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LETTER OF TRANSMITTAL 

To His Excellency, Hon. Doyle E. Carlton, 
Govet·nor of Florida. 

8-ir: 
I have the honor to submit herewith for publication as Bulletin 

No. 9 of the Florida State Geological Survey, a report entitled "The 
Foraminifera of the Upper, Middle and Part of the Lower Miocene 
of Florida'' by Dr. Joseph A. Cushman, of Sharon, Mass., and 
Gerald M. Ponton, Assistant Geologist, Florida Geological Survey, 
which has been prepared in cooperation with the United States Geo­
logical Survey without expense to the Florida Survey other than the 
cost of illustrations and of publication. This is the most complete 
report on these microscopic fossils contained in the Miocene forma­
tions of Florida yet published and will do much to further our knowl­
edge of the rich fauna of these formations. More and more interest 
is being exhibited in these minute organisms, especially by oil 
geologists engaged in structural studies. 

Tallahassee, Florida. 
October 13, 1932. 

Respectfully, 
HERMAN GuNTER, 

State Geologist. 
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THE FORAMINIFERA OF THE UPPER, MIDDLE 
AND PART OF THE LOWER MIOCENE 

OF FLORIDA 

JosEPH A. CusHMAN AND GERALD :M. PoNTON 

INTRODUCTION 

In 1930 the Florida Geological Survey published as Bulletin 
number 4, ''The Foraminifera of the Choctawhatchee Formation of 
Florida" by Dr. Cushman, which bulletin included that formation 
from the top of the Cancellm·ia zone to the Area zone as exposed at 
its type locality near Red Bay, Walton County. 

Dr. W. C. Mansfield and G. lVI. Ponton in 1930 discovered several 
new· exposures of the Choctawhatchee in west Florida and determined 
that these represented lower divisions of the Choctawhatchee than 
had heretofore been examined. 

Later the junior author made collections at many localities of the 
upper zones of the Choctawhatchee and extended the range of some 
of the species as reported by Dr. Cushman with also some additions 
to the list of species. 

Although originally to cover only the foraminifera of the Alum 
Bluff Group of the Miocene of Florida, the scope of the report now 
includes a revision of the upper zones of the Choctawhatchee, the 
foraminiferal fauna of the lower zones of the Choctawhatchee, and 
of the Shoal River formation, the Oak Grove sand and the Chipola 
formation of the Alum Bluff Group. 

In the collection of samples of the Chipola formation we were 
extremely successful. Owing to the drought of 1931 the typical 
Orthaulax gabbi zone of the Chipola at Alum Bluff appeared above 
water-level for the first time in years; we found within a half mile 
of the type locality of the Chipola, with uninterrupted exposure of 
the marl intervening, a bed which was unoxidized (the Chipola at 
the type locality on McClelland's farm and at Alum Bluff are so 
highly oxidized that the fossils are comparatively poorly preserved). 
Unoxidized typical Chipola was also found on Tenmile Creek; the 
exposure in the bed of Econfina River on Bryant Scott's farm in Bay 
County has presented interesting information in that the fauna shows 
the gradually changing• conditions from the warm Chipola to the 

· colder water conditions in the formations above. 

[7] 
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J'REVIOUS FOHA~li:NIPEHAT, J_,ITERATURE 

The most Important papers that have been 1mb~ished describing 
the foraminiferal fauna of the !<,lorida l\Iiocene are as follows: 
''Some Pliocene and Miocene Foraminifera of the Coastal Plain of 
the United States," United States Geological Smvey, Bulletin 676, 
1918; ''Lower Miocene l<'oraminifera of Florida,'' United States 
Geological Smvey, Professional Paper 128-B, 1920; and ''The Fora­
minifera of the Choctawhatchee Formation of Florida,'' Florida 
State Geolog·ieal Survey Bulletin 4, 1930. All \Yere authored by 
Dr. Cushman. 

'l'he second paper mentioned dealt with the fauna of the Alum 
Bluff Group. 'fhe scarcity of specimens (only 18 species were re­
corded) in the samples used for that report can only be explained 
by the assumption that they were procured from the matrix washed 
from specimens of mollusks, and in the ''"ashing most of the foraminif­
era were floated off. 

In addition to the main papers mentioned above there are a number 
of random records of species from the Florida l\Iiocene, and efforts 
have been made to cover these fully in the synonymies. Perhaps the 
most important sources of these random records are the Contributions 
from the Cushman Laboratory for Foraminiferal Research. A num­
ber of records occur in the Proceedings of the United States National 
l\Iusenm, vol. 77, 1930, Art. 6 dealing "·ith the Polym.orphinidae. 

UST OP STA'.rfONS AND DISTRIBU'.rlOX OF SPECIES 

A list of the localities sampled " ·ith full details and a table ('l'able 
No. 1 in envelope inside back cover) sho\\·ing the distribution of 
species and including those records from Bulletin 4, which are added 
to those of the newer collections are given. These have been restudied 
in the light of our increased kno\dedge of this group and also of the 
recent faunas from the same general reg·ion. Those species which 
are new or were not adequately figured in Bulletin 4 are here figured 
for the use of students working with this fauna. A refe•·ence is given 
to the figures in Bulletin 4 for the other species so that the two 
bulletins together will give illustrations of practically all the species 
of the Florida Miocene from and including the Chipola formation to 
the C(tncellaria zone of the Choctawhatchee formation , the upper­
most Miocene. 

A map showing the location of the stations ;Yill be found on page 11. 

LIST 01<, STA'l'IONS 

Sample No. 1.-U. S. G. S. localit~· No. 1/954.-Dripping Spring on Four· 
mile Creek, lh mile northwest of Clarksyille, Calhoun County. Here six feet 
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or m ore of higuly foss ilife r ous sh ell marl is ex posed with the sh ells m ore 
uumerou s towards th e base. A t the base of the b ed is a n e r osional uncon­
formity separating it f r om, presuma bly, the "Alum Bluff sands" of Dall. 
now · the ChiJ10ia f ormation. A t the unconformity a re f r agmentary b ones of 
Sirenia a nd teeth of sh a rk, like!~- Carcllflrocl on ·m c{lalod on. Ma ns field placed 
tbis s tation in th e E cph ora zone of the Ch oc tawha tch ee f ormation a nd this 
correla tion was confirmed in April 1032 by t h e findin g of a s pecimen of 
E cphor a q-u.adriC08 t a.t a. n n . ·u.1111Jilica t a b~- l\Ians tield a nd P onton. This local­
ity is ea sily accessible a nd the m olluscan f auna i::< w ell preserYed and quite 
numer ou s especially in r espect t o the P elecn JOda . Collected by G. M. P onton 
a nd J . C. Simpson , XuYe mbe r , 1930. 

Sample Xo. 2.-U. S. G . S. loca liti t>s 1 / 706 nnd 1/ 955.-Gully Sink at the 
n orthwest end of Gully P ond. about :Ph miles east of Greenhead , in ' 'The 
Deadens ," \Ya shin gton Count~·. and 1 % miles west of th e Hamlin P ond 
locality ( See sn mJlle Xo. 26 b elow ) . · Ma nsfie ld in F . S. G . S . Bull. :1\o. 3 , 
p. Hl 11l: Iced this s tation in the Cance llaria zon e of the Chocta wha tcuee 
forma tion. This loca lity is m ost di f fic ult t o f ind c'xcept with a guide familiar 
wi t h th e maze of wood-road s of "The Den de ns." The m ollusca n fauna is 
11uite la r ge especia lly as to the P elecypoda , bu t ns th e marl is oxidized and 
indura ted , th e pres erva tion of th e f oss ils h as s uf fe red cons idernbly. Almost 
8 f ee t of m a rl is exposed. Collec ted by G. M. P onton and J . C . Simpson , 
October S, 1930. 

Sa mple Ko. 3 .- U . S . G. s. loca lity ::\'o. 1 / 946.- H nn eys Cr eek in SW lfl 
Sec. 9, T. 1 S ., R. 3 \V. , a bout 1 % mil es east of Florida R oa d 1'\o. 10, L eon 
County. 'l'bis is the t ype locality of th e Cance llaria zon e of the Cb oct nw ­
bntch ee forma tion. This locality is en:;: il~· access ible on Florida R oa d N o. Hl 
from T a llahassee, and L'1e mollusca n f auna is especially \Yell ba lanced be­
twe en P elecy[10cl a and Gastropod a ami the presenntion is excellent. ( See 
n o te a fte r Sample No. 6) . Collec ted by H. Gunte r a nd G. M . Ponton , 

September !l, 1929. 

Sample 1'\o. 4a.-U . S . G . S . locali ty Xo. 12718.- 'l'h e upper Pig;h t to ten 
fee t of th e section exposed on the Ch es te r S pen ce f arm at a s mall dripping; 
s pring in the :'\EI;J. of the NE lfl of Sec. 17, T . 2 :'\., H. 19 W .. \\"alton Count~-­
( See di scussion below) . Coll ec ted by W. C. Ma nsfi E>ld fl ll(l U . l\1. P onton. 

April 13, 1!)32. 

Sample 1'\ n. 4b.-U. S. G. S. loca li ty Xo. 10012.- The lcnw r f our fee t or 
more of th e ,;ec tion ex posE> cl on th e C' h e~te r S pence fa rm a t a ;;; mall drippin;; 
s pring in the XE !ft of the KE'4 of Sec. 17, '1'. 2 :'\ ., R. 1!1 \Y ., ""alton Coun ty . 
(See di scuss ion below ) . Collected by \Y . C' . Man ><f ield and G. l\l . Pon ton. 

April 13, 193 ::! . 

DISCUSSION :-Dr. Julia A. Garcl11er r eported U. S. G. S. locality 
No. 10612 on th e Chester Spence farm as Shoa l Riw r fo rmation in 
Profess ional P aper No. 142-A, p. 4. 1 9~6 . In the spring of 1930 and 
aga in in 1931 1\fansfield and Po11ton made collection." at this locality 
and dec ided that it r epresented a t ransitional zone bet"·een the Shoal 
River and Choctawhatchee fo rm at ions but the f indin g of th e large 
Yohl1:a, l'oldia walton ensis, here made it quest ionablr as to " ·heth er it 
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did not represent a portion of the Yoldia. zone of the Choctawhatchee.' 
In April 1932 Mansfield and Ponton revisited the locality, and by 
very careful collecting found that the large Y oldia was restricted to 
the upper eight to ten feet of the section together with other species 
of mollusks which had been found to be confined to the Choctaw­
hatchee formation, and the lower part of the section had a distinct 
Shoal River fauna. Miss Gardner apparently obtained her collection 
from the lower portion. Owing to the small molluscan fauna at the 
type locality of the· Y oldia zone on the Frazier farm (see Sample 
No. 9) it is possible that the upper part of the section at this locality 
(Chester Spence farm) represents the lower part of the Y oldia zone 
and on the other hand the molluscan fauna of the lowest part of the 
section not presenting as large a fauna as at the typical exposure of 
the Cardiurn beds of the Shoal River, it is possible that it represents 
the top part of the Cardium beds. The two beds are separated by a 
thin oxidized seam, but apparently are conformable. The matrix in 
the upper bed is less sandy than in the lower. The locality is easily 
accessible by taking the Steele Church Road from DeFuniak Springs. 
The molluscan fauna is a beautiful representation of transitional 
faunas, and while the shells are well preserved they are somewhat 
soft while wet, bl.1t harden on drying. 

The foraminiferal fauna of the Y oldia zone in general is one o£ 
mostly comparatively deep water, widely ranging forms. Perhaps 
the two most striking species of the zone are Plectofrondic1tlar·m 
rnansfieldi and Virgulina (Vit·g1tlinella) miocenica. The former shows 
decided relationship with the Shoal River, and the latter ranges 
from the lower part of the Area zone of the Choctawhatchee to the 
Oak Grove sand. The species N odogenerina aclvena and Bul1:m,ina 
b1tchiana have been recorded from the Yolclia zone and nowhere else 
in the Florida Miocene. 

Although a study of the individual species r epresented in the two 
beds at the Chester Spence farm is somewhat unsatisfactory we find 
a considerable difference in the fauna as a whole, as the list below 
will readily show. 

1 Mansfield, W. C . and Ponton, G. M . , Faunal zones In the Mioce ne Choctaw­
hatchee formation of Florida. Washing ton Acad. of S c i. Journa l, vol. 22, No. 4, 
p. 85, 1932. 



... 
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Fig. 1. Map of rr portion of western Florida showing fossil localities. The numbers in circles refer to sample numbers used 

in this report. (See pages 8 to 18 and 21 to 22.) 
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DIS'l'RIBU'l'IOX OF SPECmS I:'\ THE FPPER ( YOLVJ.1 ZONE OF 'l'HE 

CHOCTAWI-IA'l'CI-IEE ) A:\'D LOWJ•;H (CA RDI U M BED OF THE 

SHOAL RIYEH) BEDS 0 :'\ THE CHES'l'I.;R SPE:'\CE FARl\1 

SPEC IE S UPPER BED LOWER BED 

T extula ria mayori ... Common ......... .. ... ... ....... ....... .... Common 
T extula ria articula ta ................. .. ....... ....... .. .. ...... ........ ........ ....... . F ew 
Sigmoilina tennis ... ....... ..... ...... ... ........ ... .. ...................... .. .... ....... .... ...... .. ..... ... ... . Few 
!lobulus america nus . ................. . ..... 1 s pecimen ..... ... ............ Qufte numerous 
R obulus ame rica nus spinosus . . ...... Hare ... ..... .. ... .. ..... ..... ..... Quite numerous 
Robulus iotus ... ...... ........ ....... .... ............... Hare ......... ...... ... .... ...... ..... .... ....... .... .. Rare 
R obulus nmghani .... .. ......... . . ....... :~ specimens ...... ...... .... .. Very numerous 
Sa r acen:nia a cutauricularis ........ .. ..... .. . Rare .... .... .... ............... ....... .. ... . Numerous 
Dentalina commtmis .. ... ..... .. . . ..... .. 1 fn1 gment . . ....... ................ Common 
:\odosaria longisca ta ......... ... . ......... .. .... ............... : ..... .. ............ .... .. .... .. Few 
Lagena ma rgina tO-]lerfo rata ........... . Quite common 
Lagena gracilis . .. .. .... .. ........ . ..... . .......... ................ .......... ...... ....... .... .... ... .. . Few 
Globulina inaequalis . . ..... .......................... .......... ..... ..... ..... .... F ew 
::\'onion gra telOU]li ...... . ... ... Common ...... ....... ... ............. .. ... Numerous 
Nonion piza rrens is ........ ........ ... .............. Few ...... .......... .... ...... .. ....... .. ... ....... .. .. Few 
::\'onionella auris ............ . .. .. .... Common .......... .. ..... ......... .. ... .. .. Common 
Elphidium poeyanum ........ ... . .... 1-'airl~- common ..... .. .... Fairly common 
Plectofrondicularia mansfieldi .. ... ....... Fairly common .. .... ................. ..... .. . Rare 
Amphimorphina sp.? ........ ..... .......... ..... .... Rare .... .. ........................... ... ...... .... .... ....... ... . 
Nodogenerina advena ... ..... ..... ........ ..... 3 s pecimens ......... ............ ......... ... ... .. .... ..... . 
Buliminella elegantissima ... .. . ........ Common .. ... ......... .. ...... ... .. ........ Common 
Buliminella curta ..... ... .. ...... . .... Common ..... ..... ............... ..... ... .. Common 
Bulimina buchia na ...... . F a irly common .. . .......................... .......... . . 
Yir;'1.1lina gunteri ............ . . ... .. 1-~ew ........ . ....... .... Hare 
Yirgulina miocenica ............. .... .... . ........ Xumerous .. . ...... ............ :\umerous 
Yirgulin a pontoni ........ .......... .... . .. ... .... .. ... .. ..... .. .. ..... ...... ....... ... ..... ... ....... Rare 
B oliYina ma r ginata ..... ... .. . ........... . Common .. ......... .... ........ ..... ..... ..... Common 
B olivina margina ta multicos tata ....... Common .. ...... .............. ... .... ... ..... Common 
B olivina fl oriclana .... ...... . ....... F ew ..... .. ........ .... ......... ............ . ....... .. . R a re 
Chrysaliclinella pulch ella ... ........ . ...... ............. ......... ... ...... .. .... . F ew 
Uvigerina per egrina ........... . .... Quite nume rou s Kume rous 
Eponicles mansfi elcli ...... . ..... F ew ..... ..... .................. ...... ......... ....... F ew 
Valvuline ria floridan a .... ....... .. ............ .. ..... .... ... .......... .... ....... .. ...... .... . Common 
Hotalia becca rii parkinsoninna ....... Occas ional ........ ... ...... ..... ... ... Occasional 
Ca ncri ~ sagra ............. . ...... F ew ....... ............. ........ Common 
Pul\"inulinel!a 11ontoni ....... ... . ... :\umer ons . :\nmerous 
Ca ssidulina laeYi ga ta cnrinata ..... .... .... .... .... . . ... ..... F ew 
Globor ota lia menardii ... ... F ew ..... .. ... . . ............ ..... ....... F ew 
Cibicides concentricus ...... ........ . Xnmer ous ... :\umerous 
Cibicicles f loridann s .... . ... F ew ... .... ..................... .. . ........ ... F ew 
Dyocibicides biserialis .. ...... .. .. Rare .. ..... ... .... ............... ... ...... . ..... Few 
Gl obigerinidne ...... . .. ......... i5% of ~pf'cimen ~ ... Com para th·el:v f ew 
Orbulina uniYer su . . .. .... Yery numer ous .... . ............... ... ... F ew 

Sample Ko. :).-U. S. G. S. loca lity Xo. 9fli'l9.-0nf' -quarte r mile w Pst of 
Al aqu a School or Plens::mt Hi!lge Church , in small go rge cu t b~- the run of 
a dripping spring on th e Stnf fo rd f a rm in Sec. G, 'I'. 2 X. , H . 19 ,V .. 'Valton 
Coun ty. Typica l of th e Car dium bed of th e Shoal HiYe r fo rmation. This 
locality is ea s iJ~· reached b~- th e Al a qna Sch ool r oad out of DeFuniak Springs. 
The mollu scan f a un n is w pJl presern'd and s pecies nre f]nite num er ous . 
Coll ected by W . C . .i\Iansfielrl nnd G. :\L Ponton , l\Inrch 11, 1930. 

DrscussroN :-An exposure "·ith a similar mollusca n fauna occurs 
a t a dripping spring on Lan g·ley 's old farm in Sec. 9, T . 2 N., R . 19 
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W., ·walton County. By an accident the foraminifera from this 
locality were contaminated in the laboratory. This locality is reached 
by the Steele Church road out of DeFuniak Springs, a!1l1 the mollw•­
can fauna is excellently presernd and species are quite numerous. 

Sample Xo. 6.-Haneys Creek nt abandoned settlement ca lled Yankee­
town, in Sec. 16, T. 1 S., R. 3 \Y .. Leon County. Cancellaria zone of the 
Choctnwhntchee formation. 'l'his Iocalit~- can be reache<l by walking: up­
stream from the Iocnlit~· on Haneys Creek listed unde r Sample Xo. 3. The 
mollusca n fauna here is reJlr<>sent<>d almo~t exclusiYel~· b~' numerous speci­
mens of the genus Turritella . About 2 fe<>t of marl is exposed on the banks. 
Collected by J. H. C. l\Iartens, 1928. 

DrscusSION :-This last station prowd of importance as being the 
type loeality of the new genus Rcctocib·icidcs represented by R. 
miocenic·us. Here this species occurs abundantly. The only other 
record for the form rests on a fe"· specimens from the type locality 
of the Canccflaria. zone of Hane~·s Creek (See sample No. 3), at 
which locality our samples were taken from the bed of the creek from 
the unaltered marl with no especial care being taken to eliminate 
the chance admixture with the oxidized marl in the banks. Recently 
the junior author sampled carefully both the marl in the bed of the 
creek and the indurated material some 4 to 5 feet higher in the banks, 
with the result that no R ectocibicidcs 'rere found in the former , 
while the latter had quite numerous specimens somewhat poorly 
preserved but showing all the characteristics. From this it '"ould 
appear that Rectobicides 1s restricted to a part of the Cancellaria 
zone and near the top . 

Sample No. 7.-U. S. G. S. locality Ko. 12268.-Bed of Econfina RiYer. 
Bryant Scott's farm, Sec. 28, T. 2 X. , R. 12 "'., Ba~· County. Placed b~· 
Gardner at the top of the Chipola formation (See page 22 of this report). 
This locality is not easily accessible without the sen·ices of n local guid<'. 
The molluscan fauna is largt and well pr<>sene<l , but the specimen~ are 
somewhat sca ttered in a tough marL Collect!'d by " '· C. Mansfield and 
G. l\1. Ponton, March 1!)31. 

Sample No. 8.-U. S. G. S. Iocnlit~- :\"o. 1204fl.-100 feet below small fall;; 
near head of Vaughan Creek (locall~· known a s Blounts Creek), in S!'r. 27. 
T. 2 N., R l!l '"· · \Vnlton County. P laced in the lower part of the .-1 rca zone 
of the Choctawhatchee formation. The mollusca n fauna at tbi,- locality 
is especially well presened and mtm!'rous as to SJlecies. The locality i~ 

easily accessible from DeFuniak Springs on Floritla State Road No. 40. Six 
feet of marl is exposed here. The exposures along Yanghan Creek to our 
Imowledge form the most extensive continuous outcrop of the Choctawhatchee 
in Florida. Collected by G. M. Ponton and J. C. SimJlson. October 11. 1!130. 

Snmple No. 9.-U. S. G. S. Iocalit~· No. 12060.-Frazier's old farm (for­
merly tlw Spencer farm) in the SE% Sec. IS, T. 2 X., R lfl W., Walton 
County. Mansfield and Ponton choose this locality as the type for the 
Yoldia. zor.e of the Choctawhatchee formation. The molluscan fanna here 
is represented by the large specie~ . Yol!lia -waltnncn sis, almost exclnsiYely. 
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The locality is reached by a road leading from Ala qua School (See sample 
No. 5) to the Steele Church. Six feet of marl is exposed here. Collected by 
W. C. Mansfield and G. M. Ponton, March 1930. 

Sample No. 10.-Tenmile Creek, from bridge to lh mile below bridge on 
the Marianna-Clarksville road, 22 miles south of Marianna, Calhoun County. 
This locality represents typical Chipoln formation, and the molluscan fauna 
is beautifully preserved and carries large numbers of both species and 
specimens. This is perhaps the bes t locality at which to collect the Chipola 
fauna. About 4 feet of the marl is exposed. Collected by G. M. Ponton, 
November 1929. 

Sample No. 11.-U. S. G. S. locality No. 12044.-Bell's farm in the NE1,4 
of Sec. 29, T. 2 N., R. 19 W., Walton County. The exposures here are at the 
heads of small branches flowing into Sconiers Mill Creek. This locality is 
placed in the lower part of the Area. zone of the Choctawhatchee formation. 
The molluscan fauna here is fairly large and fairly well preserved. The 
Steele Church road out of DeFuniak Springs takes one within three-quarters 
of a mile of the locality. Ten to fifteen feet of marl is exposed. Collected 
by W. C. Mansfield and G. III. Ponton. March 12, 1930. 

DiscussiON :-In the paper on the faunal zones of the Choctaw­
hatchee, Mansfield on the basis of the mollusks placed this locality 
in the Area zone but below the beds at Red Bay (See samples 15, 
40 and 41) but in the same stratigraphic position as the beds on 
Vaughan Creek (See sample No. 8), but Ponton on the basis of the 
foraminifera believed that the position of the Bell farm beds was 
higher in the section than the Vaughan Creek beds. Further study 
of the foraminiferal fauna has inclined the junior author to agree 
with Mansfield's correlation. 

Sample No. 12.-U. S. G. S. locality 1'\os. 1/670 and 1/ 956.-Upper shell 
beds at Alum Bluff on the east bank of the Apalachicola River about 4 miles 
north of Bristol, Liberty County. This is the type locality of the Ecphora 
zone of the Choctawhatchee formation. (See 'l'able Ko. 2 for sections at 
Alum Bluff). The molluscan fauna here is only fairly well preserved, the 
shells being soft. However, a fairly large fauna is present but somewhat 
obscured by masses of Mu.linia. congest(t 'vhich occur. The species from which 
the Ecpho1·a zone is named, Ecphora. quadTicostata var. u.mbU·icata is very 
rare. The locality is easily accessible. Collected by G. M. Ponton, November 
1929. 

Sample No. 13.-Same as sample No. 6 above, and the foraminiferal fauna 
has been grouped with it. 

Sample No. 14.-U. S. G. S. localit~· No. 11732.-Borrow-pit just east of 
the power dam at .Jackson Bluff on Ocldoclmee River, Leon County. Cancel­
laria zone of the Choctawhatchee formation. Reached by Florida Road No. 
19 twenty-five miles southwest of Tallahassee. An excellently preserved, 
numerous (both a s to species and specimens) and well balanced molluscan 
fauna is present. Some care must be taken not to include specimens from 
the Ecphora zone which has been entered in the lower parts of the pit. 
Collected by J. H. C. Martens and G. M. Ponton, 1927. 

Sample No. 15.-U. S. G. S. locality Nos. 1/671 and 1/947. .Jim Kennedy 
Branch, one mile east of Red Bay, Walton County. Typical of the latest 
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fauna of the .tlrca zone of the Choctawhatchee formation. The locality is 
easily reached by the main r oad east from Red Bay. The molluscan fauna 
is not well preserved being generally broken and worn, but a worthwhile 
fauna can be collected if time is taken. About 21 feet of the Area zone is 
exposed. (The upper bed, nearly unfossiliferous, at this locality has been 
placed in the Ecphora zone.) Collected by W. C. Mansfield and G. M. Ponton. 
March 6, 1930. 

Sample No. 16.-Bottom of old flomspar prospect shaft at a depth of 50 
to 55 feet, about 4% miles south of Argyle, Walton County. The molluscan 
fauna is very similar to that at White's Creek (See sample No. 28) and 
thus is placed somewhat higher in the section than that at Shell Bluff (See 
sample No. 31). The shaft is abandoned and cannot be sampled. Collected 
by J. H. C. Martens, November 1928. 

Sample No. 17.-U. S. G. S. Ko. 3672.-Robinson's Mill (abandoned) on 
Robinson's Mill Creek about three-quarter miles (airline) northwest of Hos­
ford's Mill (See sample No. 18), Liberty County. The molluscan fauna here 
is well presen·ed and quite numerous and represents the earliest fauna of 
the Cancellm·ia zone of the Choctawhatche formation. The marl lies in the 
bed of the creek. Collected by H. Gunter and G. M. Ponton , June 17, 1931. 

Sample No. 18.-U. S. G. S. locality Nos. 3671 and 1/958.--Hosford's Mill 
(Old Coe's Mill) on Big Creek about 2 miles northeast of the town of Hos­
ford, Liberty County. Three to four feet of marl is exposed in the mill race. 
The molluscan fauna is well preserved and specimens and species quite 
numerous. The fossils represent the em·liest fauna of the Cancellar·ia zone 
of the Choctawhatchee formation. The locality is easily accessible. Collected 
by H. Gunter und G. M. Ponton, June 17, 1931. 

Sample No. 19.-At mouth of Senterfeit Branch, a small branch entering 
the Chipola River liz mile below the type locality of the Chipola formation 
on McClelland's farm (See sample No. 22) Ca lhoun County. Sample repre­
sents the light ~-ellow highly oxidized marl from the sm·face of the deposit . 
The exposure of Chipola formution is continuous from McClelland's farm to 
Senterfeit Brunch. The molluscun fauna is numerous but not well preserved, 
and reprE>J>ents typical Chipolu formation. Collected by G. M. Ponton, October 
Hl31. 

Sample No. 20.-Same as sample Ko. 19 except that it represents the 
unoxidized greenish-gray marl about three feet in from the surface of the 
deposit. '.rhe molluscan fauna here is well preserved. 

The foraminiferal fauna from Samples Nos. 19 and 20 have been 
grouped. 

Sample No. 21.-U. S. G. S. locality No. 12048.-Permenter 's old farm in 
Sec. 17, T. 1 N., R. 19 "\V., Walton County . '!'be exposur e of shell marl occurs 
in a road cut leading to an abandoned bridge on the east bank of Alaqua 
Creek The molluscan fauna is not numerous and not well preserved, a nd 
is placed in the Ecphora. zone of the Choctawllatcllee formation. The locality 
is most difficult to find unless accompanied by a local guide. Collected by 
G. M. Ponton and .T. C. Simpson, October 11, 1930. 

DrscussiON :-Mansfield from the study of the mollusks believed 
this bed to be in the Ecphom zone. This correlation is confirmed to 
a large extent by the occurrence here of the foraminifer, Virgulina 
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(Virgulinclla) {)l&nt cri., var. cnl'tcdn, a species apparently confined to 
that zone. 

Sample No. 22.-U. S. G. S. locality No. DD4.-'l'he .T. l' . :!\1. McClelland 
farm oi1 the ri~o:ht: bank of th e Chipoln Hiver about 2'h mil('s east of the 
villag-e of Carr, Calhoun County. This is the type locality of the Chipoln 
formation. The molluscan fauna is not very well preserved as the marl is 
oxidized, bnt a large fauna ca n be collected by handling mnch material. 
The locality is easily accessible from Marianna on the Marianna-Clarksvill e 
road and turning off at Ca rr. Collected by G. M. Ponton , October 1931. 

Sample No. 25.-TJ. S. G. S. locality No. 1/422.-Eas t end of Hamlin Pond 
.in small sinl;s in Sec. 7 ( '!), T . 1 :1\., H. 13 " '·· ·wa shington County, about 
5 miles east of Greenhend. 'l'he condition of the molluscan fnnna and the 
accessibility of the locality is the same as that described under Snm11le No. 2. 

·collected by G. M. Ponton and J . C. Simpson, October 8, 1930. 

Sample No. 26.-TJ. S. G. S. localit~· No. 70G4.-At old sa w-mill near Oak 
Grove on right hank of Yellow Hiver about 100 yards below bridge on Laurel 
Hill-Oak Grove road. Okaloosa Count~· - 'l'his is the type loca lity of the 
Oak Grove sands . The mollusca n fauna is well preserved nnd numerous ns 
to species and specimens. The marl lies in the bed of the river and is onl~· 

exposed at low stag-es of the rive r. Coll ected by G. M. Ponton nnd .T. C. 
Simpson, October 12, 1930. 

Sample No. 27.-TJ. S. G. S. locality No. 10660.-Lowermost shell bed 
toward lower end of Alnm Bluff on the east bank of the Apalachicola Hiver 
a bout 4 miles north of Bristol, Liberty Count~·. The sample was taken from 
the four feet of highly fossiliferous marl appearing a bon t water-level at :1 

very low stage of the river. The molluscan fauna is well preserved and 
numerous. (See tnble No. 2 for section s at Alum Bluff.) 'l'he sands over­
lying this very fossiliferous bed were sampled with result that very few 
fornminifera were found. In the lower one-half of the sa nd a few specimens 
of Elplli.!lium ('llipolcn.,is and Sorites ? SJ1. '! were noted . This bed is typical 
Chipola formation. Collected by H . Gunter and G. l\1. Ponton , October 6, Hl:31. 

Sample No. :!8.-TT. S. G. S. localit~· No. 10608.-Small g-ully, 50 feet 
south of road llll!l 150 feet east of bridge 0\·er ·white's Creek on Eucheeanna­
Knox Hill road , 1 mile west of Valley Church, ·walton Count~-- '!'his locality 
presents 11erhnps the best preserved mal most numerous mollusca n fannn 
of the Shoal HiYer formation. It would appear that perhaps the fo ssil s 
show a somewhat later fauna thnn that at the type locality of the formation 
nt Shell Bluff (See sample Ko. 31). The loca lit~· is eas il~- nccessible b~· 

taking the R ed Bny rond south from Argyle and turning- west at Valle~· 

Church. Collected by G. l\:1. Ponton, November 192!). 
Sam11le No. 20.-U. S. G. S. locality Ko. 1065fl.-Senterfief:-; or 'l'anner's 

Mill (nbamloned), four miles southwest of Laurel Hill , Okaloosa Count~·. 

'l'hi~ localit~· wn s placed b~· Gnnlner in the Oak GroYe snJHls nlthou:;h f'lJC 
mollu scan fauna showed a hi:;her percent·ng-e of Shoal Uiver forms than at 
the type locality nf th e Oak Gron~ . A recent· Yisit: to this locnlit~· <lisc lo><e!l 
that the exlWSIH'e hm; heen sanded over ll~· the floo1ling- nf thP CrePk. Col­
lecte!l h~- Miss .Julin A. Gnnlner, 192:3. 

Snmple No. :30.-TJ. S. G. S. locnlit'y No. 12G27.- 0n Alice Creek. a tribu­
tnn• of Alaqua Creek, near the KE comer of t he SE% SE>c . 8. T. 1 N., R. 
lD IV. , \Vnlton County, :nul nhont 1 mile northenst: of th t' locality on 
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Permenter's old farm (See sample Ko. 21). The molluscan fauna here is 
not well presenell. the shells being soft, nor are the species numerous. The 
Ioca lit:v ha s been placed iu th e ,!rca zone of the Chocta"l"l"'h atch ee formation. 
The locality is not easily found without the services of a local guide. 
Collected by G. l\I. Ponton and J . C. Simpson, October 11, 1930. 

Sample Ko. 31.-U. S. G. S. locality No. 10658.-Toward upper end of 
Shell Bluff on right bank of Shoal River, 5 miles nortll of Moss:vllead, 
IValton County. This is the type locality of tile Shoal River formation. 
A large and well presened molluscan fauna is present and the locality is 
easil~· reached from Mossyh ead. Collected by G. l\I. Ponton, November 1929. 

Samr1Ie Xo. 32.-U. S. G. S. locality No. 1/960.-Darling Slide, an old 
Io .c;- s lide at a bluff on tl!e east bank of the Cl!ipola River about 2lj~ miles 
southeast of Clarksvill e. 'l'he molluscan fauna h er e is not well preserved 
nor larg-e a s to SJlecies, but much of tl!e fauna is obscured by the large 
number of Jf11linia co llges ta present, as at Alum Bluff (See sample No. 12). 
Coii ected b~· G. M. Ponton . October 1!J31. 

Sample :\o. 33.-U. S. G. S. localit~· No. 1/964.-Sec. 8, T. 1 S .. R. 3 W., 
Leon County, highest bed e::q1osed in a small stream entering Han·eys Creek 
at an abandoned mill. It belongs to the Cancel/.a1·ia. zone of the Choctaw­
hatchee formation. Recent!~· visited, tl!e exposure was found to be almost 
entire!~· cove r ed \vith sand , and considerable work would have to be done 
to mnke a representath·e collection of the molluscan fauna . Collected by 
IY. C. l\Iansfield Kovember 16, 1925 and furth er sampled by G. l\1. Ponton 
Fehrua r~· 1!J32. 

Sample :\o. 3-±.- U. S. G. S. Iocn lit~· Ko. 1/ 966.-Just above bridge across 
Double B1·anch on Florida R oad Ko. 19 in Sec. 8, '1'. 1 S., R . 3 IV ., Leon 
Count.Y. Cancella ria zone of the Clloctawhatchee formation Collected by 
W. l'. l\Iansfield, October 17, 192G. 

Sample ::\'o. 85.-U. S. G. S. Jocalit~· :\o. 1/ 961.-0n S. D .. Johnson's farm 
nea r " 'nods in Sec. 26, 'l'. 1 S., R. 8 IV., Liberty Count~· . Cancellm·ia zone 
of the C'huctawhatl'hee formation. Collec ted by \Y . C. l\Innsfield , No,·ember 7, 
1!)25. 

Sample ::\'o. Xfi.-U. S . G. S. l oca lit~- Ko. 1/!l53.-0n R. L. Gainer's farm 
on the Econfina Hive r in Sec. 4, T . 1 S., R .13 " '·• Bny Coun t~· Loose shells 
re11resenting the Cunccl70'ria zone of the Choctawhatchee formation are 
found l~·i ng on th e hard indurated C1Iipola formation (See sample No . -!-!) 

along the river and Iw,·e been turned up by the plow in the fields. No 
ex posure of the mnrl \Yas seen in place. The locality is r eached OYer poor 
r oads from Young-stown on Florida Road No. 20. Collected by IV. C. Mans­
field October 30, l!J2G and further sa mpl ed by W. C. Mansfield and G. l\1. 
Ponton .April 1G, 1932. 

