummer (1926, p. 127, pI. 8, fig . 7) 
the surface of the Florida specimens is smooth. Speci
mens are also slightly compressed and the stolon tubes 
are usually represented onl y by very short projections, 
as on the figure given. Florida specimens most closely 
resemble types in the Cushman Coll ection from Sum
ter County, Alabama. 

Di!tributianin Paleocene !ediment! of Culf CaMt.
Porters Creek and Clayton form ations of Alabama; 
Clayton Formation of Mississipp i; Midway Formation 
of Arkansas; and Wills Point, upper part of the Mid
way of Texas. 

Family HETEROHELICIDAE 
Genus Chiloguembelina Loeblich and Tappan , 1956 

Chiloguembelina trinitatensis (Cushman 
and Renz) Beckmann 

Plate 2, fi gure I 6 

1942, G-ii:mbeli'lIa t.ri-nilateIlJiJ CUS HM AN i1 nd RE NZ, 

Cushm an Lab . Foram. Resea rch Contr., v. 18, 
p. 8, pI. 2, fi g. 8. 

195 1, Gumbelina tNnitatenJiJ Cushman and Renz. 
CUSHMAN , U. S. Geol. Su rvey Prof. Paper 232, 
p. 38, pI. 11 , fig. 9. 

1955 , Ciimbelina d. C. tTi"itate,,!i! Cushman and 
Renz (?). WEISS, J our. Paleontology, v . 29, 
no. 1, p. 13, pI. 3, fig . 14. 

1956, Ciimbelina trin·itatenn! (Cushm an and Renz). 
HAQUE, Mem . Geol. Survey of Pakista n, v . I , 
p. 120, pI. 3, fig. 10; pI. 17, figs . 11 , 12, 14, 15, 
24-25 . 

1957, Chilaguembel;na tri"itate,,!i! (Cushman and 
Renz) . BECKMANN, U. S. Na tl. Mus. Bull. 
215, p. 91, pI. 21, fig. 7; text-fig. 15 (43-45 ). 

DiJcuJJion.-Spec imens of this species are found in 
the Tamesl faun a of west Florida . The t ypes are from 
the Pal eocene, Soldado Rock Formation of Trinidad. 
It has not previously been recorded from other areas. 

Chiloguembelina morsei (Kline) Loeblich 
and Tappan 

Plate 2, figure 15 

1943, Cumbelina marie; KLIN E, M ississippi Geol. Su r
vey Bull. 53, p. «, pI. 7, fig . 12. 

195 1, Cumbelina 1nor!ei Kline. CUSHMAN, U. S. Geol. 
Survey Prof. Paper 232, p . 38, pI. 11 , fig . 10. 

1956, Chilaguembelina midwaye1/.!i! LOEBLICH and T AP
PAN (part) (not Cushman), Jour. Washington 
Acad. Sci., v. 46, no. 11 , p. 340. 

195 7, Chiloguembelina mouei (Kline). LOEBLICH and 
TAPPAN , U. S. Natl. Mus. Bull . 215, p. 179, pis. 
40, fig s. 2a, b; 41, fig . 4; 42 , figs . l a, b; 43, figs. 
2, 6a, b. 

DiJcUJ.rion.- This species seems to be less common 
than C. trin-itatens1.J in the Tames! fauna . It is found 
in lower part of the Paleocene section in the Walton 
well . 

Di!tributi01,.-The spec:es was described from the 
Po rters Creek Clay of Mississippi, and is recorded 
also from the Clayton Forma tion of Alabama, and 
the Midway Group of Texas. 

Subfamily H ETEROH ELICINAE 
Genus Bolivinoides Cushman, 1927 

Bolivinoides velascoensis (Cushman ) Cushman 

Plate 2, figure 18 

1925, Textularia velaJcoenJiJ CUSHMAN , Cushman Lab. 
Foram. Research Contr., v. 1, pt. 1, p. 18, pI. 3, 
figs. l a-c. 

19-16, B olivinoide! velaJcoell!u (Cushm an ) . CUS HMA N, 
U. S. Geol. Survey Prof. Paper 206, p. 114, pI. 
48, fi g. 16. 

DiJcuuwn..-Specimens from the Tamest fauna of 
northwestern Florid a conform in every respect with 
th e type from the Vela sco Shale of Mexico. This is 
the first recorded occurrence in southern U nited 
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Sta tes. The species is sim il ar in many respects to Boli
vinoides t·,-initatcn.!is Cushman and Jarvis which was 
described from the Paleocene of Lizard Springs For
mation of Trinidad (Cushman and J arvis, 1928, p. 99). 
B. trinitatensis was recorded by Said and Kenawy 
(1956, p. 141) from Paleocene deposits of the northern 
part of the Sinai Peninsula, Egypt. These authors 
mention that B. trinitatensis is also recorded from 
Danian samples of Nekhl and Giddi. 

Distribution.-Velasco Formation of Mexico, and 
Tames! fauna in Paleocene sedimen ts of northwestern 
Florida . 

Family BULIMINIDAE 
Genus Bulimina d'Orbigny, 1826 

Subgenus Desinobulimina Cushman an.d Parker, 1940 
Bulimina (Desinobulimina) quadrata Plummer 

Plate 2, figure 17 

1926, Bulimina (EUipsobulimina) quadrata PLUMMER, 
Texas Univ. Bull. 2644, p. 72, pI. 4, fi gs. 4, 5. 

195 1, Bulimina (Desinobulimina) quadrata Plummer. 
CUSHMAN, U. S. Geol. Survey Prof. Paper 232, 
p. 41, pI. 11, figs. 27-30. 

1960, Bulimina quadrata Plummer. OLSSON, J our. Pa 
leontology, v. 34, no. I , p. 31, pI. 4, fi g. 27. 

DisCUJIio1t.- This species is restricted to the upper 
part of the Paleocene section in the Walton well and 
common in the Tames! faun a of northwestern Florida. 
Cushman also reports that it is very common in some 
of the Paleocene samples which he examined from 
other areas on the Gulf Coast. 

Distribution.-Chalybeate Limestone Member of 
the Clayton Formation of Alabama; Midway Forma
tion of Arkansas; and Midway Group of Texas. The 
species is also recorded by Herrick (1961) from the 
subsurface Clayton Formation of Georgia. 

Family ROTALIIDAE 
G enus Gyroidinoides Bratzcn, 1942 

Gyroidinoides subangulatus (Plummer) Olsson 

Plate 4, figures 7, 8 

1926, Rotalia soldanii (d'Orbigny) va r. subangulata 
PLUMMER, Texas Univ. Bull. 2644, p. 154, pI. 
12, fig. 1. 

195 1, Gyroidina s1<bangulata ( Plummer). CUSHMAN, 
U. S. Geol. Survey Prof. Paper 232, p. 51, pI. 
14, figs. 14, 15. -

1956, Gyroidina subangulata ( Plummer). SAID and 
KENAWY, Micropaleontology, v. 2, no. 2, p. 
149, pI. 5, fig . 9. 

1960, Gyroid;,wides subangulata ( Plummer). OLSSON , 
J our. Paleon tology, v. 34, no. I , p. 36, pI. 5, 
fi gs. 24, 25 . . 

DisCUSJion.-This spec ies is fairly common in the 
Tames, fauna. The Florida specimens conform with 
the types and agree perfectl y, in all details, with those 
from the Naheola Formation of Alabama. 

Distrib1<tion.-It has been recorded from the Clay-

ton and Porters Creek fo rmations of Alabama; the 
Midway Formation of Ark ansas; and the Midway 
Group of Texas. 

Genus Eponides Montfort, 1808 
Epol1ides plummerae Cushman 

Plate 4, figures 1,2 
1948, Eponides plummerae CUSHMAN, Cushman Lab. 

Foram. Resea rch Contr., v. 24, p. 44, pI. 8, 
fig. 9. 

195 1, Eponides pl-ummerae Cushman. CUS HMAN, U. S. 
Geol. Survey Prof. Paper 232, p. 52, pI. 14, 
figs. 20, 22. 

1960, Eponides plum1nerae Cushman. 
Paleontology, v. 34, no. I, p. 
21-23. 

OLSSON, J our. 
36, pI. 5, figs . 

Dircussion.- This species is fairly common in the 
Tamest fauna . 

Distribution.-Chalybeate Limestone Member of the 
Clayton Formation of Alabama; Midway Format ion 
of Arka nsas; and Midway Group of Texas. 

Eponides libertyensis n . sp. 

Plate 4, figures 3,4 
DCJCTiption.-Test small; dorsal side flat, sometimes 

with early cham bers in trochoid coil forming a central, 
conical projection ; final convolution compressed , Aange
lik e in appea rance, several final cha mbers sometimes 
showi ng a tendency to resume a trochoid arrangement; 
ventral side convex, only chambers of final coil vis ible; 
chambers distinct, eight or nine in final convolution, 
increasing slowly in size as added; walls finely perfo
rate, perforations coa rser on ventral face; periphery 
entire, bord ered by a thin, narrow keel; sutures lim
bate, flush with the surface, very gently curved on dor
sa l face, sinuous on ven tral face, and terminating cen· 
trally in a sma ll , very low boss filling the umbilicus; 
aperture, a sma ll curved opening on the periphery and 

extending as a narrow slit along the base of the final 
chamber on the ventral side of the test. 

Dimensions.-Diameter 0.32 to 0.48 mm.; thickness 
0.19 to 0.26 mm. 

Discussion..- Species is most closely similar to E. 
beaber/eae McLean, described from the Eocene, Wil
cox{?) of New J ersey, but differs in lacking a lobul ate 
periphery, in hav ing a less pronounced keel, less con
vexity of ventra l face , low sutu res and in its more 
finely perforate wa ll st ructure. The species IS very 
com mon in the Tames, fauna of wells located in Lib
erty County, Florida . 

Holotype.-USNM no. 640550. Paratypes, USNM 
no. 64055 1. From Core no. 42, 2615-2620 ft.,Oil City 
Corporation, Walton Land and Timber Compa ny well 
no. I , Walton County, Florida. 

Eponides waltonensis Applin and Jordan 

Plate 4 , figures 5, 6 
1945, Eponides wa.ltonensis ApPLIN and J ORDAN, J ou r. 
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Paleontology, v. 19, no. 2, p. 142, pI. 19, figs. 
Sa-c. 