Sample l\o. 37.-Lowest shell bed lying directly on top of the Hawthorn 
formation at .Jackson Bluff. left bank of Ockloclmee RiYer just aboYe high­
way bridge, Leon Count~·. This bed is indurated and thus the shells are 
not Yery well presen ·ed. The fauna r epresents the lntest fauna of the 
Ecphora. zone of the Choctawbatchee formation. A power house has been 
built at tllis locality but the sa me bed outcrops belo"l"l"' the bridge. Collected 
by IY. C. Mansfield October 16, 19:25, and further sampled by G. M. Ponton, 
March 1931. 

Sample Ko. 38.-U. S. G. S. locality No. 1/965.-0n Harvey 's Creek nt 
abandoned mill about % mile nbovc Florida Road No. 19, in Sec. 8, T . 1 S., 
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R. 3 W., Leon County. The mollusl;:s represent the latest fauna of the 
Ecphora zone of the Choctawhatchee formation. Collected by W. C. :Mans­
field November 15, 1925. Recently visited, it was found that this bed was 
completely sanded over. 

Sample No. 39.-U. S. G. S. locality Ko. 1 /962.-Cut in road leading to 
Watson's Landing, Liberty County, about two miles north of Alum Bluff 
and about the same distance from the Apalachicola River. · Base of the bed 
about 40 feet above the river t errace. Ecphora zone of the Choctawlwtchee 
formation. Collected by W. C. Mansfield, November 10, 1925. 

Sample No. 40-U. S. G. S. locality No. 1/948.-John Anderson's farm * 
mile east of R ed Bay, Walton County. This locality is regarded as thP. type 
locality of the Choctawhatchee formation and also of the A1·ca zone of that 
formation. Collected by W. C. Mansfield, October 20, 1925. The beds 
exposed on Jim Kennedy Branch (See sample No. 15) and on Gomillion's 
farm (See sample No. 41) present much better exposures of the same bed. 

Sample Ko. 41.-U. S. G. S. locality Nos. 1/673 and 1 /950.-At small 
spring head in E. Gomillion's field at Red Bay, Walton County. This is 
typical of the Area zone of the Choctawhatchee formation. This is perhaps 
the best locality for obtaining a representative sample showing the latest 
fauna of the zone. Collected by 'W. C. Mansfield October 20, 1925 and 
further sampled by ·w. C. Mansfield and G. M. Ponton March 1931. 

Sample No. 42.-U. S. G. S. loca lity No. 1/682.-Bryant Scott's farm , 1,4 · 
mile above mouth of small branch (likely Taylor Branch) entering Econfina 
River near bridge in Sec. 22, T . 2 N., R. 12 W ., Bay County. This represents 
the A1·ca zone of the Choctawhatchee formation. The molluscan fauna is 
small and not well pres·~rved. Collected by Julia A. Gardner, Noven)ber 14, 
1923. 

For other localities sampled but not included in distribution table 
see page 21. 

CORRELATIONS OF THE FLORIDA ~UOCENE 

The molluscan fauna of the Choctawhatchee formation and of the 
Alum Bluff Group have been studied intensively, respectively by 
Dr. W. C. Mansfield' and Dr. Julia A. Gardner' of the United States 
Geological Survey and the result of their work is to a large extent 
the basis for the zonal divisions as used in this paper. 

The first definite identification of Miocene rocks in Florida was 
that by the late Dr. Eugene A. Smith' in 1881. A low bluff of 
indurated shell marl at Rock Springs, Orange County, was so desig-

2 Mansfield, w . c., Miocene Gastropods a nd Scaphopocls of th<: Choctawhatchee 
Formation of Florida: Florida Geol. Survey, Bull. 3, 1930; MIOcene Pelecypods 
of the Choctawhatchee Formation of Florida: Florida Geol. Survey, Bull. 8, 
1932. . 

• Gardner, Julia A., The Molluscan Fauna of the Alum Bluff Group of Florida: 
U. S. Geol. Survey, Prof. Paper 142 (A to E), 1926. 
Note: The five papers, a bove, include the Pelecypoda. The papers covering 
the Gastropoda are now In press. 

• Smith, Eugene A., Geology of Florida : A mer. Journ. of Sci., vol. 21, 3rd Ser., 
No. 124, pp. 302 and 303 , Apr. 1881. 



TABLE NO. 2-VARIOUS SECTIONS AND CORRELATIONS OF THE BEDS AT ALUM BLUFF. 

Langdon's 
Langdon's section Correlation 
1887, published 1889.1 1891.' 

1. \Vhite sand, evi­
dently marine but 
of recent form a ­
tion . 30 ft. 

2. Black ligniti c sand 1'1iocene 
very pyritous, and Alum Bluff 
from efflorescence Series . 
of ferrous s ulphate 
arises the na m e 
Alum Bluff. 10 to 
15 ft. 

3. Gray calcareous 
snnd highly fos­
s ili ferous. 10 to 
15 ft . 

4. Gray sand s lightly 
calcareous, no fos­
s il s . 5 ft. 

5. Light yellow sand. 
contai nin g pocke ts 
of fossi ls. '\Vhere 
there a r e no shell s 
the sand is v e r y 
ca lca r eou s . 
To water's edge, 
35 ft. 

U nder wate r at tim e 
of Langdon's visit. 

Un d er 
water 

Burns and Dall and Dall 's Dall's 
Correlation 

1896.' 

Matson's & 
Clapp 's 
Correlation 

Johnson's Stanley - Brown 's Correlation 
section 1890, section, pub- 18923 and 
published lished 1894.' 1894.' 1909.0 

1892.3 

Yellow 1. Superficial ~Pleistocene ~Pleistocene ~Pleistocene 
unfoss il- sands. 8')~ ft. 
iferous sand 
70 ft. 

Lignitic 
sand 
10 ft. 

2. Red Clay 2'h Pliocene Pliocene 
Lafayette 

Pliocene 
L a fayette ft. I.n fayett•! 

3. Reddish and 
ye llowish 
s treaked 
sands. 66 ft . 

1. A luminous 
c la ys 24 ft. 

Cpper Uppe r M iocene 
Miocene Miocene Choctaw-
Chesapeake Chesa p eake hatc h ee 
(Pasca - ! Pasca - formation 
goula?) gou la?) .-\luminous 

clays 

Ecphora bed 5. Chesapea k e Upper l"pper Miocene 
30 ft. gray marl. 35 Miocene ~liocene Choctaw-

ft. Ch esapeake 2 hesapeake h a t c h ee 
marl marl. forma tion 
Ecphora Ecphora Ecphora 
Beds Beds. Beds 

Condensed section based on 
those made by Sellards & 
Gunter 1909, Cooke 1914, & 
Berry 1916.' 

Present 
Correlation 

1
9. Light colored f e rrugi n ous/Ple istocene 

unconsolidated sand. 9 ft. R ecent 

S. H a rd reddish c lay. 2 ft. Pliocen e 
7. Variegated reddi s h and Citronelle 

yellowish ferruginous formation 
sand . 65 ft. 

and 

6. Brown, sandy. micaceou s Cpper Miocene 
pyr itiferous clay tasting Choctawhatchee 
like a lum; casts of mul- formation. 
lus k s abundant n ea r Perhaps con­
bottom, rare abo\·e; fine temporaneous 
s lightly coherent grayish with parts of 
sand at top . 25 ft. both Ecphora 

5. Brown or dirt y - green 

and Cancellar ia 
Zones. 

fine sand mixed w ith Cpper Miocene 
c lay; shell s very abun- Choctawhatchee 
d an t throughout but less f ormation 
so at bottom than higher. Ecphora Zone 
15 ft. 

Alum B luff 6. 
Beds. 

Alum B luff 
sands with 
st r eaks of 
c lay. 21I)2 ft. 

Mioce ne 
.-\!urn B luff 
Beds 

Oligocen e Erosional unconformity? I 
Oligocene 
Apalachicola 1---------------~~ ---------15 ft. 

C hipola m arl 7. 
5 ft. 

Hard C hipol8 
marl t o w ater 
(va riabl e). 
3 1,6 ft. 

l\Iiocene 
C hipola 
m arl 

Group. 4 and 3. The fossil leaf- Middle Miocene 
Chipo la marl beari ng sands. 6 ft. Alum Bluff 
:nember and Group. 
sands of the 
A lum B lu ff 1--------------------------~-------------­
forrnation. 

Unconform it y. 

2. Light-gray tough cal- Lower Miocene 
car eous sand; foss il mol- Alum B luff 
lusks sparingly through- Group. 
out. 16 ft. Chipola 

1. Fine quartz in yellowish 
ca lcareous clay, loaded 
with shells m erg in g into 
over-l y in g b ed. \Vate r ­
level. 4 ft. 

formation. 

1 Langdon, Daniel vV., Some Florida Miocene: Amer. Jour. of Sci., 
vol. 38, 3rd Series, pp. 322 to 324 , 1889. 

" Matson, G . C., and C lapp, F . G ., A preliminary r eport on the 
Geology of Florida: F lorida Geol. Surv. , 2nd Ann. Rept. 1909 . 

'Langd on, Daniel W., Geolog ica l section a long the C h attahoochee 
River from Colu m bus to Alum B luff: Georgi a Geol. Surv., First 
Rept. Prog. 1890 - 1891, p. 97, 1891. 

3 Dall, \V. H., Th e Neocene of North Am erica: 11. S. Geo l. Sun·., 
B ull. 84, p. 113, 1892. 

• Dall, W. H., and Stanley-Brown, J., Cenozoic Geology a long the 
Apa lach icola River: Bull. Geol. Soc. of Amer., YO!. 5, p. 157, 1894 . 

"Da ll , W . H., Desc ripti on of T e rtiary foss ils from the Antillan 
r egion: U . S. Nat. Mus. Proc., vol. 19, No. 1110, pp. 303-305, 1896. 

7 Se llards, E. H., and Gunter, H., The full e r s earth peposits o 
Gadsden County: F lorida Geol. Surv., 2nd Ann. Rept., p. 275, 1909 

Be:-ry, E. \V. , The physical ct>nditions and age indicated by the 
fl o r <t of the A lum B luff formation: li . S. Geol. Surv. Prof. Pape1 
98-E, p. 41, 1916. 

Cool< e, C. vV ., and Mossorn , S., G eology o f F lorida: Florida Geol 
Surv., 20th Ann. R e pt . , p. 107, 1929 . 
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nated and has stood the test of time. The mollusks collected here 
by Dr. Smith were identified hy Prof. Angelo Heilprin as being of 
Miocene age and the information was republished'' in 1884. Cooke 
and Mossom place this outcrop in the Hawthorn formation. \Vhen 
excavating for a swimming· pool at the spring in 1930 the Ocala 
limestone (Eocene) was encountered at a depth of 8 f eet helm,· water­
level and therefore it would appear that the above correlation is 
correct. No foraminifera were preserved at this locality. 

In 1887 Daniel \V. Langdon discovered the exposure at Alum 
Bluff on the Apalachicola River, and assisted by Dr. '1'. H. Aldrich 
identified the mollusks as Miocene species. This >YHs pn blished in 
1889' . In 1891' it was republished under the heading "Alum Bluff. 
Series.'' As Cooke and Mossom' state ''This carl~- ancl Yery appro­
priate use of the term Alum Bluff was apparent!? overlooked b~­

Matson and Clapp'' \Yho named the formation Choctawhatchee forma­
tion, from the Choctawhatchee RiYer, and n~ed the name Alum Bluff 
formation with a· different significance. " Cooke a ncl )Iossom" fur­
ther state that Dall's "Alum Bluff beds" and "Chipola marl" 
discovered in 1889 by Frank Burns ancl published in 1892" were 
under water at the time of Langdon's visit. This was apparently 
true only for the "Chipola Marl" as sho\\·n by sections in Table No. 2 
of this report. 

Th'e section at Alum Bluff has been of sueh importance in th e 
correlation of the Florida :Miocene that we present in Table No. 2 
the sections made by Yarious inYestip:ai'ors and the several correlations. 

It will be seen from Table No. 2 that Alum Bluff, T.Jiberty County, 
does not present a very representative section as a type locality of 
the Alum Bluff Group. 'l'he only fossiliferous bed, of real Yalue, 
of the Alum Bluff Group present there, namely, the C'hipola forma­
tion, is usually under water. However, the nan1C' Alum Bluff Group 
is now so firmly fixed in literature that it should be retained, unless 
investigations should show different relationships of the formations 
that compose the Group. 

0 Heilprin. Angelo, Th e Tertiary Geology of the East t> rn and South ern Unit"d 
States: Jour. of the Acad . of Nat. Sci. Phila., vol. D, pt. 1, 188•1. 

• L a ngdon, D a niel W., Some Florida Mioce nP: Amcr. Jour. of S c i., 3rd Se r., 
vol. 38, pp. 322 to 324, 1889. 

7 Langdon, Dani el W., Geological Sec tion along- tlw Chattahooc hee River from 
Columbus to Alum Bluff; G<~ orgln. C eo!. Sun·e v, First R e port, Prog. 18D0-1Sn1, 
p. n, 18nl. - · 

'Cool<e, C. vV., and Mossom, S., Geology of Florlcla : Florida G col. Survey, 20th 
Ann. Rept .. p. l:l8, 192fJ. 

• Mats on, G. C., and Clapp, F. C. , A Preliminary R e port on the Ge ology of 
Florida: Florida Gee!. Surve~ .. . 2nd Ann. R ept., p. 108. lfJOfJ. 

10 Op. cit. p. 138. 
11 Da!l, W. H., and Harris, G. D., The N e ocen e of North Amel'i ca: U. S. Ceo!. 

Surv. Bull. 84, p. 122, 1892. 
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Dall\;" "Alum Bluff Beds" and "C: ilipola Mal'!" were raised to 
formational rank by Matson and Clapp" as the '' 1\.lum Bluff Forma­
tion' ' which included as members tile '' C:h ipola l\iarl, '' the ''Oak 
Grove Sa nels'' of Dall, and the ''Shoal Hiwr Marl.'' Gardner" in 
tum rai~ed it in rank to that of group, composed of the Chipola 
formation, tile Oak Grove sand and the Shoa l River formation. 
Gardner included in the Chipola and Shoal HiYer formations some 
associated bed~ not included in the marl members of the same name 
by Matson and Clapp. 

Cooke and Mossom" state the Oak Grove sa nd and the Shoal River 
formation have not been recognized east of the C:hoctawhatchee River, 
and that the C: hipola formation extends cast as far as the ;\.palachi­
cola Hiver. 

'l'o the Alum Bluff Group, Cooke and :\Iossom" add a fourth 
formation, the Hawthorn, which they state is contemporaneous in 
part with the other divisions of the Group, and includes all beds of 
Alum Blnff age in Florida east of the Apalachicola River. They" 
trnta tively placed in the Hawi·horn senra l heels which may be 
~'oungcr in age than the Alum Bluff. 

At the majority of the exposures of JI;n,·t horn \rh ere fossils occur, 
and there are many very fossiliferous outcrops. we find few spec imens 
which can be accuratrly identified mring to their poor presenation. 
'l'his holds i'l'lle for both the molluscan and foraminiferal faunas. 

THE HAWTHOHX FOIOL-\TIOX 

ln the lia\rthorn we haYc found pra ctica l!~ - n o locality "·here the 
foraminifera are suff i c i ent!~· ''"ell presern•d for specif ic identification 
with the exception of the fo rm which 're haw tentatiYel~' called 
S01·ites? sp.? This form has not been fonn cl in beds young-er than 
iypical Ch ipola, unless. as " ·ill be tliscnssetl Iate1·. some of the Jia,r­
thom beds in which this form occu rs, is slightly younger than the 
typical Chipola. It is possible that this. species ot· 011e very closP to 
it occurs in the Tampa limestone. 

Tn addition to the distribut·ion ns shown in Table No. 1 ''"e h<we 
found Sorit es? sp? at the following· Hawthorn and Chipola localities. 

"Dnll, '"· T-r.. n nll. J·Inrris, G. D., '.l.'hc N<'ocen e of Kort h .-\merica : 1". S. Ceo!. 
Survey B ull. 8·1, p. 122 , 1892. 

"Matson, G. C .. and Clapp, F. G., .. \ P re liminar;· R e port o n the Geology of 
Florida: Florida Geo l. Sun·cy, 2ntl "\nn . He pt. 11. 91. l90!l. 

"Gardner, Julin A ., Th e Mollusc:ln Fauna of the• Aium Bluff Group of Florida: 
U. S. Geol. Survey Prof. Pape r H2-A, p. 2, 1926. 

"Cooke, C. "'·• and l\Iossom, S., G12olog;· of Florida: Florida Ceo\. Sune y, 20th 
Ann. R e pt., p. 98, 1929. 

" Op. cit. n. 98. 
" Op. c it. p. 98. 
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Sample :1\o. 43.-Ponto Springs in the nortlwn st corner of Gadsden County. 
Coll ected by W. C. Mansfield nnd G. l\1. Ponton, April 23, 1931 and March 21, 
193~. Cooke and l\lossom" nppnrently did not see the entire section at this 
lo t: alH~· ami correlated the portions (the two bnsnl beds) they saw in two 
wnys Yiz. , a s Glendon and 'l'mnpa, nJHl 'l'ampa and Hawthorn. The following 
section m:Hle by l\Iansfield and Ponton nt this locality makes the correlation 
somewhat more definite. 

Top-Unconsolidated sands and soil. 

Hed "C''-Top 3 feer of bed hi.t::hly fossiliferous containing- oysters and 
other shell s with numerous Sorilcsr sp?, balance of bed composed of 
snml and cia~· with u~·sters throughout but the bnsal 3 to 4 feet 
\Yi th n umeruus o~·sters .......................................................................... 15 feet. 

Bed ''B''-IVhite to gra~- Yen • snndy mnrl containing o~·sters at the base 
nml spa ring!~· sen ttered thruughou t. K o other fossils noted except a 
fe\Y Sor·itcs! sp ? ............................................................................ 8 to 10 feet. 

Possible unconformit~-. 

Bed "A"-Hnrd compact rather grny to bluff limestone containing no 
de tennina ble organisms ............................... ........................... .. ............... 10 feet. 

Bed ''A'' is likely Tampa limestone, and Beds '' B '' and '' C '' arc 
H awthorn. 'l'he oyster is probably Ostrea 1w1·malis. 

Sample l'io. 44.-Econfina RiYer on n. L. Gainer farm , Sec. 4, T. 1 S., 
R 13 W., Bay Count~·. Collected b~· W . C. Man sfield and G. l\I. Ponton, 
April 1;;, 193~. This hard indurated limestone underlying the C'm1ccllaria 
zone of the Choctawlwtchee and reported h~· l\lansfi eld" at U. S. G. S. 
station l'io. 1/953 is apparently Chipola, :mtl contains num erou s impressions 
M mollnscn including Orlhaula:v f!Uubi and the foraminifer Sorites? sp?. 

Sample Xo. 45.-Edge of Lnke Lafayette Basin, Sec. ~G. 'l'. 1 N .. n. 1 E., 
about 5 m.iles east of 'l'allnhassee, Leon County. T en feet of hnrd indurated 
limestone exposed with quite numerous Sorites? StJ? and n few ven ' poorly 
presened en sts of mollu sks. l-In wthorn formation. Collected b~· I-I. Gunter 
:mtl G. l\1. Ponton, December 18, 1931. 

Sample ::\To. 4G.-Ronse's l\Iill Creek nenr IV. C. Rouse',; house 3 miles 
north of So1Jchopp~·. Wakulla County. Thi s is typical of the old "Sopchoppy 
limestone" of Dnll alld correlated by Gardner" as a veiT shallow-water 
phase of the Chipoln but filaced in the Hawthorn by Cool;e nnd 1\-Iossom. 
Dall" states that the h orizon is probably not far from thnt ot' the Cbipola 
marl , and contains Conrad's orl!ilolilc (Orbito/.ilcs floritlanus) now referrerl 
to . .trcllflia~ floridanus. Xo speci mens ot' .·1. f l orirlanu s \H•re fou nd lmt: 
numerou s StJecimens of Sorites.> sp? .. -1 . florirlanus appears to be res tricted 
to the Tampa limestone. Collected by IV. C. Mansfield :mtl G. l\l. Ponton. 
AIJril 1G. 1931. (U. S. G. S. localities 49i7 nnd 4!li8 as ~in•n h~· Gardner 
in U. S. G. S. Prof. Paper 142-A, p. 3 should he COITf'f'l f'rl ns follows: For 
"IV. C. Rose's'' put: "IV. C. Honse's'', for "Hose's l\Iill ( 'reP k' ' put: '' llonse's 

"' Op. c it. pp. 95 and 122. 
"'Mans fi e ld, '\V. C., Miocen e Gas tropod s a ncl Scaphopods of the C li oc lawlialchee 

Formation of Florida: Bull. 3, Fl@rida Gcol. Survey, p. 1.9, B30. 
"Gardner. Julia A., The Molluscan Fauna of the Alum Bluff Group of Florida: 

U. S. G. S. Prof. Paper H2-A, p. 2. la26. 
" Dnll, '\V. H., and Harris, G. D., Th e Neocen e of North Amerir·n: U. S. G. S. 

Bu ll. 84, p. 120, 1892. 
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Mill Creek" and for "3 miles west of Sopchoppy" put ''3 miles nor th of 
Sopchoppy".) 

Sample No. 47.-Road cut about 1 mile "·est of 'I'nllahassee nea r Prince 
Murat's homestead on old J ackson Bluff road. Collecteu by s. i\Iossom 
1926 and \ V. C. Mansfield a nd G. l\L Ponton, April 1932. Quite numerous 
Sor i t c~: sp'! occur with "lnomin snwann.eensis .> a nd Ostrea normnlis. This 
locality is reported b~· Cooke and l\Iossom ns Hawthorn fo rmation on pnge 
124 of Florida Geol. Suney 20th A.nn. Report. 

Sample :\o. 48.-Aspalnga Bluff on left ))auk of Apalachicola River, 
Ga dsden County, 7 or S miles south of Georgia·Florida State line, at elevation 
of a bou t 50 feet abo,·e ri>et·. (RiYer fairly high stage.) Collected by vV. c.. 
Mansfield and G. JU. P onton, April 14, Hl31. Quite numerous Sorit es? sp?. 
Likely Hawtlwrn formation . · 

Sample Ko. 49.- Dug well of J esse Dennis (colored) nea r L ong Pond 
about 6 miles northeast of T a lla hassee, Leon County, depth 60 feet. Quite 
numerous specimens of Sorit es sp '! f rom a fairly lund g- ray im}nn·e limestone. 
Collected by G. l\L P on ton, l\Iarch 1930. 

Sample 1\o. 50.-Dismal Sink abont 10 miles sou th\vest of Tallahassee, 
Leon County, 15 feet or more of g-ray to ~- ell o \\·, fa irly soft, sa nd y limestone 
conta ins So1·ites r sp? ·and Alum Bluff mollu;,:l;s . Collected by IV. C. Mansfi eld 
and G. M. Ponton. March 1932. 

Sample Xo. 51.-.T. H. Atkinson's farm iu :\WV.1 Sec. S, T . 1 :N., R. 1 "\\'., 
Leon Coun ty. Xumerons So·rit es? sp '1 in a hard. buff, sandy limestone of 
the Hawthorn for mat ion. Coll ected b~· H. Guntet· and .T. C. Simpson, 
March S, 1932. 

Sample Xo. :32.-At spring on lef t bank of Suwannee Ri\·er . % mile above 
old wagon bridge at \\'b ite Springs, Suwannee County. Coll ected by E. H. 
Sella rds and T. " ' · Vaughan. NoYember 1913. 

THE <4:IIPOLA FOR:\lATIOX 

Miss Gardner" in regard to the molluscan fauna from the bed of 
E confina River (Sample No.7 ) advises as follows: "The mollusca 
on the whole indicate the Chipola age of the outcrop, although there 
are a few species that are not typ ical of the Chipola formation, 
notably the slender Tzwn:t ella. which has a spi ral sculpture about 
midway between that of the common T'ltrritella of the Chipola and 
that of the Shoal River , I should place the fauna at the top of the 
Chipola. " The foraminiferal fauna at this locality shows affinities 
to both the Chipola and Oak Grove . For example Elphidinm ch1:po­
lensis and Vi1·g1dina p01~toni are common to both, while A:rnphistegina 
jl01·idana, likely an excellent species for correlation purposes, shows 
a very decided relationship to t he Oak Grove. The absence of the 
l\liliolidae and P eneropliclae and the presence of Buliminella. ele-

" L e tte r of Oc tober 14, 1931. 
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gantiss-imn and others suggest a difference in conditions of deposition 
f rom that of the typical Chipola, possibly somewhat deep er water. 

The fauna of the Chipola marl, while in many species related to 
the Choctawhatchee, is, nevertheless, rather distinct ive in its general 
character. They represent for the most part a shallow warm water 
group. Most of the species are either identical with, or very closely 
related to, species now living about coral r eefs of the general southern 
Florida or vV est Indian regions. The fauna, however, contains many 
new and interesting species, as well as some interesting genera. The 
species not only show relationships with those now living off the 
same general region, but also with those of the Oligocene of Mississippi 
and elsewhere. 

One of the largest and most str iking foraminifera of the Chipola 
and part of the H awthorn is a large species belonging to the family 
Peneropliidae. It is r elated to Sm•itcs, but a study of the types of 
Ehrenber g's Sorites clominicensis. must be made before the exact 
identity of this species can be given. This part icular form is one of 
the best markers of this zone, and does not occur elsewhere in that 
part of the Florida Miocene under considerat ion as far as we have 
seen. At some stations it is very abundant. 

One of the striking things of this warm vvater Chipola fauna is the 
lack of Ll rclwias which is one of the most dominant gener a of faunas 
now living in the West Indian region under similar conditions. In 
the 'l"ampa limrstone (Lower Miocene) immediately underlying the 
Chipola we find A1·chaia.s floricl(lllms (Conrad) in large numbers, and 
the genus does not appear again in the Florida section until the 
Pliocrne. 

THE OAI\: GROVE SANDS 

For the history and distribution of the Oak Grove sands we quote 
Cooke and lVIossom". ''Johnson was the first t o record the presence 
of a shell bed on Yellow River at Oak Grove, Okaloosa County. 
Collections made by Johnson and by Burns from this bed were 
studied by Dall, who correlated the Oak Grove sand with his "Alum 
Bluff sands'' which overlie the '' Chipola marl '' at Alum Bluff. 
Matson and Clapp_, accepting thi s correlation, regarded the bed as a 
member of the Alum Bluff formation. Critical study of the Ahun 
Bluff faunas convinced Miss Gardner that th e shells at Oak Grove 
were younger than those in Dall 's "Alum Bluff sands, " which are 
more closely related to the Chipola species, and that the Oak Grove 
sand is worthy of formational rank. 

,, Cooke, C. W., a nd Mossom , S., Geology of F lorida : Florida Geol. Survey, 
20 th Ann. Rept., p. 110, 1929. 
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The Oak Grove sand is known in Florida only in a very small area 
along Yellow River and its tributaries in Okaloosa County, which 
has been mapped with the Shoal River.'' 

The exposure at Tanner's Mill (Our sample No. 29) referred by 
Matson and Clapp" to the ''Shoal River marl ' ' was placed by Gardner 
in the Oak Grove sand, although the molluscan fauna showed a higher 
percentage of Shoal River forms than at the typical Oak Grove lo­
cality. The evidence using the foraminiferal fauna at this station 
is very inconclusive. Taking the four following species, which are 
about as distinctive as any at this station, we arrive at unsatisfactory 
results. Bigenerina floridana,. a very striking species occurs here 
and nowhere else except at one station in the Shoal River; 
Ch1·ysalidinella p1~lchella except for the Oak Grove and sample No. 4 
is characteristic of stations higher up in the section; Boliv,ina. plica­
t ella., var. mem occurs elsewhere only in the Oak Grove and Chipola; 
on the othe1· hand Bol·t:v·ina paula, occurs only in the Shoal RiYer and 
above. 

The Oak Grove has a distinct fauna with various striking species, 
not representing as warm shallow water as th e typical Chipola, but 
showing decided relationships to that formation as well as to the 
Shoal River formation above. 

THE SHOAL RlVER FORi\IATION 

As to history of the Shoal River formation we quote Cooke and 
Mossom25 ; "In 1903 and 1908 T. \V. Vaughan made fi eld studies 
which were the basis of the description of the ' 'Shoal River marl 
member " of the "Alum Bluff formation" by Matson and Clapp in 
1909. Later Julia Gardner raised the Alum Bluff to the rank of 
group and introduced the name Shoal River formation to include 
the "Shoal River marl member of Matson and Clapp and underlying 
sands and clays containing the same fauna." 

Authors appear to have overlooked the statrment by Dr. Truman 
H. Aldrich"' with regard to the posit ion of the outcrop of the Shoal 
River formation at its type locality and its l\liocene age. Quoting 
Dr. Aldrich; "This species" ( Con1t.s waltonensi:c; from Shell Bluff, 
Shoal River , Walton County, Florida,) "has been in my possession 
for many years and until lately was not known from . any other 
locality, but in looking over some specimens of fossils from the 

,, Matson, G. C., and Clapp, F. C., A Pre limin a ry R e port on the Geo logy of 
Florida: Florida Geol. Su r vey, 2nd An n. Rept., p. 105, 1909 . 

"Cooke, C. W., a nd Mossom, S., Ge ology of Florida : F1orida G eol. Sun·e y, 20th 
Ann. R e pt., p . 111, 1929 . 

""Aldric h, Truma n H. , A N ew Conus from the Tertia r y of Florida : The N a utilus, 
vol. 16, No. 11, pp. 131 & 132, M a rch 1903. 
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Number '1'\\·o well of the Mobile Oil Company, bored near Mobile, 
Alabama, I found two or three specimens of it, and f rom its position 
over three hundred feet above the Oak Grove (F'la .) hori zon in this 
well, it would seem to indicate that this deposit on Shoal Creek is 
much younger than the Oak Grove beds. 'l'he assignment of these 
beds to the Oligocene must, in the writer's opinion, be better sub­
st antiated than at present. There are so- few species common to the 
'' Chipola '' of Dall and the Vicksburg formation, it would seem better 
to confine the use of the term "Oligocene" to the latter , which is in 
accordance ·with Conrad 's original diagnosis, and put the Chipola , 
Shoal River and Chattahoochee beds in one format ion call ing them 
all Miocene ·~ '*' * * *." 

'l'he foraminiferal fauna is distinct \Yith several striking species 
an d th e fauna shows definite relationships wi t h both the Oak Grove 
formation below, and the Choctawhatchee fo rmat ion above. The 
fauna of the Card·inm bed ha s been discussed in a n ote afi'er tlw 
description of sample No. 4b on page 9. 

THE CHOCTAWHATCHEE FOR:\L-\'.r£ON 

It has been thought well to reprint in thi s bulletin the paper on 
the " F aunal zones in the Miocene Choctawhatchee formation of 
Florida" by vV. C. Mansfield and G. JL Ponton which appeared 
orig·inally in the J ourn al of the ·washington Academy of Sciences. 
Yol. 22, No. 4, F eb. 19, 1932. Since thi s paper was published Mans­
field has brought the stratigr aphy of the Choctawhatchee formation 
up-to-date in a report enti t led Miocene P elecypods of the Choctaw­
hatchee Formation of Florida: Florida Geological Snrvey Bull etin 
No. 8, 1932 and to this bulletin we wonld r efer those interest ed. 
l·'lfll'll(tl zonc8 in tli c Miorcnc Ghoctrnrlllll c li rr fo rmat io n of Plorirlo.' \VE K DELT. 

C. l\L\NSFIET.D. U. S. Geolog- icn l Snne~-. and Gernl<l l\L I'onton. Floridn 
Geolog-ical SnrYey. 

In March, l!J30, the writers discon•red fo>:silifNnns onte rnJls of ~lioceno 
beds in th e valley of Alnf(un Creek, \Vnlton Connty, Florida, fart her south 
tl!nn fossils lind ])!'eviously been r eported f rom thi s r egion.' Foss il s f rom 
these beds, 'vhen studied by the senior nnth or. sh owed thn t: t-lwy belong­
to the Choctn whatchee formation . They no t only g-iw• morp snb>:tn n tinl 
evidence of the close fn nn nl r elationship of th o Shoa l RiYer formation to 
the succeedin g- Choctn whn tchee fo rmnt-i on bnt: nlso r PYoa l th e s0qnence of 
the ?.ones of the Choctawh ntcheo fo rmat ion nnd the posit·ion in th e fo nnn tion 
of the t~· pi cnl dr posits at Red Bay. 

'l' h e 111 :1 11 (Figure 1) shows th o t~· p e localit"irs of th<' Shonl Hh·<'l" nnd 
Choctawhntchee formations mHl the pln c0s nt whi ch foss il s haYe bee n 

1 P u b li s lwd by p ermission of the Direc to r of th e TT. S. Gcolop;i ca l Survey a n d of 
the State Geo logis t of F lorida. Rece ivecl .Jan u a r y 12, 1!n2 . 

'Station 3747 , rcrorted by Gn nl n er CU. S. Ceo!. Survey Prof. Paper 142) as 8 
miles so uth of Lctke DeFun ia k, is 8 miles nearl y du e west of DeFu nia k 
Springs, in SW';.\ S ec. 34, T. 3 N. , R 20 \'\'.-an e rror of the c lerk in copyin g 
th o s tat ion r ecord . The s h e ll s w e re fovn d at a d epth of 30 fee t in a w ell dug 
fo r water. 
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collected near Alaqna Creek. 'l'he numbers on the map are the serial num­
bers recorded in the station book of the U. S. Geological Survey kept at the 
National Museum. 'l'he boundary between the Shoal River formation and 
the Choctawhatchee format-ion as drawn is entirely conj ectural. 'l'he newly 
discovered localities are stntions 12044-48, 12060, and 12iJ27. The following 
are the explanatious of the station numbers: 

3742. Shell Bluff. 'l'ype locality of the Shoal River formation. 
3747. Parker place. Shoal River formation. 
4!)75, 7152. Red Bav. Choctawhatcbee formation (Eephora. zone and 

upper part' of ,l?·eu zone). 
GG18. Langley's old farm. Shoal River formation. 
l)l)G9. One-fourth mile west of Pleasant Ridge Church. Shoal River 

forma tiou. 
10612. Chester SDence's farm. Provisionally placed in the Shoal River 

12044. 
12045. 
12046. 

formation. 
Bell farm, up pel locality. Choctawha tcbee formation (Area zone). 
Bell farm, lower locality. Chodawhatchee formation ( _4.rca zone). 
Vaughan Creek, upper locality. Choctawhatchee formation (A1·ea 

zone). 
12047. Vaughan Creek, lo,Yer locality. Choctawhatchee formation (Area 

zoue). 
12048. Permeu ter·s old place. 

zone). 
Choetawhntchee formation (Ecphora 

12060. Frazier's old farm. Chocta whatchee formation (Yo lelia zone). 
12iJ27. Al ice Creek. Choctawhatchee formation (upper part of Area 

zone). 

ISl !<l( 3!-ivr. 

~~ JJ42~-+-~+-~~-~+-~-+--~+-~-+~~+-4--+~~+-~-+~--}-~-+-1 

\ 
1'---1:1 .3747 

\ 99 9 

~~~-+--~+-~-+--~+-~-+~~~,-~.1~~~~·~~-4--+-4--+-4--+-4-~-~-~~d 0 ~ 
~~~~~~+-+-+-+-+-+-~~~~~~2~5~2,~~~~~~~~~+-+-7~~~~~ 

1 )rzo4 :-1 :-~ -~ ~~, 

~.2 1 'I' R.20'A R.l W R.ll w. 1?.1 w 

Fig. 1. Fossiliferous localities in \Ynlton County, Florida. 

The most southerly locality in the valle~· of Alaqua Creek at which fossils 
had previously been collected is the Chester Spence farm in the NEVJ, sec. 
17, '!'. 2 N., R. 19 IV. (U. S. G. S. station 10612). 'l'he fauna at this place 
appears to be transitional from that of the Shoal River formation to that 
of the Choctawhatchee formation. This fauna is provisionally left in the 
Shoal River formation. where it was placed by Gardner; but it may event­
ually be placed in the basnl part of the Choctawhatchee formation. 

'l'he following- generalized section shows the divisions that Hre now recog­
nized in the Choctawhatchee formation . 
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(;EJ\"ERALIZED SEC'J'ION OF 'J'HE CHOCTA WHA'J'CHEE FORMATION 

5. 
4. 
3. 