DiICUJJion.- This species is common in the lower 
part of the Paleocene section cored in the Walton well 
and is rare to common in the T ames! fauna of other 
wells located in northwestern Florida . Since number 
2 of the volume of the publication in which the origi
nal description was given is no longer ava ilabl e, the 
description is repea ted below. 

"Test usually almost equall y and gently biconvex, 
some specimens strongly convex dorsally, gently con
vex ventrally; all coi ls visi bl e on dorsal face with 
about three and one half co ils present in mature fo rms; 
periphery acu te, slightl y keeled; sutures distinct, not 
raised, gen tly curved; cham bers numerous, 10 to 12 
usuall y present in fina l coil, not infl ated , increasing 
very graduall y in size as added ; wa lls very finely per
forate; umbilical a rea filled with low boss; aperture 
narrow, elongate, extending from umb ilicus to point 
just ventral to periphery, where it broadens into Jaw 
arch. Diameter 0.50 mm, average thickness 0. 17 mm." 
E. waltonensis is similar to E. lotus, but the chambers 
on the latter species are more lobulate, and expand 
rapidly near th e end of t he fina l whorl on mature 
forms. E. walton.,,,,i! is more finely perforate and 
the sutures only sligh tly oblique giving the chambers a 
nearly cube-shaped appearance. Herrick (1 96 1) re o 
cords the occurrence of E. lotus from the Clayton For
mation of many well sections in Georgia. 

Di!tribution.- The speci~s has not been reported 
from other a reas. Hypotypes from core 55, 3055 -3061 
feet , in th e Oil City Corporation , Walton Land and 
T imber Company well no. 1, Walton County, Florida . 
US M nos. 640547, 640548. 

Family CASSIDULINIDAE 
Genus Alabamina Toulmin, 1941 
Alabamina wilcoxensis Toulmin 

Plate 3, figures I , 2 

1941, Alabtvmina wilcoxen!i! TO ULM IN, J our. Paleon
tology, v. 15, p. 603, pI. 81, figs. 10-14, text
figs. 4A-C. 

195 1, Alabtvmina wilcoxen!i! Toulmin . CUS HMAN , U. S. 
Geol. Survey Prof. Paper 232, p. 57, pI. 16, figs. 
6,7. 

1956, Alabamina wilcoxensi! Toulmin . SAID and KEN
AWY, Micropaleontology, v. 2, no. 2, p. 152, 
pI. 6, fig. 18. 

1956, Alabamina wilcoxen!i! Toulmin . HAQUE, Mem. 
Geol. Su rvey of Pakistan, v. 1, p. 141 , pI. 7, 
fi gs. 1-5. 

DiscuJIion.- This species is common in the top of 
the Paleocene section in th e Walton well . Florida 
specimens are generally more involute than th e types, 
and are most closely si milar to specimens from the 
Midway of Sold ado Rock, Trinidad . 

Distribution in Paleocc11e sediments of the Gldf 
Coast regiolL.- Porters Creek, Naheola and Clayton 

formations of Alabama; Midway Formation of Arkan
sas; and Midway Group of Texas. Herrick (1 96 1) re
co rds this species from the subsurface, Clayton For
ma t ion of Georgia . 

Family C HILOSTOME LLIDAE 
Genus Allomorphina Reuss, 1850 

Allomorphina paleocenica Cushman 
Plate 2, figures 20, Zl 

1948, Allomorphina paleocenica CUSHMAN, Cushman 
Lab. Foram. Resea rch Contr., V . 24, p. 45, pI. 
~, fi g. 10. 

195 1, Allomorphina paleocenica Cushman. CUSHMAN, 
U. S. Geol. Survey Prof. Paper 232 , p. 58, pI. 
16, figs . 19-22. 

DiscuJJion.-This species is present, but nOt com
mon, in the Tamesl fauna of northwestern Florida. 

Di!tribution.-In the Gulf Coasta l a rea th e species 
has been reported from the Paleocene sediments of the 
Porters Creek Formation of Alabama; the Midway 
Formation of Arkansas; and the Midway Group of 
T exas. 

Genus Pullenia Parkerand Jones, 1862 
Pullenia quinqueloba angusta Cushman and T odd 

Plate 2, figure 19 
1943, P"llenia quinqueloba ( Reuss) va r. angu!ta CUSH 

MAN and TODD, Cushman Lab . Foram. Re
sea rch Contr., v. 19, p. 10, pI. 2, fi gs. 3, 4. 

195 1, Pullenia qu;nqueloba ( Reuss ) var. angusta Cush
man and Todd . CUSHMAN, U. S. Geol. Survey 
Prof. Paper 232, p. 59, pI. 17, fig. 6. 

Discussion.-The subspecies is common in th e upper 
portion of the Walton well no. 1, and is usually pres
ent in the Tames! fauna of wells drilled in northwest
ern Florid a. It is sometimes accompanied by many 
speci mens of Pullenia coryelli White, a species de
scribed from the Ve lasco Shale of Mexico. P. coryelli 
is locall y com mon but does not seem to have been as 
widely distributed as the subspecies figured. 

Distribution.-P. Quinqueloba angusta is reported 
from the Porters Creek Formation of Alabama; the 
Porters Creek and Clayton formations of Mississippi ; 
the Midway Format ion of Arkansas; and the Midway 
Group of Texas. 

Family GLOBIGERINIDAE 
Subfamily GLOBIGERININAE Carpenter, 1862 

G enus Globigerina d'Orbigny, 1826 
G lobigerina triloculinoides Plummer 

Plate 3, figures 7, 8 

1926, Clobigerina triloculinoides PLUMMER, Texas 
Univ. Bull. 2644, p. 134-135, pI. 8, figs. lOa-c. 

195 1, Clobigerina triloculinoides Plummer. CUSHMAN, 
U. S. Geol. Survey P rof. Paper 232, p. 60, pI. 
17, figs. 10, 11. 

1953, Clobigerina triloculinoides Plummer. HAMILTON , 
Jour. Paleontology, v . 27, no. 2, p. 223, pI. 30, 
fig. 19, pI. 31, fig. 13. 
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1957, Globigerina triloculinoideJ Plummer. LOEBLICH 
and TAPPAN, U. S. Na tl. Mus. Bull. 215, p. 
183, pi s. 40, fi gs. 4a-c; 41, fi gs. 2a-c; 42, figs. 
2a-c; 43, figs . 5a -c; 8a-9c; 45 , figs. 3o-c; 46, 
figs. l a-c; 47, figs. 2a-c; 52, figs. 3-7 ; 56, figs. 
8a -c; 62, figs. 3a-4c. 

1959, Globigerina triloculinoideJ Plummer. HAMILTON 
and REX, U. S. Geol. Survey Prof. Paper 260-
W, p. 792, pI. 252 , fi g. 2. 

1959, Globigerina triloculinoides Plummer. NAKKADY, 
Micropaleontology, v. 5, no. 4, p. 461, pI. 3, 
figs. Sa -c. 

1960, Globigerina triloculinoideJ Plummer. HorKER, 
Contr. Cushman Found. Foram. Research, v . 
11 , pt. 3, p. 76, text-figs. 21, 24-28. 

1960, Globigerina triloculinoideJ Plummer. SAID, Mi
cropaleontology, v . 6, no. 3, p . 282, pI. 1, fig . 15. 

1960, Globigerina triloculinoideJ Plummer. OLSSON, 
J ou r. Paleontology, v. 34, no. 1, p. 43, pI. 7, 
figs. 22-24. 

196 1. Globigerina triloculinoides Plummer. SAID and 
K ER DANY, Micropaleontology, v . 7, no. 3, p. 
336, pI. 1, figs. 9a-c. 

D·isc1Hsion.-The species is common to abundant in 
all cores taken in the Paleocene section in the Walton 
well. Cuttings from wells drilled into the Paleocene 
section of northwestern Florida also contai n many 
specimens of this species. 

Like all the globigerine forms fou nd in th e Walton 
well Paleocene section, specimens close to and at the 
base of the section average larger than specim ens of 
the same species occurring in higher, Or youngeJ parts 
of the same section. 

DiJtribution.-Cushman record s t he species from the 
Naheola, Porters Creek, and Clayton formations of 
Alabama; the Porters Creek Clay of Mississipp i; the 
M idway Formation of Arkansas; and the Midway 
Group of Texas. The same species was also recorded 
by White as G. PJeudotriloba and G. triangulariJ from 
the Velasco Forma tion of Mexico. 

Globigerina velascoensis Cushman 

Plate 3, figures 3,4 

1925, Globigerina velaJcoe,,"iJ CUSHMAN, Cushman 
La b. Foram. Resea rch Contr., v. 1, pt. I, p. 19, 
pI. 3, fig. 6. 

1928, Globigerina velascoenJiJ Cushman. WHITE, Jour. 
Paleontology, v . 2, no. ·3, p. 196, pI. 28, figs. 
2a, b. 

1945, Globigerina velascoenJiJ Cushma n. ApPLIN and 
J ORDAN, Jour. Paleontology, v. 19, no. 2, p. 146, 
pI. 19, fi g. 7. 

1957, Globigerina velasco""JiJ Cushman. BOLLI, U. S. 
Natl. Mus. Bull. 215, p. 71, pI. 15, figs. 9- 11. 

Disc1IJIion.- This species is similar to C. trt"loculi
noides but is more compact, and the final chamber is 
compressed laterall y; dorsal side Rat to slightly con-

vex. Typical specimens are common in the Tames! 
fauna of Florida . 

DiJtribution.- Species was described from the Vel
asco Shale of Mexico, and is also recorded from the 
lower Lizard Sp rings Formation of Trinidad. 

Family GLOBOROTALIIDAE 
Genus Globorotalia Cushman, 1927 

Globorotalia trinidadensis Bolli 
Plate 3, figures 12, 13 

195 7, Globorotalia trinidade,,"iJ BOLLI, U. S. Na tl . 
M us. Bull. 215, p. 73, pI. 16, fi gs. 19-23. 