Cancc/1(,-ia zo nP. Fine to coarse clayey fo ss iliferous snnd 
"Aluminous c1nY.' 1 Grnvi sh nnfossiliferous clav 
Ecphoru zone. · Sanely foss iliferous clay · 

2. Area zone. Gra y san dy foss ilifPrm1 s 1nnrl .... ............................ ... .... ... .. . 

Feet 
25-30 

2:i 
1G-2G 

5;) 
1. Yofdia zone. Dnrk·grny to blui sh micaceo us and carbonacPous cln~·ey 

fossiliferou s sand ... ..... .... ..... ... . Hi 

The Yold ia zone, which is ht>re r eco;;nizt>d for tlw fir~t time, and the 
.·t ·r ca zone are now regnrde<l a s r epresentin.t.: tiH' upper part of the middle 
Miocene ; the E cphoTa. zone, the "nhuninous elny," and the Cancellaria zone 
nre referred to the upper Miocene. 

1'ol!L·ia zone.-A new name, Y o/Ilia. zone, is IJPre proposed f or a bed 
carrying many individuals of the genus. Yo/.din . . 'J'he t~·pe locality is the 
Frazier farm (formerly the Spencer farm) , "'alton Count~·. in SE% sec. 18. 
T. 2 N., R. Hl vV. (station 120GO). 'J'he sedimPnts composing the zone consist 
o1' dark-gray to bluish micaceous clayey sand with inclus ions of ca rbona ceous 
particles. 'l'he thickness ha s not been accurate!~· determined , but it probably 
does not exceed 15 feet. 

'l'he zone is belieYed to r epresent the hn snl bed of the Choetnwhatchee 
formation although the contnct with the lliHi e rl~·ing- Shonl Rin'r formation 
which may be conformable with it has not been recognized with CE'rt.ninty . 
The zone is sepernted from the OYerlying .ln·a wne hecan ~e nf its abnndnnt 
content of large J'oldia shells. a genus which nsunlly intli catcs thnt the 
temperature of the water in which it liYPd was rn ther cold . 

.d.Tca zone.-The name Area zone was proposed b~· i\Innsfield ' in 1929. 
The zone is typica lly exposed at Red Ba ~·. " ' alt'rm County. where it forms 
the lowernws t fossiliferous bed, a bout 21 feet thick, in the ex posure (stations 
·Hl75. 7152). A nearly unfossilifernns llJllle r heel of cia~· at thi s locality, 
which was former!~· included in the .·lrca z:o11e. is now pln cP!l in the Ecphora 
zone. 

The A1·ca zone consists mainly of Yen· foss ili fP rou s p;rnr sandy marl 
haYing an estimated total thickness of nhon t 5G feet. It probably rests 
conformably upon the rolrlia zone. The umwr limit of the Arr:n zone is 
proYi sionally placed nt the contn ct of the marl with an O\'Prl~·ing plastie 
clay bed which. in the section nt R ed Bay, carries no de te l'lninnbl e fossil s. 
The sh ell s in the marl are worn nnd broken . 'l'he absence nf fossils from 
the cia~· and t he lithologic difference between th e marl and th e cln~· suggest 
an unconformit~· between the two beds, bnt this r elationship ha s not been 
fully establi shed . 

The Area zone \vas obsened in the Ala(]nn Creek Yalle~· at th e head of 
smnll branches flowing into Sconiers l\lill CrC'ek , 011 the Bell f a rm , in the 
;\'E'\4 sec. 29, 'l'. 'l'. N., R. lfl ·w. (stations 12044-4Gl : on Vaughan Creek, in 
sees. 27 nnd 28, 'l'. 2 N .. n. Hl IV. (stations 120-Hl--17): nnd at: Alice Creek, 
in the SE1,4 sec. 8, '1'. 1 N ., R. l!J W. (station 12527). 

The beds exposed at the Bell fnrm and alon .t.: Yanghnn Creek nre belieYed 
to carry th e ea rlies t fauna of the A.rca. zone, whe r pas t he lower fossiliferous 
bed a t R ed Bny carries the latest fanna of t hi s z:one. The SC'nior author, 
bas ing his eYidence upon the studr of the mollnsks. beli eYes th e heels at the 
Bell farm and along Va ughan Creek ha>e nenrl~· if not th e sn me stratigraphic 
position, but the junior author, basing his e Yi<l en ce upon th e stnrl~· of th e 
foraminifera, is inclined to believe that the berls along Vnu~han Creek are 
lower in th e secl'ion than those nt the Bell farm. 

E cphora. Z011C.-'l'he Eepliorn "bed," named b;v Dnll nnd Hn!'l'i s.' is no\\' 
known as the B cpi/O'ra zone.' Its type l ocality is nt .' .. lnm Bluff, Apalachicola 
River, Liberty County, Fla., whC're i t forms th e nppermos t fossiliferous bed 

3 W. C . Mansfield in C. vV. Cool<e a nd Stuart Mossom , Geology of Florida, Florida 
Geol. Surve y Ann. R e pt. 20: HO. 1~2 ~; a nd \V. C . Mansfie ld, Mioce ne p;astro­
pod s and scaph opods or th e Chaeta wha tc h ee fo!·mation or Fl orida, Florida 
Geol. Survey Bull. 3: 15. 1n30. 

'vV. H. D a ll a nd G. D. I-Iarri s , The Neocen e of North America, U . S. Gcol. Survey 
B ull. 84: 123-124. 1892. 

" ·w. C. Mansfield in Geology of Florida, p. 140 , 1~2 9. 
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of the section. The sediments composing- the zone consist of a sandy clay 
which is bluish where unweathered. The bed ranges in thickness from 15 
to 2G feet at Alnm BlufL 

At Alum Bluff th e Rcphora wne, with some\vhnt doubtful unconformable 
relations, rests upon a fossil leaf-bearing- sand which Cooke and Mossom' 
questionably refer to the Alum Bluff group. It is conformably overlain by 
t·he "aluminous clny" of Dall. 

An exposure in the east bank of AlaQua Creek on Permenter's old place. 
in sec. 17, 1'. 1 N., R. 19 " ' · !station 12048) npparently represents the JiJcphom 
wne. At Red Cia~· the HPJler )JOurl~· fossiliferous plastic cln~· bell, nbout 27 
feet thick, is plneed in this zone. 

1'he "alumino1ts da!f."- The '"aluminous cln~·." a name applied by Dall' 
to a 2G-foot bed of gra~· i sh cln~· overlying- the JiJcplwrn zone at Alum Bluff, 
Liberty County, Ina., has not been recog-ni~:ed in the Alaqua Creek Valley. 

Canccllarin zonc.-'l'he name Canccllarin zone was proposed b~· Mansfield' 
to include beds that carry the latest l\liocene fnunn. This zone is typically 
exposed in the highest fossiliferous beds along Hnneys Creek, in the SWI4 
sec. 9, 1'. 1 S., R. 3 '"·· Leon Count~· . Fin. 1'he Crmcellnri.a. zone is composed 
of line to coarse grained clayey sand replete with fossils, having nn estimated 
total thickness of 25 to 30 feet. It has not been recognized in the Alaqua 
Creek Valley. 

'l'he relationships of the Choctawhatchee marl have already been 
noted in Bulletin 4 of the Florida Geological Survey. The more 
recent collections have only confirmed those relationships, and while 
some species have been added, they are as a rule confirmatory of our 
previous findings. 

'l'he foraminiferal fauna of the lower part of the Choctawhatchee 
not covered in Bulletin 4 is distinctive and shows relationships to 
the upper zones of the Choctawhatchee and to the Shoal River below. 
The fauna of the Y olclia. zone ha:;; been discussed at some length in a 
note after description of sample No. 4b on page 9. 

Nfansfield" has correlated a fauna at Alexander Spring·, in the 
northeast corner of Lake County about 5 miles south of Astor, as 
belonging to the Ecphora zone of the Choctawhatchee and material 
from a well at a depth of bebYeen 65 and 100 feet near Kissimmee, 
Osceola County, as belonging to the Cancellw·in zone of the Choctaw­
hatchee. 

In confirmation of the presence of Choctawhatchee formation in 
east central Florida , the foraminifera from well cuttings from seven 
drainage wells in the vicinity of Orlando, Orange County, between 
depths of 35 to 85 feet represented Choctawhatchee formation. The 
material is not younger than the Cnncellar-ia zone nor older than 
the Ecplwra zone, and likely both zones are represented. The cor­
relation is made using 44 species. The samples below 85 feet to a 
depth of about 130 feet are phosphatic sanely marl of the Hawthorn 

'c. \V. Cool<e and Stuart Mossom, Geology of Florida, Florida G eol. Survey 
Ann. Rept. 20: 108. 1929. 

'W. H. Dall and Joseph Sta nley-Brown, Cenozoic geology along the Apalachicola 
River, Geol. Soc. Am. Bull. 5: 168-169. 1894. 

·' VI' . C. Mansfielcl in Geology of Florida. p. 140. 1929. 
"Mansfield VI'. C .. Miocen e Pelecypods of th e Choctawhatchee Formation of Flor­

ida: Florida Geol. Survey, Bull. S, pp. 16 and 19, 1932. 
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formation but with no foraminifera in this interval. At a depth of 
124 feet fra gments of Pecten aca 11 ikos Gardner and other Alum Bluff 
mollusks occurred. 

I•' LOHlDA :\liOGEKE AND .MIOCE:\E NOH'.rH 01~ l<'LOHIIl.-\ CQ;\ll'ARED 

l\'Iansfield" has stated that "The fa una of the Caned/aria zone 
is closely allied to the fauna of the Duplin ma rl of the Ca rolinas 
a ucl appears to have lived at the same t ime,'' and that ''the fauna 
of the E cphora zone is n early related to that in the bed underlying 
the frag·mental series of the Yorktown formation of Virginia," and 
in his more recent paper, Bulletin 8, he states ''the fauna of the 
Area. zone appears to be most closely related to that of the Gatun 
forn1ation of Pana1na ::-:= * '~' =::=,''a nd '' the fauna of the St. f\iarys 
formation of Maryland and Virginia appears to have lived at about 
the same time.'' 

Using the foraminiferal faunas as a basis for co rrela ting the 
Florida Miocene with the Miocene to the north we find but very 
few species that can be used. ~lost of the forms to the north are 
either colder water or comparatively deep \Yate r forms and much 
more widely ranging ones. As we go northward into the lV[iocene 
there are but very few forms comin g in . and the~· are mostly forms 
which have little to do with the Florida series. Howewr, the only 
striking species that seems to connect the F'lorida ?II iocene 1ri t'11 
t hat to the north is Virgllli?w (1'irgulin cll!/ ) l/l.ioccnica Cushman and 
Ponton which occurs in considerable numbers in the Chopt ank and 
also in the St. Marys formations of Maryland. A much more definitP 
correlation might be made if we knew more about the Miocene of 
Virginia and the Carolinas, but at present material from those st'ates 
is Yery scant:~·. 

RELA'.rlVE AGBS 

The Caucellan:(t and E cphora. zones of the Choctawhatchec han• 
been placed in the Upper Miocene and the Area ancl Yohh11 zonrs in 
the Upper l\Iiddle Miocene b~, Mansfield ancl P onton. 

Woodring·"' places the cliYiding lin e between the l\Iicldlc a11d Lowrr 
Miocene at the top of the Chipola formation. \Yc• haYc followed 
Woodring in this. 

However, we f ind it not so easy to definitely assign th e nt ri ott s 
beds of' the Hawthorn. 

0' M ansf ie ld, ., , .. C., Miocene Gast ropods an d Senplwpod s of the C hoctaw hate ll ee 
Forma tion of Florida: F1orida Geol. Survey, Bu ll. :J, pp. 16 & 17, ln30. 

0' Wood ring, \ '1'. P., Miocene m ollusks from Rowde n , Jamaica, Ca rn egie In~titution 
of Was hington, Publi ca tion No. 385 , Part 2. 1028, p. !lO. 
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Originally Simpson stated that the land mammal fauna of the 
fuller's earth deposits at Midway and Quincy, Gadsden County, 
''may be referred to the Middle Miocene with some confidence',,. 
and that the fauna from the Griscom Plantation, Leon County, and 
the Franklin Phosphate Company's mine, Alachua County, ''cannot 
be earlier than Miocene nor later than Lower Miocene''" all of these 
localities are placed in the Hawthorn formation. 

Recently, however, the Florida Geological Survey has collected a 
considerably larger vertebrate fauna from Midway, Gadsden County, 
and from a new locality in Gilchrist County. These Simpson has 
studied and his findings are being published by the Florida Surve~· 
as Bulletin No. 10. 

Eliminating many important details and referring only to the 
two localities, viz. The Fullers Earth Company's mine at Midway 
and the Floriclin Company's mine at Quincy, Gadsden County, where 
we have both a land mammalian and marine molluscan fauna, Simp­
son has found that the mammalian faunas have affinities with both 
Lower and Middle Miocene, with perhaps a leaning towards the 
Middle, and the evidence suggest's the fauna covers the transition 
from Lower to Middle Miocene. 

It is apparent that the marine fauna from Midway and Quincy 
quite definitely referred to the old ''Sopchoppy limestone,' ' now 
placed in the Hawthorn which Dall thought to be close to Chipola, 
and which Gardner correlated ''as a very shallow water phase of 
the Chipola, '' is not typical Chi pol a but at the same time the two 
must be close in age. At Midway, and at Sopchoppy. occur many 
Tnn•1:tellas which appear to be closer to Oak Grove forms than to 
the Chipola. 1t is possible, therefore, that further critical study of 
the mollusks of that part of the Hawthorn represented by the 
' 'Sopchoppy limestone'' may prove to be slightly younger than typical 
Chipola, and perhaps represents a transition phase from Lower to 
Middle Miocene. The marine fauna in the bed of Econfina River 
(See sample No. 7) and placed at the top of the Chipola is another 
link between the typical Chipola of the Lower Miocene and the 
Oak Grove sand of the Middle. 

SElJTi\JENTATION AND ECOLOGY 

The general low relief of Florida, the slight clip to the formations , 
the lack of continuous exposures, with only random elevations to 
rely on. have forced investigators to work out the stratigraphy from 

30 Simpson, G. G., The T ertiary Land Mammals of Floricln: Bull. Amer. Mus. of 
N a t. Hist., vol. 59, art. 3, p. 160, 1930. 

" Idem. p. 160. 
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a critical study of the fossils. Under such a system it is only natural 
that some shifting of beds will take place from time to time as new 
evidence is revealed. 

Cooke and Mossom" have given the following information with 
regard to the conformability of the various formations: 

Citronelle formation-Pliocene-
Unconformity. 

Clwctawhatchee formation-
Unconformity ( r ea sonit bly certain). 

Shoal River formation­
Conformity (likely). 

Oak Grove sand­
Unknown. 

Chipola and Hawthorn formations­
Conformity (apparently). 

Tampa limestone. 

It is difficult indeed with our present kno\\·leclgc of the Tampa 
limestone to arrive at a definite conclusion as to its contact with 
the overlying Miocene. Careful collecting- and critical study of its 
fauna will likely make it possible to zone it. However, in the case 
of the Chipola formation along the Chipola River, at and nea r its 
type locality, we find the soft, greenish-gray shell ma rl of the Chipola 
lying on what looks like the eroded surfacr of the hard, white to 
buff limestone of the Ta.mpa. The great difference between the 
sediments alone would suggest an unconformity. At ·white Springs 
on the Suwannee RiYer there is strong evidence that the Hawthorn 
formation rests on the eroded surface of the Tampa, but here it is 
possible that the Tampa exposed r epresents a lo>vet· zone of the 
Tampa. It is possible to believe that where the earliest part of the 
Hawthorn rests on the latest part of th e Tampa , there will be a 
conformable contact, but to our knowledge such a condition has not 
been recognized. 

ViThile the contact between the Chipola and Oak Grove has not 
been r ecognized, the evidence of the faunas tend to show that they 
are conformable, for the fauna of the typical Chipola by easy g-rada­
tions changes to that of the upper Chipola, and then to the Oak 
Grove fauna. On similar evidence Cooke and Mossom work out 
the probable conformability of the Oak Grove and Shoal River. At 
the time that Cooke and lVIossom made i"heir investigations the lower 
zones of the Choctawhatchee were unknown , and the probabl e un­
conformity between the Choctawhatchee and the Shoal Hiver was 
supported by the difference between the molluscan faunas of the 

,, Cooke, C. W., and Mossom, S., Geology of Florida: Florida Geol. SLn·ve ;•, 20th 
Ann. Rept., pp. 103, 111, 115, and 138, 1929. 
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Shoal Hiver and the lowest then knmn1 bed of the Choctawhatchee. 
H has been found that the lower zones of the Choctawhatchee ar e 
~o closely r elated to 1he underlying Shoal River in their molluscan 
faunas that it is now quite certa in that the Choctawhatchee lies 
conform ably on the Shoal River. This has been confi rmed by the 
discoYCIT at Cheste r Spell ce farm (See samplces Nos. 4a and 4b) 
of the YoldiCL zone likely in con tact with the Shoal River. 

The shore-line during this period was a very yarwble feature, 
advancing and retreating, depositing beds of varying thickness but 
all comparatively thin , and fo rming over-l aps to such an extent t hat 
it is possible that such over-laps might be mistaken for an uncon­
form ity, even between su ccessive zones at any one exposure. 

An intensive petrographic study of the section might r eveal 
important information, as mere visual examination of the material 
making up the fo rmations leaYes too much 1o assumption, in t hat 
most outcrops are to such a degree ''"eathered and oxidized that one 
can often only assume what they appeared like in t heir original 
condition. Th.er e is a considerable degree of similari ty between the 
nnaltcrecl material of the shell marls from the various fo rmations. 

To summarize: This period of time "·as ch a racterizecl, h ere, by 
frequent changes in the position of the shore-line and the formation 
of more or l es~ ex1ensive embayments. Tlwse affected the oceanic 
currents and the bathymetric conditions. There is no suggestion, 
howewr, that a depth was reached which " ·ould support a cha rac­
teristic deep-watr.r fauna. The climate in typical Chipola times was 
prob<lbly warm, tropical to sub-tropical. A grad ual cooling off likely 
took place du ring the time in which the succeeding beds were being 
depositecl. This coolin g- " ·as climaxed at the <>nd of the Ecphom 
zone of i"he Choetawhatehee. The climate in the succeeding Caucel.­
lnl·ia. zone times was probably milder, possibly semi-tropical and 
1ransitional to the' probable tropical to sub-tropical temperatures of 
P li ocene times. 

CH .-\R-\C'l'ERISTIC SPECIES 

\Ve ha ve already discussed the form "·e tentatively name Sordes? 
sp ?. Another striking type of foram inifer found in the Florida 
Miocen e' is that of Vi ,·alt.l-iu eUa ,. a subgenus of the genus r iranli1w, 
"·hich ha s peculiar processes formed across the sutures. Species of 
t his particular group have already been described from Florida 
nncl cr the names, Yi1·anl1:11CL au.nter·i and 11 iranl·ina 1/'1,1·ocenica. A n ow 
Yariety of the former has been added. Forms similar to or identical 
with these range northward as far as Maryland in the Miocene, but 
haw not been recorded elsewhere in the \Vestern Hemi sph ere. It is 
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intere;;ting to note that the other representatives of this subgenus 
occur in central Europe and are of equivalent age. Such forms may 
well be used for index fossils for this part of the Miocene, in these 
two regions at· least, as they are very l':tr iking, and in North America 
at least witlely distributed in the Miocene of the Atlantic Coastal 
Plain. 

The following lists of species have bern prrpa.recl hom the distri­
bution table, and might be termed, in a sense, the characteristic 
species of the zones and· groups of zones. However, many species 
which are characteristic are not included in such a list and for 
such, reference to the text is necessary. For example, Vii'[J'Itlina, 

qnntel'i occurs commonly in all samples from the Arcn zone of the 
Choctawha1'cher, it occurs very rarely in the Cancellal'in. and it 
occurs also in the upper beds of the Shoal River formation but here 
rarely and then always associated \Yith V1:1'[/'lllina miocenica. It also 
must be stressed that e\'en though the characteristic species are im­
portant, the g-rouping of the species cannot be neglected. 

1. S11ede:,; <·onfinetl to the ('aneellaria Zonp: 
Textniada fluritlaun 

foliaeea , Yar. oecidentnlis 
Bigenerinn nodosaria. YHI'. t<•xtilarioi<l<'a 
l\Iass ilina gun teri 
Spiro!()(·nlinn sp. 
'l'rilnenlina a~pPrnla 
Plnnnlaria sp. 
Lingulinn Sll. 
X otlosa ria calolllorpha 
Lngena qnndrabt 
Pyrulina al!Jntro;;si 

.... : . . .. 
····· .. ... .. . . 
····· .... 

II II 0 0 II . . . . :·.~· .· ..... . 
11 ee • • 

S igmomorph inn will in mson i 
F: lphitli nm incertnm 
Pn Yon ina mioeenica 
lluliminella snbteres 
Bulimina marginata 

. . . .... ..... ... . . · .... ..... 
··:·: ... . . . . ... 

~ .... . 
•••a• . •" .. ~ · ..... 

BoliYina pnlchelln, YHr. p1·imitiYa 
tteu:;sia spinulosa Yar. 
I' a tell ina r·utTnga tn 
Ois('orhis orbicularis 
J<~pnn i<I P>: Ia tern lis 

AN·n·ui inn inh:tf'l'PIIs 

.. .: ... 
.. . . . . . .. . 
····· . : 

··:·~ . .. . 
• .... Q .. ... . . . .... .... . . . ... 

.. : ·: . ... ...... . .. .. .. ~ ·~ . ... . .. . . . ... ·: .. . . ·. ·.: .. . . :·.·. ·. . ... ~ 
'rohtl un111he r of spP<'ie~-2 -t:·.-.· ·:·:· . ... . . .. 

. , ~[l t' <'i e;; O!'('lll'illg in both I"IJC CaiH·ell:tria :tlld nw Ecplwra Zon('S of tlt<.";·~ ····~ 

( 'hod:t\\'hat<'lwl' lmt· not PlsP\\'hPI'(' in the Flori<la Miof'ene: ~ • • :. • ···~ 
T<•xt·uJnria mayori 
Quinqueloeulina d. fusea 

. . . · ... .... 
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Ln gena hexagonn , vnr. scnlariformis 
costata, nu·. Hllll1horn 

Gutt.ulina costatula 
Pset\dopolymorphina ru til a 
Virgu lina fusiformis 
Boli\·ina plicutella 
Discorbis cunsub rina T ota l lllllllbe r of s pecirs- !J 

3. Species confined to the Ecphora Zone of the Ch oc tn whntchee: 
Quinqueloculinn contortn 
SpiroloculiHa det1!'essa 
Mnrginul in a dubin 
Marginulina sp. 
Virgulina gun teri , var. curtnta 
lleussia spinulosa, var. 
Uvigerina parkeri 'l'otal 11nmber of species- 7 

4. Species occurriug in both the Ecplrora and Area Zo11es of the Choc taw­
hatchee but not elsewhere: 

Spiroloculina planula ta 
Lagena sulca ta 

orbignya11a, va r . lacuna tn 
EllipsolageBn bidens 
Spirillin n orbicularis Total unmber of specie~- 5 

5. Species confined to the Arcn Zone of th e Chuctawhatchee: 

····· ..... .... 
:.: .. : ..... 
~ .· .. ..... .. . .. 

Massilina qundrans, vn r. 
l!'lintina floridnna 
Robulus fl orid nna 

catenulatus 
Plnnulnrin sp. 

, • ••, ;• :J.lnrginulinn sp. 
' ''Guttulina austrinca . . . . . . 

'•.;, •,,'G1obulina rotundata 
• ··" •• •oE!ph idium sngrum 
.... : ',''•EJphidium sp. 
;·:·· :. ~.)!ectofrondiculnria floridana 
,• • •, ·: • • 'Bulirnina oYn ta 
• •.• • ·:.·:·Bolivina adYena 
~:::: • :: ·· Loxostonnun gunteri 
·::;• ' •• :. Siphogenerinn la mella ta . .... ..... • .. Chilostomella oolina . . . . T ota l nnmber of spec ies- lG 

~:::· ·· .. . . ... ····· .. . .. •G.:Species confined to the Yoldin 
: ' Amorphina sp . 

Zone of the Choctn wha tchee : 

.. . . . . . . . 
:···· .... 
•,' 

'• :· ... ..... 

·.· ... .· . ····· ····· ·::2~ 
····· : ·: .. . . 

: . : .... . . . .... 

Nodogenerina ndvenu 
Bulimina buchiana Total lltllllher of S]lec ies- :3 

Species confined to the Choctawhntchee hnt not- included in th e nboYe 
groups: 

P seudarcella nrenntn 
Triloculina rotunda 
N oclosaria en tesbyi 
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L n gena cla n 1 ta 
B ulimina grac ili s 

inf lata 
Yirgulina pnnctata 
D iscorbi s f lorida ua 
Cass idulina crn ssa 
P lanulin n depressa T otal number of species-10 

TOT A L NL'lVIBER OF SPEC IES CONFI NED T O TH E 
CH OCTAWHATCHEE ........................... . 

S. Species confined to the Shoal Ril·er Formation : 
Textula ria wa rreni 
Textularia sp. 
l\lnrginulina glnbra 
B ulimina gracilis, Ya r. 
Globobulimina pacif ica 
Bolivina r obusta 
Lama r cki:m a a tlantica 

·················· ..... 73 

Sipbonina jacksonens is, va r. limbosa T otal number of species- S 

9. Species occurring in both the Shoa l R iYer and Oa k Grove bu t not 
elsewhere: 

Bigenerin a fl oriclana 

10. Species confined to the Oak Grove: 
Reussia spinulosa , va r . 
Asterigerin a mioceni ca 

T ota l number of species- 1 

T otal number of species- 2 

11. Species occuriug in both the Oa k Gr ove a nd the Chipola ; bu t not 
elsewhere : 

Quinqueloculin a crn ssn, var. subcuneata 
Sigmomorphina pea rceyi 
Bolivina plicatella, va r . mer a 

... . : .... 
····· .. . .. .... .. ... . 

... " . 

. :·.~ · . . ····· . Amphis tegina florida na 
C~·cloloculina miocen ica Total number of species~· ;,• : 

. ..... .. :. : ~· ... . 
12. Species conf ined to the ChiJlOla : 

Cia vulina tricarinata 
Quinqueloculina camleia na 

chipolensis 
1\lass ilina inaequalis 

boscia na 
quadrans 
incisa 
spinata 
spinata, va r . chipolensis 
spinata, va r. glubra ta 

Spiroloculina grateloupi 
H nuerina bradyi 
Ar t iculina sagra, va r . miocenica 

mayori 

... . ..... . .. . . ... . . . . ... · .... ..... .. . : ... 
... . . . . .. . . . :·: 

··:·~ .... . ..... .. ... . . . .... .... . . .. .. 

. ... . . ... . ... ····· ··:·: . ... 
·: :~· .. ····· . .·.: ... ..... 

····: . ·. 
I II I I 

... ... .... ..... . · ·.~ . . ... . . 
·· ··! ~ . . . .... . . . .. . . 

.... ~ 
····· .. .. . . 
··· ·: ..... . . . 
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Trilocnlina trig-onula 
oblong-a 
~,; ru c ili s 

qnadriluteralis 
qnadrilaterali>:<, Yar. lungicostata 
ln·ung·niartii 

Pyrg-o denticula ta 
Yertehralinu cassis 

mnltilocnla ris 
Denticnlina sp. 
Pol~·morphina ad Ye n a 
Sig-momorphina undnlosa 
EI)Jhidinm incertum, Yar. 
P eneroplis )Wotens 

hradyi 
Sorites? sp"! 
Discorbis candeiana, Yar. bnllata 
Rponides repandns 
Asterig-erina carinata 
Amphisteg-ina ch ipolensis 
Cassidulina chipolensis 
Cibicidell a Yariahilis 
Annnlocibicides vrojectns 
Acen·ulina chipolensis 
Gyps ina Yesicnlaris Total nnmbe1· of species-~!) 

J:{. ·Species confined to the Alnm Blnff Group and not inclmlecl in the ahon• 
g-ron ps : 

Guttnlina lactea 
camlata 

Elphidium chiiJOlensis 
• • •- • : • • ••''irgulina florid ana . . . . . 
···:· •• ::. Eponides antillarnm Total number of spP<.'iPs- ;; 
'•,, ''JIOT A L NUMBER OF SPECIES CONFINED TO THE 

'''" , •" 'ALUM BLUFF GROUP ...................... ..... .......... .............. ..... 1;0 

:.·": :: •• r~Jle figures above are interesting in that they bring out the large .. .. .. .. . 
: : • ' ll\.ljtiber of species that arc confined to the two end zones, viz. the ... .. . .... 

:·:·· ~ •• :. ·ftffl.wellaria. zone of the Choctawhatchee, and the typical Chipola of 
·~~· .. : . , .. :•:.. ·.:::: •f!W Alum Bluff Group. The importance of the Area zone of the .. .... ~ 

••••• ·:::· • ~moctawhatchee is also clear. As worked out in the distribution of . 
•• to • • ••• d 1 •• ..... ,•'lipecies table, an definitely inc icated in the above lists, there are :·:·· . . 

:; •• ·::;: •• :~Jenty of forms to distinguish the different main groups, but on the 
•• :.. : 'other hand, some of the stations are much less easy to determine. 

•:'. •, ·.·: :1Hobably due in a large part to their deeper water position. . . . 
:···· ::::: 
·:::· ·:::· 
e •e • •e • I 

PBRCENTAGE OF HRCJ~NT FORAMINIFERA TN THB ZONES 
AND FOUi\IATIONS 

:· ... 
:· :·.: :·:·: 'fhat the ecologic factor is often much more important than th e 

::-.,:: actual age one, especially in the Tertiary, appears to be borne out 
when the percentages of Recent forms in the various beds are studied . 
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In computing the percentages in the list below we have deemed 
as Recent those forms which havr bern recorded as living in any 
region at the prrsent time. 

C'anr•c/lari(f 7.0IH' ..... . 74o/o} 
J~r·ph or({ mne ... ....... 70 o/o 

Chol'l"nwhatchee 
.· t_n·(f. ;r.onl' ............... .. . ~3% 

formation ...... ___ ---·---·--··- ...... ...... 64% 

} o/d111 zone .... .......... o!:l o/o 

C(frdiu111 !Jed.. . .. . 52%} Shoa l RiYI'r 

i\lidtll l' zone······ ····66% formation ............. 62 % 
TypP zone .. 61 % 

'l'r:ws ition zunp .. i33%} Onk GroYe 
'r,,-llt 1 l.OllP.. . . . .. G5o/o forn1ntion ·-··· .. 58% 

l')l)WI' 7.011€ 

' )'y)lf' ZOII(' 

.... 74%} Chipola 

.... GS% formation .............. .f>H o/o 

Alnm Bluff 
Group .............. ....... 62% 

That the Chipola has such a high percentage of Recent forms is 
l1ue, we beliew, to the fact that conditions have rather uniformly 
existed since that time in the shallo\Y warm watrrs of the Floridian 
and \Vest Indian region, and that the conditions existing between. 
thr Ecphora zone of the Choctawhatchee and the Oak Grove tim es 
represents a greater change in ecologic conditiolls for this area. 

Perhaps the percentage for the Oak Grove sands as a whole shoukl 
he high er. It so happens that the sample r epresenting· the transit"ion 
zone was a very small and old onr, and it was impossible to re-samplc 
tlw locality, as it was deeply sanded over. 

The hig-h percentage for the Upper zone of the Chipola may be 
due in some degree to the relatively small fauna at the single localit? 
sample<l but, at the same time, the hig·h percentage would inclinr · 
one to place this locality in the Chipola rather than the Oak Grove, 
e:-::p ecially as the critical study of the fauna proved very inconclusive 
and showed r elationships to both the Chipola and the Oak Grove. 

~[ansfielcl"' has given the following list of the percentage of recent 
forms occurring in th e three upper zones of the Choctawhai"chre, 
uRing the species r ecord ed in Bull. 4 of the Florida Geol. Survey: 

('mwcl/aria zone .. ······· ·· ·· ·····-·· ·· ·············-··--·---········· ········ 7!)% 

/~ 1 · ph ora ;:one .. ... ......... .. .............................. .......... ... ..... ... .. .. ........ .. .. . 7SC!o 

.·1 /'('II 7.01lP ............ . ....... . ....... . ....... . . . . . .......... .. 

"'Mansfi e ld, \V. C ., Floritla Geol. Survey Bull. 8, p. 10, 1032. 
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It is interesting to note that the percentage obtainable for the Area 
zone by Mansfield and us is the same. The difference in the per­
centages for the two upper zones is clue to the extension, in this new 
work, of the range of some of the forms upward, and the recording 
of a few new forms. 
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SYSTEMATIC DESCRIPTIONS OF SPECIES 

Family SACCAMMINIDAE 

Subfamily Saccammininae 
Genus PROTEONINA Williamson , 18[)8 

PROTEONINA DIFFLUGIFORMIS (H. B . Brady) (7) 

(See F lorida Geol. Suney Bull. 4, p. 15, pl. 1, figs . 1 a , IJ , 1930) 

This species already recorded as rare from the Area zone of the 
Choctawhatchee formation has appeared in our new material from 
a station in the Oak Grove sand, but in none of the other formations 
examined. 

Genus URNULINA Gruber, 188-! 

URNULINA COMPRESSA Cushman 

(See Floridn Geol. Survey Bull. 4. p. 15, pl. 1, figs . ~ a, u, 1930) 

'l'his species was described from a single station in the Cancella1·in 
zone of the Choctawhatchee formation in the previous bulletin. It is 
interesting·, therefore, to record a single typical specimen from the 
Oak Grove sand. 

Genus PSEUDARCELLA Spnndel, HlO!l 

PSEUDARCELLA ARENATA Cushman 

(See Florida Geol. Survey Bull. 4, p. 15, pl. 1, figs. 3 a , /J . 1930) 

There are additional records for this species from the ;hen zone 
of the Choctawhatchee, from Jim Kennedy Branch 1 mile east of 
Red Bay, \\Talton County. 

Family 'fEXTUL.ARIIDAE 

Subfamily Tcxtulariinac 
Genus TEXTULARIA Defrnnce, 18:U 

TEXTULARIA AGGLUTINANS d'Orblgny 

(See Florida Geol. Snrvey Bull. 4, p . 16, pl. 1, figs. ,[ a , IJ, 1930) 

Specimens which are referred to this species occur rather widely 
distributed in the Miocene of Florida. As will be seen from the 
table, specimens occur at five stations in each of the Cnncellaria. and 
Ecphorn zones, and one station in the A ·rcn zone. There are specimens 
from the typical Oak Grove sand, and numerous specimens from the 
typical Chipola . 

TEXTULARIA GRAMEN d'Orblgny 

(See Florirln Geol. Sune,\·, Bull. 4, ]1 . 17, pl. l, figs. r. a. 11. l!l30) 

This species is easily · confused with the early stages of some of the 
others that occur in the Miocene, especially the young- of 1'e:ct1tlnr-ia 
11W1JOri. Rath er typi cal specimens hav e; occurred at two stations of 
the Cancellaria zone of the Choctawhatchee, and at one station in 
the typical Chipola. 
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TEXTULARIA ARTICULATA d ' Orbigny 

Pla te 1, fig-nres 1 a, 11 

'l'crt:lulnria arfi.f·ulaln d 'Orhig-ny, Foram. l•'oss. Bass. tert. Yi enn e. IJ. 250, 
]II. Hi, figs. W-1 8, 1840.-H os ins, Yer. :'\at. His t. Vereins Pr. Hheinlnnde, 
Yo!. 50. p . lO!l, ].'l!):3.-Hagg, Bull. Amer. Pal., Yo!. 2, 1\"o. 10, Jl . 1!). 1898; 
l\'larylun<l Geol. Snne~·. Miocene, p. 471, pl. V~2, figs . !i, 7, 1!104.­
l'ushman. U. S. Gcol. Snney, Bull. li7G, 11. 411, 1 !)18. 

Test elongate, two or three times as long as broad, compressed, 
rather evenly tape1·ing with the gr ea t est breadth toward the apertural 
end, periphery acute and slightly keeled; chambers dist inct, ten or 
more pairs in the adult, high and increasing in height toward the 
apertural end; sutures distinct, somewhat curved, extending strongly 
backward; wall distinctly arenaceous wit h much cement , smoothly 
finished; aperture fa irly large, at the base of the inner margin of 
the chamber. L ength .0.60-0.75 mm.; breadt h 0.30-0.35 mm.; thick­
ness 0.1 8-0.20 mm. 

This species wa;; originally described by d 'Orbigny from the 
Miocene of the Vienna Basin where it is fairly common and of dis­
t inctive character. 'fhis species was not previously recorded from 
F'lorida in Bulletin 4, but is apparently widely distributed in the 

. Miocene, particularly of 1\'Iarylancl. It has proved to be a very 
characteristic and abundant species of the Area zoue of the Choctaw­
hatchee, and occurs less cmmnonl:- in the Ecphora zone. There a re 
records from the ~hoal River in all three zones, and also from the 
Oak Grove at a single station. Th e spec ie;; i;; characte ri zed by sharply 
keeled peripheries, and the chambers makin g di stin ct lobes at the 
sides, very gradually increas ing in width un t il the la te r portion, 
where the sides are nearly parallel. 

TEXTULARIA MAYOR! Cushman 

Pia te 1. tig-u res 2. ~ 

(See !•'lorida Geol. Sun·e~·. Bull. 4. p . 17. pl. 1. figs. U-S , l!l:lO ) 

In the n ew material examinell this spec ies has proved io be very 
abundant and r epresentative of the Cancefl aria and Ecphora zones 
of the Choctawhatchee, but occasional specimens also occur in the 
Yolcl1:n zone of the Choctawhatchee ancl the Ca rdi um. bed of i'he Shoal 
River. The fig-ured specimens show the wry gTcat rang-e from prac­
tically smoot h specimens without ;;pines to those which have not 
only prominent spinose projeetions but in some cases have double 
spines at the periphery. Th ere an• all gra(la1'ions between these t\vo 
extremes, and large ser ies haYe shom1 t·he \'Cry great variability of 
this species as represc•ntecl in t he 1.-pper ~[iocene. S imil a r va riations 
occur in R ecent materi al from off the pt·rs r nt· coast of F'lorida . 
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TEXTULARIA FLORIDANA Cushman 

(See Florida Geol. Surw~-. Bull. -l , Jl. 18, vi. 1, fi~s. !) a, /1, 1!.130) 

'l'he only record is that in Bulletin 4 from a single st~tion m the 
r'ance/.!aria zone of the Chowtawhatchee. 

TEXTULARIA CANDEIANA d 'Orbigny 

Pia te S, figures 4 r1. lJ 

'l 'c.rlu luriu cuiu/eiann d ' Orbign~- . in De Ia Sngra, 1-Ii st. Fis. Pol. Nat. Cuba, 
"Fonuninifere~, " p. 143, pl. 1, figs. 2G-27, u;:~!.l.-Foriw:;ini , M.em. ,\.cc:all. 
~c:i., Bologua, ser. 5, vo l. 10, p. 303 (7) , pl. 0, fig. S, 1!.103.-Chupman, Rep't 
For. Subantarctic leis., New Zealand , p. 320. 1DO!.l.-Cushman, U. S. Nat. 
Mus., Bull. 71, pt. 2, p. 12, figs. H-17 (in text), 1911; Camegie Inst. 
Washington, Pnbl. 2Dl, Jl. 32, 1919; Proc. U. S. Nat. Mns., Yo!. G0, p. GO. 
pl. 11, figs. 7, S, 1921; U. S. Nat. Mus., Bull. 100, YO!. 4, fl. lOD, Hl21; 
Ca m egie In st. Washington, Pub!. 311, 11. 23, pl. 2, fig. 2, 1D22; U. S. 
:\"at. l\Ius., Bull. 104, pt. 3, p. S, pl. 1, figs. 1-3. 1!)22. 

'l'e.rl ular-ia sayittu /u Defrance, Ynr. canllc ia1w l\Iillett, .lourn. Roy. l\licr. Soc., 
p. 5G2, pl. 7, fig. 2, 18!.19. 

Test elongate, club-shaped, the early portion narrow, much com­
pressed, the edges almost carinate, slightly tapering to the round­
pointed apex, i'he later chambers enla rging rapidly, much inflated; 
chambrrs 'numerous; wall rather coarsely arenaceous; aperture in a 
broad but shallow smus, at the base of the inner margin of t he 
chamber. Length up to 1.00 mm.; breadth 0.35 mm.; thickness 
0.30 mm. 

This is a common species in the present waters of the vVest Indian 
region including that of southern Florida. Specimens here referred. 
to this spec ies occur in all the formations of the Miocene, but usually 
as rare specimens. Specimens are fairly common and most typical 
in the typical Chipola. as might be expected from the warm water 
conditions prevailing at that time. 

TEXTULARIA FOLIACEA Heron-Allen and Earland, var. 

OCCIDENTALIS Cushman 

Plnte 1, figures -l, G 

Tr ,.rf ularia r·onr·ara !•'lint· (part) (not Karrer) , Rf>p't U . S. Kat. Mus. , Jl. :!8:~. 

18()7 (18!)!)). 

'L'l'.r llllllriu folil/r:ca l-leJ·on-Alle n ami EnrlnJHI, Yar. orwidenlul·is Cushman, 
U. S. l\nt. 1\lus., B ull. 10-!, pt. :i. p. lG, pl. 2, fi~. 1:1, 1!122. 

'rrst broadly rhornbo id in shape, very much compressed, the flat 
faces of the test nearly parallel; chambers compa rat ively few and 
large; sutures distinct, stra ight , but strongly oblique; wall very 
coarsely arenaceous, with a roughened surface fonned by coarse frag­
ments only partially incorporated in the wall of the test. Maximum 
length 1.05 mm.; breadth 0.85 mm.; thickness 0.20 mm. 
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This form has already been recorded from off the coast of Florida 
and in other parts of the Gulf and Atlantic coasts. It has occurred 
rarely at two stations in the Cancellar·ia zone of the Choctawhatchee 
and questionable specimens from a single station in the typical 
Chipola. 

TEXTULARIA WARRENI Cushman and Ellisor 

Plate 1, figures 6 a, b 

'l'extula1·ia, wa1-reni Cushman and Ellisor, Contr. Cushman Lab. Forum, Res,, 
vol. 7, p. 51, pl. 7, figs. 2 a, b, l!J31. 

Test much compressed, broad, periphery subacute, median line 
somewhat raised, outline generally rhomboid; chambers distinct, fair­
ly numerous, low and broad; sutures distinct, slightly raised, meeting 
in a definite, raised area along the middle, slightly curved, the inner 
portion forming an angle from 20-25° with the median line, slightly 
more curved toward the periphery; wall distinctly arenaceous with 
considerable proportion of cement, and rather smoothly finished; 
aperture small, in the median line at the base of the last-formed 
chamber. Length up to L20 mm.; breadth 0.60-0.95mm.; thickness 
0.25 mm. 

Specimens have occurred in the Middle zone of the Shoal River 
formation about 4lf2 miles south of Argyle, Walton County, which 
seem identical with this species recently described from the Lower 
Oligocene of Texas. It is fairly common at this one locality, but was 
not observed elsewhere. 

TEXTULARIA sp (?) 

Plate 1, fignres 7 a, b 

The figured specimen shows a peculiar form which is rare in the 
Cardium beds of the Shoal River formation, ~4 mile west of Alaqua, 
Walton County. 

Genus BIGENERINA ll'Orbigny, 1826 

BIGENERINA NODOSARIA d'Orblgny, var. TEXTULARIOIDEA ( Goes) 

Plate 1, figure 8 

(See Florida Geol. Survey, Bull. 4, 11. 18, pl. 1, fig. 10, 1!)30) 

This variety which is one of the most common of the forms of 
shallow water in the g·eneral \Vest Indian region has occurred only 
in the upper part of the Choctawhatchee formation in the Cance7./n1''ia 
zone at four stations. 

BIGENERINA FLORIDANA Cushman and Ponton , n.sp. 

Plate 1, figures 9-12 

'l'est elongate, slender, tapering, the early portion biserial consisting 
of from seven to ten pairs of alternating chambers followed in the 
adult by from two to four subglobular chambers uniserially arranged, 
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periphery rounded;. sutures distinct, very slightly depressed, nearly 
straight in the biserial portion, and strongly oblique; wall finely 
arenaceous with much cement, smoothly finished; aperture in the 
early biserial portion similar to that in T extnla:l'ia, in the adult uni­
serial portion terminal, broadly oval. Length 0.85-1.25 111111 . ; breadth 
0.30-0.40 mm.; thickness 0.20-0.25 mm. 

Holotype (Cushman Coll. No. 16310) from the Middle zone of the 
Shoal River formation, \Vhite 's Creek-Gully south of road and east 
of bridge over creek on Eucheeanna-Knoxhill road, 1 mile west of 
Valley Church, Walton County. 

Besides the t ype locality where the species is abundant there are 
a few immature specimens which seem to be the same from one 
station in the Oak Grove sand. This species is an unusual one with 
the biserial portion making up a. large part of the test.. It should 
make a very good index fossil for this part of the Shoal River forma­
tion. 

CLAVULINA TRICARINATA d'Orblgny 

Plate 1, figures 13 a , b 

C/.av-ulin(£ t?·ic(trinatn d 'Orbigny, in De la Sagra. Hist. Fis. Pol. Kat. Cubn, 
"Foraminiferes," p. 111, pl. 2, fi gs. 1G-18, 1839.-Cushman , Proc. U. S. 
Nat. Mus. , vol. 59, p. 52, pl. 12, figs. 1, 2, Hl21; Ca rnegie In~t. Wa shing­
ton, Publ. 311, fl. 29, pl. 3, fig. 3, 1922 ; U. S. X at. 1\lus., Bull. 104, pt. 3, 
p. 89, pl. 17, figs. 3, 4, 1922. 

Cla vulinn angu.lal"is 'Voodward · (not d'Orbign~·), .Tonm. Nc:-w York 1\Iicr. 
Soc., p . 150, 1885.-Goes, Bull. Mus. Comp. Zool. , Yol. 29, p. :37, 1896.­
Flint, Rep't U. S. Nat. Mus., p. 28!), pl. 36, fig. 2, 1Sfl7 (1899).-Cush­
man, Papers Dept. Marine Bioi. Carnegie Inst. " ' nshington, Yol. !J, · 
pp. 271 ct seq., 1918. 

Val vu/.i.nu. t1·ianguluris d 'Orbi;my. forma Clavulinn angulll'ris Gol•s, Kong!. 
Svensk. Vet.-Akad. Hamll., YO!. 19, i\"o. 4, p. SG. pl. 11, figs. 387-389, 1882. 

The figured specimen represents the only record for this typical 
\Vest Indian species in the Florida Miocene. It has occurred in the 
typical Chipola with numerous other warm water W est Indian species. 

Family MILIOLIDAE 
Genns QUIKQUELOCULI:\'A d'Orbigny, 182G 
QUINQUELOCULINA cf. FUSCA H. B. Brady 

(See Florida Geol. Snn·ey, Bnll. 4, p. Hl, 111. 1, figs. 11, 12, 1930) 

There are a very few specimens from three stations in the Ca.ncel­
lcu·ia zone and one station in the Ecphorn zone of the Choctawhatchee. 

QUJNQUELOCULINA SEMINULA (Linne) 

( Sc:-e Florida Geol. Snney, Bnll. 4, p. Hl, 111. 2, fi;.:s. 1, 2, 1930) 

The numerous records for this species as far as our material shows 
are all from the Camcellan·a and Ecphom, zones of the Choctawhatchce, 
<mel from the typical Chipola where it is common. 
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QUINQUELOCULINA LAMARCKIANA d'Orbigny 

(See Flu.ri<la Geol. Snne~·. Bnll. 4, p. :w, pl. :! , figs. ;{.[;, l!l30) 

'l'his species is more widely distributed than any of the others of 
th e genus in the Florida Miocene, occurring in the Cancellar ia, 

Ecphora and Area zones of the Choctawhatchee, in th e typical Shoal 
River material, and at two stations in the typical Chipola. It is a 
common species in 1'he general W est Indian region, and it is not 
surprising to find it in considerable number s in the warm water 
rnaterial r epresented by the Chipola. 

QUINQUELOCULINA CANDEIANA d'Orbigny 

Pia te 2, figure~ 1 fH' 

(,!uinqu. cloculina cunrl r: iuna d ' OriJi;..:n~-. in Dt> Ia Sagra, Hist . Fis. Pol. l\n t. 
Cuba, "Foraminifl> res,'' p . 109. Jll. 12. figs. :.!4-2G, 1830.- Cu shman . Ca r­
negie Ins tit. Wa shington . Puhl. 3 11 , p . GG, pl. 13, fig. 1, 1022 ; Puhl. 34-1. 
p . 81, Hl2G: U. S . :\a t. l\lus ., Bull. 104, pt . G, p. 27, pl. 3, fig·~ . 1 a-c. Hl2!). 

'l'est nearly twice as lon g as broad; chambers dist inct from 01w 

another, triangular in transverse section, the periphery sharply 
keeled; sutures sharply marked ; \Yall smooth , shiny ; aperture com­
paratively small, with a simple tooth, extending somewhat above tlw 
outline of the aperture. r~en gth 1.00-1 :15 mm. ; breadth 0.60-0.6 ;) 
mm.; thickness 0.35-0.40 mm . 

All r ecords for this species in th e Miocen P material examined are 
from the Chipola formation. As a living species this is known from 
num erous localiti es in the g-eneral \Vest Indian r egion. 

QUINQUELOCULINA CONTORTA d ' Orbigny 

( Sef' Floritla GE'ol. Sun·e~-. Bull. -l. Jl . :!0, pl. 2. fi _gs. G a -r- . 19:{0) 

No specimens were found in our recent collections. In Bulletin -h 
it is recorded from one station in the E cphora zone of the Chocta \\'­
hatchee. 

QUINQUELOCULINA SUBPOEYANA Cushman 

Pin tE' :!. fig-mE's 4 a-c 

( SPe Flori<ln {;pol. Snney , Bull . 4. Jl. :.!1. pl. 2, fi_g~. 7 a-/1. ] !)::lO) 

This was previousl:y found to be ver? rare in t he Chocta whatche(' , 
but in 1his new material has occurred only at one station in the 
tyv ical Chipola. As a living species it is common in shallow water 
about Florida and in tlw ~eneral \Vest Indian region . 

QUINQUELOCULINA COSTATA d'Orbigny 

Pin te :.!, figures 2. :~ 

Quinqu elor:ulina r·oslrtla d'Orhi;::n~·. Ann. Sci. Nat.. Yo!. 7. Jl . :~01 , :\o. :{, lR2G.­
'l'Pl'fJil <'m , M c- n1. ~oe. g(•ol. FrancE', ~Pr. 3, ,·ol. 1 , p . G:l, pl. li ( 11), li:..;s. 
:~a-5l', 1."78.- Cushm:m. TJ. ~- l\nt. i\IuH., Bull. 71 , pt. G, p. -ln, pl. J.:i. 
f i;..:. 1, 1!!17 : Ca rnegie In><ti t. Wa s hington , Pnbl. 311, p. GG, pl. 11, fig. 5. 
1!l22; TJ. S. :\at. Mus., Bull. 104, pt. G, p. ~n. pl. :~ . f igs. 7fl· ( ', 10:.!0. 
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MU-iolina r·o81ata HE>ron-AIIPn nn<l I<Jarlaml. Trans. J',ool. Soe. London, Yol. 20, 
p. 57fl. pl. 44, fi~-o:~. V-12, HJHi. 

'rest somewhat long·er than broad, periphery broadly rounded, the 
apertural end slightly projecting; chambers distinct, inflated, round­
ed in tramwen;e section; sutures distinct, slightly depressed; wall­
ornamented by numerom;, very distinct, longitudinal costae which 
for the most part are llistinctly oblique to the periphery; aperture 
broadly ovate, with a distinct lip which is somewhat' projecting and 
a distinct tooth raised somewhat above the level of the lip. Length 
1.00-1.60 mm.; breadth 0.60-1.00 mm.; thickness 0.35-0.4:) mm. 

Typical specimens of this specie<; are fairly common especially in 
the typical Chipola, but there ar e rare specimens apparently identical 
with it from a single station in the Cwnccllaria zone of the Chocta"·­
hatchee, and in the typical Shoal River. 

In the Chipola it grows to fairly large size, and is ver~- beantifull~' 

costate. The specimens figured are from the typical Chipola. 

QUINQUELOCULINA CRASSA d 'Orbigny, var. SUBCUNEATA Cushman 

Plntc :!. figures 5a-r· 

Jfiliol-ina r-rns8a Heron-Allen and Enrland I part ) ( not· d'Orhi~ny). Trans. 
J',ool. Soc-. London, Yo I. 20, [). 572. pl. 42. fi~. 41 (not 37--!0), 1VHi. 

Quinrnwloeulina r-rfi8MI d'Orbign~·. Ynr. 8UIJCIIIU'a fa Cu~hman. TT. S. :\nt. i\lus., 
Bull. 100, YO I. 4, p. 423, pl. 8V, fig~. -Ia-(' , 1!)21; <'a l'llE'gie Ins tit. Wash­
ington. Publ. 34:!, Jl. G2, pl. :!:~ . fig. 7. 1!t?4 : TT. S. :\at. l\fus. , Bull. 10-l. 
pt. G, 11. :~o. pl. 5, iig-s. 1n-c, Hl:!H. 

()uii!IJIIC{OC'IIlinn ('/'f/88(1 Cn~hmnn ( not d'Orhig-n~·), ('arnl'.~ie lnstit. wa~hin~-o:­

ton, Pnbl. 344, Jl. 82, 192(). 

Test short and broad, with the chambers wedge-shaped. oft-en sharp 
at the periphery, and the surface omamentecl by some\\'hat obscure 
costae, slig·htly oblique to the periphery of the chambers. 

There are a few r ecoeds of this species from off Porto Rico, and 
in the Miocene it occurs in the typical Chipola and also similae 
specimens in the typical Oak Grove sand. 

QUINQUELOCULINA CHIPOLENSIS Cushman and Ponton, n . sp. 

Plate 3, fi~-o:nre~ 1-:~ 

'rest subcircular in side vie·w, very slightly longer than broad 111 

the adult, peripheral angle sharp and keeled; chambers distinct, the 
sides flattened giving a very angulae appear-ance to the test in end 
view; sutures distinct, very slightly depressed; wall smooth except 
for the very fine ornamentation \\'hich cons ists of a reg·ular fine pit­
ting extending over the entire surface of the tes1; apedurc very 
r-:lig-htly extending beyond the outline of the ter-:t, broadly oval. with 
a simple tooth. Length 0.80-1.10 mm.; breadth O.i'i0-0.85 mm.; thick­
ness 0.50-0.60 mm. 
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I-Iolotype (Cushman Cat. No. 16311 ) f rom the typical Chipola 
formation, 'l'enmile Creek, J/ :2 mile below bl"idge on Marianna­
Clarksville road, 22 miles south of Marianna in Calhoun County. 

'l'his is a very distinct species with its sharp angles and peculiar 
ornamentation, and should be an excellent market· fo r the typical 
Chipola. Besides the type station it occurs at two others, showing 
that it probably is to be found in most collections of the Chipola. 

Genus l\IASSILI~A Schlumberger , 1893 

MASSILINA INAEQUALIS Cushman 

Pia te 3, f igures 4iL-c 

Jlass ilina hwequalis Cushman, Proc. U. S. Nat. l\Ius., vol. 59, p. 72, pl. 17, 
figs. 12, 13, 1921; U. S . Kat. l\Ius., Bull. 104, pt. 6, p. 38, pl. 7, figs. 6a-c, 

1929. 

Test much elongate, in the adult spiroloculine, from one side very 
much excavated, the other nearly plane; early chambers quinquelocu­
line, later ones spiroloculine, chambers very elongate, irregularly 
quadrate in transverse section, the peripheral side broader than the 
inner ones, one of t he sides angled .. the other straight; surface pol­
ished, shiny, but with numerous, f iue, linear depressions breaking 
the evenness of the surface; aperture rounded, apertural end of the 
test somewhat projectiug. Length 1.40 mm.; breadth 0.55 mm.; 
thickness 0.30 mm. 

This species which was described from the northern coast of Jamaica 
where it is fairly common, has not been found elsewhere in the \Vest 
Indian region. It is, therefore, interesting to record this from the 
typical Chipola formation although it is as far as seen very rare. 

MASSILINA BOSCIANA (d'Orblgny) 

Plate 3, figures 5a-c 

Quinqueloculina /Jogciano. ll'Orbi;:!n~·, in De Ia Sagra, I-Iist. Fis. Pol. Nat. 
Cuba, "Fornminiferes," p. 191, pl. 11, Jigs. 22-24, 1839. 

Test elongate, more than twice as long· as broad, compressed, 
periphery rounded, apertural end slightly projecting; chambers 
distinct, the basal end much expanded and slightly expanded again 
toward the aperture giving a peculiar appearance to the test; sutures 
distinct, slightly depressed; wall with somewhat broken costae, 
slightly oblique to the periphery; aperture rounded, with a distinct 
tooth which stands slightly above the lip of the aperture. Length 
0.80-0.90 mm.; breadth 0.35 mm.; thickness 0.12-0.15 mm. 

This species which was originally described by d 'Orbigny f rom 
the West Indian r egion occurred only in the Chipola formation, and 
there only as rare specimens. 



'l'HE FORA:\IIi'\IFERA OF THE i\IIOCEi'\E OF FLORIDA 47 

MASSI Ll NA QUADRANS Cushman and Ponton, n. sp. 

Plate 3, figures 6·8 

Test much compressed, only slightly long·er than broad in side 
vie"·, periphery truncate; chambers distinct, numerous, quadrate in 
transverse section, the sides nearly parallel, the periphery almost 
squarely truncate but usually without distinct keels; sutures very 
distinct, slightly depressed; wall smooth; aperture an elongate oval, 
with a very elongate tooth and a distinct lip, with a slig·ht projection 
at the peripheral end. Length 0.90-1.20 mm.; breadth 0.65-0.70 
mm. ; thickness 0.18-0.20 mm. 

Holotype (Cushman Coll. No. 16312) from the typical Chipola 
formation, Tenmile Creek, 1;2 mile below bridge on Marianna­
Clarksville road, 22 miles south of Marianna in Calhoun County. 

MASSILINA QUADRANS Cushman and Ponton, var. 

At the station near the head of Vaughans Creek in the Area zone 
of the Choctawhatchee a form occurred which is not typical of the 
species. There were too few specimens found to definitely describe 
the characters. 

MASSILINA GUNTER! Cushman and Ponton, n. sp. 

Plate 4, figures la-c 

Test slightly longer than broad, very much compressed, peripher~· 
rounded or subacute; chambers distinct, numerous, rather broad in 
side view; sutures distinct, slightly depressed; wall ornamented by 
comparatively few coarse costae, usually slig·htly oblique to the 
peripheral margin; aperture broadly oval, with a distinct tooth and 
slight lip. Length 1.00 mm.; breadth 0.60 mm.; thickness 0.15 mm. 

Holotype (Cushman Coll. No. 16313) from the Cancellaria zone 
of the Choctawhatchee formation, Hosford's Mill (Old Coe 's Mill) 
on Big· Creek about 2 miles north by east of Hosford, Liberty County. 

Besides being very abundant at the type locality, this is found at 
one other station in the Cancellarin zone, and as it is the only species 
of this genus found in the upper part of the Choctawhatchee, it 
should be a good index species for this part of the formation. 

This species is named in honor of -:\Ir. Herman Gunter, State> 
Geologist of Florida. 

MASSILINA INCISA Cushman and Ponton, n. sp . 

Plate 4, figures 2-G 

Test larg-e, very broad, much compressed, periphery broadly rounded 
or truncate; chambers distinct, broad, sides flattened, the early 
quinqueloculine ones somewhat raised in the center of the test above 
the general flat surface; sutures fairly distinct, not usually much 
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depressed; wall dull, due to t he orn amentation which consists of 
numerou s short inci sed lin es, in general slightly oblique to the 
pe ri phery, often giving a roug-h appearance to the surface; a i)erture 
elongate, with a distin ct lip and an elon gate tooth whi ch is frequent ly 
bifid at t he tip. Length 1.00-1.60 mm.; breadth 0 .70-1.25 mm. ; 

thickness 0.30-0.35 mm. 

Holotype (Cushman Coil. No. 16314) f rom the typica l Chipola. 
fo rmation, Tenmile Cr eek, 1j2 mile below bridge on 1\farianna­
Clarksvi lle road , 22 mil es south of ::\Iariann a in Calhoun County, 
where it is very common. 

MASSI Ll NA SPI NAT A Cushman and Ponton, n . sp . 

Pin te 5, figures 1-:{ 

Test somewhat longer fhan broad, much compressed, the ends 
proj ecting, especially the apertural end which fo rms an elonga te 
neck, the periphery acute and the basal half with a se ries of distinct 
spinose proj ections often extendin g- somewhat backwa rd ; chambers 
distinct, broad; suil1res distinct, sli g-htly depressed; wall omamented 
by a few rath er distinct. coarse. longitudinal costae, for the most 
part nearly parallel with the p eriphery; aperture subci rcula r , at the 
end of a projecting neck, ''"ith a slight lip and usually simple footh, 
which may extend slig-htly above the outline of the lip in side view. 
Length 1.00-1.20 mm.; breadth 0.60-0.75 mm.; thickness 0.15-0.18 mm. 

Holotype (Cushman Coli. No. 16316 ) from th e typical Chipola 
form at ion, Tenmile Creek, 1j2 mile belmY bridge on Mariamw­
Clarksv ille roa d. 22 miles south of Marianna in Calhoun County. 

This is t he most distinctive species of the genus in the Florida 
Miocene, and has its nea rest counterpart in ;liassilina. pulcherrima, 
Cushman and Valentin e described from off the coast of Cali fornia 
( Contr. Dept. Geol. Stanford Univ. , vol. L No. 1, p. 13, pl. 4, figs. 
2a, b, 1930) . The Florida ~p ecies is much shorter and broader than 
the Recent, and the ornamentation is much Jess developed. vVi th the 
type occurred two di stinct varieties which are descr ibed belo"· · 

MASSI L1 NA SPINA TA Cushman a nd Ponton, var. CHI POLENSIS Cu shman 
and Ponton, n. var. 

P lnte 5. fignrPs 4-G 

Variety differing from th e typica l in the later charnbe1·s whi ch 
instead of being comp ressr(1 and acute become broadest at· the 
periphery, truncat e, and often with two clistinct keels. at t he sides. 
'l'he spin ose proj ectim1 s are usually faidy distin ct in this variety. 

Holotype of variety (Cushman Coli. No. 16318 ) from the typical 
Chipola fo rmation, Tenmile Creek. 1!:! mile below bridge on Marianna­
Clarksville road, 22 miles south of Marianna in Calhoun County. 
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As shown in the figures, there is a slight tendency for the last­
formed chamber to be slightly less than the complete half coil so 
that, as in Pl. 5, fig. 6, the neck of the last-formed chamber extends 
out away from the previous coil. 

MASSILINA SPINATA Cushman and Ponton, var. GLABRATA Cushman 
and Ponton, n. var. 

Plate 5, figures 7a-c 

Variety differing from the typical in the smooth surface, the 
typical costae of the surface usually entirely missing or seen only 
near the apertural end, and the spinose periphery indicated by only 
a very small and rare tooth-like projection near the base of the 
chamber. 

Holotype of variety (Cushman Coll. No. 16329) from the typical 
Chipola formation, Tenmile Creek, 1j2 mile below bridge on Marianna­
Clarksville road, 22 miles south of Marianna in Calhoun County. 

This variety occurs with the typical form and is distinct from it 
by the smooth surface and the almost complete reduction of the 
spines on the basal half of the chamber. These are, however, rep­
resented in most of these specimens by two or three very obscure 
teeth at the base of the chamber. 

Genus SPIROLOCULINA d 'Orbigny, 1826 
SPIROLOCULINA PLANULATA (Lamarck) 

(See Florida Geol. Survey, Bull. 4, p. 21, pl. 3, figs. 1a, b, 1930.) 

Previously recorded as very rare at one station of the Ecphora 
zone, the only additional specimen of this species is a single one from 
the A1·ca zone of the Choctawhatchee formation. 

SPIROLOCULINA DEPRESSA d 'Orblgny 

(See Florida Geol. Survey, Bull. 4, p. 21, pl. 3, figs . 2a, b, 1930.) 

No further specimens have been found. We have recorded it from 
the Ecphom zone at Jackson Bluff. but it is possible the sample was 
from the Ca.ncellcu·iCL zone of the Choctawhatchee. 

SPIROLOCULINA GRATELOUPI d'Orblgny 

Spiroloculina ·grateloupi d'Orbigny, Ann. Sci. Nat. , vol. 7, p. 298, No. 3, 1826. 
Terquem, Mem. Soc. geol. France, ser. 3, vol. 1, p. 52, pl. 5 (10), figs . 
5, 6, 1878.-Wiesner, Arch . Prot., vol. 25, p. 208, l!H2.-Cushman, U. S. 
Nat. Mus., Bull. 71, pt. 6, p. 31, pl. 4, figs. 4, 5, 1Dl7; U. S. Nat. Mus., 
Proc. , vol. 56, p. 634, l!ll(); U. S. Nat. Mus., Bull. 100, vol. 4, p. 3()G, 
pl. 78, figs. 4a-b; pl. 100, fig-. 3; figs. 17. 18 (in text) , 1()21; Carnegie 
Instit. Washington, Pub!. 311, p. 59, 1()22; Pub!. 342, p. GG, pl. 20, 
figs. 3, 4, 1924; Pub!. 344, p. SO, 1()2G; U. S. Nat. Mus., Bull. 10,1, pt. G, 
p. 40, pl. 8, figs. la-b, 192(). 

Spiroloculina excava.ta H. B. Brady (not ll'Orbigny), Rep. Voy. Challenger, 
Zoology, vol. (), p. 151, pl. 9, figs. 5, 6, 1884. 
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'rest elongate, broadest in the center, tapering toward either end; 
chambers rapidly thickening as added, in end view the periphery 
much the broadest portion of the test, central portion deeply exca­
vated, periphery of the chambers in end view much convex, especially 
in the central portion, the edges broadly rounded; chambers evenly 
curved, the final chamber somewhat projecting, both at the basal and 
at the apertural ends, the latter having a decided neck with a phialine 
lip, the aperture itself rounded and with either a single tooth with 
a bifid end, the two projections forming a concave extremity, or in 
some cases a pair of such bifid teeth opposite one another; surface 
of the test dull, somewhat roughened. 

It is rather strange tha:t this widely dish·ibuted species which 
occurs rather commonly in the Recent warm waters of the Florida 
and vVest Indian regions should be so rare in the Miocene Single 
specimens were found at two stations in the typical Chipola, but 
neither of them was sufficiently well preserved to warrant figuring. 

SPIROLOCULINA sp.(?) 

(See Florida Geol. SurYey, Bull. 4, p. 22, pl. 3, fig. 3, Hl30.) 

No further occurrence is noted of this form previously recorded 
from a single station of the Ca.ncellaria zone of the Choctawhatchee. 

Genus HAUERINA d"Orbigny, 1839 

HAUERINA BRADYI Cushman 

Plate 6, figures la-c 

Hau erina comprcssa H. B. Brady (not II. conwressa d"Orbigny), R ep. Vo~· ­

Oha /Zenger, vol. 9, p. 190, pl. 11, figs. 12, 13, 1884. 

Hauerina bradyi Cushman, U. S. Kat. Mus., Bull. 71, pt. G, p. 62, pl. 23, fig. 2. 
1917; Proc. U. S. Nut. Mus., vol. 59, p. 72, 1921; Ca rnegie Instit. \Vush­
ington, Pub!. 311, p. 71, 1922; Pub!. 344, p. 82, 1926; U. S. X at. Mus., 
Bull. 104, pt. 6, p. 47, pl. 10, figs. 4-9, 1929. 

Test much compressed, the very earliest ones milioline, later ones 
becoming spiroloculine, and finally in the last-formed coil more than 
two chambers appear; wall very finely striate-reticulate; periphery 
rounded or subcarinate; aperture a sieve-plate the entire height of 
the chamber, curved, with numerous pores. Diameter 0.40 111111.; 

thickness 0.10 mm. 
Rather typical specimens of this species occur at several stations 

in the Chipola formation, but not elsewhere in the Florida Miocene. 
As a Recent species it is widely distributed in tropical waters, and 
has been recorded from the Tortugas, Jamaica, and Porto Rico in 
the West Indian region. 
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Genus SIG~IOILIKA Selllumber:,::er, 1887 

SIGMOILINA TENUIS ( Czjzek) 

(See l•'lorida Geol. Suner, Bull. 4. p. 2:!, pl. 2, figs . Sa-c, Hl30.) 

'l'his species which 'n1s previously recorded from the three upper 
portions of the Choctawhatchee formation has occuned in the new 
material from thes ~ same portions, as well as a few specimens from 
the Cwrcl·imn beds and middle zone of the Shoal H.iver formation. 
As a species of rather deeper waters it is not surprising that it is 
absent in the Chipola. 

Genus ARTICULDL\. <!'Orbigny, 1826 

A RTICU Ll NA SAG RA d 'Orblgny, var. M IOCEN ICA Cushman and Ponton, n. var. 

Plate 6, figures 2-4 

Test elongate, slender, tapering; chambers distinct, the early ones 
quinqueloculine, later ones uniseria l, increasing only slightly in size 
as added, about twice as long as broad , thickest in the middle ; sutures 
distinct, especially in the later portion; wall ornamented by straight, 
plate-like, longitudinal costae, those of adjacent chambers independ­
ent of one another; aperture round ed, with a distinct lip which is 
rounded and not greatly extending· beyond the outline of the chamber. 
Length 0.85-1.10 mm.; diameter 0.20 mm. 

Holotype of Yariety (Cushman Coll. No. 16330 ) from the typical 
Chipola formation, Tenmile Creek, lh mile below bridge on lVIarianna ­
Clarksville road, 22 miles south of Marianna in Calhoun County. 

This variety differs from the typical form of the species, as 
developed in the \Vest Indian region by the much narrower shape 
of the test as a "·hole, and the lip, " ·hich in the variety is narrow 
and rounded. 'l'he variety is Yer.v characteridic of the iypical 
Chipola, occurring often in large numbers, and recorded in all of 
1he stations from which we had material. 

ARTICULINA MAYORI Cushman 

Pin te G, figures Ga , b 

.-lrtiuulina mayori Cnshmnn, Carnegie InstiL ·washington, PniJI. :n1, p. 71, 
pl. 13, fig. G, Hl22; U. S. :\'at. Mus. , Bull. 10-!, pt. 6, p . 52, pl. 12, fig. G, 
192!). 

Test elongate, early portion in the microspheric form miliolinc, in 
the megalosphcric form Cornnspil'n-Jike, the remainder and larger 
portion of the test made up of a linear series of elongate chambers 
c-radua lly increasing in size toward th e apcrtural end; chambe rs 
1runcate at the distal end. then somewhat circular without a lip ; 
l'>urface of the chambers with several rounded, lon gitudinal costae. 
Length up to 2.00 mm.; breadth 0.30 111111. 
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This species is only known from the 'l'ortugas region off Florida, 
and the measurements here given are of Recent specimens. ln its 
!iving form it is a slenuer species aml rasil.Y broken so that eompi Pte 
svecimens are ra re. 'l'his will probably aeeonnt for the fa et t hat 
@ly broken chambers of this form have been found in our ma terial. 
'J'his oecmred at two of the stations in th e typieal Chipola. It differs 
from t he preceding in the very much lon ge r chambers and in t he 
less prominent costae. 

Genn s 'l'RILOC ULI:\A d'Orllig n.1·, 1826 

TRILOCULINA TRIGONULA ( Lamarck) 

Pla te 6, figures Ga-c 

.!fi/io/U cij lri!}rmlllrl L a marck , Ann . Mu s., YO!. ;), p. 351, ::\0 . 3 , 1804 ; YO!. n, 
pl. 17, fig. 4, 1807 . 

'l'ril oc ulina triyouu/.a d 'O rbigny, Ann . Sci. :\a t .. Yo!. 7, p . 2DD. :\o. 1. pl. Hi , 
fi gs. i3-H. 1826 ; l\Iode les, ~o. n0, 182Ci.-Cn shma n , U . S. :\at. l\Ins., 
Bnll. 10-I, vt·. ti, p. i3Ci , pl. 12, fi gs. 10, 11 ; pl. 18, J'igs. 1, 2, l!J2n . 