DiIcuuion.-Bolli sepa rates this species from G. 
PJeudobulloideJ (Plummer) on the basis of larger size 
and more chambers in the final whorl. The Florida 
speci mens conform with the types in these features, 
and it was also noted that chambers in the final whorl 
enlarge slowly in size, while those of G. pJeudobulioideJ 
usually show a marked increase in size near the termi
nation of the final whorl. Th e ea rly coils are low tro
choid, the fin al whorl planispiral. The species is very 
common in the upper part of the Paleocene section in 
the Walton well , and is common also in the Tamesf 
fau na found in cutting samples of many other wells in 
northwest Florida. 

DiJtribution.-The species was described from the 
lower Lizard Springs Formation of Trinidad, and has 
not been previously record ed from the Gulf Coastal 
region. 

Globorotalia pseudobulloides (Plnnuner) Loeblich 
and Tappan 

Plate 3, figures 16, 17 

1926, Globigerina pJeudo-bulloides PLUM M.ER, Texas 
Univ. Bull. 2644, p. 133, pI. 8, figs. 9a-c. 

195 1, Globigerina PJeudo-bulloideJ Plummer. CUSH
MAN, U. S. Geol. Survey Prof. Paper 232, p. 60, 
pI. 17, fi gs. 7, 8. 

1953 , Globigerina pseudobulloideJ Plummer. HAMIL
TON, J our. Paleontology, v . 27, no. 2, p. 223, 
pI. 31, fi gs. 10, 11. 

1956, Globigerina pseudobulloideJ Plummer. HAYNES, 
Cushma n Found. Foram. Research, Contr., v. 
7, pt. 3, p. 99, pI. 17, figs. 12a-b; pI. 18, fig. 10. 

1957, Globorotalia PJeudobulloideJ (Plummer). LOE
BLICH and TAPPAN, U. S. Natl. Mus. Bull. 215, 
p. 192, pis. 40, figs . 3o-c, 9a -c; 41, fi gs. la-c; 
42 , fi gs. 3a-c; 43, figs. 3a-4c; 44, figs. 4-6c; 45, 
figs. l a-2c; 46, figs. 6a -c. 

1959, Globigerina PJeudobulloideJ Plummer. HAMIL
TON and REX, U. S. Geol. Su rvey Prof. Paper 
260-W, p. 791, pI. 252, fig. 3. 

1960, Globigerina pJeudobulioideJ Plummer. HorKER, 
Cushman Found. Foram. Resea rch, Contr., v . 
11 , pt. 3, p. 77, text-figs. 17-20, 22,23,36-38. 

1960, Globorotalia PJeu.dobulloideJ ( Plummer). OLS
SON, Jour. Paleontology, v. 34, no. 1, p. 46, 
pI. 9, figs. 19-21. 
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DiJc1lsnon.- This is a common to abundant species 
in the Tamesi fauna of northwestern Florid a. M any 
of the Florida specim ens have four instead of fiv e 
chambers visible on the ventral face. This is true also 
of many paratype specimens studied from the U. S. 
National Mu seum Collections. The Florida specimens 
average about twice the size of para types from other 

Gulf Coast localit ies. 

Stratigraphic dinrib" tion in Gulf Coastal ·region.
Porters Creek, N aheola and Clayton formations of 
Alabama ; Midway Formation of Arkansas; and the 
Midway Group of Texa s. Loeblich and Tappan ( 1957b, 
p. 192 ) record the species from the Clayton, Porters 
Creek and N aheola formations of Alabama ; and from 
the Wills Point and Kincaid formations of th e Midway 

Group of Texas. 

Globorotalia ve1ascoensis (Cushman ) Cushman 

Plate 3, figures 20, 21 

1925, Pulvinulina velaJcoensiJ CUSHMAN, Cushman 
Lab. Foram . Resea rch Contr., v . 1, pt. 1, p. 19, 
pI. 3, figs . Sa-c. 

1926, Pulvimtlina velaJCoenJis Cushm an. CUS HMAN, 
Am. Assoc. Petro Geologists Bull ., v . 10, p. 
608, pI. 21 , figs. 9a , b. 

1927, Globorotalia veiascoenIis (Cushman). CUSH MAN, 
Jour. Paleontology, v. 1, no. 2, p . 169, pI. 27, 
figs . 7-9. 

1928, Globorotalia velascoensis (Cushman ) . WHITE, 
idem., v. 2, no. 4, p. 281, pI. 38, figs. 2a-c. 

1932, Globotruncana arca CUSHMA N and JARVI S (not 
Cushman), U. S. Nat! . Mus. Proc., v . 80, art. 
14, p. 50, pI. 15, figs. 7a-c. 

193 7, Globorotalia aragonensis N uttall var. ca,ucaJica 
GLAESS NER , Publ. Pal eont. Lab. Moscow Univ ., 
Studies in Micropaleontology, V. 1, fasc . 1, p. 

31, figs. 6a-c. 
1945, Globorotalia velascoensis (Cushman). ApPLI N 

and JORDAN, J our. Paleontology, V. 19, no. 2, 
p . 146, pI. 19, figs. 8a, b. 

1949, Globorotalia (Truncorotalia) velascoellsi.r (Cush
man ). CUSHMAN and BERM UDEZ, Cushman 
Lab. Foram . Research Contr., v. 25, pt. 2, p. 
41 , pI. 8, figs. 4-6. 

1953 , Globorotalia velascoensis (Cushman ) . HAMIL
TON , j our. Paleontology, v. 27, no. 2, p. 231, 
pI. 30, figs. 16-18, 23, pI. 31, fi gs. 24, 28-31. 

1956, Globorotalia velascoensis (Cushman). HAQUE, 
Mem. Geol. Survey of Pakis tan, v. 1, p. 181, 
pI. 24, figs. 2a-b . 

195 7, Globorotalia velascoensis (Cushman ). LOEBLICH 
and TAPPAN, U. S. Natl. Mus. Bull. 21 5, p. 
196, pI. 64, fi gs. 1a-2c. 

1959, Globorotalia velascoensis (Cushm an). HAMIL
TON and REX , U. S. Geol. Survey P rof. Paper 
260-W, p. 794, pI. 252, fi gs. 18-20. 

1960, Globorotalia velascoe."s;s (Cushman ). SA W, M i-

cropaleontology, v. 6, no. 3, p. 284, pI. 1, fig s. 
2a -c. 

196 1, Globorotalia velascoensis (Cushm an). SAID and 
KERDA NY, Micropaleontology, v . 7, no. 3, p. 
330, pI. 1, fi gs. lOa-c. 

D1JCussion.-As stated earlier in this report, this 
species is abundant in th e deepest CO re taken in Paleo
cene sedim ents in t he Walton well no. 1 (core 55, 3055-
3061 feet ) . Core 56, cut at 3105 feet , contains a micro
fauna definitely Cretaceous in age. Specimens of this 
typical form are also common in cores from this well 
tak en at high er levels but become gradu ally less com
mon in the younger beds where they are replaced in 
dominance by the similar form G. acuta Toulmin. 
Th is is a common species in the T amesi fauna of west 

Florid a. 

Distributton.- The species was deSCrIbed from the 
Velasco Shale and was list ed by Cushman (1 92 7, p. 
169) as one of the ch aracteristic species of the Velasco 
fauna of Mexico. Cushman (1927, p. 169) states, 
"This species is probably the most abundant one of 
the Velasco shale, especially of the lower and middl e 
portions." In addition to the Florid a occurrence, Her
rick (1 961, p . 96) records the species from a core 
taken at 1414-1435 feet in the No.1 , U. S. Geological 
Survey Test Hole (observation well ) at Fort Pulaski, 
Cockspur Island , Chatham County, Georgia. ·the same 
author also records a "Tames! fauna" from wells in 
southwestern Georgia list ed on page 47 of this report . 

Globorotalia acuta T oulmin , 
Plate 3, figures 18, 19 

1941, Globorotalia wilcoxensis Cushman and Ponton, 
var. acuta T OU LMIN, jour. Paleontology, V. 15, 
no. 6, p . 608, pI. 82, fi gs. 6-8. 

195 1, Globorotalia wilcoxensis Cushm an and Ponton 
var. acuta T oulmin . CUS HMAN, U . S. Geol. 
Survey Prof. Paper 232, p. 61, pI. 17, figs. 12a-
13c. 

1953 , Globorotalia velascoensis (Cushman) var. acuta 
(Toulmin ). H AM ILTON, j our. Paleontology, v. 
27, no. 2, p. 231, pI. 31, figs. 32 , 33. 

1956, Globorotalia velascoensis (Cushman) var. acuta 
(T oulmin ). HAQUE, M em. Geol. Survey of 
Pakis tan, V. 1, p . 182, pI. 4, figs. 3a-c, 5a-s. 

1957, Globorotalia acuta Toulm in. LOEBLICH and 
TAPPAN, U. S. N at! . Mus. Bull. 215, p. 185 , 
pis. 47, fi gs. 5a -c; 55, figs. 4a-5c; 58, figs. Sa-c. 

Dircuss·ion.-This species is common in the T amesl 
fauna of Florida . In the Walton well , it is common in 
all cores taken in the Paleocene section and becomes 
more abund ant with depth . However, in relation to G. 
velascoensis, G. acuta becom es steadily Jess domin ant 
in the middle and lower portions of th e Pal eocene sec
tion where G. velascoensiI is the dominant form. Loe
bl ich and T appa n (l957b, p. 186) record th e occur
rence of the species from the Velasco Shale of Mexico. 
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Distributilm.-Cushman (195 1, . p. 61) records its 
occurrence in the N aheola and Porters Creek forma
tions of Alabama, and the Midway Group of Texas. 
The species was described from the Salt Mountain 
Limestone of Alabama. 

Globorotalia pseudomenardii Bolli 

Plate 3, figures 14, I 5 

1926, P'ulvinulina 1nembranacea CUSHMAN (not Pta-1/,
ulina memb-ranaeea Ehrenberg ), Am. Assoc. 
Petrol eum Geolog·sts Bull., v. 10, no. 6, p. 608, 
pI. 21, figs. lOa-b . 

1928, Globorotalia membranaeea WHITE (not Ehren 
berg), Jour. Paleo ntology, v. 2, p. 280, pI. 38, 
figs. I a -c. 

1941, Globo·rotalia membranaeea TO ULMIN (,wt Ehren
berg ) , J our. Paleontology, v . 15 , no. 6, p. 608, 
pI. 82, figs. 4, 5. 