.lfiliolinn tri y onulu \Yilli a msun , R ec. Foram . Gt. B ri ta in , p. 84 , p l. 7, fi gs. 
180-182, 1858.-H . H. Bnuly, R ep. \'oy . Cliullcnycr, Zoology, Yo!. !l , p. 1Ci4, 
pl. 3, figs. H -1Ci, 1884. 

Test in the adult with three Yisible chambers, th e ang·les ronllll ecl , 
the periphery broadly convex, wh ole t est somewhat lon g-e r than wid e, 
in end vie\\' r ounded , t riangular, t he siclPs eonYex; su tures d istin ct; 
'':all smooth ; aperture with a r ather broatl bifid tooth. r..~en gth 0.6:J 
Jrt111. ; breadth 0.30 mm.; thickness O. :W mm. 

Specimens r eferred to this spec ies occur at onl.v ont• stat ion in the 
Cl!ipol a formation. 

TRILOCULINA OBLONGA ( Montagu ) 

Pin te G, f ig-nres 7o -r· 

l ' cnnicu l uJJt o !Jlou g tlllt 1\lon ta g-n . T est. Hrit: ., p . i:i22. pl. 14, f ig-. 9, l S<R 

'I'ri loculin a n1Jiouurt d 'Orllignr, Ann. Sei. :\a t.. Yo!. 7. p . 300. Xu. Hi. Modele!', 
:\o. 95, 1S2Ci. (Fo r f urther r efe rences, !'ee C' n,;:hmnu. U. S . :\at. .l\Ins., 
B ull. 104, pt. Ci , p . 57, 1029. ) 

Test elongat e. in end vie" · t ri angular . 1he silles broadly curved 
and angles rounded, the adult with three Yi:-,ible chambers. infla t ed, 
the last-formed chamber broadest near the initial end and longer 
1 han t he preceding ones; sut ures distin ct. dep ressed ; wall smooth 
and usually polished; ap erture ova l with th e t ooth simple, or n a rrow 
nnd bifid at the tip . L eng-th 1.00 mm. ; breacHh 0.5;) mm.; 1hickmss 
0.35 mm. 

A few specimens ar e r eferred to t his species, one of which is 
fig ured. They a re from the Chipola fo rmation only . 
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TRILOCULINA GRACILIS d'Orblgny 

Plate G, figures 8, 9 

'l'riloc lllilla grar:ili~ !l'Orbign~·. in De la Sagra, llist. Fis. Pol. Kat. Cuba, 
" F oraminifl•res; · p. 181, pl. 11, figs . 10-1 2, 11'3!1.-Cushman , Carnegie 
InstiL Washington, Pnbl. :~11. p. 74, 1fl22: U. S. Nat. :Mns ., Bull. 104, 
pt. G, p. ::ifl. pl. 14, figs . .Ja-1'. 1fl:.!fl. 

Test elongate. slender, triloculine; chambers romH.l ed; sutures very 
slight!~· depressed; apertural end extended into a cylindrical neck, 
~: he outer end of which is enlarged and has a phialine lip; surface 
:.;mooth ot· Yery finely st1·iate; aperture circular, with a slight tooth. 
r_,ength 0.35-0.45 mm.; breadth 0.12-0.18 mm.; thickness 0.06-0.10 mm. 

This species was originally described from the W est Indian region, 
and is small and easily overlooked, but probably widely distributed. 
As a liYing form it occurs at the Tortugas, and it is, therefore, 
interesti11g that it occms at most of the stations in the typical Chipola 
material , but not in any considerable numbers. It is a distinctive 
species with an elongate neck, and can hardly be confused with any 
other speci es of th e fauna. 

TRILOCULINA QUADRILATERALIS d'Orbigny 

Plate 7, Ligures 1a-r: 

1'rilorllfi na f/1/ll(lrilatcralis (l'Orbi;::n~· . in De Ia Sagra, Hist. Fis. Pol. ~at. 

Cuba, "Fornminiferes." 11. 173, pl. 9, fi)!s. 14-1G, 183fl.-Cnshmnn, Proc . 
U. S. :\'at. 1\Ius. , vol. fi!), p. 71, fig. 11. (in text), 1!)21; Carnegie Instit. 
Wa shington, Pnhl. :311, p. 7G, 1!)22; U. S . Nat. l\In s., Bnll. 104. pt. 6, 
p. CM, 1029. 

Test somewhat longer than broad, in the adult the exterior composed 
of three chambers, generally quadrangular in oui'line, th e periphery 
slightly convex, but the angles acute and projecting, sides concave; 
wall " ·ith numerous fine, incised, short lines; aperture oblong, with 
a single elongate tooth, projecting slightly above the outline of the 
aperture. Length 0.90 mm.; breadth 0.70 mm.; thickn ess 0.50 mm. 

This species l1escribed by d 'Orbigny from the shore sands of Cuba 
is also known from the northern coast of .Jamaica and from numerous 
stations off th e coast of Florida. In our material it has only occurred 
in the Chipola formation from Tenmile Creek. It is a distinctive 
species in thr sharp outline of the chambers and the very squarish 
form of the individual chambers in transverse section. The tooth 
often becomes distinctively bifid as shown in the figures, and extends 
somevvhat above th e surronnd ing lip. 

TRILOCULINA QUADRILATERALIS d ' Orbign y, var . LONGICOSTATA Cushman 
and Ponton, n. var. 

Plate 7, figures 2n-c 

Variety differing from the typical in the ornamentation of the 
test, which consists of numerous, distinct, very fine, raised, longi­
tudinal costae, in general parallel to the periphery of the chamber. 
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Holotype of variety (Cushman Coli. No. 16332) from the typical 
Chipola formation, Tenmile Creek, lf2 mile below bridge on Marianna­
Clarksville road, 22 miles south of Marianna in Calhoun County. 

This variety is not as abundant as the typical form, but is very 
distinctive. It occurs at two stations in the Chipola formation but 
not elsewhere. 

TR I LOCU Ll NA ROTUNDA d'Orblgny 

Plate G, figures 10a-c 

1'riloculina. Totunda d'Orbigny, Ann. Sci. Nut., vol. 7, p. 299, No. 4, 1826.­
Schlumberger, l\iem. Soc. Zoo!. France. vol. 6, p. 206, pl. 1, figs. 48-50, 

1893.-Cushman , CurnE>gie Instit. Washington, Pub!. 311, p. 73, 1922; 
Pub!. 344, p. 82, 1926; U. S. ;'~;at. l\lus., Bull. 10-!, pt. 6, p. 59, pl. 14, 
figs . :3a-c, 1929. 

MUiolina. ·rotunrla Millett, .Jonm. Roy. l\licr. Soc., p. 267, pl. 5, figs. 15, 16, 
1898.-Sidebuttom, l\lem. Pruc. Manchester Lit. Philos. Soc., vol. 48, 
No. 5, p. 8, 1904. 

'fest somewhat longer than wide; chambers rotund; periphery 
broadly rounded; surface of the test made up largely or entirely of 
the two last-formed chambers; sutures Yery slightly depressed; 
apertural end somewhat contracted, with a slightly thickened lip; 
aperture rounded, with a single bifid tooth, projecting somewhat 
above the outline of the aperture; surface of the test smooth and 
shining, often with transverse wrinkles. Length up to 1.00 mm.; 
breadth 0.90 mm. ; thickness 0.65 mm. 

This is the only species of the genus in our material not confined 
to the Chipola formation. '\Ve have specimens from the Choctaw­
hatchee both in the CanceUaria and A1·ca zones, and it seems to be 
wanting entirely in the typical Chipola. In the A1·ca zone it is rather 
·abundant at the one station at which it occurs. 

TRILOCULINA BRONGNIARTII d'Orbigny 

Plate 6, figures 11a-c 

'l'rilocu.rinn brongniartii d'Orbigny , Anu. Sci. Kat., vol. 7, p. 300, No. 23, 1826.­
Parker, Jones, and H. B. Brady, Ann. l\lng. Xat. Hist., SE'l'. 4, vol. S. 
p. 250, pl. 8, fig. 9, 1871.-Cusluuan, U. S. ;'l;nt. l\Ius ., Bnll. 10-!, pt. 6, 
p. 63, pl. 16, fig. 4, 1929. 

jjfi.UoUna b·rongnia.rtU Howchin, 'l'rans. Proc. ·Roy. Soc. S. Austmlia, vol. 12, p. 
2, 1889.-Heron-Allen and Earland, Proc. Ro~·. Irish .-\.cad., vol. 31, pt. 6-!, 
p. 33, 1913; Trans. Zoo!. Soc., London, vol. 20, p. 580, 1915; Trans. 
Linn. Soc. London, vol. 11, ser. 2, p. 214, 1916; British Antarctic Expecl., 
Zool., vol. 6, p. 70, 1922. 

'l'est small, elongate, somewhat more than twice as long as broad, 
periphery rounded; chambers distinct, the apertnral end strongly 
projecting; sutures distinct, slightly depressed; wall ornamented by 
rather coarse longitudinal costae slightly oblique to the periphery; 
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aperture broadly elliptical, with a distinct phialine lip. Length 0.50 
mm.; breadth 0.20 mm.; thickness 0.10 mm . 

. This species originally described by d 'Orbigny from Soldani 's 
figures from the Mediterranean seems to be very close to the form 
figured here. It occurs only in the Chipola formation, and is very 
rare at two stations. 

TRILOCULINA SCHREIBERIANA d'Orblgn y 

(See Florida Geol. Suney, Bull. 4, p . 22, pl. 3, figs. 4a-c, 1930.) 

This species was recorded in the earlier bulletin as very rare, 
occurring at a single station in the Cancella1·in zone of the Choctaw­
hatchee formation. '\Ve have found it only in the typical Chipola 
material in our more r ecent collections, although specimens were 
rather abundant at that one locality. 

TRILOCULINA ASPERULA Cushman 

(See Florida Geol. Suney, Bull. 4. v. 2:3, pl. 1, fig. 13, 1930.) 

This \ras previously r ecorded from a single station in the Cancellctria 
zone of th e Choctawhatchee. bnt no further specimens have been 
found. 

Geuus FLI:\'TI:\'A Cushman , 1021 

FLINTINA FLORIDANA Cushman a nd Ponton, n. sp. 

Plate 7, figures 3-G 

Test much compressed in side view, periphery broadly rounded; 
chambers in the early stages two in each whorl, later with three 
chambers making up the adult coil in a single plane; chambers fairly 
distinct, increasing rather uniformly in size as added, in transverse 
section broadly oval; sutures fairly distinct, slightly depressed; wall 
ornamented by numerous, distinct, somewhat rounded, longitudinal 
costae, slightly oblique to the periphery; aperture broadly oval, with 
a distinct tooth and a very slight lip. Diameter 0.70-1.00 mm.; 
thickness 0.25-0.30 mm. 

Holotype (Cushman Coil. No. 16333 ) from the Arcct zone of the 
Choctawhatchee formation, 100 feet below fa1Is near head of Vaughan's 
Creek (locally called Blount 's Creek) in Sec. 27, '1' . 2 N., R. 19 W., 
'\Valton County. 

This is a very fine and distinctive species which occurs abundantly 
at the type station but not elsewhere in the mate rial that we have 
examined. It should, therefore, be a distinctive spec ies for this part 
of the Choctawhatchee, especially as the genus is in most of its species 
confined to the Indo·Pacific region. It, therefore, apparently r ep­
resents a distinct local development which, as often happens, became 
exceedingly abundant at that particular tim e and place. 
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Genus PYRGO Defrance, 1824 

PYRGO SUBSPHAERICA (d'Orblgny) 

(See Florida Geol. Survey, Bull. 4, p. 23, pl. 3, figs. Ga-c, 1030.) 

·while this species was previously recorded from the Choctawhatchee 
it must be extremely rare there as no further specimens were found. 
In the table we have noted this previous record in the Ecphom zone, 
and it is possible the original sample was from the Ca·1icellm·ia. zone. 
1 t is fairly common, howev t>r, in thP typical Chipola material. 
occurring at three of the four stations. It is a common species in 
the present shallow water, warm areas about Florida and the \Vest 
Indies. \Ve have a single specimen from one station in tlw Choc­
tawhatchee which is referred to this species with considerable qut>stion, 
and as far as the general chm·acters show it is a characteristic species 
only of the Chipola. 

PYRGO DENTICULATA (H. B. Brady) 

Plate 7, figures 7, S 

Riloculina r ·inocns Lamarck, var. denticul<tta. H. B. Brnd~·. R eJl. Vo~·- Chal­
l enocr, :t;oology, vol. f.), p. 143, pl. 3, fi;..:s. 4, 5, 1884.- ·woodwartl , The 
Observer, vol. 4, p. 7G. 1893.-l\lillett, Jonrn . Roy. Micr. Soc., p. 262, 
18f.l8.-Chapman, .Tourn. Linn. Soc. Zoo!., Yol. 28, p. 398 (list), 1902.­
Dakin, Rep't Pearl Oyster Fish, Ceylon, vol. 5, ]). 228, 1906.-H eron­
Allen :mtl Earland, Trans. Zoo!. Soc. London, vol. 20, p. 551, pl. 40, 
figs . 11-13, 1915. 

JJ-ilocu.lina dent ·iculala Cushman, U. S. Nat. Mnf'. , Bull. 71, pt. G, p. SO. vi. 3H. 
fig. 1, 1917; U. S. Nat. Mus. , Bull. 100, vol. 4, p. 47G, pl. 98, figs. 3a.-b , 
1921; Carnegie Instit. Washington, Pub!. 311, p . 78. 1922; Pnbl. 342. 
p. 70, 1924; Pnbl. 344, p. 83, HJ26.-Hnnznwa, .Jnp . .Tonm. Genl. Pnl. , 
Yo!. 4, p. 38 (table), 1925 ( Hl26). 

P11rgo llcnt·ic: ulata. Cushman, U. S. Nat. l\Ius., Bull. 10!, pt. 6, p . 69, pl. 18, 
figs. 3 , 4, 1929. 

Test elongate, roughly quadrangular in front Yiew; in encl Yiew 
somewhat compressed, biconvex; apertural end broadly rounded ; 
opposite end with a series of short, irregular teeth; wall smooth, 
usually polished ; aperture very broad and narrow, extending nearly 
the whole width of the test, the ends somewhat expanded. with a long 
narrow tooth, making the inner border of the aperture plate-like, 
somewhat raised above the level of the surface to which it is attached, 
as is the whole border of the aperture. Length up to 0.85 mm.; 
breadth 0.70 nun.; thickness 0.60 mm. 

This species while characteristic of the Indo-Pacific r egion has, 
nevertheless, been recorded from the West Indies in shallow warm 
water. It is interesting, therefore, to find typical specimens at two 
of the stations in the Chipola formation. These are characteristic 
and show the usual range of variation in the species. No specimens 
of the striate variety, howeYer , were found. 
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Family OPH'l'HAL"MIDilDAE 

Subfamily Cornuspirinae 

Genu s CORUKSPIRA Schultzr, 1SG-I 

CORNUSPIRA INVOLVENS (Reuss) 

( Sre F lorida GeoL Snney, Rn!L 4, p. 23, pl. :~. fig. G, 1!)30.) 

In the pl'eYious Miocene bulletin this species was r ecorded on !~- a~ 

a single specimen from the Choctawhatchee marl. It must be ex­
ceedingly rare there as no further specimens were found by us from 
that formation. It has, however, occurred at t hree of the four stations 
in the typical Chipola formation which ·would be expected as this 
is a species common in the shallow warm >Yaters of the general vVest: 
Indian r egion and elsewhere at the present time. 

Genu s YEHTEBR.-\LJ:'\A d'Orbi;.:-n~-. 18:.W 

VERTEBRALINA CASSIS d 'Orbigny 

P la te S. figures 1a, /J 

r cr l c llralilla c·oN.~io ll 'Orhi ;.:-n~-. in De Ia Sagra, Hi:,;t:. Fis. PoL :\'at. Cul>a . 
"Foraminifere~,'' Jl. Gl , pl. 7, figs . 14-1G, 1839.-Cushman , Proc. U. S. 

Nn t. Mus .. YOL i)fl, p . G4, pl. 15, figs. 1, 4 ( n ot 2, 3, iJ-S), 1!)21; Camegic 
Jn:-;tit . Wnshington , Pub!. 311, p . 62, 1922; U. S. :'\at. l\Iu:-;. , Bull. 104 , 
pt. H, !>- 96, J)L 22, figs. 4££, b, 1!.129. 

Test compressed, fo r the most part planispirn I ; periphery of each 
chamber with a broad thin keel, two to three chambers in the last ­
formed coil, the main body of each chamber with numerous somewhat 
oblique costae, the last-formed chamber often projecting beyond t he 
periphery of the preceding coil, but carinate like t he earlier ones; 
aperture rlongate, with a distinct everted lip; earlier chambers were 
Yisibly spiroloculine. T..~ e ng-th O,;"iO mm. ; breadth 0.40 mm.; th i ckn rs~ 

0.12 mm. 
'l'he species origin ally described by d 'Orbigny from t he vV est 

fndi an reg-ion is widely distribut ed thrre in \\·a rm shallmr "lratrr.:;. 
\Ve have found the species occurring at one of t he stations in the 
Chipola formation. Specimens are not common, but a rc usually of 
smaller size than I~ecent ones. 

VERTEBRALINA MULTILOCULARIS ( H . B . Brady, P arker, and Jones ) 

PI ate S, fi.!!:nres 2, :~ 

.·l r lic uUnrr '111-Ult'ilrwularis H . B. Brady, Parker. arul :ror u•s, 'l'rnns. Zoo!. Soc. 
London, vol. 12, p. :!1G, pl. -10, fig-. 10. J Fi,S.S.- C us hru:nr , U. K i\':tt. :\Ius .. 
Bull. J 04, vt. G, p . r:;:~. pl. 12, fig-. 7, lfl2!1. 

Test planispiral, much compressed, the s id e~ f'l attenecl or concave. 
periph er y squ arely truncate; chambers increasing in size rather rap­
idly as g rowth progresses; sutmes disti nct. very slightly if at all 
depressed; wall ornamented by a few, round ed, longitudinal costae, 
in general parallel to the periphery; aperture elongate, with a slight 
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lip, but without an apertural tooth. I.~ength 0.50 m. ; breadth 0.40 
mm.; thickness 0.12 mm. 

'l'his species was originally described by Brady, Parker, and Jones 
from the Abrohlos Bank off Brazil. Our specimens from the Chipola 
formation seem to be identical with these Recent ones. 'l'he species 
is fairly common in the typica l Chipola where it occurs at two 
stations. Our figures show some of the variations found in t his 
species from the young stage to th e adult. 

F'amily LAGENIDAE 

Subfa mily Nodosa riinae 
Genns !lOBULUS l\Iont:fort, 1808 

ROBULUS AMERICANUS (Cushman) 

(See F lorid a Geol. Snney, Bull. 4, p. 24, p l. 3, figs. 7a, IJ , 1930.) 

'l'his species was recorded in the previous report from the A1·ca 
zone of the Choctawhatchee. Our later material has been from this 
same zone and also from t he Yoldia zone, and fro m stations collected 
in the Cardium beds and Middle zone of the Shoal River fo rmation . 

R.OBULUS AMERICANUS (Cushman), var. SPINOSUS (Cushman) 

(See F lorida Geol. SurYey, Bull. 4, p. 24, pl. 3, figs. 8u, IJ, 1930.) 

In our new material this variety is somewhat more widely distributed 
than the typical fo rm. It occurs at a single station in the Ecphor<~ 

zone as >rell as in the Area and Yoldia zones of the Choctawhatchee, 
nnd in all three zones of the Shoal River. 

ROBULUS lOTUS (Cushman) 

(See Florida Geol. S tll'Yey, Bu ll. 4, p. :m, pl. 4, fig-s. Ja, 1!, 1930.) 

In the previous report this species was r ecorded from but a sin gle 
station in the CanceUaria zone of the Choctawhatchee formation. 
Our more r ecent material has added records from the Ecphom., A rea, 
and the Yoldia zones of the Choctawhatchee, as well as from all three 
zones in the Shoal River formation. The young stages of this species 
seem to be quite distinctive, having only four or five very much 
flattened chambers with a distinct keel and usually with a clear 
space at the umbo. In the later stages the number of chambers 
increases considerably in the coil, and except for the intermediate 
stages connecting the two they might seem to be quite distinct forms. 

ROBULUS FLORIDANUS (Cushman) 
(See Florida Geol. Suncy, Bull. 4, p. 2G, pl. 4, figs. 2a, IJ , 1930.) 

In Bulletin 4 this is r ecorded from a sin gle station in the Area 
zone of the Choctawhatchee. No further specimens were 11oted. 

ROBULUS CATENULATUS (Cushman) 

(See F lorid a Gt~ol. Snrn•y, B ull. 4, p. 2G, pl. 4, f igs. 3a, b, 1930.) 

The only record in the Florida Miocene is that above, at two 
stations in the Area zone of the Choctcnrhatchee. 
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ROBULUS VAUGHAN! (Cushman) 

Plate 8, figmes G-10 

Cdstcllarin w uglwni Cushma n, U. S. Kut. Mus., Bull. 103, p. Gl, pl. 22, fig. :3, 
1Dl8. 

Test much compressed, with a tendency to uncoil in the last-formed 
chambers, periphery slightly keeled, not lobulated; chambers numer­
ous, about nine in the last-formed coil, increasing gradually in size 
as added although those of the uncoiled portion often decrease pro­
gressiYely as added; sutures distinct, lim bate, u sually with lines of 
beads along the sutures from the umbilicus to the periphery, some­
times wanting·, sutures in the uncoiled portion usually depressed; 
wall smooth except for the beaded sutures; ape r tural face truncated. 
with the edge slightly raised, the aperture itself r adiate, sometimes 
with a slight neck. 

This species was recorded from the Gatun formation as well n~ 

from the Culebra formation of the Oligocene of the Panama Canal 
Zone. It has occmTed in considerable numbers in our newer material 
in both the Ecphora'J Arca. and Yold1:a zones of the Choctawhatchee. 
and from the Card1:nm bed and the lVIiddle zone of the Shoal R.ive r. 

'l'his is a Yery variable species, and is closely related to Rolnd ns 
v·icksbnrgensis fro m t he J_;ower Oligocene of the Coastal Plain 
Region. The uncoiling is very noticeable at some stat ions, and f igures 
of some of these forms are given. 

Genus PLAKULARIA Defrance, 1824 
PLANULARIA sp? 

(See Florilln Geol. Suney, Bull. 4, p. 2G, pl. 4, f igs. 4-6, 19aO.) 

There ar e a very few immature specimens of this genus which add 
littl e to the previous coll ections. 

Genus l\IARGIKULIK A tl'Orb i!-!n~·. 1 ~~u 
MARGINULINA GLABRA d'Orbigny (?) 

Plate 8, figures 12n, 11 

There are a Yery few specimens from the type zone of the Shoal 
Ri\'E'l' formation which may be r eferred to this species. One specimen 
is f igured . The chambers are more or Jess globular throughout al­
though there is some compression in the earlier part of the co il ed 
portion. 

MARGINULINA DUBIA Neugeboren 

Plate 8, fig-ures 1111 , 11 

Mur{li.nu linu d11l1ia Kcugehoren. Verll. ~Iitth. siehcni>Hr;..:. Ver . Nnt:., vol. :!. 
p. 120, pl. 4 . fi1; . 1, 1831; Denkschr. Aknll . 'Viss. " 'icn, vol. 12. p. 100. 

18GG.-Cuslllnnn nnd Lnimin;;, .Jo11rn. Pal., vol. G, p. fJS, pl. 10, fi;..:. 7. 
1!.>31.-Cn,llmnn nnll P11rke r , Con tr. Cushman Lab. F'ora m. Res. , vol. 7. 
Jl. 3 . 111. 1, fig. G, Hl31. 

Mur!Jinul'ina s p? Cnshmnn , Fin. Geol. Snn·e~·. Bull. 4. 11. ~7. pl. 4, fi:;s. Sa, 11 . 

1!.>30. 
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'fest elongate, the early chambers coiled, later ones in a uniserial 
series, the sides nearly parallel or slightly lobulate on the inner 
margin, somewhat comp1·esscd, elliptical in section; chambers distinct, 
the early ones close coiled, the later three to five uncoiled, somewhat 
overlapping; sutures distinct, very slightly depressed, in the later 
portion oblique; wall smooth, aperture radiate, at the dorsal side 
somewhat projecting. L ength up to 1.30 mm.; breadth 0.30 mm.; 
thickness 0.15 mm. 

This species described from the Tertiary of Europe and recorded 
from the Miocene of California has occurred also in the Choctaw­
hatchee formation of Flot·ida. The early coiled portion varies very 
much according to whether the specimen is a microspheric or mcgalo­
spheric one, but the later chambers are more or less uniform in their 
general character. Our specimens arc from the Ecphora zone of the 
Choctawhatchee. 

MARGINULINA sp? 

(See Floritla Geol. Suney. Bull. 4, 1m. ~() & 2T. nl. 4. figs. Tn. 11, 

nnd fla , b, 1030.) 

As in the previous report, there are a few immature specimens of 
:l!aroin-t~lina which cannot be definitely assig·ned to a species owing 
to the lack of material. 

Genus SARACE:\'ARL\ Defrance. 1824 
SARACENARIA ACUTAURICULARIS (Fichtel and Moll) 

(See Florida Geol. Survey, Bull. 4, p. 27, pl. 4, figs. lOa, b , 1930.) 

In the previous report this species was recorded from the ..-lrca 
zone of the Choctawhatchee. In our newer collections it has been 
recorded from that same zone, as well as from the Ecp.Jwra and 
Yoldic~ zones and also from the Card.t~u.m. bed and the Middle zone of 
the Shoal River formation. 

C:enns LIGVLI:\'A d'Oruigny, 11'2G 
LINGULINA sp(?) 

Plate 12, fi.[!'ures 13a. b 

This is a single small specimen which is hen' figured 1vhich seems 
to belong to this genus. It is from the Upper Cancellaria zone of the 
Choctawhatchee marl , and was not found elsewhere. 

Genns DEX'l'ALI:\A !l'Orhiguy, 1826 

DENTALINA COMMUNIS d'Orblgny 

(See l!'lorilln Geol. SnrY!'Y , Bull. 4. ]I. 2T, l)l. 5, fig. 1. 1!)30.) 

'l'he present collections extend considerably the rang-e of this species 
in the Florida Miocene. 'fhe previous r eport r ecords it from seYeral 
stations in the Area. zone of the Choctawhatchee, but "·e haYe material 
also from the Ecpho1·r.t and Yolclia zone as well as from the Carcvi·wm 
bed and the type zone of the Shoal River marl. 
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DENTALINA CONSOBRINA d ' Orblgny, var . EMACIATA Reuss 

(See Florida Geol. Survey, B ull. 4, p. 28, pl. i:i, fig. 2, 1!)30.) 

A few additions extend the range of this form to the Eephora 
zone of the Choctawhatchee and to the type zone of the Shoal River 
formation. 

DENTALINA PYRULA d 'Orbigny 

P late 9, f igures 5, G 

(See Florida Geol. Suney, Bull. 4, J). 28, J)i. G, fig. 3, 1V30.) 

There are a very few broken specimens which fro m the shape 
and arrangement of their chambers strongly suggest that they should 
be placed under this species. The~· are from the Ecplwm and Area 
zones of the Chocta,yhatchee fo rmation , and it is probable that the 
fragmentai·y specimen fig·nrcd in the previous r eport (pl. 5, fig. 3) 
also belongs here. That specimen also 'ras from the Arcn zone. 

DENT ALl NA sp ( ?) 

P late n, figures 1, 2 

There are Ye ry rare specimens mostly incomplete from the type 
zone of the Shoal River formation and the Upper zone of t he Chipola 
which are figured here. The chambers are subglobular and arc 
marked by rather coarse costae evidently obsolescent in the later 
chambers. So far as can be made out the initia l end has a short spinl', 
and the aperture is decidedly at one side. As 110 r eally complete 
specimens " ·ere obtained it seems best not to giYe this a specific mime. 

DENTALINA sp(?) 

Plate 9, figmes 3, 4 

From the same station in the Upper zone of the Chipola there arc 
even more fragmentary specimens of another species which is also 
costate, the costae becoming some"·hat spiral; few in number, sharp, 
and thin . The chambers are elong·ate, and the aperture is decidedly 
at one side of the axis. From the small amount of material no 
specif ic name can be assigned to this form. 

Genus NODOSARIA Lamnrck, 1812 

NODOSARIA CATESBYI d 'Orb lg n y 

(See Flmida Geol. Snn·ey, B ulL 4, Jl. 28, pl. ii , f ig-. 4, Jfi:{O.) 

1'his species has previously been r ecorded from Ca11cel/.lf.ria, Ecphonr. 
and .f11·cn zones of the Choctawhatchce formation ancl our specime ns 
in this new material arc confined to the Ecphorrr r.one. 

NODOSARIA CALOMORPHA Reu ss 

Plate !J, figure i 

At a single :;tation in the Ccmcella.ria r.onP of th e Choctawhatchcc 
1here are a few fragmentary specimens, the best one of which is here 
fig-u red . These are ve ry similar to specimrns found off the East 
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Coast of South America and recently recorded under this specific 
name (Cushman and Parker, Proc. U. S. Nat. ~ius., vol. 80, Art. 3, 
p. 7, pl. 3, figs. 1, 2, 1931. ) It should also be noted that d 'Orbigny 
in his Cuban Monograph of 1839 figured a peculiar form (pl. 1, 
fig. 4) which consists of a series of subglobular chambers. Our 
specimens, however, are more elongate in the chamber form. 

NODOSARIA LONGISCATA d:Orblgny 

:Yod.osal"'ia longiscata d'Orbigny, Foram. Foss. du Bassin Tert. Vienne, p. 32, 
pl. 1, figs. 10-12, 1846.-Cusbman, Contr. Cushman Lab. Foram. Res., 
vol. 5, pt. 4, p. 86, pl. 12, figs. 25, 26, 1!l2!l.-Cole and Ponton. Florida 
Geol. Survey, Bull. 5, p. 33, pl. 6, fig. 4, 1930. 

This species described by d 'Orbigny from the Miocene of the Vienna 
Basin was found in some numbers at one statioi1 of the Canli·u.rn bed 
of the Shoal River formation and no where else in the Florida Miocene. 
It has been recorded from the Miocene of Venezuela and Trinidad, 
the :Marianna limestone of Florida, and the Alazan of Mexico. 

Subfamily Lageninae 
Genus LAGEKA Walker and Jacob, 1i!l8 

LAGENA PERLUCIDA (Montagu) 

(See Florida Geol. Survey, Bull. 4, p. 2!), pl. 5, fig. 5, 1930.) . 

This is a widely distributed species previously recorded from the 
upper three zones of the Choctawhatchee from which we again have 
material at almost every station, as well as stations in the middle 
and the type zones of the Shoal River formation, the type zone of 
the Oak Grove sand, and from the typical Chipola . The species 
varies greatly in the shape of the test 

LAGENA CLAVATA d 'Orbigny 

(See F lorida Geol. Surver, Bull. 4, p. 29, pl. 5, figs . Ga, b, 1930.) 

This species was previously recorded in the three upper zones of 
the Choctawhatchee. In our later material it was found only in the 
A1·ca zone of the Choctawhatchee. 

LAGENA HEXAGONA (Williamson) 

(See Florida Geol. Survey, Bull. 4, p. 30, pl. 5, figs. lla, IJ , 1930.) 

In the previous report this species was recorded as rare in the 
Cancella1·ia zone of the Choctawhatchee. We have found no addi­
tional specimens in this formation , but have specimens from the 
middle zone of the Shoal River formation, and the upper zone of the 
Chipola. 

LAGENA HEXAGONA (Williamson), var. SCALARIFORMIS (Williamson) 

(See Florida Geol. Survey, Bull. 4, p. 30, pl. 5, figs . 7a , b, 1930.) 

As in the previous report this variety has been found to be fairly 
common in the Cancellaria and Ecplwra zones of the Choctawhatchee. 
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LAGENA SULCATA (Walker and Jacob) 

(See F lorida Geol. Snney , B ull . -!, p. 31, pl. G, fig. 10, 1030. ) 

This species was previously recorded from the Ecphon~ and Area 
zones of the Choctawhatchee. Our study of these newer collections 
has shown it to be present in both of these zones, but we have not 
found it elsewhere to extend its range in the Florida Miocene. 

LAGENA SUBSTRIATA Williamson 

(See F lorida Geol. Snney, Bull. 4, p. 31, pl. 5, fig. 14, 1030.) 

While this species is very common in the Choctawhatchee formation 
we have it but from one station in the lower series, that being from the 
middle zone of the Shoal River formation. 

LAGENA COSTATA (Wil l ia mson), var. AMPHORA Reuss 

(See Florida Geol. Surwy, Bull . -!, P- 31, pl. 5, fig. S, 1030.) 

In our present material this species is confined to the Canal/aria 
zone of the Choctawhatchee. Previously it was r ecorded in that zone 
as well as from one station in the Ecphora zone. 

LAGENA cf. STRIATO - PUNCTATA P arker a nd Jones 

(See Florida Geol. StH\'ey, Bull. 4, p. 32, pl. 5, f ig. 9, 1!)30.) 

Our later collections have shown this ~pecies to be p resent in the 
Cancellm· i(~ and E cphom zones of the Choctawhatchee, and also in the 
upper and typica l zones of the Chipola. 

LAGENA ORBIGNYANA ( Seguenza), var. LACUNATA Burrows and Hoil a nd 

(See Florida Geol. Survey, Bull. 4, p. 32, pl. 5, figs . 13a, IJ, 1030.) 

This species was found only in the Camccllar·in zone of the Choc­
ta"·hatchee in our new samples but previously was also recorded from 
the Ecphora. zone of the same fo rmation. 

LAGENA cf. MARGINATO-PERFORATA (Seguenza) 

(See Florida Geol. SurYey, B ull. 4, p. 32, pl. 5, fig. 12, 1030.) 

This species already recorded from th e Choctawhatchee formation, 
" ·here it is most common, has occurred also at a sin gle station in the 
c(~rdi1W/, bed of the Shoal River and the typical Oak Grove sand. 

LAGENA MARGINATA (Walker and J acob) 

Plate 8, fi;.:ure 13 

vVe have a very few specimens which may be referred to this rather 
Yariable species from single stations in the upper three zones of the 
Choctawhatchee and also from the typical Oak Grove sand. 
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LAGENA GRACILIS Williamson 

Pia te 0, f igures 8, 0 

Laycna {/racili~ \Villiamson, Ann. :Mag. Nat. Hist., ser. 2, vol. 1, p . 13, pl. 1, 
fig. G, 1848.-Cushman , U. S. Nat. l\:lm;., Bull. 104, pt. 4, p. 22, pl. 4, 
figs. :3, 4, l!J23.-I-Ieron-Allen and Ea rland, .Journ. Roy. l\:licr. Soc., p. 148, 
1!124.-Clmpmun and Parr, .Journ. Linn. Soc. Zoot., vol. 36, p. 374, pl. 17, 
fig. 4, l!J2(i.-CushBltln . Bull. Scripps Instit. Oceanography, 'l'ech . Ser., 
vol. 1, No. 10, p. 144, 1027.-G. D. Hanna and C. C. Church, Journ. Pal., 
Yol. 1, p. 1!)8, 1028.-Cushman, Contr. Cushman Lab. Forum Res., vol. 5, 
p. G7, pl. 11, fig. 2; p. 88, pl. 13, fig. 11, 1929.-Heron-Allen and Ear land, 
Journ. Roy. l\Iicr. Soc., Yol. 50, p. 1G4, 1030.-Cushman and Moyer, 
Contr. Cushman Lab. Forum Res. , YOL G, p. G3, 1930.-l\lacfadyen, Geol. 
Sun-ey Egypt, p. GG, 1030 (1931).-Hada, Sci. Rep't Tohoku Imp. Univ. , 
~er. 4, Bioi., vul. (i, p. lOG, fig. Gl ( in text), 1931. 

Test elongate, fusiform, broadest in the middle, apertural end 
tapering into a long cylindrical neck with a slightly expanded lip, 
opposite end pointed, closed, surface ornamented by a few distinct 
longitudinal costae. 

There are excellent, " ·ell developed specimens of this species in 
three stations in the Area zone of the Choctawhatchee formation and 
one station in the Canliu·n~ bed of the Shoal River, and there are 
less 1rell developed ones from a single station in the typical zone of 
the same formation . The references above are those since the publi­
cation of Bulletin 104 to which the reader is referred for complete 
references to this species. 