1946, Globorotalia membranaeea CUSHMAN (no t Ehren
berg), U. S. Geol. Survey Prof. Paper 206, p. 
152, pI. 63 , fig. 5. 

1949, Globorotalia membranacea CUSHMAN and BER
MUDEZ (not Ehrenberg), Cushman Lab. Fo
ram. Research Contr., v. 25 , pt. 2, p. 34, pI. 6, 
figs. 16-18. 

1955, Globorotalia d. memb,,,,naeea HorKER (not 
Ehrenberg), Rep. McLean Foram. Lab. , no. 2, 
p. 14, pI. 4. 

1957, Globorotalia pseudomen""dii BOLLI, U. S. Na tl. 
Mus. Bull. 21 5, p. 77, pI. 20, figs. 14-1 7. 

1957, Globorotalia pseudomenardii Bolli . LOEBLICH 
a nd TAPPAN, U. S. Natl. Mus. Bull. 215, p. 
193, pis . 45 , figs. lOa-c; 47, figs . 4a-c; 49, fig s. 
6a -c; 54, figs. lOa-13c; 59, figs . 3a-c; 60, fig s. 
8a-c; 63, figs. l a-c. 

1959, Globorotalia pseudomenardii Bolli. NAKKADY, 
Micropaleontology, v. 5, no. 4, p. 462, pI. 4, 
figs. 3a-c. 

1960, Globorotalia pseudomenardii Bolli . OLSSON , Jour. 
Paleontology, v. 34, no. 1, p. 47, pI. 9, figs . 
10-12. 

196 1, Globorotalia pseudomena·rdii Bolli. SAID and 
KERDANY, Micropaleontology, v. 7, no. 3, p. 
329, pI. I , figs. Sa -c. 

Disc1lsJion.-This species is another very common 
planktonic form in the Tames. fauna of Florida . In 
cores from the Walton well it is abundant in the 
lower part of the Paleocene section. 

Distribution.-Cushman (1946, p. 153) states that 
"the species I Globorotalia mell,brantlcea (Ehrenberg ) 
White ] is often very abundant in the ... Velasco shale 
of Mexico." Loeblich and Tappan (l957b, p. 193) 
also record G. pse"do1llenardii from the Velasco For
mation of Mexico, and from the Porters Creek Forma
tion , OJtrea thirsQ,e beds of the Nanafalia Formation, 
and the Sa lt Mountain Limestone of Alabama. Her
rick (1961) records G. membranaeea from the Clayton 
Formation in a number of well sections in Georgia . 

Globorotalia albeari Cushman and Bermudez 

Plate 3, figures 5,6 

1949, Globorotalia albeari CUSHMAN a nd BERM UDEZ, 
Cushman Lab . Foram . Research Contr., v. 25, 
pt. 2, p. 33, pI. 6, figs. 13-15 . 

195 1, Globorotalia albeari Cushman and Bermudez: 
CUSHMAN, U. S. Geol. Survey Prof. Paper 232, 
p. 61, pI. 24, figs. 13-15. 

Discuuion.- This species is common in the lower 
part of the Paleocene section in the Walton well of 
Florida , and some specimens of the species are usually 
present in cutt ing samples of wells in west Florida 
that conta in a Tamesl fauna. 

Distribution.-Th e species was described from the 
Paleocene, Madruga Formation of Cuba, and has not 
previously been reported from any other Gulf Coast· 

area. 

Globorotalia angulata (White) Bolli 

Plate 3, figures 10, 11 

1928, Globigeri1l4 angulata WHITE, J our. Paleontology , 
v. 2, no. 3, p. 191, pI. 17, figs. 13a-c. 

1957, Globorotalia angulata (White). BOLLI, U. S. 
Na~1. Mus. Bull. 251, p. 47, pI. 7, figs. 7-9. 

195 7, Globorotalia angulata (White). LOEBLICH and 
TAPPAN, U. S. Nad. Mus. Bull. 215, p. 187, pis . 
45, figs. 7a-c; 48, figs. 2a-c; 50, figs. 4a-c; 
55 , figs. 2,6, 7; 58, figs. 2a-c; 64, figs. Sa-c. 

1959, Globorotalia anguiata (White ). NAKKADY, Mi
cropaleontology, v. 5, no. 4, p. 461, pI. 4, figs. 
la-c. 

1960, Globorotalia angulata (White ). OLSSON, J ou r. 
Paleontology, v. 34, no. 1, p . 44, pI. 8, figs. 
14-16. 

D·iscuJJion.-White (1 938, p. 192) mentions that 
the species is present but rare, from " the base of the 
Velasco up into the lower part of the middle portion 
of that formation. " Its occu rrence in the Tamest fauna 
seems to be similar. It is rare, but persistent in occur
rence, both stratigraphically and geographically in the 
west Florida Paleocene sediments. 

Distribution.-Loeblich and Tappan record the spe
cies from the Velasco Formation of Mexico ; the Por
ters Creek Formation and the Salt Mountain Lime
stone of Alabama . 

Globorotalia compressa (Plummer) Bronnimann 

Plate 3, figures 9a, b 

1926, Clobigerina compressa PLUMM ER, Texas Univ. 
Bull. 2644, p. 135, pI. 8, fig . 11. 

195 1, Globigerina eompreJJa Plummer. CUSHMAN, U. S. 
Geol. Survey Prof. Paper 232, p. 60, pI. 17, 
fig. 9. 

1951, Globorotalia cornpreJJa ( Plummer). BRONNI
MANN, Bull. Am. Pal eo ntology, v. 34, no. 140, 
p. 25, pI. 2, figs . 19-24. 

1953, Clob·igerina compreJSa Plummer . HAMILTON, 
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Jour. Paleontology, v. 27, no. 2, p. 221 , pI. 31, 
figs. 14, 15. 

1957, Globorotalia compreJJa ( Plummer). LOEBLICH 
and TAPPAN, U. S. Natl. Mus. Bull . 215, p. 
188, pis. 40, figs. 5a-c; 41, figs . 5a-c; 42, figs. 
5a-c; «, figs . 9a- lOc. 

1960, Globigerina compreJJa ( Plummer). HOFKER, 
Cushman Found. Foram . Resea rch, Contr., v . 
11, pt. 3, p. 78, 79, t ext-figs. 35a-c. 

1960, Globorotalia compreJJa ( Plummer) . OLSSON, 
J our. Paleontology, v. 34, no. 1, p. 45 , pI. 8, 
fi gs. 20-22. 

DiJC1UJion.- This species is rare in the Tamesl fauna 
of we~t Florida. A few specimens were fou nd in the 
lower part of the cored Paleocene sect ion of the Wal 
toli well. 

Distributio".-The species was described from the 
upper part of the Midway of Texas. Cushman records 
it also from the Porters Creek and Naheola formations 
of Alabama, and from the Midway Formation of Ar
kansas. Loeblich and Tappan record the species from 
the Danian of Sweden, the Will s Point (upper Mid
way) of Texas, and the Clayton Formation of Alabama. 

Family ANOMALIN IDAE 
Genus Anomalinoides Brotzen, 1942 

Anomalinoides rubiginosus (Cushman) 

Plate 4, fig ures 20, 21 

1926, Anomalina rubiginoJa CUS HMAN, Am. Assoc. 
Petroleum Geologists Bull., v. 10, p. f;lJ7, pI. 
21, figs. 6a-c. 

1945, Anomalina rubiginosa Cushman . ApPLIN and 
J ORDAN, Jour. Paleontology, v. 19, no. 2, p. 147, 
pI. 20, fig. 4 . 

1946, Ano",,,lina rubiginosa Cushman . CUSHMAN, 
U. S. Geol. Survey ·Prof. Paper 206, p. 156, 
pI. 64, figs. 4-6. 

DiJC1UJion.- This species is common in the upper 
part of the Paleocene section cored in the Walton well 
no. 1. Florida specimens are coarsely porous, but usu
ally lack the coa rse "pits" and other surface irregulari
ties shown on some figured specimens from Trinidad . 
However, a few Florida specimens display simila r 
features. 

Distributian.-Cushman (1946, p. 156) states t ha t 
it "is a common and well -marked species in the Velasco 
shale of Mexico, and it occurs in typical form in th e 
material from Trinidad." Its presence in the Paleo
cene sediments of west Florida is the only recorded 
Paleocene occurrence in the Gull Coastal region of the 
United States. 

Anomalinoides umboniferus (Schwager) 

Plate 4, figures 18, 19 

1883, Discorbi1tO umboni!era SCH WAGER, Pal aeon to
graphica, v . 30, pa l. T eil, p. 126, pI. 27 (4), 
fig. 14. 

195 1, Ano",aii."a umboni!era (Schwager). CUSHMAN , 
U. S. Geol. Survey Prof. Paper 232, p. 62, pI. 
17, figs. 16a -b. · 

1956, Anomalina umboni!e,a (Schwager). SAID and 
K ENAWY, Micropaleontology, v. 2, no. 2, p. 
153, pI. 6, figs. 17a -c. 

Di,IcuJJion .- Florida spec imens assigned to this spe
c:es conform with types from the Naheola Formation 
of Alabama. Specimens are found in the top of the 
Paleocene section in the Walton well , and have been 
occasiona lly noted in the Tamesl faunal assemblages 
of oth er wells loca ted in no rthwestern Florida. 

Diltributi01l.-Cushman records the species from the 
Na heola Formation of Alabama . Herr ick (1961) also 
records the species from the Clayton Formation in a 
number of well sections in Georgia. 

Family C IBICIDlDAE 

Subfamily PLANULI N INAE Bermudez, 1952 

Genus Planulina d 'Orbigny, 1826 

Planulina waitonensis Applin and Jordan 

PIa te 4 , figures 13, 14 

1945 , Planuli."a waltonensis ApPLIN and J ORDAN, Jour. 
Paleontology, v. 19, no. 2, p. 147, pI. 20, figs. 
5a-c. 