LAGENA QUADRATA (Williamson) 

Plate 12, figures 17, 18 

In the upper part of the Choctawhatchee format ion there are a 
very few specimens, two of which are here figured, which seem 
somewhat like this species described by Williamson. It evidently 
should be included in Entosolenia as there is a distinct internal tube, 
but is here kept with Lagena until someoJJe shall have an opportunity 
to work out the various relationships of the different species which 
have been usually termed Lagena. One of the specimens seems to 
sho1r somewhat of a division into two d istinct parts. 

Family POLY~IORPHINIDAE 

Gen us GU'l"l'ULINA ll'Orbigny, 182G 

GUTTULINA IRREGULARIS ( d'Orblgny) 

Plate> 0, figures 10-12 

(See F loridn Geol. Suney, Bull. 4, 1). 33, 1030.) 

In the previous li'loricla report this species was recorded from a 
single station in the Area zone of the Choctawhatchee formation. 
I-IoweYer, later collections haYe added no others from the Choctaw-
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hatchee, but it has been found to be common in the Chipola, occurring 
at all the stations, as well as in the middle zone of the Shoal River 
formation. 

GUTTULINA COSTATULA Galloway and Wissler 

(See Florida Geol. Suney, Bull. 4, p. 33, pl. 5, fig. 15, 1030.) 

This species is fairly common, but occurred only in the upper two 
zones of the Choctawhatchec where it is represented at about hal£ 
of the stations. 

GUTTULINA LACTEA (Walker and Jacob) 

Pln te 0, figures 15a, b 

(For references to this species see Cushman and O:r.awa, Proc. U. S. Nat. 
Mus., vol. 77, Art. 6, p. 43, 1930.) 

Test ovate, rounded triangular in section, tapering but little, 
rounded at the base; chambers elongate, somewhat compressed, ar­
ranged in a contra-clockwise quinqueloculine series, often tending; to 
become a sigmoid series. each succeeding chamber very slightly re­
moved from the base; sutures depressed, distinct; wall smooth, 
t ranslucent; aperture radiate. 

Specimens seemingly referable to this species occurred in the middle 
and typical zones of the Shoal River formation, and in the upper 
and typical zones of the Chipola. 

GUTTULINA LACTEA (Walker and Jacob), var. EARLANDI Cushman and Ozawa 

(See F lorida Geol. Survey, Bull. 4, p. 34, pl. G, fig. 19, 1930.) 

A few specimens seemingly referable to this variety occurred in 
the Cancellaria zone of the Choctawhatchee and very rarely in the 
middle zone of the Shoal River formation. 

GUTTULINA CAUDATA d 'Orbigny 

Plate 9, figu r es 16, 17 

Gu.ttulina caudata d'Orbigny, Ann. Sci. Nat., vol. 7, p. 2GG. :\"o. 1G, 1826.­
Fornasini, Boll. Soc. Geo!. Ita!., vol. 10, p. 137, fig. 2 (in text), 1900.­
Cushman and Ozawa, Proc. U. S. Nat. Mus., vol. 77, Art 6, ]1. 3G, pl. 6, 
figs. 4, 5, 1930. 

Test unequally compressed, in side view irregularly rhomboid, 
initial end with a spine; chambers elongate, arranged in a clockwise 
quinqueloculine series, each chamber reaching· nearly to the base; 
sutures slightly depressed, distinct; ·wall smooth; aperture terminal, 
radiate. Length 0.60 mm.; breadth 0.30 mm.; thickness 0.20 mm. 

Rather typical specimens of this species occur at two stations, in 
the middle zone of the Shoal River marl, and upper zone of j·he 
Chipola. 

GUTTULINA AUSTRIACA d'Orblgny (?) 

Plate 0, figures 13, 14 

The figured specimens show what may be perhaps representative 
of this species. These specimens are the only ones we have, and are 
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from the A:rca zone of th e Ch octawhatche t~ . 'l'he species is a common 
one in the Miocene of Europe. 

GUTTULINA ROEMERI (Re uss) 

Undn this namP Cnshman and oz~l\\"H ( PrOl:. l r. 8 . Nat. l\1.us. , 
vol. 77, Art. f:i, 1930, p. 41 ) r ecorded a si ngl e. apparent!:,: young 
specimen from th e Area zone of i'he Choctawhat:chee form at ion near 
Heel Bay, Florida . 

\ Ve have found no furiher speci mens to be r eferred to this species. 

Genus PYR UL T!\"A d 'Orbign,\·, 1S2G 

PYRULINA ALBATROSS! Cu sh m an and Ozawa 

(See Floritla Geol. Sune~·. Bull. 4, 11. 3! , pl. G, figs. 17, lS, HJ30.) 

This species was recorded in Bulletin 4 from one station in the 
Cancella ria. zone of t he Chocta1Yhatchee . \Ve lun·e no otlwr specimens. 

Genu s GLOBULI:\'.-\ d 'O rhig·ny. 1S2G 

GLOBULINA GIBBA d'Orbigny 

P in tc 1 C, t'i,~nres 3a. c 

(See Florida Geol. Snn·ey, Bull. 4, Jl. :~ -1 , pl. :i. 1'i .c: . ~1 , 1 !)30.) 

In our recent collections this species, besiLles being present m the 
CnnccUa'l'in and Area zones of the Chocta1Yha tchee. occurs commonly 
in the Chipola, and there are r ecords fo r it also from th e middle 
zone of the Shoa l RiYer fo rmat ion, as well as the Oak Gron sand. 

GLOBULINA INAEQUALIS Reuss 

Plate 10, fignres la-c 

(SC>e Florida Geol. Sun· C>y, Bull. 4, p. ~G . pl. ;;, f i .~ . :!:!. 1\J:~O .) 

'l'his is a very wiclcly distributed spec ies. occurring in nearly all 
the zones of the Florida Tviioccn e as shown by the table. 'l'h e speci­
mens r ecorded by Cushman and Oza wa ( Proc. F. S . 1\a t. ::\'fus. , Yol. 77. 
Art . 6, 19:30, p. 63) as Globulin((. gi bb(/. d '01:b igny, var. gloliosn 
(V. Miinste r ) from R eel Bay, Florida. evidently belong here. 

GLOBULINA INAEQUALIS Reuss, var. CARIBAEA d'Orb lgny 

Pin te Hl, figure 2 

GIO IJI/Iillll r·uriiHICII d 'Orbig-ny, in De In Sag-rn. Hist. Fis . Pol. :\'at . Culla, 
" l<'oraminift>rC>s, " p . l:O.G, pl. ::!. fi.~s. 7, 8. JS;~n . 

0 /ol!ulina 'ina Crfl/117-i S R euss, \'ai' . c·urilillca Cm;hmn n :llld Oznwa. Proc. U. S . 
N n t. l\ins ., YO!. 77, Art. G, p. 7G, ]li. 18, f ig·~. G, H. 1 !)30. 

Variety differing hom the typical in having the 11·a l1 omamentccl 
wholly or in part with fin e short spines. 

'fhis variety is fairly common in the \Vest T ndian region today . 
It is interestin g. therefore, to find that it occurs at numerous stations 
in the FloriLla l\'fiocene, particularly from the Choct a\\'hatchee forma­
tion , but it is also represented in the Chipola. 
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GLOBULINA ROTUNDATA (Bornemann) 

(See F lorida Geol. Suney, Bull. 4, p. 33. pl. G, fig. l G, 1!)30.) 

PreYiously r ecorded from t\ro stations in the A 1·cn zone of the 
Choct<:nrhatchee but no t fomul in our recent collect ion:;. 

Genus PSEL'DOPOLYl\IOHPHIXA Cnshmau llllll Or.a1ra. 1928 

PSEUDOPOLYMORPHINA DUMBLEI (Cushman. and Applin) 

(See F lorida Geul. Surre~· , Bull . -1, Jl. 35, pl. G, fig. 3, 1D:30.) 

This species has been fonnd in the t hree upp er zones of the Clwc­
tawhatchee, and it also occurs i11 the typical Shoal Rin' r formation, 
as well as in the Chipola. 

PSEUDOPOLYMORPHINA RUTILA ( Cu shman) 

(See F lorida Geol. Smrey, Bull. 4, p. 3G, 111. G, fig. 20, lD:~o . ) 

As in the previous r eport this species occurs onl)' in the Ca.ncella ria 
and Ecphom zones of the Choctmrhatchee formation for \\·hich it 
should be an excellent index fossil. 

GL·nns POLYl\IORPHlXA d'O rbign~· . 182fl 

POLYMORPHINA ADVENA Cu shm a n 

Plate 10, figure 4 

l' ol ymo i"}J!Iil!a ac/ n' IW Cns lunan , U . S. Geol. Sun·e.1· Prof. Paper 12D-F. [l. 132, 
pl. 31, fig. 4, 11:122; Cuntr. Cushma n Lab. Furmn , R es .. r ol. 5, p. 41 , 
pl. 7, f ig. 5, Hl2D.- Cushman and Or.a\\"a, Proe. TJ. S. Xat. l\lus., rol. 77, 
Art. G, fl. 118, pl. 30. l"ig~. lOa , /1 , 1930. 

Test much compressed, strongly ovate; chambers numerous, elonga te, 
alternating, much the broadest n ear the peripheral end ; sutures 
slightly depressed, yery oblique; surface omamcnted ,\·ith num erous, 
f ine, longitudinal costae, except th e last-form ed one or hro chambers 
which are smooth, at least at the aper tural end ; aperture radiate. 
I_jcngth 0.45 mm.; breadth 0.20 mm.; thickness 0.05 mm. 

This species \\"hich was originally desc ribed from the L o\\"<? r Oligo­
cene of Mississippi occurs in the Chipola form ation in typical form. 
l1 is Yery rare, however. 

Gen us SIGl\I Ol\IOHPHIKA Cushman and Ozawa , 1!)28 

SIGMOMORPHINA WILLIAMSON! (Terqu em) 

(See Florida Geol. Surrey, Bull . 4, p. 36, pl. G, fig . •1, 1!)30.) 

Recorded previously from a sin gle station in th e Cancellaria zone 
(Jf the Chocta\Yhatchee, thi s species has not been found in our r ecent 
collect ions. 

SIGMOMORPHINA PEARCEYI Cushman and Ozawa 

Plate 10, J'i~ures iia, IJ 

I'olymor jihina infla/a P earccy, Trans. Hoy. Srw. E diuhurgh. Yo!. 4fl, Jl. 1 , 02~, 

111. 2, figs. 14-lG, 19H. 
SigmotnOI"Jihhta. pearccyi Cushman and Oznwu, Proc. U. S. Kat. l\Iu s., r ol. 77, 

Art. G, p. 1:32, pl. 35, figs. 2, 3, l!l:>,O. 
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Test elongate, clavate, the greatest breadth in the upper half, 
tapering toward the base, apertural end rounded; chambers more or 
less compressed, early ones elongated, later becoming rounded, gen­
erally the last one much inflated and large, arranged in a contra­
clockwise sigmoid series, each succeeding chamber, especially the last 
one or two, removed farther from the base; sutures depressed, 
distinct; wall smooth, thin, translucent; aperture near the center of 
the last chamber. Length 0.75 mm.; breadth 0.50 mm.; thickness 
0.35 mm. 

This species has already been recorded as living off the coast of 
F lorida in 18 fathoms off the 'l'ortugas. We have specimens which 
may be referred to it from the Oak Grove and Chipola formations. 

S IG M OMORPHINA UNDULOSA ( T erquem ) 

P late 10. figures 6a-c 

PolymorphinCL amJJ.IJtlCLloi dcs Terquem (not Reuss), Mem. Soc. gcol. France, 
ser. 3, vol. 1, p. 39, pl. 3 ( 8), figs . 22, 25 (not 23, 24, 26-30), 1878. 

Polymorphina mulnlosa Terquem, Mem, Soc. geol. France, ser. 3, vol. 1, 
p. 41, pl. 3 (8) , f igs. 35a, b, (not 36), 1878. 

t:Ngmmnorphina undulO SCJ, Cushman and Ozawa, Proc. U. S. Nat. l\Ius., vol. 77, 
Art. 6, p. 131, pl. 34, figs. 4, 5, 1930. 

Test oval to ovate, compressed; chambers elongated, embracing, 
arranged in a contra-clockwise sigmoid series, each succeeding cham ­
ber not much r emoved from the base ; sutures depressed, distinct; wall 
smooth, rather thin , often coYered with fistulose tubes; aperture 
radiate. Length 0.50 mm. ; breadth 0.30 mm. ; thickness 0.12 mm. 

This species is rather widely distributed in the Atlantic. It has 
been recor ded as living in 18 fathoms off the Dry Tortugas off 
Florida .. Very typical specimens wer e obtained from the upper part 
of the Chipola formation, one of which is figured here. 

Family NONIONIDAE 
Genus NON ION Mon tfort, 1808 

NONION GR A TELOUPI ( d ' Or b lg ny) 

(See F lorida Geol. SurYey, Bull. 4, p. 36, pl. 6, figs. 1 -3, 1930.) 

'fhis species which is common in the Recent warm waters of the 
West I ndian r egion has been also r ecorded from the Miocene of 
Cuba, Santo Domingo, Panama, and the Coastal Plain of the Unit ed 
States. Previously it was r ecordrd from the Ca.nccUarut, and E cplwra 
zones of the Choctawhatchee formation of Florida. Our new material 
extends its rang·e into the Area, and Yoldia zones of the Choctaw­
hatchee, and there are r ecords for it in all three zones of the Shoal 
River, in both of the stations from the Oak Grove, and at two stations 
in the Chipola . 
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There is a tendency, as was previously noted, for some of the 
specimens to become somewhat like N onioneUa in their later growth. 
At some stations it is rather difficult to distinguish this species from 
the following as the variation of the two is considerable. Apparently 
N. gmtelowpi is a much more widely distributed form than N. 
piza.ITensis in the Miocene. 

NONION PIZARRENSIS Berry 

(See Florida Geol. Survey, Bull. 4, p. 37, pl. 6, figs. 7, 8, 1930.) 

In the previous report this species was only recorded from the 
A1·w zone in the Choctawhatchee. Later material has shown it to 
be present in some numbers in the Ecphora and Yolcl·ia zones of the 
Chocta\Yhatchee, as well as the A1·ca, zone. It has also occurred in 
all three zones of the Shoal River marl, and in the upper zone of the 
Chipola. 

NONION GLABRELLUM Cushman 

(See Florida Geol. Survey, Bull. 4, p, 38, pl. 6, figs. 6a, b, 1930.) 

'l'his species was originally described from the Cancellaria zone of 
the Choctawhatchee in the earlier bulletin. It is interesting to note 
that in our later collections we have recorded it from most of the 
stations in the Cancellaria zone, and it has also occurred at single 
stations in the Ecphom and A1·ca zones. In the Alum Bluff group 
it has occurred in the Cardium Beds and middle zone of the Shoal 
River marl, at both stations in the Oak Grove, and at four of the 
five stations in the Chipola. 

It is, therefore, a widely distributed species, but its characters 
seem to be held throughout this rather wide range in the l\iiocene. 

Genus NONIONELLA Cushman, 1926 

NONIONELLA AURIS (d'Orblgny) 

(See Florida Geol. Survey, Bull. 4, p. 38, pl. 7, figs. 1a·c, 1930.) 

This has proved to be one of the most common species in our recent 
collections. It occurs at nearly all of the stations in the upper four 
zones of the Choctawhatchee, at all of the stations in the three zones 
of the Shoal River formation, both stations in the Oak Grove, and 
at three of the five stations in the Chipola. It also has a wide 
distribution in Recent waters. 

Genus ELPHIDIUM Monfort, 1808 

ELPHIDIUM POEYANUM (d'Orblgny) 

(See l!'lorida Geol. Survey, Bull. 4, p. 30, pl. 7, figs. 3, 4, 1030.) 

This species is very widely distributed, occurring at all but seven 
of the stations, and these represent all the zones of the Florida 
Miocene. It is a common species, originally described from the West 
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Indian r egion , and it is widely distributed both in the Pliocene and 
Miocene of thi s general area. 

ELPHJDIUM JNCERTUM (Wi lli a m so n ) 

(See F lorida Geol. Snrn·.1·, Unll. 4, p. :{fl, 111. 7, figs. :!a , 11, 1D30.) 

There is considera ble difficulty in distinguishin g this species from 
the preceding in the F lorid a i~Iiocene collect ions. ii'Iost of the spec i­
J11ens 1rhich were previously in cluded under this species haYe n ow 
been grouped und er E . poeya.nuan. In its p resent clay distribution, 
E . incel"t'Jl.rJJ. is a more northern , colder water species. There are 
specimens, however, from on e stati on in the upper Chocfa"·hatchee 
" ·hich seem to be this species. 

ELPHIDJUM JNCERTUM (W illi a m son), va r . 

There are varietal fo rms in t he Chipola IYhich probably belong 
It ere, although material is not abundant·. 

ELPHIDIUM SAGRUM (d'Orbl g n y) 

(See F lorida Geol. Smn·~·, Bull. 4, p. 40, pl. 7, fif!s . Gu, b, 1!)30.) 

As in t he p reced ing r eport, the on l~· r ecords for t hi s rather dist inc­
tive species are from the Area zone of th r Choctawhat chee. 

ELPHJDIUM ADVENUM (Cu shman) 

Plnt:e 11. fig ures lr1. 11 

(See F lorida Geol. Sun·e~·. B uLl. ,l , )1. 40. pl. 7, L'i;.:-;;. 7n, 11 , Hl30. ) 

This species has proved to be of rather "·icle range as shmrn in tlw 
table. It is, however , missin g in se>Ycra l of t il e zones. and is most 
abundant in t he Cancella ria. and Arc([ zon es of the Chocta1rhatchce . 

ELPHJDJUM FIMB R IATULUM (C ushma n ) 

Plate 11, figures 2a , IJ 

Pol.ystom elln fimiJriatul a. Cushman , U. S. Geol. S tu'\' (' ~· . B ul l. G7fi, [1. :20, pl. 8. 
fig. G, 1 DIS. 

Elp li illium fimbriatulum Cole, Florida Geol. Snney. Bnll. li, 11 . 3:~. pl. 4. fig-. 7 . 

Hl31. 

This species originally desc ribed from the P l iocene of F lorida 
seems to occur also in the Choctawhatchec and th e upper zone of 
the Chipola. It is rather abundan t at the upper Chipola stat ion f rom 
which the figured specimen ca me. It may be d istingui shed from tlw 
preceding species by the more def inite rin g at the center, and by the 
more heavily raised ribs, whi ch ar c much narrower . leaY ing th e po rtion 
\Yith the retral processes much wider. 

ELPHIDIUM CHIPOLENSIS (Cu shman) 

P lnte 11, f igm es 3a, b 

P olyst.ome/.ln cliipol cnsis Cnshm:m, l.J. S. Geol. Snncy Prof. Paper 128·H. 
p.72, pl. 11, fig. 23, Hl20. 
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Test with the periphery rounded, composed of ten to twelve 
chambers in the last-formed coil; chambers fairly distinct, but not 
inflated; :mtures more or less indistinct , due to the :;urface costae 
\rhich occupy the \\·hole area betwren the sutures, and in the earlier 
portions becoming fused and neady continuous. Diameter 1.25 mm. 

'l'his sp ecies was originally described from the Chipola formation. 
Tn our later collections it has proved to be common, occnning at all 
of the stations iu the Chipola, both stations in the Oak Grove, and 
at one station in the Shoal River, and also numerous specimens 
occurred iu the I-Iawthom formation on the Stw·annee River at \Vhite 
Springs. 

It is a striking species with its rounded form and the Yery long· 
n-tral processes behreen the sutures. 

ELPHIDIUM (sp?) 

(See Florida Geol. Snney, Bull. -! , p . -!1. pl. 7. fig->'. :irt. ''· HJ80.) 

The recent collections gave no furthct· specimens. 

Family PENEROPLIDAE 

Subfamily Spirolininac 

Genus PE:\'EROPLIS Montfort, 1808 

PENEROPLIS PROTEUS d'Orbigny 

Plate 10, fignres 7-11, 1-l · 

P cneropli g profert d"Orhig-ny , in De !a Sagra, Ilist. Fi,.;. Pol. ~at. Cuba. 
"Foraminif&res", Jl. GO, pl. 7, figs. 7-11. 18:39. 

Peneropl:i.s p·rot eus Cn~htnnn, Proc. U. S. :t\nt. Mus .. Yo!. G!l, p. 7G, 111. 18, 
figs. 1:3-Hl, 1!1::!1; Cn ruegie Instit. Washington, Pub!. 311, p. 79, 1922; 

Pub!. 344, Jl. 83, 1!l2<l; U. S. Kat. l\lns., BulL 104, pt . 7. ll - :37, pl. 13. 
figs. 1-17, Ul80. 

Pcncroplis !lubius (fOrbig-n~-- i11 De Ia Sn!!rn. 1-Iist. Fis. Pol. ~at. Cnba . 
"Foraminiferes," l). G2, pl. 6, figs. 21, 22, 1839. 

01·bicu.lina aclunca H. B. Brad~-. (part), Rep. Voy. Clwllcngrr, Zoology, vol. 9, 
pl. 14, figs. 3. 4, 1884. 

Test with the early port ion close coiled and completely involute, 
thickened, later portion assuming various shapes and variously 
flaring but not becoming entirely embracing; chambers numerous, 
ten to twelve usually in the coils of the early portion, usually some­
what higher than in most species; sutures llis1inct, ll Ppressecl; "·all 
very smooth, thick, usually opaque; apertures formed by the t·ow of 
pores along the median line of the a.per1nral face. l.Jength up to 2.00 
mm. 

This species is a ''en• common one•, and the most common spcci('s 
of the genus in the warmer regions of the wes1cm Atlantic. It is, 
therefore, interest ing to find that it occurs in gl'eat abundance in 



72 FLOHIDA GEOLOGICAL SURVEY-BULLETIN NINE 

the Chipola formation. vVe have it from four of the five stations. 
As in Recent material there is a great variation in the shape of the 
test, and the series of figures given here \rill show some of these. 

PENEROPLIS BRADY! Cushman 

Plate 10, figures 12, 13 

P e'll cropUs 11lanatu~ Cushman, (not Ficlttcl anti Moll), Proc. U. S. Nat. Mus., 
vol. 5!), p. 75, pl. 18, fig. (), 1()21; Carnegie Iustit. Washington, Pub!. 
311, p. 79, 1922. 

P enc1·op/.is per/u sus, var. plana.tus \Voodward, 'L'lle Obsencr , vol. 4, p. 77, 1893. 
PcneropUs bradyi Cushman, U . S. Nat. i\Ius., Bull. 104, pt. 7, p. 40, pl. 14, 

figs. 8-10, 1()30. 

Test small, very greatly compressed, early portion planispirally 
coiled, usually partially evolute, later portion broadening, forming 
a flaring t est; chambers distinct, long and low; sutures very distinct, 
depressed; wall finely pitted but not striate; apertures in the central 
line of the apertural face. Length, usually less than 1.000 nun., 
often much less. 

In the present fauna off the coast of F'lorida this species is next in 
abundance to P eneroplis proteu-s d 'Orbigny. It is, therefore, not 
surprising to find it associated with P. proie1~s in the Chipola forma­
tion. It is a much thinner form and the earl~- stages are evolute, 
whereas P. prolcns is involute throughout. 

SORITES (?) sp (?) 

Plate 17, figures 1-S 

There is in the Chipola marl as one of its most characteristic 
gpecies, a large, circular, flattened species 1rhich is here referred to 
the genus Sorites. In the plate both microspheric and megalospheric 
forms are figured. The miscrospheric fol'ln has a spherical proloculum 
followed by an elongate chamber coiled about it, and making a little 
less than one-half a coil. 'rhis is followed by shorter chambers, three 
or four in number , after which chambers are deYeloped which are 
low and broad and divided into chamberlets. In the megalospheric 
form the proloculum is large and polygonal, followed by another 
large chamber, after which chambers are taken on which are low and 
broad, and divided into chamberlets. Succeeding chambers quickly 
become annular, and continue in this manner through the adult stages. 

'l'he structure in section is shown in the figures. Chambcrlets in 
the same annular series communicate with the adjacent lateral ones 
and also with the alternating chambcrlets in the next succeeding 
annular series. This is the structure that Douville has shown for 
the genus Sor,ites. This species from the Miocene of F'lorida has the 
~tructure somewhat modified but it is essentially the same. In 
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Yertical section there are single chambers with several openings 
through into the adjacent ones in the adult, and single openings in 
the young stages. On the outer peripheral face the apertures are 
numerous, arranged in a narrow band in the middle of the face. The 
pores themselves are of irregular shape and size. They are, therefore, 
somewhat different from Sorites nw1·ginalis and other simple species, 
but while in some ways they resemble A,mphison~s there are not 
double series of chambers as in that genus. The whole structure, 
therefore, is that of So1·1:tes although it is more complex than most of 
the species assigned to that genus. 

This form may be identical with Sorites dmnincensis Ehrenberg· 
described from Santo Domingo, the types of which are in Berlin . It 
if. hoped that these types may be restudied this year, and then it 
may be definitely determined whether or not the species of the 
Chipola and that of Santo Domingo are identical. Meanwhile the 
figures are available for this very striking form . 

Figures 4-8 on Plate 17 are from sections and photographs made 
l•y Mr. Lloyd G. Henbest of the U. S. Geological Survey. 

Family HETEROHELICIDAE 

Subfamily Pavonininae 

Genus PAVONINA d'Orbigny, 182G 

PAVONINA MIOCENICA Cushman and Ponton, n. sp. 

Plate 12, figures 19a., b 

Test much compressed, flattened sides nearly parallel, peripher~· 

of basal portion forming a broad angle, carinate, outer portion form­
ing a broad curve, concave and keeled at each side; early chambers 
biserial, later ones uniserial, broad and low, curved, extending across 
the whole outer peripheral face; sutures distinct, not raised, some­
what lim bate; wall coarsely perforate; aperture consisting· of severa 1 
small pores irregularly arranged in the outer peripheral face . Length 
0.60 mm.; breadth 0.70 mm. ; thickness 0.10 mm. 

Holotype (Cushman Coll. No. 16334) from the l\liocenc of Harve~·s 
Creek, Sec. 9, T. 1 S., R. 3 \V., Leon County. 

This is a distinctive new species most closely related to P£woni·na 
atlantica Cushman, known in Recent collections from off Florida 
and the West Indies. It has so far been found only at the type 
locality of the Cancellaria zone of the Choctawhatchee formation. 

The incomplete specimens refel'rcd to '' Pavonina sp. '' in Florida 
Geol. Survey, Bulletin 4, p. 41, 1930, have been found to belong to 
Rectocibicides miocenicns Cushman and Ponton . 
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S ubfamily Plectofrondiculariinac 

Genus PLEC'l'OFH O::\DICU L,\ HIA Lieln1s, 1003 

PLECTOFRON DI CULARIA F L O R IDA N A Cu shm a n 

Pia te 11 , fi:;ure .-; 

(See F loricla Geol. Snrn:,,·, Bull. -1. p . 41, pl. .S, fi;,:. 1, 1030.) 

This species as in t he previous coll ect ion:; has proved to be an index 
fossil of the A-l'w zone of the Choctawhatchee formation , being com­
mon a t those stations and not found elsewhere. I t may be easily 
Ji:;tingui:;hecl from the following species by the decided median keel, 
and a rounded periphery in addition to the two lai'eral ones. A 
figme of this spC'cies is giYen for comparison with the follo ,ring . 

PLECT O F RON DIC U L AR IA MANSFIELD! Cus h man and P onton 

Plate 11 , figures 7a , 7J 

l' lcclofmndicula r ia llllrnsficlrli Cu.·Jnnan a nd Ponton. 'on tr. ( 'u,.:h lllan Lab. 
Foram. Hes., Yo!. 7, p . UO, pl. 8, figs. 1n, li , 1031. 

Test Y<'ry much COI11]1ressed, much elongated , wr~· sl ig:htl~· taperin!-':. 
t l:e later portion ·~rith the sides nea rly parallC'l, si(les sha rp]~- truncat r 
or slightly concaYe with distinct keels, giYing a narro"· ~·ectanp:nlar 

shape in end virw ; chambers 11nmerous, the earliest ones bise rial. 
soon becoming uniserial , and increasing rather rapid!~- in height 
to,rarcl the apertural end, somewhat infl ated; sutur es Yery distinct. 
:,lightly c1cprPssec1. especially in the later portion. usnall~' not clis­
t inctly limbate. conye:-J:· cun-ed; \rail mostl:· smooth, bnt t he basal 
end with one or h\·o Yery short costae; aperture not sh mrn. Len gth 
up to 1.50 mm. ; maximum breadth 0.25 mm. ; thickness 0.1:2 mm. 

Holotype (Cushman C'oll. No. 15.-±83) hom the ~Jioccne of Old 
F'razier Farm ~Wl;'1 of SElf. Sec. 18, T. 2 N., R. 1D S .. \Yalt011 
County. 

This species was recent!~- described from the Miocene of Floritla. 
being named for Dr. \V . C' . Mansfield of the United States Geological 
Sur vey, and has prond to be Ycry definite in its distribution. The 
uppermost occnnence is in the J'oldia. zone of the Chocta,rhatcher, 
and in addition it occm s in all three zoms of t he Shoal R.i.YP r fo rma­
tion but not elsewher e'. It is clistinguishecl by the t runcate periphr r~· 

"·ithont the cen tra l keel, aml the shape of t he chambers is qnit f' 
differ ent . "·ith 1'he suturrs also much more cune<l , not l imhatr, an<l 
much compressed, all cha ract!' rs distinct from t hose of P. f lol' idruw . 
The later chambers become r elatiYel:r high, and it ma~- be that thE' 
Lroken specimens later referred to the genus Ampl1i111 ol'ph in n ma~­

Le the adult of th is fo rm becausP they occnr at the same stations in 
the Yoldia. zone. 
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Genns AMPI-IIMORPHINA Nengeboren , 1850 

AMPHIMORPHINA sp(?) 

Plate 11, fignres 4-G 

The fragmentary specimens seem . to be th e end chambers of a form 
" ·hich should be referred to this genus. As they occur with Plecto­
frondicnlaria. mansfieldi it may be that they rep resent the adult 
stages of that form . Although the original material m1s carefully 
searched no complete specimens were found to settle this point . 

Genns NODOGENERINA Cushman , J !)27 

NODOGENERINA ADVENA Cushman and Lalmlng 

Plate 11, fignre 10 

Nodogcncrinn ad venn Cnshman and Laiming·, .Tonm. Pal. , Yo!. G, Jl. lOG, ]Jl. 11, 
figs. 19a, b, 1031. 

Test elongate, tapering, circular in transverse section ; chambers 
distinct, inflated, closely set, and slightl? overlapping, of fairly 
uniform shape, increasing gradually in size as added, later ones 
~lightly higher than the earlier ones; sutures distinct, depressed ; 
wall smooth, or showing· t races of slight roughening-s in longitudinal 
l~nes; apertme elliptical, extended , with a slight lip. Length 0.60-
0.70 mm. ; diameter 0.12-0.15 mm. 

This small species was originally described f rom the Miocene of 
California . It occurs fairly frequently in the Yolrlia. zonr of the 
Choctawhatchee formation, but specimens compared with the typ es 
seem to show that the two forms from Cali fo rni a al1fl Florida shoul d 
probably be included under one name. 

Family BULil\1INIDAE 

Subfamily Tnrrilininae 
Genus BULIM:I:\'l'JLLA Cnshmnn , 1011 

BULIMINELLA ELEGANTISSIMA (d'Orblgny) 

(See Florida Geol. Suney, Bull. -!, Jl. 42. pl. 8, f ig-s. 2, R, 1!)30.) 

This has proved to be very widely distributed in the Florida 
:;\liocene, occurring at all but four of the stations in th e Choctaw­
hatchee formation, and represented also in two zones of the Shoa l 

\ River, in both stations in the Oak Grove and in the upper zone of 
the Chipola. It has, howrver, not occm=red in t hr typical Chip ola 
which is not surpri si ng- , as this species is nsnally fo und in <l eeper 
\rater than that in which the typical Chipola was deposited. 

BULIMINELLA CURTA Cushman 

(See Florida Gcol. Stu· ,·p~·, Bull. -1 , p. 4:~, vi. 8, fi~ . -1 , J !tm.) 

This species is widely distributed in t he 11iocen e of California 

and Florida. Well developed specimens occur in t he miclule portion 
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of the section, but are absent from the Chipola at the base and from 
the Ca,nceU(wia zone of the Choctawhatchee at the top. 

BULIMINELLA SUBTERES (H. B. Brady) 

Plate 11, figures 9a, b 

B-nlimina presli Reuss, v:n. elegantiss'inut Parker and Jones, Philos. Trans., 
vol. 155, p. 374, pl. 1G, figs. 12-17, 1865. 

B nl:imi.na cl egcmUssima I-1. B. Brady, ( vur.) Ann. Mug. Nat. Hist. , ser. r; , 
vol. 1, p. 436, pl. 20, fig. 12, 1878. 

Bulimina s-nbler es I-I. B. Brady, Quart .. Journ. Micr. Sci., vol. 21, p. 5i3, 1881.­
J. Wright, Proc. Belfast Nat. Field Club, App., p. 180, pl. 8, figs. 2, 2a, 
1880-81.-·H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, p. 403, 
pl. 50, figs. 17, 18, 1884.-Egger, Abh. kon. bay. Akad. Wiss. Miinchen, 
Cl. II, vol. 18, p. 289, pl. 8, figs. 73, 74, 1893.-Goes, Kong!. Svensk. 
Vet. Akud. I-Iandl., vol. 2[i, No. 9, p. 46, pl. 9, figs. 44G-453, 1894.­
Chapman, Rep't Forum. Subantarctic Ids. New Zealand, p. 330, pl. 14, 
fig. 10, 1909.-Bagg, U. S. Geol. Survey, Bull. 513, p. 39, pl. 9, figs. 7a-cl; 
pl. 11, figs. 1·5, 1912.-Heron-Allen and Earland, Proc. Roy. Irish Acucl., 
vol. 31, pt. 64, p. 62, pl. 4, figs. 13, 14, 1913. 

BuUm~nella subtcrcs Cushman, U. S. Nat. Mus., Bull. 71, pt. 2, p. 89, figs. 
142a., b, (in text), 1911.-U. S. Nat. Mus., Bull. 104, pt. 3, p. 110, pl. 22, 
figs. 3-5, 1922. 

'l'est elongate, ovate, fusiform, the initial end more pointed than 
the apertural end; chambers oblique, forming two or three irregu­
larly spiral coils, inflated, increasing in size as added; sutures distinct, 
some"·hat depressed; wall usually translucent, smooth, finely per­
forate; aperture a long, narrow, slightly curved slit at the edge of 
the ventral face of the chamber, often in a depressed umbilical area. 
Length 0.25 mm.; breadth 0.12 mm. ; thickness 0.10 mm. 

'l'his species is represented by a single well developed specimen 
from a station in the Choctawhatchee formation in the upper 
Ca-ncella1·ia zone. The species is recorded from numerous stations in 
the western Atlantic so that its occurrence in the Miocene of Florida 
is; 1~ot strange. The reference above to U. S. Nat. Mus., Bulletin 
104, will give numerous records for this species which are without 
ugures. Only those references which have figured specimens have 
teen copied here. 

Genus BULII\IINA d'Orbigny, 1826 

BULIMINA GRACILIS Cushman 

(See l!~loridn Geol. Survey, Bull. 4, p. 43, pl. 8, figs. 5a., b, 1930.) 

This species was originally described in Bulletin 4, the above 
r eference. It has been found to be very abundant in the A1·ca. zone 
of the Choctawhatchee formation and much less so in the two higher 
zones of the Choctawhatchee. In the material from the Area zone 
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particularly, the t est becomes very much elongated and the chambers 
t~ncl to become biserial or so loosely arranged that they simulate a 
uniserial form. 

BULIMINA GRACILIS Cushman, var.(?) 

This is a varietal form which occurs in the typical Shoal River 
in which there ar c fine spinose proj ections at the base of the test. 
Specimens are fairly rare and some of them t end to become smooth 
like the typical form. It may later be discovered that this is a 
definite variety characteristic of this ea rlier portion of the section. 

BULIMINA INFLATA Seguenza 

(See Florida Geol. Survey, Bull. 4, p. 43, pl. 8, figs. 6n, b, 1930.) 