Discussion.-This form was described from the Pal
eocene sediments of west Florida and has not been 
recorded from other areas. The types are from a cut
ting samp le in a well in Wakulla County, but speci
mens a re present also in th e bottom part of the Paleo
cene section in the Walton well , Walton County, Flor
ida , and have been found in the Tamesl fauna of the 
other wells listed from west Florid a. Some spec imens 
have a small keel, a fea ture nOt included in th e origi
nal description. The species is similar to some para 
types of Anomali1tO acuta as figured by Cushman 
(195 1, pI. 18, figs. 5, 6), but P. waltonensis is strongly 
evolute, the chambers are wider, and the walls more 
fine ly perforate. H errick (1 961) lists A . acuta as pres
en t in the Clayton Formation in a number of well sec
tIons 111 Georgia . The original description of P. wal
tonen,JiJ is quoted below. 

" Test much comp ressed, evolu tely coiled, early 
whorls clearly shown on dorsa l side, about two and 
one half coils visible ; ventral side umbilicate; periph
ery acute, but not keeled; chambers distinct, numer
ous, about 14 present in adult coil, of uniform shape, 
not inAated, increasing very gradually in size as added; 
sutures moderately curved, limbate, raised slightly 
above surface of test; sutures on ventral side often 
terminating in sma ll bead at umb ilicus, wh ich is par
tia lly filled wi th clear shell material; walls fin ely per
rorate; aperture a sma ll opening wi th sligh t lip, at 
base of final chamber on median lin e. Average diam
eter 0.55 to 0.60 mm. , height 0.08 mm." 
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Subfamily CIBICIDINAE Cushman , 1927 
G enus Cibicides Montfort , 1808 

Cibicides alIeni (Plummer) Plummer 

Plate 4, figures 15, 16 

1926, Tmncatulina alieni PLUMMER, Texas Univ . Bull. 
2644, p. 144, pI. 10, figs. 4a-c. 

195 1, Cibicides alieni ( Plummer). CUSHMAN, U. S. 
Geol. Survey Prof. Paper 232, p. 66. pI. 18, 
figs . 16, 17. 

1955, Cibicides alieni ( Plummer) . HAQUE, Mem. Geol. 
Survey of Pakistan, p. 207, pI. 16, figs . la-c ; 
pI. 33, figs . 3a-c. 

1959, Cibicid" alleni ( Plummer). NAGAPPA, Micro
paleontology, v. 5, no. 2, text-fig. 11 , pI. 7, 
figs. I5o-c. 

Discussion.-This species is fairl y well represented 
in the Tamesf fauna of the upper part of the Paloocenc 
section of west Florida . 

Distributic,.".-Recorded from the Porters Creek and 
Clayton formations of Alabama; the Porters Creek 
Clay of Mississippi ; Midway Formation of Arkansas; 
and the Midway Group of Texas. 

Cibicides praecursorius (Schwager) Cushman 
and Ponton 

Plate 4, figures 9, 10 

1883 , DiJCorbina praecuTsoria SCHWAGER, Palaeonto
graphica, v. 30, Pal. Theil, p. 125, pI. 24 (4), 
fig. 12 ; pI. 29 (6), fig . 16. 

195 1, Cibicides praecuTSfrrius (Schwager) . CUSHMAN, 
U. S. Geol. Survey Prof. Paper 232, p. 65, pI. 
19, figs . l a-6b. 

1956, Cibicides praecuTSorius (Schwager). SAID and 

KE NA WY, Micropaleontology, v. 2, no. 2, p. 
155 , pI. 7, figs. 8a -c. 

DiICu.JJio·n.-The species is common in the upper 
pa rt of the Paleocene sec tion of th e Walton well and 
specim ens are usually found in the Tamesi faunal as
sembl ages of wells in northwestern Florida . 

Distribution.- The species is reported from the 
Porters Creek , Na heola and Clayton formations of 
Alabama; the Midway Formation of Arkansas; and 
the Midway Group of Texas. Herrick (1 961) records 
the species from the Paleocene Clayton Formation 
from many well sections in Georgia. 

Cibicides newmanae (Plummer) C ushman and Todd 

Plate 4, figures 11 , 12 

1926, DiIcorbis newmanae PLUMMER, Texas U niv. 
Bull. 2644, p. 138, pI. 9, fi gs. 4a-c. 

195 1, Cibicid" newmanae ( Plummer). CUS HMAN , U. S. 
Geol. Survey Prof. Paper 232, p. 66, pI. 19, 
figs . 12-14. 

DiscuIJion.-Some specimens of this species are 
usually present in Tamesf faunal assemblages of west 
Florida. In the cored section of the Wa lton well their 
occurrence is restricted to the upper part of the 
Paleocene. 

Distribut;on.- The species has been recorded from 
the Porters Creek Formation of Alaba ma ; the lower 
pa rt of the Midway Formation of Arkansas ; and the 
Midway Group of Texas. Herrick records it from the 
subsu rface Clayton Formation of Goorgia. 

Cibicides Iibertyensis n . sp. 

Plate 4, figures 17a, b 

Descripticm.- Test compressed; dorsal fa ce evolute, 

EXPLANATION OF PLATE 3 

All figured specimens, unless otherwise stated, are from Oil City Corporation , 
Walton Land and Timber Company, well no. I , Walton County, Florid a. 

FIGS. PAGE 
1,2. Alabamina wilcoxens;s Toulmin. 1, USNM 640553; ventral view. 2, USNM 64055 4; dorsal VieW. 

Core no. 38, 2440-2450 feet . X 63 .... . ........... . .................. . ............. ................... 65 
3, 4. Globigerina velascoensis Cushman . 3, USNM 6405 49; ventral view. 4, USNM 640534; dorsal 

view. Core no. 38, 2440-2450 feet. X 63 .... ..... . ................... .......... . 66 
5,6. Globorotalia albea,i Cushm an and Bermudez. 5, USNM 640570; dorsal view. 6, USNM 640571; 

ventral v iew. Core no. 55, 3055-3061 feet. X 63 .............................. 68 
7,8. Glob;gerina triloculinfrides Plummer. 7, USNM 640558; dorsal view. 8, USNM 640559; ventral 

view. Core no. 38, 2440-2450 feet. X 63 ....... .............. ....... ..... . .......... ....... ....... 65 
9. Globorotalia compressa (Plummer) Bronnimann. USNM 640574. a, dorsal view; b, ventral view. 

Co re no. 55, 3055-3061 feet. X 63 ...... ....... ...... ................ .................. ........... ... ............. ... .. 68 
10,11. Globorotalia angulata (White) Bolli . 10, USNM 640572 ; ventral view. 11 , USNM 640573 ; dor-

sal view. Core no. 43, 2620-2626 feet. X 63 ................ .............. .... .......... ............ .... 68 
12,13. Globorotalia tr;nidadensis Bolli. 12, USNM 640560; dorsal view. 13, USNM 640561; ventra l view. 

Core no. 44, 2679-2685 feet . X 40 . .. ............ .... .......... ... . ........................ ......... 66 
14, 15. Globorotalia pseudomenardii Bolli. 14, USNM 640568; ven tral view. 15, USN M 640569; dorsal 

view. Core no. 55, 3055-3061 feet. X 63 .... ....................... ....... 68 
16, 17. Globorotalia pseudob"lloides ( Plummer) Loeblich and Tappan. 16, USNM 640562; ventral view. 

17, USNM 640563; dorsal view. Core no. 55, 3055-3061 feet. X 63 ..... ... .... 66 
18, 19. Globorotalia a", ta Toulmin . 18, USNM 640566; dorsa l view. 19, USNM 640567; ventral view. 

Core no. 43, 2620-2626 feet . X 63 ..... . . ..... ........... .............................. ............... ... ........ ..... 67 
20,2 1. Globorotalia velascoensis (Cushman ) Cushman. 20, USN M 640564; ventral vIew. 21, USNM 

640565; dorsa l view. Core no. 55, 3055-306 1 feet. X 40 .. ................... 67 
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Applin: :middle Eocene, lower Eocene, and Paleocene, west Florida 
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Applin: middle Eocene, lower Eocene, and Paleocene, west Florida 
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all chambers visible ; ventral side involute; dorsal sur
face, flat to slightly convex, ventra l side convex: pe
riphery narrowly rounded; sutures gently curved, lim
bate, flush with the su rface on dorsal face, elevated on 
ven tral face , broa dening and thickening nea r the um
bilicus ; chambers eight to ten in final evolut ion, in
creasing slowly in size as added; wall s flat , finely punc
tate, perforations coarser on ventral fa ce ; aperture a 
narrow opening at the base of last-formed chamber, on 
the periphery and extending downward toward the 
umbilicus. 

DimellJiollJ.- Diameter 0.29 to 0.45 mm .; thickness 
0. 16 to 0. 19 mm. 

Di.rcuuion.- The species is named for Liberty 
Cou nty, Florida, as well s penetrating Pal eocene sedi
ments in th at county contain a very abundant, and 
well diversified Tames) fauna in which this species is 
very common . 

DiJtribution.-The species is common in the Tamesl 
fauna of Florida , and was common in the cored se
quence of the Walton well nea r the base of the Pal eo
cene section. 

Holotype.-USNM 640542 . Para type 64053 1. From 
core no. 55, 3055 -3061 ft., Oil Ci ty Corporation, Wal
ton Land and Timber Company well no. I, Walton 
County, Florida . 
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RECENT LITERATURE ON THE FORAMINIFERA 

Below are given some of the more recent wo rks 
on the Foraminifera that have come to hand. 

ASANO, KIYOSHI. The Palaeogene, in Geology of Japan, 
compiled on the occasion of the sixtieth birthday 
of Professor Teiichi Kobayashi.-Univ. Tokyo 
Press, 1963, p. 129-1 40, text figs. 11, 12 (map, dia
gram), cha rts 1O-12.-Many of the formations 
and groups are characterized by Foraminifera. 

AYALA-CASTANARES, AGUSTIN. Sistematica y distribu
cion de los Foraminiferos Recientes de la Laguna 
de Terminos, Ca mpeche, Mexico.-Univ. Nac. 
Auto. de Mexico, Instit. Geol., Bol. No. 67, pt . 3, 
1963, p. 1-130, pis. 1-11 , text fi gs. 1-60 (maps, 
tables) .-Qualitative and quantitative analysis of 
living and total faunas, based on 86 bottom sam
ples taken within and in the entra nces to a nearly 
enclosed lagoon. Environmental factors are plot
ted, and distribution and abundance patterns are 
mapped for many individual spec ies. Nea rly 90 
species (none new) are recorded and illustrated. 

BANDY, ORVILLE L. Foraminiferal trends assoc;ated 
with deep-water sands, San Pedro and Santa 
Monica basins, California.-Jour. Paleontology, v . 
38, No. I , J an. 1964, p. 138-148, text figs . 1-5 
(map, graphs) .-Analysis of species in 3 cores, 
1 on the basin floor and 2 on a sea-fan, reveal th e 
existence of 4 major groups of species: 3 groups 
of indigenous species and 1 of species displaced 
from the inner and outer shelves. 

BARBIERI, FRANCESCO, and ZANZUCCHI, GIORGIO. La 
strat igrafia della Valle di Roccaferrara (Appen
nino Parmense) .-Atti Soc. Ital. Sci . Nat ., Mi
lano, v. 102, No.2, June 1963, p. 155 -210, pis. 18-
35, text figs. 1-10 (geol. map, photos), distrib. 
table.-Smaller Foraminifera reported and illus
trated from Oligocene and Cenomanian beds in 
allochthonous sequences. 

BASTIEN, M. TH., and SIGAL, J . Contribution a I'etude 
pa!eontologique de 1'0xfordien Superieur de T rept 
(Isere).-Trav . Lab. Geol. Lyon, n. ser., No.8, 
1962, p. 83- 123, pis. 5-8, text fig. 4 (graph), table 
2 ( range chart) .-IIIustrated systematic catalog 
of 59 species of Foraminifera (1 new and 22 in
determinate). Range cha rt a lso included. 

BEBO UT, DON G. Desmoinesian Fusulinids of Mis-
souri.-Missouri Div. Geol. Survey and Water 
Resources, Rept. of Investig. No. 28, Sept. 1963, 
p. 1-79, pis. 1-8, t ext figs. 1-8 (map, correl. t able, 
column ar sections, distrib. chart, graphs), tables 
1-1 7.-Eighteen species, 3 new. 

BERGGREN, WILLIAM A. Review and discussion: Fun
damenta ls of mid-Tertiary stratigraphica l correla
tion by F. E. Eames et al.- Micropaleontology, v. 
9, No.4, Oct. 1963 , p. 467-473, text fig. 1 (correl. 
chart) .-Incl udes historical review of usage of 
European stage names. 

CARALP J MICHELLE, and JULIUS, CHARLES. Presence du 
genre Bolivinoides Cushman (Foraminifere) dans 
Ie Miocene superieu r sud-aquitain .-C. R. S. Soc. 
Geol. France, fasc . 8, Nov. 4, 1963, p. 265, 266, 
text figs. 1, 2.-Bolivinoidcs vasconiensis nov. sp. 

C UISAKA, TAKESHI. Fusulinids from the vicinity of 
Maiya Town, Kitakami Mountainland, and Upper 
Permian Fusulinids of J apan.-Chiba Un;v., Jour. 
College of Arts and Sci. , v. 3, No.4, Sept. 1962, p. 
519-551, pis. 1-8, text fig . 1 (map), geol. map, 
tables 1-25.-Twenty species, 6 new. 

CLOSS, DARCY. Foraminiferos e Tecamebas da Lagoa 
dos Patos ( R. G. S.) .-Univ. Rio Grande do Su i, 
Escola Geol. de Porto Alegre, Bol. No. II , 1963, 
p. 1-130, pis. 1-1 3, text figs . 1-18 (maps, table, 
graphs, occu r. and abund. chart) .- IIIustrated sys
tematic catalog and cha rt of occurrence and fre
quency of 41 spec ies (1 new) of Foraminifera and 
9 of Thecamoebina. Study based on 170 samples 
taken within a nearly enclosed lagoon at depths 
between 0.5 and 8 meters, under sa linities ranging 
from 0 to 28 0 /00 . 

COLE, W. STORRS, and ApPLIN , ESTHER R. Problems 
of the geographic and stratigraphic distribution of 
American middle Eocene larger Foraminifera.
Bull. Am. Paleontology, v. 47, No. 212, J an. 17, 
1964, p. 1-48, pis. 1-11, tables 1-6.-Includes illus
trations of 17 species (2 new) from Florida, 
Georgia, Jamaica, and France. 

COLTRO, R. La facies di Polizzi dell'Eocene alloctono 
dell a Sicilia Centro-Settentrionale.-Riv . Ital. Pal. 
Stra tig., ~. 69, No.2, 1963, p. 167-2 32, pis. 12-16, 
text figs. I , 2 ( map, geol. section), tables 1-3 
(distrib. tables, columnar cha rt, graphs, plank
tonic zonation) .-Five of the planktonic zones in 
the lower and middle Eocene of the West Ind ian 
section are recognized, and many Foraminifera are 
illustrated. 

CORDEY, W. G. The genera Brotzenia and Voorthuy 
senia (Foraminifera) and Hofker's classification of 
the Ep istomariidae.-Palaeontology, v. 6, pt. 4, 
Dec. 1963, p. 653-657, pI. 93, t ext figs. I , 2.-Spec
imens from the Oxford Clay reveal that, in kind 
of toothplate, there are no differences betwee n 
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species referred to Hrotzenia and those referred to 
Voo·, thuYICnia; thu s Brotzenia is emended to in
clude Voorthuyscnia as a synonym. 

C RESP IN, IRE NE. Lower Cretaceous Foraminifera in 
Buckabie No. I well.-Australi a Bur. Min . Res., 
Gool. Geophys., Petroleum Search Subsidy Acts, 
Publ. No. 41 , 1962, p. 33-43.-Lists of spec ies. 

Lower Cretaceous arenaceous Foraminifera of Aus
trali a.- Australia Bur. Min. Res., Geol. Geophys., 
Bull. No. 66, March I, 1963 , p. 1-110, pis. 1-1 8, 
tables I, 2.- lIIustra ted systematic ca talog in
cludes 76 species, 23 new and 13 indeterminate. 

DARBY, DAVID G. , and HoYT, JOHN H . An Upper 
Miocene faun a dredged from tid al channels of 
coastal Georgia.-Jour. Paleontology, v. 38, No. 
I , Jan . 1964, p. 67-73, pis. 17, 18, text fi g. I (map). 
-Includes 3 Forami nifera, described as new. 

DIVINO-SANTIAGO, (MRs.) PAZ. Pl anktonic fora mi-
niferal species from west side of Tarl ac Prov ince, 
Luzon Central Valley.-Philippines Bur. M ines, 
Rept. of Investig. No. 47 (mimeo.) , Feb. 1963, 
p. 1-2 7, text fi gs. 1,2 (maps) , tables 1-5.-Tables 
show occurrence and frequency of over 40 species 
of Miocene pl anktonics. 

EAMES, F . E., BANNER, F . T. , BLOW, W. H ., and 
C LARKE, W . J. Notes on some current lower 
Miocene transatl antic correlations.-Revue de 
Micropaleontologie, v. 6, No.2, Sept. 1963 , p. 
120-122. 

ES PITALl E, J ., and SIGAL, ]. Ep is tominida e du Lias 
Superieur et du Bajocien du Bassin de Majunga 
(Madagascar). Les genres LamMckelia et Caran
tella Kapt.-Tchern . et R einholdella Brotzen.
Revue de Micropaleontologie, v . 6, No. 2, Sept . 
1963 , p. 109-119, pis. 1, 2.-Five species, 3 new. 

FREUDENTHAL, H UGO D., LEE, J OHN J ., and PIERCE, 
STANLEY. Growth and physiology of Foramin if
era in the laboratory: Part 2-A tid al system for 
laboratory studies on eulittoral Foraminifera.
Micropaleontology, v. 9, No. 4, Oct . 1963, p. 443-
448, text fi gs. 1-5 (photos), t ables I , 2.-Indica
rions that brine condit ions resulting from repea ted 
flooding and eva poration of water on tid al fl ats 
serve as a stimulus for reproduction of arenaceous 
species. 

GONZA LES, BE N J AM IN A. Foraminiferal analyses on 
measured sec tion along the T arao (Ja rao) and 
T anian Rivers, southwestern I1o ilo.-Philippines 
Bur. Mines, Rept. of Investig. No. 46 ( mimeo.), 
Feb. 1963, p. 1-35, text figs. 1,2 (map, colum na r 
sect ions), tables 1-4.- Six zones, based on plank
tonic species, are tentatively recognized and used 
in co rrelation with the West In dian zonation. Age 
is Terti ary f and g (middl e M iocene to early 
Pliocene?) . 

H ANZA WA, S HOS HIRO. Notes on three Cretaceous fo
raminiferal genera, AJterorbiJ, Orbitocyclina, and 
Pleudorbitella.- Jour. Geol. Soc. India, v. 4, 1963 , 
p. 26-34, pis. 1-3, text fi gs. 1-6 (outline drawings 
of juvenaria) .-One species of AlterorbiJ ( includ
ing all th e oth ers as synonyms), 3 species of Or
bitocyclina, and 1 of Pleudorbitella. 

H ANZA W A, S HOS HIRO, and MU RATA, MASA FUM I. The 
paleontologic and stra tigraphic considerations on 
the Neoschwagerininae and Verbeekininae, with 
the descriptions of some fusulinid Foraminifera 
from the Kitakami Massif, J apan.-Sci. Repts. 
Tohoku Univ., 2nd Ser. (Geol. ), v . 35, No. I, Aug. 
5, 1963, p. 1-31, pis. 1-20, text figs. I-tO (graphs), 
tables 1-5. 

HA NZLlKOVA, EVA. Clobotmncana helvetica pOlthel
vetica n. subsp. from the Ca rp athian Cretaceous. 
-Vestnik Ustred. Ustavu Geol. , roc. 38, cislo 5, 
1963, p. 325 -328, pis. 1, 2, text figs. 1,2 (graphs). 
-Of middle Turonian to ea rly Senonian age, with 
some accompanying species illustrated and listed. 

H EDL EY, R. H. Cement and iron in the arenaceous 
Foraminifera.-Micropaleontology, v. 9, No. 4, 
Oct. 1963, p. 433-441 , pI. 1, tables 1-5.-Suggests 
the possibil ity that iron and possibly calcium are 
incorporated in the orga nic cement. 