This species is characteristic of t'he Choctawhatchec and especially 
of the A rea zone, occurring at all but on e of the stations, but in the 
upper zones occurring at only four stations, and th en in Yet-y few 
r,umbers. 

BULIMINA MARGINATA d 'Orbigny 

Pin te 11, figure 1 2 

B 1il'im'inn 11W1'{Jinata d 'Orbigny, Ann. Sci. N:tf., Yol. 7, J1 . 269, No. 4, pl. 12, 
fig-s. 10-12, 1826.-Parl,er and Jones. Ann. Mag-. Nnt. Hist., scr. 2, 
vol. Hl, p. 296, pl. 11, figs. 35-40, 1857.-B:Jlkwill and Wright, Proc. Roy. 
Irish Acad., ser. 2, Yol. 3, p. 547, 1882.-1-I. B. Bmdy, Rep. Voy. Chal­
lenger, Zoology, vol. 9, p. 40::i, pl. ::i1 , figs. 3-5, 188-±.-Cus hnl:ln , U. S. 
Nat. Mus., Bull. 104, pt. 3, p. 91, pl. 21, figs, 4, G, 1922. (For a more 
complete synonymy of this species see Bulletin 10,L) 

Bulimina pnpoides d'Orbigny, vnr. 11W1'[Jino Ia ·williamson , R ec. Foram. Gt. 
Britain, p. 62, pl. 5, figs. 126, 127, 1858. 

Bulimina. presl'i R euss, Yar. marginata Parker :1ncl Jones, Philos. 'l'rans .. 
vol. 15::i, p. 372, pl. 15, fig. 10; pl. 17, fig. 70, 18G::i. 

Test ovate, somewhat tapering; chambers numerous, inflated, all 
visible from the exterior, ventral margin of the chambers extcndin~· 
out from the preceding at a definite acute angle, forming a definite 
rim to the chamber which has a series of short spines or crenulations, 
the r emainder of the chamber smooth and curved; sntnres distinct, 
depressed; wall thin and transparent, usually in older specimens 
somewhat thickened, white, and nearly opaque; aperture a comma­
shaped slit in a sli ght depression of the inner face of the chamber. 
often with a slightly raised border. 

Specimens rcfenecl to this species occur in rather few numbers 
at three stations in the Ca.ncella,J·in zone of the Choctawhatchee 
formation but nowhere else in the section. 'l'hcy are similar to this 
species which is known living off the coast of Florida and widely 
distributed elsewhere. 
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BULIMINA BUCHIANA d ' Orblgny 

Plate 12, J'i;..:urcs 1a , b 

JJulimina buchia1w d 'O rbi ;..: ny , F or: IJit. Foss. Ba ss. T ert. \'ic nne, p. 1SG, pl. 11, 
fi;..:s. 1:"i-Hi, 18-Hi.- He uss. Sitr, . ,\kall. Wis:;. Wit•Jt. \'Ill. GG, p. DG, pl. 4, 
Jig-s. lOn, I; , 1SG7 .- T errigi, Atl'i Ac<:ad . Pon t. ?\uoYi Lin<:e i, Yol. :38, 
Jl. 11):), pl. !.!, fi g-. :37, J.'iS0.-1-l. H. Hrndy, Hep. \'oy . Glwl/f'nf}cr , Zoology , 
Yo!. !l , p . -107, t>l. Gl. fi;..: s . 1 S, 1 !l, 1 .-;:-;4; .J onrn. Hoy . l\lkr. So<:., p . 899, 
1887.-Wrig-h t. l'rvc. Hoy . lri ~ h Acad., ser . ;_{, Yo!. l, p. -1.74, 18!H.­
E;..:g-e r , Abh. k i.i n . bay. Akatl. \\"iss. l\liinchen, Cl. I r. Yo!. 1.'i. p. 286, 
pl. S, 1ig-s . liS, 77, 1.'·1!1:~.-ChatHnan . Proc. Zoo!. Soc. , Loudon , p. 22, 1895; 
l'r oc. Ca l. A<:atl. Sci. , Yo!. 1, :;er. :~. v. !.!-±-±, pl. 2!), Jig. ;:; , 1000; .Jour. Quekett 
1\li<:r. Club, ser. :!, YO!. 10, p. 1:.!7, pl. U, fig. G, 1U07.-Bagg, Proc. U . S . 
1'\ut. Mus., YO!. 3-! , p. 1:3G, 1008.-Chavmnn , Journ. Linn . So<:. Zool., 
YO!. 30, p. 40:3, 1D10.-Cusllman, U. S. 1'\at. l\ln s. , Bull. 71, pt. 2, p . 85, 
figs. 138a., u ( in text), Hlll.-Pea r<:e~-. Trans . Ho~-- Soc. Edinburgh, 
Yol. -!U, p. 1014, 1!)14.- Ch ntmwn , Bioi. Hesn lts E ndea J;ou r , YO!. 3, pt. 1, 
p. :I S, 1D1G.- Cushnwn , U . S . Geol. Sune~- . Bull. G7G. 11. fJO. 1918; 
U. S. Xat. 1\lus. , Bull. 100, \'ol. 4, p. 1GO, 1!121: Bull. 104. v t. 3, p. D5, 
pl. 20, fig-. 4, 1tl2:.!. 

Hulimina prcs li Henss, Ynr. /)l{ c /iiana Pnrker alHl .IOJ! t•s . Philos. Trans .. Yo!. 
1GG. P- 374, pl. 17, fig- . 71. 1SGG . 

JJ oliPi na lmrrcr ialllt Bngg-, Proc. U. S. ~at. 1\Ius ., Ynl. :H. p. 13.":>, l!lOS, ( not 
JJ . l.-arrc rio1w I-I. B . Brnd~·). 

Test 0\'atP, broadest above th e middle, composed of num erous 
infla1 etl chambers, the r emainder of the test consist in g of lon g-itudinal 
plate-like costae, confluent from the apex to the base of the last­
fo rmed chamber; chambe rs dist inct , inflated, smoot h except for the 
iongitllllinal costae; sutures dist in ct, somewhat depressed ; wall in 
young specimens th in and translucent, in the adults thickened and 
opaque; aperture a loop-like opening of th e inner margi n of the 
chamber with a definit e margined lip. Length 0.70-0.83 mm.; 
cliameter 0.35-0.40 nun. 

'l'his species was ori ginally described by d 'Orbigny from t he 
:Miocene of tlw Vi enn a Basin . It has been r ather widely r eco rded 
from both foss il and Recent sa mples. In our r ecent collections it 
has been found to be com man in the Y o[cl:ia. zone of the Choct<n,-·_ 
ltatchee formation , but has not bren fo und above Ot' belO\Y this zone 
in any other '.\Iiocene material examined from F'lorida. 

BULIMINA OVATA d'Orbign y 

Platt• ] 1. fi~· nre 11 

Bulilllilllt om/11 tl'Orhig-n~-, Fornm. Fo~s. Ba~ s. 'l'ert. Yi C'llllt'. lL 1S5, pl. 11, 
figs. 13, 1-f, 18-!G.-I-I. H . Brady. llt'[l. \'oy. C' llll ll cnycr , Zoolot.:y , YO!. !l, 
[1. 400, pl. GO, figs. 13a , IJ , l SS-t-Cushmnn, U. S. :-.:at. 1\iu><., Bu ll. 71 , 
pt. 2, p , 77, f igs. l 2Ga-c ( in text) , l !lll: Bull. 100, ,-o l. 4, p. lG-!, fig. 4 

( in text) , 1D~l: Hn ll. 104, pt.;{, 11. 100, pl. ~1. f ig. a, 192:.!. 
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There a re a few smooth specimen s from the A rea. zone of the 
Choctcndwtclwe format ion which ar e c·Yid entl~· itlentical with this 
sp rcies desc ribed by c1 'Orbigny from the Miocen e of t he Vienna 
Basin. In all the materia l we have examined it has not occ nrrPcl 111 

any of the other zones, and is comparatively rare !n th is one. 

Genus GLOBOB ULil\11:\.A Cushman. 1927 

GLOBOBULIMINA PACIFICA ·Cushman 

Pin te 12, fignre 2 

Glol!ol!ll limin a pacifica Cushman, Co ntr. Cushman Lab. Forant. Hes., vol. 3, 
pt. 1. p. G7, pl. 14, fig-. 12, 1927; Bull. Scripps Instil. O<.:eanograph~·. 

'l'ech. Ser., YO!. 1, 1\'o. 10, p. 153, pl. :~. f ig·. 1. Hl:!7.-Gnllowa~· and 
·wissle r, Jonm. Pal. , Yo!. 1, [l . 74, pl. 11, f ig-. 18, l!l:n.-Cushman and 
Moye1·, Contr. Cn~hman Lnh. Foram. Re~ .• YO!. G. p. fi7. 1!130.- Cn shmnn. 
Stewart nnd Stewart, 'l'rnns. San Diego SoC'. :\'at. Hi st .. Yo!. li, p. Gfl. 
pl. 5, f'ig. 4, 1930.-Cushman nnd .Jal'\'i~ , .Journ. Pal., n>l. ·L p. :~n2. 

pl. :~ :~. fig. G. 1!130.- Cnshman and Luiming·, .Tonrn. Pal.. Yo!. 5, JI. lOS. 
11!. 12. fig-s. 111 , 1! , 1\l::n.-Cu:;hman and Pa rkPr. I 'on IT. I ·u~hma n La h. 
Foram. H.es., ,·oJ. 7, 1). n, pl. 1, fi g. 30, 1931. 

T est subglobular in the adult with the last Once cha mbers making 
up the exterior by enclosing the preceding on es ; sutures distinct. 
slightly depressed; wall very 1'hin, finely p erforate, smooth; apert nre 
loop-shaped, with a slight border , a broad ap er tural tooth or plate. 
<•nd an internal spiral tube. 

This species is known from R ecent to l\Iiocen c. :l\Iost of the r eco rds 
<1re from the Pacific coast of the United States, but it has also been 
r ecorded from the ~'liocene of Buff Bay, ,Jamaica. Tn the Florida 
Miocene it has occurred at a sing·le stat ion in the middle zon<\ of th e 
Shoal River formation. 

Genus YIRGULIJ\'A d'Orhign~., I S::W 
VIRGULINA PUNCTATA d'Orblgny 

( See Florida Geol. Snn·e~· . Bnll. 4, p. 44, pl. 8. fig-s. 7a, II , 10:30.) 

This species has been found to be much more abundant in our 
later material than in the earlier collections, occuning- in the three 
upper zones of the Choctawhatchee and the middle zone of the Shoal 
River. It is a widely distributed species in the present warm waters 
off Florida and also in the Miocene of the gen eral GuH' a r1<l \Vest 
Indian reg ion. 

VIRGULINA FUSIFORMIS Cushman 

(SPe Flol'illa Geol. Suney, Bull. 4, p. ·Hi, pl. 8, figs . Sa, li, Hl80.) 

Our lat·e ,· collections show that th is species which was original!~· 

described in Bulletin 4 is limited to the ~ame zonc•s from which it 
was described, namely the Cnncellaria and E cphol'a zones of the 
Choctawhatchee. It is a peculiar sma ll l': pcciC's with a very definit e 
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shape and very small aperture , and could hardly be confused with 
~my other sp ecies. 

VIRGULINA PONTONI Cushman 

Pln te 12, figures 10, ll 

11ir r;ul ina floridann Cn ::;hmnn and Lniming- (not Cushmnn , 1020), .Journ. Pal. , 
vol. 5, p. 10!), pl. 12, figs. 3a, l! , 1!J31. 

l'i·1'0 1lli:nn JlOn /.oni Cushman , Co ntr. Cushma n L ab. Foram. H e>"., vol. 8, p. 17, 

pl. 3, fig. 7, 1!)32. 

'fest elongate, tapering, greatest breadth toward the apcrtural end, 
somewhat compressed; chambers fairly numerous, elongate, slightly 
inflated; sutures distinct, depressed; wall smooth , finely perforate ; 
aper ture comparatively large and broad . Length 0.60 mm. ; breadth 
0.20 mm. 

'l'his species was originally described from the Oak Grove sand 
of Yellow Rive r, Okaloosa. County, Florida. It has been found in 
our recent collections in the upper and lower beds of the Shoal River 
formation, at both stations in the Oak Grove, and at four of th e 
five stations in the Chipola. It thus bas a much lower range in the 
section than either of the other forms, and is the only member of 
the genus to appear in the Chipola . It is apparently r eplaced in 
the Choctawhatchee formation by V. ptmctata. 

Subgenus VIRGULINELLA Cushman, 1932 

VIRGULINA ( VIRGULINELLA) GUNTERI Cu shman 

Plate 12, figure 7 

(See Flori1ln Genl. Suney, Bull. 4, p. 4-!, 111. D, fi gs. 1, 2, 1930.) 

'l'his spec i e~ <ll'Scribed from the Choctawhatchee formation is most 
abundant in t he A ·rc:t zone, but occurs much less abundantly in the 
Cancella.1·ia, E cplwra and Yoldia zones, and specimens r eferred to it. 
occur in the upper beds of th e Shoal River formation , but it is missing 
from the other zones. It is, however, r eplaced by the following 
':ariety in the Ecphom zone and by V. miocenica. in the lower portion 
of the section. 

VIRGULINA (V IRGULJNELLA) GUNTERI Cu shman, var. CURTATA 
Cushm a n and Ponton 

Plate 12, f igure 8 

Virgulina gun l cri Cnshmnn. Ya r . cur /al a Cnsllman :11111 Ponton , Co n t r. Cnsh ­
man Lnb. Fornm. R es., YOl. 8, p. 4, p l. 1, f ig. 2, Hl~2. 

Variety diffrring f rom the typical in the short romHl ed fo rm aml 
comparatively f ew chambers. 

I-Iolotype of variet)' (Cushman Coll. No . 16,304) from Darling; 
Slide in the Ecphonr zone of the Chocta.whatchee formation . 



THE FORAMINIFERA OF THE MIOCENE OF FLORIDA 81 

This peculiar short rounded form takes the place of the typical in 
the Ecpkom of the Choctawhatchee, and at some of the stations 
becomes very abundant. 

VIRGULINA (VIRGULINELLA) MIOCENICA Cushman and Ponton 

Plate 12, figure 9 

Yirg·rtlina miocenica Cushman and Ponton, Contt'. Cushman Lab. Foram. Res., 
vol. 7, p. 32, pl. 4, figs. 14-16, 1931. 

Test elongate, slender, somewhat compressed, gradually tapering 
from the subacute initial end to the greatest breadth formed by the 
last two chmnbers, somewhat twisted; chambers numerous, distinct, 
inflated; sutures distinct, depressed, marked by numerous depres­
sions, the sides of which extend backward to the preceding chamber 
in short distinct processes; wall except for the markings of the 
sutures, smooth, very finely perforate; aperture very elongate, 
narrow, slightly curved, running· nearly from the apex of the last­
formed chamber to the inner margin. Length 0.75-0.90 mm.; 
breadth 0.25-0.30 mm.; thickness 0.20-0.25 mm. 

Holotype (Cushman Coli. No. 15481) from the Miocene, Shoal 
River formation, Shell Bluff, Walton County. 

In the lower part of the section this species occurs from the lower 
portion of the Area zone of the Choctawhatchee as its upper limit 
to the Oak Grove, but does not occur in the Chipola. It is very 
different in shape from V. g11.nteri, having its greatest wil1th toward 
the apertural end and usually slender and tapering. 

Genus BOLIVINA d'Orbigny, 1839 

BOLIVINA MARGINATA Cushman 

Boli·,;-i·na. uw1·ginatu. Cushman, U. S. Geol. Suney, Bull. 676, p. 48, pl. 10, 
fig. 1, 1018; Gontr. Cushman Lab. Foram. Res., vol. 1, p. 30, pl. 5, 
figs . 5a, b, 1925; Florida Geol. Survey, Bull. 4, p. 45, pl. 8, figs. 9a, b, 
1930.-Cushmau and Laiming, Journ. Pal., vol. 5, p. 110, pl. 12, figs. 
6-8, 1931.-Cushman and Parker, Contr. Cushman Lab. Foram. Res., 
vol. 7, p. 9, pl. 2, fig. 1, 1931. 

Test much compressed, of medium size for the genus, periphery 
acute, keeled throughout or sometimes obsolete at the apertural end; 
sutures usually distinctly limbate, oblique; chambers numerous, 
distinct, seven or eight chambers making up the last half of the 
test, earlier ones long and narrow, later ones much higher; wall thin, 
rather coarsely perforate, surface smooth; aperture elongate, narrow. 
Length usually less than 1.00 mm.; breadth 0.25-0.30 mm.; thickness 
0.12-0.15 mm. 

'l'his species which is now known from the lVIiocene of Florida and 
<;alifornia was previously recorded from the Choctawhatchee forma-
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tion. It occurs in the Ecphorn, Arw and Yolcl·ia zones of the Choc­
tawhatchee as 'Nell as in all three zones of the Shoal River, but is, 
apparently absent from the upper portion of 1'he Choctawhatcbee 
and from the lower Miocene series included in the Oak GroYc ancl 
Chipola. 

BOLIVINA MARGINATA Cushman, var. MUL TICOSTATA Cushman 

Bolivinn aenariens1s (Costa), var. mull ieo8t.a tu Cushman , U. S. Geul. Survey, 
Bull. 676. p. 48, pl. 10, fig. 2, 1018. 

Bolivina nw1·gina.ta Cushman, Yar. multicostatn Cm;hma n, Florida Geol. 
Survey, Bull. 4, p. 46, pl. 8, figs. 13, 14, 1030. 

Variety differing from the typical in the ornamentation of the test 
which consists of a series of longitudinal costae of varying lengths. 

The varietal fo rm of the species is slightly more restricted than 
the typical smooth form according to our records, but the two are 
Hsually found associated with one another. 

BOLIVINA FLORIDANA Cushman 

Boliu·ina fl01'i(lana Cushman, U. S. Geol. Suney, Bull. 676, p. 4D, pl. 10, 
fig. 4, 1918.-Nuttnll, Quart. Journ. Geol. Soc., YO!. 84, p. 74, 1928.-
0 ushman, Contr. Cushman Lab. Foram. Res., vol. 5, p. 93, 1029; Florida 
Geol. Survey, Bull. 4, p. 46, pl. 8, f igs. 15a, b, 1930.-0ushmnn and 
Parker, Contr. Cushman Lab. Forum. Res., vol. 7, p. 0, pl. 2, fig. 2, 1931. 

Bolivina (lecussata Cushman (not I-I. B. Brady), Contr. Cu shm a n Lab. 
Forum, Res., vol. 1, pt. 2, p. 31, pl. 5, figs. 6a, b, 1925 ; vol. 2, pt. 3, 
p. 54, 1926. 

This is a widely distributed Miocene species now known from 
Florida, Trinidad, Venezuela, and California. In our recent material 
from Florida this species is limited to the Area and Y oldia. zones of 
the Choctawhatchee, the Canltium bed and the middle zone of the 
Shoal River formation. 

BOLIVINA PLICATELLA Cushman 

Bol·ivina pU.ca.lella Cushman, Florida Geol. Survey, Bull. 4, p. 46. 111. S. figs. 
lOa., b, 1930:-Cole, Florida Geol. Snrvey, Bull. 6. p. 41, 1931. 

This species in our recent collections was limited to the Ca.uce/1 a.1·iu. 
zone of the Choctawhatchee, but in Bulletin No. 4 was recorded from 
four stations in the Ecphom zone. It is also recorded by Cole from 
the Pliocene of Florida. 

BOLIVINA PLICATELLA Cushman, var. MERA Cushman and Ponton, n. var. 

Plate 12, figures 4a, b 

Variety· differing from the typical in the much less excavated 
middle line, but otherwise having many of the characteristics of this 
:,;pecies. 
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IIolotyp e of Yari ety (Cushman Coil. No. 16320) from the Oak 
Grove sand from Tanner's Mill, 4 miles soulhwest of Laurel Hill, 
Okaloosa County. 

At this loea lit~' th is Yariet~· is very common. It is appa rent!)' a 
rJrimitive form of B. plicatclla in which the characi ers are not fully 
developed. 'l'he coarse perforations of the test and slight twisting­
are very si milar. It occurs only in the Oak Grove sand am1 tlw 
1ypical Chipola. 

BOLIVINA PULCHELLA d'Orbigny, var. PRIMITIVA Cushman 

Bali vina pulch ella d'Orbigny, Yflr. pri.mil i ua Cushm a n , F lorida Gl'Oi. Surn•y, 
Bull. 4, ]1. 47, 11!. S, figs . 12a, b, 1!!30.-Cole, Florida Geol. SurYP~· , 

Bull. G, p. 41, pl. ~. fig·. 10, 1!!31. 

This form occurs only in the CaHcellal'l:a zone of the upper Choe­
ia>Yhat chee formation. and it is interesting to noi e that it is also 
recorded by Cole from the Pliocene of Florida. 

BOLIVINA ADVENA Cushm a n 

Pin te 1~ , fig m 0 ::l 

Bol.iuin11 ad t:c na Cnshnt nn. Cont r . Cushman L:tb. Foram. Hes. , Yo!. 1, ]lt. :2. 
11. 29, pl. G. fi gs. la , b, 1fl~G ; YOl. 2, pt. 3 , 11. G-l. 192G.-Cnshman, 
Stewart nml Stewnrt, Trnns. San Di c.~o Soc. :\at. Hist., Yo!. G. p . G7, 
1!)30. 

Test of early portion compressed, late r portion thi ckened, peripher.\­
r ounded, increasin g gradually in \Yidth toward the apertural end ; 
early chambers low, close set, not inflated, later ones hi gher and 
more inflated; sutures of the early portion lim bate, in the later 
port ion n arrow and somewhat depressed ; wall smooth but distinctly 
perforate. 

This species originally described from California oceu rs in typical 
form but in fe\\- numbers in the ; lrca. zone of t he Choctawhatchee 
fo rmation. 

BOLIVINA ROBUSTA H. B. Brady 

Plnte 12, figure i3 

Bo/.idna robusta H. B. Brntl~· , Qnnrt . .Tonm . ~Iicr . Sci. , YO!. 2J, p. G7. l SSl; 
R ep. Voy. Cltallcn{lcr, Zoology, Yo!. !l, p. 421, pl. G3, figs. 7-!l. lSS-!. 

There is a single specim en from one of the stat ions in ih r middl e 
zone of the Shoal Rive r formation. It is here figured , and seems to 
be identical with Bra<1y 's sprcies which has been widely record Pd 
from Eocene to Recent material. It is characterized by the lobe 
towa l'd the inn er marg in of each chamber in the adult. It is some­
what similar to B. alttzrt?l (' nsis Cushman, but is noi· keelefl nor is the 
eentral lin e raised. 
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BOLIVINA PAULA Cushman and Cahill (MS.), n . sp. 

Plate 12, figures Ga., l! 

Test minute, much compressed, periphery subacute, sides for the 
most part nearly parallel, initial end tapering; cham hers numerous, 
vften twelve or more pairs in the aclu lt test, increasing somewhat in 
height as added, some of the earliest ones being very low; sutures 
distinct, very slightly if at all depressed. sli ghtly limbate, rather 
strongly curved backward; wall smooth, finely perforate; aperture 
c.n elongate, somewhat comma-shaped opening in the median line of 
the apertura l face . Length 0.30-0.35 mm.; breadth 0.15 mm.; thick­
ness 0.06-0.08 mm. 

This species known from the Miocene of Chesapeake Beach, 
Maryland, occurs rather widely distributed in the various members 
of the Miocene of Florida , and is a small inconspicuous species and 
Lkely to be oYerlooked . 

Genus LOXOSTOMUl\1 Ehreu!Jerg-, 18;)4 

LOXOSTOMUM GUNTERI Cushman 

(See Florida Geol. Snncy, Bull. 4, p. 47, pl. 8, figs. lla , l!, 1!)30.) 

Our material adds nothing further to the distribution of this species 
\Yhich is confined to the Arw zone of the Chocta11·hatchee formation. 

Subfamily Reussiina e 

Genus IU,USSIA Sch\\"ag-er. 1S77 

REUSSIA SPINULOSA ( Reu ss) 

Plate 12, fignres H -1G 

(See F lorida Geol. Suncy, Bull. 4, p. 48, pl. 8, figs. 17a, b, 1930.) 

The development of this species in the Yarious members of the 
:Jfiocene of li' l01·ida is an interest ing one. The species occurs in the 
Cnnccllc/.?·ia zone of the Choctawhatchee where it· cleYelops chambers 
which arc very angled, and at the basal margin project strong!~- . 

These projections are not only spinose, but represent ver~- distinct 
angular proj ections of the chambers themselns under th r general 
margm. 'l'his form is most common in the Ca.nceUaria zone. A 
varietal form occurs in the .ttrcn zone of the Chocta1\·hatchec where 
it has smooth margins with almost no trace of spines. and is not seen 
again until in the typical Oak Groye marl where specimens occur 
which are somewhat spinose at the margin but the chambers ar c not 
usually as proj l'cting as in the development of the species in the 
Cu,ncellan:(~ zone of the Choctawhatchec. 'l'hesc three forms may be 
distinguished but the first and third occur together. and as the 
species is a Yariahle one, it seems a question as to whether definite 
~1ames should be given to these three forms cYPn though they have 
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80mewhat distinctive ranges in the Florida Miocene. All three forms 
are here figured for comparison. 

Genus CHRYSALIDINELLA Schubert, 1ll07 

CH RYSALI 01 NELLA PULCH ELLA (Cushman) 

(See Florida Geol. Survey, Bull. 4, p. 48, pl. 8, figs. 16rt, b, 1ll30.) 

This species is most common in the A ·rca zone of the Choctawhatchee, 
but is •videly distributed, occurring· in the Cancellnn:a zone, as well 
o.s in the upper bed of the Shoal River formation, and in the Oak 
Grove. Being a rather deep water species it is not strange to find 
that it does not occur in the shoal water material of the Chipola. 

Subfamily Uvigerininae 

Genus UVIGERINA cl'Orbigny, 1826 

UVIGERINA PEREGRINA Cushman 

Uvigerina pygnww Flint I not U. pig mea d'Orbigny), Rep't U. S. Nut. Mus ., 
p. 320, pl. 68, fig. :!, 1897 (189ll). 

Uvi.gei"ina cf. piymec£ Cushman, Florida Geol. Survey, Bull. 4, p. 4ll, pl. 9, 
figs. 3-6, 1930. 

U ·vigerina per egrina Cushman, U. S. Nut. l\Ius., Bull. 104, pt. 4, p. 166, 
pl. 42, figs. 7-10, 1923; Bull. Scripps Instit. Oceanography, T ech. Ser., 
vol. 1, No. 10, p. 158, pl. 3, fig. 13, 1ll27.-Galloway and Wissler, Journ. 
Pal. , vol. 1, p. 76, pl. 12, figs. 1, 2, 1927.-Church, Journ. Pal., vol. 1, 
p. 268, 1928.-R. E. and K. C. Stewart, Bull. Amer. Assoc. Petr. G€ol., 
vol. 14, p. 1448, 1930.-Cushman, Stewart and Stewart, Trans. Sun 
Diego Soc. Nat. His t., vol. 6, p. 69, pl. 5, fig. 11, 1ll30. 

Test elongate, about two and one-half times as long as broad , 
widest in the middle, ends rounded; chambers fairly numerous, in­
flated, distinct; sutures depressed but the line of the sutures indis­
tinct; wall ornamented with long·itudinal costae, about ten on a full­
gTown chamber, those of each chamber usually not continuous with 
those of adjacent chambers, high and very thin and sharp, toward 
the basal and apertural ends of the test becoming broken up into 
spinose or irregular short portions, the wall between the costae and 
the costae themselves distinctly granular; aperture circular, at the 
end of a distinct cylindrical neck, often spinose and with a phialine 
lip. 

The species has been recorded as Um:r;erinn ZJigmec~ d 'Orbigny in 
the Tertiary and Recent collections off both coasts of America, and 
evi~1ently ranges as far back as the Miocene. 'l'his species like most 
of those of the genus is val'iable, but U. piq1nea. d 'Orbigny is now 
established as a definite species of entirely different characters (Sec 
Cushman, Contr. Cushman Lab. Foram. Res., vol. 6, 1930, p. 62, pl. 9, 
figs. 14-20). 
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This species originally described from the West Indian region is 
now known from the Miocene, Pliocene, and Pleistocene of Florida, 
and from the Miocene of California. It is rather widely distributed, 
occurring iu all the formations of the Miocene of Florida but not 
at all the zones. It is most common in the upper Cnncellm·ia zone 
of the Choctawhatchee. 

Family ELLIPSOIDINIDAE 
Genns ELLIPSOLAGENA A. Silvestri. 1923 

ELLIPSOLAGENA BIDENS Cushman 

(See Florida Geol. Survey, Bull. 4, p. 50, pl. 9, figs. lla., b, 1930.) 

In our newer material this species originally described in Bulletin 
4, and recorded mainly from the A ·rca. zone of the Choctawhatchee, 
with a sing·le stat ion in the Ecplwm zone, has occurred only in the 
A rca. zone . It is, therefore, to be considered a characteristic species 
(•f thi:o; portion of the Choctawhatchee. 

Family ROT ALIIDAE 

Subfamily Spirillininae 
Genus SPIRILLI:\'A Ehrenberg, 1841 

SPIRILLINA ORBICULARIS Bagg 

(See Florida Geol. Suney, Bull. 4, p. 51, fll. 9, figs . 12a, b, 1!)30. ) 

This species is apparently very rare and did not occur in our recent 
collections. 

Subfamily Discorbisinae 
Genus PATELLINA Williamson, 1858 

PATELLINA CORRUGATA Williamson 

Plate 13, figures ln, b 

Pa.t clli.na corrugato Williamson, Recent Fornm. Gt. Britain, p. 46, pl. 3, 
figs. 86-89, 18iJS. 

'rest usually free, conical, or plano-convex, early portion composed 
of chambers spirally arranged, later ones elongating and finally be­
coming annular or nearly so in the last-formed portion of the test; 
chambers partially divided by internal septa which are visible from 
the rx terior, showing clearly in the last-formed chambers from the 
Yentral s ide; somewhat umbilicate ventrally; "·alls comparatively 
thin and translucent; aperture somewhat elongate, situated at the 
inner border of the chamber. 

This species is rare in the Miocene of Florida, occurring at but 
two stations in the Camcellaria zone of' the Clwctawhatchee. 'fhc 
specimrns are fairl;r typical , and one of them is figured. For addi­
tional refer ences to this species see Cushman, fT. S. Nat. Mus., Bull. 
104, pt. 8, p. 11, 1931. 
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Genus DISCORBIS Lamarck, 1804 

DJSCORBJS FLORJDANA Cushman 

Plate 13, figures 2a-c 

D iscorbis floridana Cushman, Carnegie Instit. Washington, Publ. 311, p . 39, 
pl. 5, figs. 11, 12, 1922; U. S. Nat. Mus ., Bull. 104, pt. 8, p. 21, pl. 4, 
figs. 7, 8, 1931. 

D iscorbis rosacea. Cushman (not d'Orbigny), Florida Geol. Survey, Bull. 4, 
p. 51, pl. 9, figs. 13a-c, 1930. 

D iscorbis subm·aucana Cushman, F lorida Geol. Sur vey, BulL 4, p . 52, pl. 10, 
figs. la-c (not Cushman, 1922), 1930. 

Test rotaliform, periphery slightly, if at all, lobulated, dorsal side 
rounded, much convex, ventral side concave, somewhat umbilicate; 
chambers comparatively few, five or six in the last-formed coil, on 
the dorsal side coarsely punctate, on t he ventral side punctate near 
the periphery, but on the inner concave portion smooth, with very 
fine punctae, if any; sutures in the younger portion slightly limbate, 
aperture an elongate, arched opening at the base of the last-formed 
chamber , opening on the umbilicate area, often with a slight lip. 

This species originally described from the Tortugas r egion of 
Florida and occurring also in the West Indies is common in the 
Cancellaria zone and much less common in the E cplwra and Area 
zones of the Choctawhatchee formation. The specimens r eferred to 
as Disc01·bis 1·osacen in Florida Geol. Survey, Bulletin 4, p. 51, p l. 9, 
figs. 13a-c, 1930, are probably r eferred to this species, as the original 
Rotctlia 1·asa-cea c1 'Orbigny has proved from a study of the original 
model of that species to belong to Amphistegina, and the specimens 
referred to Di.scorbis snb(wa1wann in the previous bulletin have been 
all r eferred to D·iscorb is floriclarnn in our revision of that material. 

DJSCORBIS CONSOBRJNA ( d'Orbigny) 

Plate 13, figures 3a-c 

RosaUna consobr·ina d'Orbigny, Voy. Amer. Merid., voL 5, pt. 5, "Forami­
niferes," p. 46, pl. 7, figs. 4-6, 1839. 

Discorbis consobrina Cushman and Kellett, Proc. U. S. Nat. Mus., vol. 75, 
Art. 25, p. 10, pl. -!, figs. 1, 2, 1929.-Cushman, Florida Geol. Survey, 
Bull. 4, p. 53, pl. 10, f igs 4a-c, 1930. 

Specimens referred to this species occurred in samples from both 
the Ca:ncella1·ia and Ecphorn zones of the Choctawhatclwe formation. 

DISCORBIS CANDEIANA ( d ' Orblgny) 

Plate 13, figures 4a-c 

Ro saUna candeiana d'Orbigny, in De la Sagra, H ist. Fis. Pol. Nat. Cuba , 
"Foraminiferes," p. 97, pl. 4, figs. 2-4, 1839. 

Tntnca.tulina candei.ana Cushman, Proc. U. S. Nat. Mus., \Ol. 59, p. 57, 
pl. 13, figs . 4, 5, 1921; Carnegie Instit. Washington, PubL 311, p. 47, 
pl. 6, figs. 7-9, 1922; Publ. 344, p. 78, 1926. 
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DiscoriJi:ltl£ orbicularis 1-1. B. Brady, Hey. Yoy. Challeii[JCr, Zoology, YO!. D, 
p. G47. pl. 88, figs. 4-8, 1884. 

Diseorb·is mira Cu~hmnn, l•' lurida Geul. Sun·ey, Bull. 4, p. 52, pl. 10, figs. 
2n-c, 1!)30. 

'l'est plano-convex, the dorsal side forming a low cone, ventrally 
flat or more often somewhat concave, circular in outline, periphery 
acute; chambers elongate, each often making nearly half of the 
circumference, distinct; sutures slightly depressed, distinct; wall 
finely to coarsely perforate, smooth; aperture ventral, an elongated 
opening beneath the somewhat extended central portion of the last­
formed chamber. 

This species is very abundant in the shallow water off the coast 
of Florida and in the general West Indian r egion. In the Miocene 
of Florida it seems to be limited to the Choctawhatchee formation 
m the Canccllar·ia zone. This is the species which IYas referred to 
in Bulletin 4 as Discorbis mira (p. 52, pl. 10, figs. 2n-c). It is not 
the same as the D. mira described from the Tortugas. 

DISCORBIS VALVULATA (d'Orblgny) 

Rosalina valvu la/a d'Orbip1~·, Ann. Sci. Nat., YO!. 7, p. 271, No. 4, 1826 ; in 
De Ia Sap·a, I-Iist. Fis. Pol. Nat. Cuba , ·'Foraminiferes," p. 96, pl. 3, 
figs. 21-23, 1839; in Barker, Webb and Bl•rthelot, 1-Iist. Nat. lies 
Canaries, "Furaminifercs," IJ. 13G, pl. 2, figs. 19-21, 1839. 

Discorbina valv ulata .Tones nncl Parker (?),Quart . .Tourn. Geol. Soc., YO!. 28, 
p. 114, 1872.-Goes. Kon~--: 1. SYeusk. Vet.-Akall. Hand!., YO!. 19, No. -1, 
p . 106, pl. 8, figs. 258-2G1, 1882.-Wooclwanl, 'l'he Observer, YO!. 4, 
p. 176, 1893.-Goes, Bull. Mus. Comp. Zoo!., Yo!. 29, p. G9, 1896. 

Di.scoriJis va l vula /a. Cushman. Proc. U . S. Nat. Mus., Yo!. 59, p. 59, pl. 14, 
figs. 4, 5, 1921; Carnegie Instit. Washington, Pub!. 344, p. 78, 1926; 
Florida Gcol. Sun·ey, Bull. 4, Jl. G3, pl. 10, figs. 5a-a, 1930. 