H ERB , RENE. Geologie von Amden, mit besond erer 
Beriicksichtigu ng der Fl yschb ildungen.-Materi
aux pour la Ca rte Geologique de la Suisse, Com
mission Geol. Suisse, Bern, n . f. , Lieferung 114, 
1962, p. 1-130, pis. 1-3 (geol. map , geol. sections), 
t ext fi gs. 1-23 (maps, columnar sections, range 
chart, drawings, photographs, geol. sect ions) , 
tabl es 1-4.-Includ es many lists of Foraminifera 
f rom the Cretaceous a nd Eocene. 

HOAR E, R. D . Permian fu sulinids from the Sunflower 
Reservoir area of northern Nevada.-Jour. Pale
ontology, v. 37, No.6, Nov. 1963, p. 1143-1149, 
pis. 153, 154, text fi g. 1 (columnar sect ion) .- Six 
species, 3 new. 

HOFKER, ]. Foraminifera from the C retaceous of 
South-Limburg, Netherl ands. LXI. Clobigerina 
kozlowlkii Brotzen and Pozaryska in th e "Post
Maestrichtian" of th e quarry Curls nea r Houthem 
and of the Ca nal Albert in Belgium.-Natuurhist. 
Maand blad, Jrg. 51, No.9, Sept . 26, 1962, p. 129, 
130, I text fi g. 

LX II. Once aga in pl ankton ic Foramin ifera from the 
Tuff Chalk of Maastricht.- Natuurhist . Maa nd
bl ad, Jrg. 51, No. 10, Oct. 29, 1962, p. 146, 147. 

LX III. So me Rotaliid Foraminifera fro m the lower 
Paleocene above th e Maestr icht ian T uff C halk.
Na tuurh is t . Maa ndbl ad, Jrg. 52, No. 1, Jan . 30, 
1963 , p. 6-9, text fi gs. 1-7.- Six species, 1 new. 

LX IV. The initi al stages of O'rbitaide} apic1data 
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(Schlumberge r) and Lepidorbitoidu minor Schlcm
berger and the difference between the la tera l cham
bers of these two species.-Natuurhist. Maand
blad, Jrg. 52, No.3 , March 28, 1963 , p. 4()-43, text 
figs. 1-10. 

LXV. Some Polymorphinidae.-Na tuurh ist. Maand
blad, Jrg. 52, No. 4, April 25, 1963, p. 55, 56, text 
figs. 1-6.-Six species, 5 new. 

LXVI. Once aga in Pararotalia t1<berculi/e ra (Reuss) . 
-Natuurhist. Maandblad, Jrg. 52, No . 6, j une 
27, 1963, p. 80-82, text figs. 1-6.-Because it 
possesses a si mple wall and lacks a compl icated 
toothpl ate, this species does not belong in the 
Rotaliidae. 

LXVII. The taxonomic position of Sidewlitu calci
trapoides Lama rck.-Natuurhist . Maandblad, jrg. 
52, No. 7-8, Aug. 29, 1963, p. 109-\14, text fi gs. 
1-1O.-Discussion of relationships with Pararotalia 
and Calcari1UZ. 

Einige planktonische Foraminiferen aus dem bore
alen europaischen Oligozan.-Neues J ahrb . Geol. 
Palaont. Abh ., Band 118, heft 2, Sept. 1963, p. 
197-206, text fi gs. 1-l4.- Six species of Globiger
ina, indicating correlation with the Globorotalia 
opima opima zone of Trinidad. 

IACCAR INO, S. II Pliocene Inferiore del Rio Lomba
si no (S . Andrea Bagni-Parma) .-Riv. Ital. Pal. 
Stratig., v . 69, No.2, 1963, p. 261-282, pI. I , t ext 
fig. I (map and geol. section), graph.-Includes 
lists of species and illustrations of 3 species of 
Globorotalia. 

I NDANS, J ULljA. Foramin iferen-Faunen aus dem Mio
zan des Niederrheingebietes.-Fortschritte Geol. 
Rheinland und Westfalen, Band 6, Dec. 1962, p. 
19-81, pis. 1-12, text figs. I , 2 (map, distrib. 
table), tabl es I, 2.-111ustrated systematic catalog 
includes 166 species, none new, reported from 
about 30 borings. 

KAPTARENKO-CHERNOUSOVA, O. K., GOLjAK, L. M ., 
ZERNETHKlj, B. F., KRAEVA, E . jA., and LII'NIK, 
E. S. Atlas Khara kternykh Foraminifer Jury, 
Mela i Paleogena Pl atformennoj Chast i Uk rainy. 
-Akad. Nau k Ukrain . SSR, Kiev, Instit . Geol. 
Na uk, ser. strat. paleont., vyp. 45 , 1963, p. 1-200, 
pis. 1-47.- IIlustrated systematic catalog includ es 
104 species, subspecies, and varieties in the Juras
sic, 99 in the Cretaceous, and 102 in th e Paleo
gene. Four species and 1 subspecies are new , 

KECS KEMETI, T. Morphogenetik der Gruppe von 
Nummulites perforatw aus dem Bakony-Gebirge 
(German summary of Hunga ri an text) .-Bull . 

, Hunga rian Geol. Soc., v. 93 , No.3, july-Aug . 
1963, p. 356-362, text figs . 1-3 (drawings, dia
g rams, graphs ) .-Occurrence of 4 species in the 
Lutetian . 

KNAUFF, WOLFGANG. Zur Mikrofauna im Mittel-Lias 
nieden heinischer Bohrungen.-Fortschritte Geol. 
Rheinland und Westfalen , Band 6, Dec. 1962, p. 
219-228, pis. 1, 2, text fig. I (map) .-Lists and 
illustrations of Foraminifera assemblages. 

KOCH, EDWIN, and BLiSSENBACH , ER ICH. Las Capas 
Rojas del Creraceo Superior-Tercia rio en la region 
del curso medio del rio Ucaya li, Oriente del Peru . 
- Bol. Soc. Geol. Peru, tomo 39, 1962, p. 7-137, 
pis. 1-3, t ext figs. 1-21 (maps, columnar sections, 
drawings, graphs, range cha rt , correl. table) .-A 
few Foraminifera in assoc iat ion w ith abundant 
Chara. 

K USTANOWICH, S. D istribution of plank tonic Forami
nifera in surface sed iments of the south-west Pa
cific Ocean.-New Zealand j ou r. Geol. Geophys., 
v. 6, No.4, Aug. 1963, p. 534-565 , pis. 1-3, text 
figs . 1-12 ( maps, graphs, occu r. chart ) .-Five 
faunas, ranging from a cold south-central fauna 
northward to a warm sub -equatorial fauna, are 
rep resen ted graphically according to their species 
composition and abundance. Most of the species 
are illustrated . 

LAGOUSSIS-SlDERIS, VIR. Add ition to the knowledge 
of the Foraminifera of the Neogene of Aegina ( in 
Greek with English summ ary ) .-Praktika Akad. 
Athenon, tom. 37, 1962, p. 309-3 18, pis. I , 2.
List of 138 species (1 new) from the Pliocene, a 
few illustrated. 

LEE, J OHN )., and FRE UDENTHAL, HUGo. Neglected 
Amoebas in culture.-Natural History, v . 72, No. 
10, Dec. 1963 , p. 54-61, illu str.-Stages in life 
cycles illustrated by photomicrographs of R OJalina 
/lorid01.a and Allogromia. 

LEE, J OHN J., FREUDENTHAL, H UGO D ., MULLER, W,L
LIAM A., Kossoy, VICTOR, PIERCE, STANLEY, and 
GROSSMAN, R,CHARD. Growth and physiology of 
Foraminifera in the laboratory. Part 3-Initial 
stud ies of R OJalina /loridana (Cushman ) .-Micro
paleontology, v. 9, No.4, Oct. 1963, p. 449-466, 
pis. 1-3, text figs . 1-6 (photomicrographs, graphs, 
diagrams), tables 1-4.-Correla tion is shown be
tween morphology and size on the one hand and 
nutrition and the life cycle on the other. 

MALZ, HEINZ. Mikropalaontologie-iiber ihre Arbeit
sweise und Anwendung.-Natur und Museum, 
Frankfurt a. M., Band 93 , Heft 6, june I , 1963 , 
p. 201-208, text figs. 1-9. 

MARLOWE, ]. I. , and VILKS, G. Marine geology, east
ern part of Prince Gustaf Adolf Sea, District of 
Frankli n (Polar Continenta l Shelf Project ) .
Geol. Survey Ca nada, Paper 63-22, 1963 , p. 1-23, 
fi gs. 1-3 (maps), tabl es I , II.-Qualitative and 
quantita tive ana lysis of Foram inifera (over 50 
species ) in bottom sediments from depths between 
4 Yz and 125 meters. 
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MEHES, KA LMAN. A new Nummulite1 species from 

Hungary.-Jour. Paleontology, v. 37, No.6, ov . 
1963, p. 1289-1291, pI. 182, table I.-Nummulites 
rozlo1Jniki n. sp . from the Londonian (Ypresia n) 
stage. 

MURTHY, N . G. K ., and SASTRI, V. V. Foraminifera 
from the Sriperumbudur Beds near Madras.-Rec. 
Geol. Survey India, v. 89, pt. 2, 1962, p . 445-456, 
pis. 12, 13, text fig . I (map).-Twelve arenaceous 
species (3 new and 4 indeterminate) from Lower 
Cretaceous beds. 

PAG HIDA, NATALIA. Microfauna din Buglovian ul de 
pe Dreapta Prutului.-Anal. Stiint. Univ. "AI. I. 
Cuza" Ias i, (n. ser. ), sect. 2, tom 6, fase. 4, Antll 
1960, Supl., p. 315-329, pis . 1,2 (drawings, colum
nar sections).-Three new Miocene Foraminifera 
described and many species listed from Buglovian 
of Romania. 

PASINI, M. Alcuni Fusulinida della serie del Monte 
Auernig (Alpi Carniche) e loro significa to strati
grafico.-Riv . ltal. Pal. Stratig., v. 69, No.3, 
1963, p. 337-382, pis. 21 -26, text figs. 1-3 (correl. 
chart, map, geo!. section, range chart) .-Includes 
one new species. 

PODOB INA, V. M . New information on Senonian Fo
raminiferal complexes of eastern regions of West Si
berian Lowland ( in Russian) .-Akad. auk SSSR, 
Sibirskoe Otdel., Geol. Geofiz., No.7, 1963, p. 40-
49, map, cor reI. chart.-Senonian is divided into 4 
su bdivisions, each with characteristic species. 

REISS, Z. Reclassification of perforate Foraminifera.
Israel Geol. Survey, Bull. No. 35, 1963, p. 1-111 , 
pis. 1-8, I chart.-An important monographic 
study in which classification is based fundamen
tally on layering, whether single or double. Five 
superfamilies, 54 families (3 new) and 54 sub
families (8 new) are described, and their genera 
(with synonyms) are listed. Many of the dis
cussed diagnostic features are illustrated by thin 
section photographs. On a chart are indicated strat
igraphic ranges of families and subfamilies and 
possible phyletic rela t ionships between them. New 
are the families Chiloguembelinidae, Boreloididae, 
and Eponidopsidae and the subfa milies Robuloidi
nae, Schubertiinae, Conorbininae, Asterigerinati
na e, Rosa linina e, Heminwayininae, and Pararota li 
inae, and 3 new names are given: Rosa linida e for 
Discopulvinulinidae, Stainforthiinae for Hyalov ir
gulinidae (part ) , and Epistominellinae for Pseudo
parrellinae. ValvalabaminG gen. nov. ( type species 
Rotalina lenticula Reuss 1845, emend. Harris and 
McNulty 1956) is erected. 

Ross, G. C. Chroma tographic technique for alcohol
preserved foraminiferal materiaL-Micropaleontol
ogy, v. 9, No.4, Oct. 1963, p. 442.-To determine 
amino acids in the shell cement. 

SAITO, TSUNEMASA. Miocene planktonic Foraminif-
era from Honshu, Japan.-Sci. Repts. Tohoku 
Univ., 2nd Se r. (Geol. ), v. 35, o . 2, Nov. 20, 
1963, p. 123-209, pis. 53-56, text fi gs. 1-1 5 (maps, 
correl. charts, columnar section), tables 1-16.
Eight zones (a ll but two id entical with those of 
the Venezuela zonation) are recognized in the 
sedimentary bas ins in Honshu . An illustrated cat
alog includes 65 species, 2 new. Ranges in Japan 
are indicated, and occurrence and abundance in 
15 local regions are shown. 

SAMAN IEGO, (MRS.) REMEDIOS M. Smaller Forami
nifera from the Ligao-Malacbalac and Libon
Pan tao Road sections in Western Albay.-Philip
pines Bur. Mines, Rept . of Investig. No. 45 
(mimeo.), Feb. 1963, p. 1-39, text figs . 1,2 (maps, 
geol. sections), tables 1-6.-Tables show occur
rence and frequ ency of planktonic and benthonic 
species in an interval from Tertiary f3 to Tertiary 
g (la te Miocene to ea rly? Pliocene). 

S AMA NTA, B . K. Two new species of Discocyclina 
(Foraminifera ) from the upper Eocene of Assam, 
India .-Palaeontology, v. 6, pt . 4, Dec. 1963 , p. 
658-664, pis. 94, 95. 

SC H ERP, HORST. Foraminiferen aus clem Unteren und 
Mittleren Zechstein Nordwestdeutschlands, inbe
sondere der Bohrung Friedrich Heinrich 57 bei 
Kamp-Lintfort.-Fortschritte Geol. Rheinland und 
Wesdalen, Band 6, Dec. 1962, p. 265-329, pis. 1-
12, tables 1-3.-IIlustra ted systematic ca talog in
cludes 96 species (28 new and 23 indeterminate) 
and 16 subspecies (a ll new) . Vertical distribution 
and abundance are indicated for selected species. 

SCOTT, G. H. Uniformitarianism, the uniformity of 
nature, and paleoecology.-New Zealand Jour. 
Geol. Geophys., v. 6, No. 4, Aug. 1963, p. 510-
527.- "Although we use the present as a key to 
the past, we should not forget that hidden in the 
past record are furth er keys ... "-Glaessner, 1955. 

SE IGLlE, GEORGE A. Una nueva especies del genero 
Globigerina del Reciente de Venezuela.-Bol. In
stit . Oceanografico U niv . de Oriente, Cumana , 
Venezuela, v. II, No. I, Dec. 1963, p. 89-92, pI. I. 
-G. bermudezi, a sma ll species with arched fin al 
cha mber, from off western end of Peninsula of 
Araya . 

SE IGLlE, GEORGE A., and BERMUDEZ, PEDRO J . Distri
bucion de los Foraminiferos del Golfo de Cariaco. 
- Bol. Instit . Oceanografico Univ. de Oriente, Cu
mana, Venezuela, v. II , No.1, Dec. 1963, p. 7-87, 
maps 1-24, 2 graphs.-Quantitative anal ysis based 
on about 120 sa mples taken between dep ths of I 
and 189 meters, results in recognition of 7 ben
thonic fo ram zones, one subdivided into 2 sub 
zones. Distribution and abunda nce (as percentage 
of total) are plotted on maps. 
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. SHENG, JIN-CHANG. The ma rine Permia n form at ions 
and thei r fusulin id zones of southwest China.
Scienti a Sinica, v. 12, No.6, 1963, p. 885-890. 

S IGAL, ]' Foraminiferes du Trias. Essa i su r l'etat 
actuel des connaissa nces.-Le Trias de la Fra nce 
et des Regions Limitrophes, Bur. Recherches Geol. 
Min ., Mem. No. 15, 1963, p. 543 -551. 

SM ITH , PATSY B. Possible Pleistocene-Recent bound 
ary in the Gulf of Alaska, based on benthonic 
Foraminife ra.-U. S. Geol. Survey Prol. Pa per 
475 -C, Nov. 1, 1963, art . 79, p. C73 -C77, text fig . 
79 .1 (map), tables 79. 1-79.3 .- I nterpreted from 
Qua ntitative analysis of assemblages in tops as 
compa red with those in lower parts of several 
cores from the continental shelf. 

SOSSIPATROVA , G. P. Foraminifery iz Verkhnepaleo · 
zojskikh Otlozhenij Taj m' ra.-Russ ia Na uch no
issled. instit. geol. Arkt ik i, Sborn ik Sta tej po Pa
leont. Biostrat ig., vyp. 30, 1962, p. 35-72, pis. 1-5. 
-Thirty-five species (18 new) from the Upper 
Paleozoic. Planospirodiscus gen. n. (type species 
P. taimyricus sp. n.) is erected. 

Rasp redelenie Foraminifer v Ve rkh nepa leozojskikh 
Otlozhenij akh Tajm'ra.- Russia Nauchno-issled. 
instit. geol. Arktiki , Sbornik Statej po Paleont. 
Biostratig., vyp . 31, 1963, p. 52-71, text fig. I 
(map), occur. table. 

STEWA RT, WENDELL J . The fu sulini d genu s Chusenella 
and several new species.-Jour. Paleontology, v. 
37, No.6, Nov. 1963, p. 11 50-11 63 , pis. 155-158, 
text fi gs. I , 2 (la ndscape sketches) .- Twenty-one 
species of Chusenella, 5 new. 

T 'IEBEL, ER ICH. Mikrofossilien aus dem Untergrund 
der Stadt Frankfurt a. M.-Natur und Museum, 
Frankfurt a. M., Band 93 , Heft 6, june 1, 1963, 
p. 209-22 1, 4 pis., 1 photo.-Illustrations of Oligo
cene and Miocene Foraminifera. 

T RIFONOVA, EK. Upper T riassic Forami nife ra from 
the surrou nd ings of Kotel- the eastern Balka n 
(E nglish summary of Bulga rian text ) .- Ann . Di-

recto General. Recherches Geol., Sophia, ser. A, v. 
12, 1961 (1962), p. 141-170, pis. 1-5, text fig. 1 
(columna r sect ion) .-Thirty species, 11 new and 
5 indetermi na te. 

U)II E, H . Foram inifera from the Yu ra kucho fo rma
tion ( Holocene), T okyo City.-Sci. Repts. Tokyo 
Kyoiku Daiga ku, sec. C, No. 79, june 25, 1963, p. 
229-243, pis. 1-3, text fi gs. I , 2 (map, d iagram), 
table I.-Illustrations of about 50 species and sub
species from a core of post-glacial deltaic muds. 

U)II E, HIROS HI , and KAGAWA, E IKO. Plank tonic Fo
raminifera from th e Noga numa Formation, Ka na
gawa Prefectu re, j apa n. Pt. I , Faunal analysis.
Bull . Na t . Sci. Mus. (Tokyo) , V. 6, No.3 (No. 
52), A Commemorative N umber II, July 1963, 
p. 328-345, pis. 44-46, text fi gs. 1-4 (geol. sections, 
graphs, maps), geol. map, tables 1-4.-Quantita
tive analysis and illustrat ions of species from this 
Plio-Pleistocene formation with interpretation of 
su rface temperature of sea. 

VERV ILLE, GEORGE ]., and T HOMPSON, ER IC E. Des
moinesia n Fusulinids from the Mi nnelusa Form a
tion in the southern Black Hill s, South Dakota.
Wyoming Geol. Assoc. and Billings Geol. Soc. First 
J oint Field ConI. , Aug. 8-10, 1963, Northern Pow
der River Basin, Wyoming and Montana Guide
book, 1963, p. 61-66, pI. I , fi g. 1 (map). 

VAN DER VLERK , I. M. Biometric resea rch on Lepido
cyclina.- M icropa leon tology, V . 9, No. 4, Oct . 1963 , 
p. 425 -426, text fi gs. 1,2 (drawing, graph ) .-The 
extent to whi ch the deuteroconch encloses the pro
toconch tends to become grea ter in la ter than In 

ea rl ier beds. 

WOOD, ALAN. Wall structu re of Foraminifera in po
larized light .-Micropaleon tology, v. 9, No. 4, Oct . 
1963, p. 432.-Methods of recognizing the diffe r
ence between radial hya line and granular walls. 

Ruth Todd 
U. S. Geological Survey 
Wash ington 25, D . C . 
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