Test longer than broad, plano-cOI1\'ex, spire ve r~- lo"- and compressed, 
Yentral side flatten ed or coneaw, pcripher~' "·ith a round ed keel; 
chambers distinct, increasing rather rapidly in size, on the ventra l 
side with a distinct Yalvnlar lip over the umbilical region; sutures 
on the dorsal side somewhat thickrnccl, not depressed, cm·yecl, ven­
trally sinuatc; \\'all smooth, finely perforate; aperture elongate, 
Ital'l'OW, below the Yahnlar projection of the chamber near the 
umbilicus. 

'l'his species is not at all common, but we have found occasional 
specimens which may be referred to it hom rather IYiclely separated 
parts of the section as IYill be shown by the table. As a Recent 
species it is also rather 1\'idely distributed in the \Vest Indian regi.on, 
but is never r epresented by many specimens at an~- one station. 
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Genus LAMARCKINA Berthelin, 1881 

LAMARCKINA ATLANTICA Cushman 

Plate 13, figures 7a-c 

Lanwrcki na atlantica Cushman, U. S. Nnt. Mus., Bull. 104, pt. S, p. 35, pl. 7, 
figs. 7a-c, 1931. 

Test slightly longer than broad, biconvex, ventral sille the more 
t;trongly com·ex, umbilicate, periphery keeled and subacute; chambers 
rapidly increasing in size as added, the last-formed chamber on the 
ventral side making up nea rly half the area of the test; sutures 
slightly limbat e, slightly deptTssed on the dorsal side, more stron~ly 
so on the ventral side; all very slightly roughened on the dorsal side, 
smooth and polished on the ventral siLlr; aperture at the umbilical 
end of the chamber ventrally. 

This species \ras originally described from off the coast of Florida 
in 22 fathoms. The only record for it in our Miocene material is 
from the middle zone of the Shoal River formation "·here it is well 
developed and fairly common. 'fhe species is evidently the same 
&s the Recent one from the same general r egion. It is most easilr 
confused with C(l.nc·l·is sng·ra. with which it occurs at this station, but 
the Lctma.?·ckina has very strongly limbate sutures in the early portion 
,., hich are raised above the surface, the ventral side, as usual in the 
genus, is highly polished, and the umbilical depression is large and 
deep. 

GenusYALYULINERIA Cus hman, Jfl~G 

VALVULINERIA FLORIDANA Cushman 

(See Florida Geol. Sm·,·ey, Bull. 4, ]). 54, pl. 10, figs. Ga-c, 1930.) 

Test bicom·ex, somewhat involute on the dorsal side, almo,;t 
completely so on the ventral side, periphery roundell, early portion 
somewhat angled; chambers inflated, especially on the ventral side, 
wry distinct; sutures distinct, nearly radial, only slightly curn•cl, 
not limbat e ; wall smooth, polished; aperture below the <listinct platr­
l ikr extension of the umbilical end of the chamber. 

'fhis species was described from the A rca zone of the Choctawhatchee 
formation in Bulletin 4. We have found it to be rather widely 
distributed in our further stnclies. Outside the original positioll in 
the .1i?·cn zone we have a single station in the Ecphr!'l'a. zone, but none 
in ei th er the Caucella'l'ia zone of the Choctawhatchee or the Oak 
GroYe sand. It has, however, occmTed at all three zones of the 
Shoal River and also in the Chipola formation. Jt has as a whole a 
polished test and distinct flap-like extens ion from the apel'1lrre which 
llistinguished it from the other related forms from the Floricla 
Miocene. 
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Subfamily Rotaliinae 

Genus EPONIDES Montfort, 1808 

EPONIDES MANSFIELD! Cushman 

(See Florida Geol. Survey, Bull. 4, p. 54, pl. 11, figs. la-c, 1930.) 

This species previously described from the Choctawhatchee occurs 
abundantly in the lower zones particularly, and occurs also in two 
zones of the Shoal River, but we have no specimens from either the 
Oak Grove or the Chipola formation. It has been recorded from 
the Miocene of California, and also occurs in the Miocene of the 
Atlantic Coastal Plain northward from Florida. There is consider­
able variation in the amount of the limbation of the sutures of the 
dorsal side and of the gTanular character of the ventral side. 

EPONIDES LATERALIS (Terquem) 

Plate 13, figures Sa-c 

(See Florida Geol. Survey, Bull. 4, p. 55, pl. 10, figs. 7CL-c, Hl30.) 

In the previous bulletin this species ·was recorded from hvo stations 
in the Cancella1·in zone of the Choctawhatchee formation. Our later 
studies have shown it to be confined to that portion of the section, 
but we have it from numerous stations within that zone. It is some­
what similar to the follo,Ying species, both of which are figured here 
for comparison. E. latem.lis is usually a much more compressed 
species with the dorsal side very strongly limbate, the sutures raised, 
and the ventral side of the last-formed chamber with large 
perforations. 

EPONIDES REPANDUS (Fichtel and Moll) 

Plate 13, figures 9n-c 

Na1tti.lus 1·cpandus Fichtel and Moll, Test. 1\'Iicr., p. 35, pl. 3, figs. a-cl, 1798. 

Eponi<les 1·epnnllus Montfort, Conch . Syst., YOI. 1, p. 127, 32c genre, 1808.­
Cushman, Cont1-. Cushman Lab. Foram. Res., vol. 3,_ pl. 1G, fig. 9, 1927; 
Cushman Lab. Foram. Hes., Special Pub!. No. 1, pl. 40, fig. 1; pl. 41, 
fig. 9, 1928.-Cushman and Kellett, Proc. U. S. Nat. Mus., vol. 75, 
Art. 25, p. 11, pl. 4, figs. 7a-c, 1929.-Cushman, U. S. Nat. Mus., Bull. 
104, pt. 8, p. 49, pl. 10, figs. 7a-c, 1931. 

Pu- l·lJin~tz.ina 1·epancln Carpenter, Introd. Foram., p. 210, 1862.-H. B. Brady, 
Rep. Voy. Challenge1·, Zoology, vol. 9, p. 684, pl. 104, figs. 18n-c, 1884. 

This species differs from the preceding in the Miocene material, 
in the shape of the test which is strongly plano-convex, the dorsal 
side being usually flattened and the ventral side strongly convex, 
the chambers fewer , usually five or six, and the last chamber usually 
without perforations. This species which is characteristic of warm 
shallow water, frequently has the wall flaked off due to its structure 
and ease of erosion so that the charactero; are often obscured. Our 
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~pecimens are only from the Chipola formation where it is not 
common. It is r ecorded living from numerous stations off the coast 
of Florida in comparatively shallow water. 

EPONJDES ANTILLARUM, (d'Orbigny) 

Pia te 14, figures lr1-c 

RotaUn(t ant'illarum d 'Orbigny, in De Ia Sagra, Hist. Fis. Pol. l\at. Cuba, 
"Foraminiferes," p. 75, pl. 5, figs. 4-6, 1839. 

Tnmcatulina antillarmn Fornasini, l\Iem. Accad. Sci. Istit. Bologna, ser. 5, 
vol. 10, p. 63, 1902.-Cushman, Proc. U. S. Nat. l\Iu s., vol. 59, p. 57, 
pl. 13, figs. 6-8, l!l21; Carnegie Instit. Washington, Pub!. 311, p. 48, 1922. 

Pulvinnlina 'incerata Cushman, Carnegie Instit. ·washington, Pub!. 311, p. 51, 
pl. 9, figs. 1-3, 1922; Pub!. 3-14, p. 79, 1926. 

Eponi.des antillanun Cushman, U. S. Nat. l\Ius ., Bull. 104, pt. 8, p. 42, pl. 9, 
figs. 2a-c, 1931. 

'l'est unequally biconvex, dorsal side somewhat more convex than 
the ventral, periphery subacute; chambers numerous, seven or eight 
in the last-formed coil; sutures oblique, rather indistinct and very 
slightly if at all depressed on the dorsal side, nearly radiate and 
somewhat depressed on the ventral side; wall fairly thick, finely 
punctate, otherwise smooth, ventrally ~omcwhat umbilicate, the 
apertural face of the last-formed chamber obliquely angled; apertnre 
elongate, at the base of the last-fo nnecl chamber. 

d 'Orbigny described this species in his Cuban monograph , and it 
has been largely neglected since. It is, ho\Yevcr , common off the 
coast of Florida and in the West Indies. It has proved to be rare 
in our collections from the :Miocen e, and the only stations are fro m 
the middle zone of the Shoal River and a single station in the Chipola. 
'l'he sp ecies is a very well characterized one, and probably represents 
~ later development of the general form recorded from the Eocene 
r1ncl Olig·ocene of the g·encral Gulf Coastal Plain as E. byramensis, 
E .. iacksonensis, etc. 

Genus RO'L\LL\ Lamarck, 1804 

ROTALIA BECCARJI (Linne), var. PARKINSONJANA (d'Orblgny) 

(See Florida Geol. Snn-ey, Bull. 4, p. GG, J)J. 11, figs. 3a-c, l!l30.) 

'l'his yariety was previously recorclrd in Bulletin 4 from the upper 
three zones of the Choctawhatehce formation. In our more recent 
collect ions \\·r han~ i1 from a number of stations in the Crmcellaria 
zone and a1· one station in the Yold;ia zone of the Choc1awhatchee, 
and specimens also from the Cardium hed and the middle zone of 
the Shoal River, from the Oak Grovr, a11cl at one station in the 
Chipola formation. 
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Subfamily Siphonininae 
GPn ns SIPI-IO NINA Reuss, 1840 

SIPHONJNA JACKSONENSIS Cu shman and Applin, var. LIMBOSA Cushman 

Plate H, figures 2a-c 

Siph01~inn jacksoncn sis Cushmnn and Applin, vnr. limbosn Cn~hman, Proc. 
U. S. Nn t. Mns., vol. 72, Art. 20, p. 5, pl. 4, fig. 2, 1027. 

We have a single specimen from the middle zone of t he Shoal 
R iver formation which is here figured and which resembles very 
strong·ly this species originally described from the Alazan Clay of 
.i\fexico. The periphery is somewhat keeled and serrate while th~ 

sutures ar e very limbate in character. 

Subfamily Baggininae 
Genus CANCRIS Montfort, 1808 

CANCRJS SAGRA (d'Orblgny) 

PI ate 14, figures 3a-c 

(See Florida Geol. Snney, Bull. 4, p. 56, pl. 11, figs. 4a-c, 1930.) 

This species is one of the most abundant in the Florida Mioeene, 
occurring at nearly all the stations in the four zones of 1'he Choc­
tawhatchee and at all of the stations in the Shoal River. but there 
are no specimens from the Oak Grove or the Chipola formations . 
This is probably accounted fo r by the fact that the species is usually 
more common in fairly deep water although there are r ecords fo r 
it in shoal water off the coast of Florida and in t he West Indies. At 
some stations the species ~hows a great deal of variation in th e 
JJOsition of the chambers, especi.ally the last ones which are added in 
<! different plane from 1'he previous ones. The last chambers are 
also often very much expanded and rounded. It may be d istinguished 
from Lamarck1:na by the ventral surface which is very finely perforate 
instead of being polished and does not have an open umbili cal area. 
The last chamber also has a clear lunate area at the ventral sid e. 

Family AMPHISTEGINIDAE 
Genus ASTER IGERINA d'Orbigny, 1830 

ASTERJGERJNA CARINATA d 'Orblgny 

.4stedgeri1W carina. tn d'Orbigny, in De Ia Sngrn, I-Iist. Fis. P ol. Nnt. Cuba, 
"Foraminiferes," ]). 118, pl. 5, fig. 25, pl. 6, figs. 1. 2, 183n.-Cushman, 
Camegie Instit. Washington, PuiJI. 201, p. 45, 1010 ; Proc. U. S. Nat. 
Mus., vol. 59, 11. 60, pl. 14, f igs. 6-8, 1921; Carnegie Instit. Wn shington , 
Pnbl. 311, p. 5-!, pl. 9, figs . 4-6, 1922; Cushman Lnb. Fornm. Res., 
Special PuiJI. No. 1, pl. 42, fig. 1; pl. 44, fig. 4, 1928; U. S. Nat. Mus. , 
Bull. 104, pt. 8, p. 77, pl. 15, figs. 4, 5. l !l31. 

Test unequally biconvex, coiled, the dorsal side Yery slightly 
convex, the ventral side strongly so, almost conical ; chambers numer-
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ous, about threl' coils, six or seven forming t he last-formed coil; 
suturl?s obliquP, very slightly limbat e, produced to form a slight 
translucent keel, sutures curved and oblique on the dorsal side, on 
the ventral side the supplementary chambers extending nearly to the 
periphery, forming rhomboid areas, sutures distinct and depressed; 
wall smooth, finely punctate and usually glistening, often somewhat 
roughened by lines of small granules near the aperture, which is 
an elongate, narrow slit, extending from the umbilical reg·ion about 
halfway to the periphery, and usually with a slight thin lip. 

This is a rather common and characteristic \Vest Indian species 
particularly in shallow water. It is one of those species that would 
Le expected to be found rather commonly in the Chipola samples as 
the conditions in which they were deposited must have been very 
close to those of the warm shallow wafers of the \Vest Indian region 
at the present time. It is very surprising, therefore, to have found 
cnly one specimen in the Chipola formation. 

ASTERIGERINA MIOCENICA Cushman and Ponton, n. sp . 

Plate 14, fi~nres 4a-c 

Test small, much compressed, nearly equally biconvex. periphery 
with a distinct, thin keel of clear shell materia l; six or seven chambers 
in the last-formed whorl, large, with the intermediate asterigerine 
ehambers small; sutures not lim bate nor depressed ; wall rath er 
coarsel:y perforate; aperture on the ventral side, small, midway 
between the umbilical area and the periphery along the ventral 
margin of the chamber. 

Holotype (Cushman Coil. No. 16322 ) from the Oak Grove sand 
at Tanner's Mill (Old Senterfeit's Mill) 4 miles southwest of Laurel 
Hill, Okaloosa County. 

This is a very small inconspicuous species, and has only occurred 
at the type station from which there arr several specimens. It is a 
much smaller and a much more compressed species than the preceding·. 

Genns Al\IPI-IISTEGIX.-\ d'Orbigny, 1826 

AMPHISTEGINA LESSONII d'Orbigny 

Plate 14, figures Ga-c 

(See Florida Geol. Surve~', Bull. 4, p. [)7, pl. 11, figs. 5a-c, 1!)30.) 

Rather typical specimens of this species, which has previously 
been recorded from the upper Ca11cellru·ia zone of the Choctawhatchee, 
were found at two stations. They are large and well developed with 
a subacute periphery, and the i'est lenticular , often slightly more 
convex on one side than on the other. This is close to Recent material 
from the West Indies. There are rather fragmentary specimens from 
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two stations in the Area zone of the Choetawhatehee which are not 
well enough preserved to be given any specific determination, but 
which in some respects resemble this species rather than the 
following. 

AMPHISTEGINA FLORIDANA Cushman and Ponton, n . sp. 

Plate 14, figures 6, 7 

Test fairly large, usually plano-convex or unequally biconvex, 
periphery subacute; chambers margined but without a keel, and in 
the adult the periphery becomes somewhat lobulated, on the dorsal 
:;ide the chambers become distinctly evolute, with ten or more 
ehambers in the final whorl, inflated; sutures distinct, in the early 
stages somewhat limbate, and on the dorsal side with a distinct angle 
toward or about at the inner third, in the adult becoming very much 
lessened or entirely a simple curve, on the ventral side with the 
intermediate chambers short and irregularly rhomboid, sutures 
strongly curved especially in the early portion, becoming more nearly 
straight in the adult; wall distinctly perforate, otherwise smooth 
except about the aperture which is papillate; aperture on the ventral 
side between the periphery and the umbilical region. 

I-Iolotype (Cushman Coll. No. 16323) from the upper zone of the 
Chipola formation, bed of Econfina Creek, Bryant Scott's farm, Sec. 
28, '1'. 2 N. , R. 12 W., Bay County. 

'l'his seems to be a nry distinctive species, occurring only in the 
Oak Grove sa nd and at one s tation in the upper Chipola. It is very 
distinct from A. lessonii in the pronounced evolute character of the 
~. clult. The young stages show much less of this character, and the 
periphery is distinctly cm·inate in many of the young specimens, but 
in the adult this is lost ancl the evolutc character becomes very 
pronounced. 

AMPHISTEGINA CHIPOLENSIS Cushman and Ponton, n. sp. 

Plate 15, figures la-c 

Test un equally biconvex, the nntral side strongly convex and 
r rominently umbonate with a large clear boss, periphery sharp and 
very distinct, carinate; three or more chambers in the adult, not 
inflatctl , in the adult becoming slightly evolut e, t he test: Yery trans­
parent so that all th e chambers are vis ible to th e interior through the 
clear t est wall , from t he YCnt ral side the early chambers are also 
Yisible through the clear umbonate r egion when wet; sutures slightly 
limbate, those of the dorsal side with a slight angle toward the inner 
l·nd, strongly euned, on the ventra l side rather evenly and strongly 
curved, the intermediate chambers more or less irregular in shape, 
pointed toward the outer end ; " ·all distinctly perforate, smooth, 
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except about the apertural end which is strongly papillate; aperture 
at the base of the ventral border of the last-formed chamber. 

I-Iolotype (Cushman Coli. No. 16325) from the typical Chipola 
formation, Tenmile Creek, 112- mile below bridge on Marianna­
Clarkesville road, 22 miles south of Marianna, Calhoun County. 

This species which is the ancestral form of the preceding has a 
ver.r distinct keel throughout its development. The intermediate 
chambers on the ventral side are much less definitely rhomboid than 
]n the preceding, and the test does not become so distinctly evolute. 

These three species of Arnphistegina are characteristic, the first of 
the Cancellaria zone of the Choctawhatchee, the second of the Oak 
Grove and upper Chipola, and the last species characteristic of the 
typica l Chipola, being found at a majority of the stations in that 
formation. 

Family CASSIDULINIDAE 

Subfamily Ceratobulimininae 

Genus PULVINULINELLA Cushman, 1926 

PULVINULINELLA PONTONI Cushman 

(See Florida Geol. Survey, Bull. 4, p. 57, pl. 11, figs. 2a-c, 1930.) 

This small but distinctive species which was previously described 
in Bulletin 4 from the Area and Ecphora zones of the Choctawhatchee 
has been found in our later collections. These have extended its 
range into all four zones of the Choctawhatchee, but it is most 
abundant in the A1·ca zone with specimens also occurring in the 
CarclZ:nm and type beds of the Shoal River formation. No specimens 
have been found in either the Oak Grove or the Chipola formations. 

Subfamily Cassidulininae 
Genus CASSIDULINA d'Orbiguy, 1826 

CASSIDULINA CRASSA d'Orblgny 

(See Florida Geol. Survey, Bull. 4, p. 58, pl. 11, figs. 6a, b, 1930.) 

This species was found as in the earlier report from the Ca.ncellaria, 
Ecphora and Area zones of the Choctawhatchee. No specimens have 
been found below the Area zone. 

CASSIDULINA LAEVIGATA d'Orblgny, var. CARINATA Cushman 

(See Florida Geol. Survey, Bull. '1, p. 58, pl. 11, figs. 7a., b, 1930.) 

The previous report recorded this from the three upper zones of 
the Choctawhatchee, and later material has shown it to be present 
also in the Y oldlia zone of the Choctawhatchee as well as in all three 
zones of the Shoal River formation. No specimens were found in 
the Oak Grove or Chipola formations. 
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CASSIDULINA CHIPOLENSIS Cushman and Ponton, n. sp. 

Plate 15, figures 2a-c 

Test minute, consisting of subglobular chambers, four pairs making 
up the last whorl, periphery strongly lobulated; chambers very dis­
tinct, inflated, in alternating pairs at each side of the axis of coiling 
extending over slightly onto the opposite side at the periphery; 
sutures deeply depressed, d istinct; wall smooth, finely perforate; 
aperture a definite elongate opening in the line of coiling. 

Holotype (Cushman Coll. No. 16326) from the Chipola formation, 
1h mile below type locality on west bank of Chipola River at mouth 
of Senterfeit Branch, Calhoun County. 

This species also occurs in the Chipola at Tenmile Creek. It is a 
very small, easily overlooked species, but very distinct in the char­
acter of its globular chambers. 

Genus CASSIDULINOIDES Cushman, 1!l27 

CASSIDULINOIDES BRADYI Cushman 

(See Florida Geol. Survey, Bull. 4, p. 58, pl. 11, figs. Sa, b, 1930.) 

This species was previously r ecorded from the Ann zone of the 
Choctawhatchee formation in Bulletin 4. Our later material has 
shown it to be present also in the Ecphorn zone, and there are typical 
specimens from the middle and typical zones of the Shoal River 
formation. There are no records for it in either the Oak Grove or 
Chipola formations which is not surprising as this is for the most 
part a species of deeper rather than shoal water. 

Family CHILOSTOMELLIDAE 

Subfamily Chilostomellinae 
Genus CHILOSTOl\1ELLA Reuss, 1850 
CHILOSTOMELLA OOLINA Schwager 

(See Florida Geol. Survey, Bull. 4, p. 5!l, l!l30.) 

The single broken specimen from a station in the A1·ca zone of the 
Choctawhatchee, as reported in Bulletin No. 4 is the only record of 
this species. 

Family GLOBIGERINIDAE 

Subfamily Globigerininae 
Genns GLOBIGERINA d 'Orbigny, 1826 

There are in some of the samples a considerable number of Globi­
geriniclae which it seems wise to leave until a study of the type 
specimens can be made. 

Genus GLOBIGERINOIDES Cushman, 1927 

The preceding r emarks apply to this genus also as far as the fossil 
representatives are concerned. 
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Ge nns 1-IASTIGEIU:\'A W yville 'fhompson, 187G 

HASTIGERINA PELAGICA (d'Orblgny) 

Quite a number of fragments which apparently belong to this 
species were found in samples from the Canc eUa.rin zone to the Y ol c~ia 
zone of th e Choct awhatchee but only two entire specimens were 
f ound, one from the Ecphom zone at Darling Slide, Calhoun County, 
one from the Yolclia zone on the Chester Spence fann,· \V alton County. 

It is interesting to note that this species r anges downward into 
the Miocene. The only other fossil r ecord for it is apparently that 
c-f Schubert from the late Tertiary probably Pliocene of the Bismarck 
Archipelago in th e Pacific. 

Subfamily Orbnlininae 

Genns ORBULI).TA d 'Orbigny, 1826 

ORBULINA UNIVERSA d'Orbigny 

( See Florhl a Geol. SnrYey, Bnll. 4, Jl. 59, 1930. ) 

Specimens of this species a re most common i.n the A.rca and Y old ia 
zon es of the Chocta\Yhatchee but are r eprei'ientccl in all the zones of 
the Florida Miocene. 

Family GLOBOROT ALIIDAE 
Genu s GLOBOROTALIA Cnshmnn , 1927 

GLOBOROTALIA MENARDII (d 'Orbigny) 

( See Florilla Geol. Snn-e~· . Bull. '1, p. 60, pl. 12, fi gs. la -c, HJ30. ) 

Our r ecent studies of new material haYe shown this species to be 
present in all the zon es from ihe lower Shoal River to the upper 
Choctawhatchee. No specimens luwe, however , occurred in either 
lhe Oak Grove or Chipola form ations. This being a species of deep 
wat er or pelagic, it is not surrwising to find it absent from these two 
formati ons 1rhich are r epresented for the most part by shoal water 
conch tions. 

Genus CYCLOLO CULINA H e ron-Alle n a nd Earlnnd , 1908 

CYCLOLOCULINA MIOCENICA Cushman and Ponton 

Pla te 15, f igures 3, 4 

Oyclolocul'ina m-ioccnicn Cnshman nnd Ponton , Contr. Cusltmnn Lab. Fomm. 
R es., Yo!. 8, p. 3, pl. 1, f ig-s. :~. 4, 10:12. 

Test circular, very mu ch compressed, p eriph ery romHl e<l, the two 
sides either fl attened or l'\'Pn slightly conca ve towanl th e center ; 
early chambers subglobnlal', rapidly increasing in breadth as add etl 
until annular chamb(•rs are form ed, after which chambers of this 
sort are continued throughout the development; sutures fairly 
distinct , very slightly depressed; wall very coarsely perforate, an~l 
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with numerous radial folds; apertures formed by the coarse perfora­
tions of the test. Diameter up to 1.00 mm. 

I-Iolotype (Cushman Coll. No. 16305) hom the Chipola formation, 
:Y:! mile below type locality on west bank of Chipola River at mouth of 
Sentcrfei.t Branch, Calhoun County. 

This species, which extends the range of the genus from the Eocene, 
is closely related to the other kno"·n species of the genus. Some of 
the specimens when mounted in balsam show by transmitted light a 
p eculiar spinose condition of the peripheral wall, with lon g thorn­
like projections extending both forwanl into the new chamber and 
Laclnvarcl into the old one. This varies considerably in different 
specimens, but does not seem to occur on the outer periphery of 
nny of the specimens examined. 

This species occurs at one station in the Chipola formation, and 
i! lso at one in the Oak Grove sand, but does not occur higher up in 
1 he section. This genus has heretofore been considered characteristic 
of the Eocene, but these records extend its Yel'tica l range to the 
Lower :Miocene. 

Family ANOl\IALIN"TDAE 

Subfamily Anoma li.nin ac 

Genus PLA~ULIXA <l"Orhig;n~· . 1S2G 

PLANULINA DEPRESSA ( d 'Orbigny) 

(See Florida Geol. Snrn·~·. Bull. 4. p. fiO. pl. 1 :!. fig-~ . :!.a-c, 1930. ) 

This species is very abundant in the Cancelfariu zone of the Choc­
tawhatchee and somewhat less so in the Ecpl!ora zone, and \HlS 

r ecorded in Bulletin 4 from one station of the .fircn zone. It does. 
not seem to extend into the lo"·er fo rmat ions. To this should probably 
be referred those specimens which were preYiously recorded in 
Bulletin 4 as Cib1:cides lobatnlns (\\Talker and Jacob), var. onw.t ·us 
(Cushman). The question of their relationship "·as noted in Bulletin 
4. It is also to be suspected from a stu ely of Ll 'Orbigny's figures in 
i.he Cuban monograph that his Rosali11a edwa l'dsiana may quite 
probably be the same as this form. A stncl~· of the type specimens, 
however, \roulcl be necessa ry to finally dete rmine this relationship. 

Subfamily CibiciLlinae 

Genus CIBICIDES Montfort. 1808 

CIBICIDES FLORIDANUS (Cu shma n ) 

'L'runcat.ul.i-na florirlrma. Cushmnn, U. S. Geol. Sune~·. Bull. 676, 11. 62, pl. 19, 
figs . 2a-r, 1!)18.-Nuttall, Quart. Jonrn . Geol. Soc., rol. 8-!. IJ. !)8, pl. 7, 
figs . H, 16, 1!)28. 
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Ci!Ji.ci.dcs tLo1·idanns Cnshmnn, Florida Geol. SurYey, Bull. 4, p. 61, pl. 12, 
figs. 3ct-o, 1930.-Cushman and Laiming, Journ. Pal., vol. 5, p. 119, 
pl. 14, figs. Sa-c, Hl81.-Cnshm:m and Parker, Contr. Cushman Lab . 
Foram. Res., Yo!. 7, p. 16, pl. 8, figs . 2a-o, 1931. 

This species is not common but in our more recent collections has 
occurred in the Area and Yolcli.a, zones of the Choctawhatchee, and 
nlso in the Cardi1t.m. bed and the middle zone of the Shoal River 
formation. It is known from the :Miocene of California, as well as 
occurring at numerous stations off the coast of Florida at the present· 
time. All of the Recent material examined occurs in depths of 30: 
fathoms or more which ma~- explain somewhat its scarcity in the 
Florida Miocene. 

CIBICIDES CONCENTRICUS (Cushman) 

Truncatulinn concen trica Cushman, U. S. Geol. Survey, Bull. 676, p. 64, 
pl. 21, fig. 3, 1918. 

Ci.IJiottlcs conccnlricus Cushman , Florida Geol. Suney, Bull. 4 p,. 61, pl. 12, 
figs. 4a-c, 1930; U. S. Nat. l\Ius., Bull. 104, pt. 8, 1). 120, pl. 21, figs . 4, 5; 
pl. 22, fi.t.:s. l , 2. 1!\::\1.-Cu~hntnn and Parker, Proc. U. S. Nat. l\Ius., 
Yol. SO, .-\rt. 3, p . 2:2. lll31. 

This is quite probably the most widely distributed species in the 
Florida Miocene, occuning not only in every zone of all the forma ­
tions but recorded at all but four stations from which material was 
examined. It is somewhat variable an<l probably the specimens 
leferred to C. amen:canus Cushman in the earli er Bulletin 4 should 
be considered as the young of this speci.es. C. americanns, however, 
ltas a definite range in the Oligocene and possibly the early }fiocem 
of other areas. The species has been found to be a common one off 
the coast of F lorida. 

CIBICIDES LOBATULUS (Walker and Jacob) 

There are a few specimens which arc very finely perforate which 
may be r eferred to this species. There are scattered sprcimens in 
lhe Ecphom, and Area zones of the Choctawhatchee, i.n the middle 
zone of the Shoal RiYer, and in the Oak Grove sancl. They arc ver~­
few in number, however , a11<l it is evidently not a characteristic 
species of this reg-ion, ns it is in colder northern waters at the present 
iime. 

CIBICIDES REFULGENS (Montfor t ) 

Although th i:-; species was Ntrlier n•corded from Coe 's Mill in 
Bulletin 676 of the U. S. Geolog-ical Survey, ou t' stndies of additional 
material have not confirmed its r ecord·. bnt have found th e species 
rather widely distributed in th e typical Chipola formation where 
it occurs at three of the four stations. 
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Genus DYOCIBI CIDES Cushman and Valentine, 1930 

D Y OCIBICIDES BI S ERIALIS C ushm a n a nd V a lent i n e 

DyouiliiC'ides uiser·ialis Cushman and Valentine, Contr. Dept. Geol. Stanford 
Uni\·ersity, yol. 1, p . 31, pl. 10, fi;.:s . 1, ~. 1 ()30.-Cushman, F lorida Geol. 
Survey, B ul l. '1. !J. G~. pl. 12, fi;.:s. Ga, li , 1fl30; Contr. Cushman Lab. 
Forum. Hcs. , yoJ. G, p l. 1:.?, fig. 1:.?. 1030: ll. S. Kat. l\Ins. , Bull. 10·1, 
pt. S, p. J:.?G, pl. !!,! , fi;.:. :.?, 1fl:~J..-Cn:<hllt:l ll nBtl Parker, Proc. U. S. 
~at. l\lus .. ,·oJ. 80. Art. :~. p. 22, pl. 4, fi;.:·. S. 1fl:U.-Cole, Florida Geol. 
Suney, Bull. G, p. G7, pl. ;;, figs. JJ.. 12, Jfl31. 

Trll1!1:atulinu rm·iu1Jiti8 H. H. Br:Hl ~·. Parker. awl .TuBes (not d'Orbigny), 
Tra tJ :;. Zoo!. So<:. Loudon, Yo!. 12, p. :!27. pl. ,lG, fig. 17, 1888. 

'l'his species originally described from off the coast of F lorida has 
been found to be widely distributed also in the "·estern Atlantic, 
and occurs in both the Pliocene am1 Miocene of l<' loricla. It has been 
found to be almost as common in our collections as C. concenfricns, 
L)ccuning wry rarely indeed in the Chipola, being absent f rom the 
Oak GroYe. but occurr in g in all other zones at nea rly all the stati.ons. 
It is varia blc in its form and characters. 

Genus CIBICIDELLA Cuslunnn, 1027 

C IBICIDELLA VA RI A BILI S (d' Orbigny) 

P late 15, f igures G-7 

'l'rl/llr'rtflllinu mriuiJilis cl'Orbi .::: n~·. in Bnrkcr. \Y ehb and Berthelot, Hist. 
:-,rat. lies l'an;tries, Yol. 2, pt. 2. ''Fu raminif(• rc», .'' p. J3G, pl. 2, fig. 29, 
183D.-Cnshlll:l!L U. S. 1\"nt. l\Ius., Bnl l. 10·1. pt. 8. p. 127, pl. 24, fig. 3, 
1D31. 

The trst in the early stages is, as IYill be seen in th e figures, very 
doscly allied to Cibic-iclcs, but the later chambers become very much 
enlarged and inflated on t he ventral siL1c , \\·ith the apertures appear­
mg as distinct tubular openings IYith a slight lip, usnall)' one on 
each side of the chamber . 'l'hcr e are num erous bea uti f ully developed 
specimens at seyeral stations in the Chipola formation "·hich !J.aye 
ir regular, inflated chambers and very coarse perforations which may 
be referred to this species. 'rhey IYere not found in any of the later 
formations of the Florida lVliocene. Several speci.mens are figu red 
to show the stages in the development of this form. 

Genns ANI\"ULOCIBICIDES Cushman and Ponton, lD32 

GJD'Ol!OLOTYI'E . . ·\mwlocibic icl cs project/Is Cnshmnn nnd Ponton , Contr. 
Cushman Lab. Fornm. Res., YO!. 8, p. 1, 1!)32. 

'rhis recently described genus is related to Cibicicles in the early 
stages. It rather soon becomes annular in its deYelopment, and the 
aper tu res are developed at the p eriphery with rather large tubular 
proj ections. In its apertural characters and genrral appearance it 
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1s quite distinct from the somewhat allied Cyclocibicicles of the 
Mediterranean. 

ANNULOCII31CIDES PROJECTUS Cushman and Ponton 

Pia te 16, figures 1n, b 

.-\ 1!1/ u loc ibi c i (/cs JirOjectu s Cnshm:m a ud P outou, Cou tr. Cushm an Lab. Foram. 
R es., vol. 8, p. 2, pl. 1, f igs. 1a, b, 1932. 

Test in the early stages sli ghtly trochoid, the chambers in a single . 
plane, atta ched, soon becoming broader and finally annular, periphery 
rounded, except for the t ubul ar proj ections ; chambers slightly in­
flated, f airly distinct from both sides; sutures dist inct , slightly 
depressed, not lim bate ; wall opaque, r ather granular in appearance. 
f inely perforate; apertures in the adult at the peripheral margin of 
the test , large, oval or elliptical, ·\\'i th a distinct t ubular neck. 
Diameter up t o 1.00 mm. 

H olotype (Cushman Coli. No. 16300 ) f rom the Chipola marl, type 
locality l\'IcClelland 's f arm, on right (west ) bank of Chipola River , 
about 3 miles east of village of Carr, Calh oun Count~· . 

The species also occurs at t\yo other stations in the Chipola 
f or mation, but has not been found in any of the fo rmations above. 
This is a ver~- peculiar type in its ver y lar g·e and distin ct tubular 
apertures from the peripher y of th e t es t and the annnlar chambers. 
It was evidentl y an attached form. 

Genu~ RECTOCIBICIDES Cnshm nn a nd Ponton, Hl32 

G EXO I!OLOTY PE. R cet oc ibic i.dcs 111i occn icus Cushman :mel P onton, Cout r . Cush­
mnll Ln b. F oram. R es., vol. 8, p. 2, Hl32. 

This genus is one which is distinctly developed f rom C ib icides by 
having· a uniserial development immediately following aft er the close 
eoiled Cibic:ides stage. The r ectilinear por t ion ma~- expand some­
\\·hat, but does not t rnd to r each back to t he ori.ginal portion to fo rm 
mmulae nor does it show any trace of becomin g biserial. 

RECTOCIBICIDES MIOCENICUS Cushm a n and Ponton 

Plate 1G, f igures 2-4 

l'avon,ina sp ( ?) Cushman, Florida Geol. Survey, Bull. 4, p. 41, 1030. 

R ect oc-ib·icid es 1wiocenicu s Cushm an and Ponton, Contr. Cushman Lab. Fornm, 
R es., vol. 8, p. 2, pl. 1, fi gs. 5-7, J D32. 

'fest attached, compressed, the early stages close coiled, somewhat 
trochoid, later becoming un coiled with th e chambers in a r ectilinear 
series, somewhat spread laterally, di stinct; sutures distinct and de­
pressed on the ventral side, distinct but not depressed, strongly 

. lim bate, on the att ached dorsal side ; wall coarsely perforate and 
cancellated on the ventral side, more finely per f orate and fairly 
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smooth on the attached dorsal side; aperture on the dorsal side as m 
Oibicicles in the early stages, in the rectilinear portion becoming large 
;~nd tubular at the periphery. Diameter up to 1.30 mm. 

I-Iolotypc (Cushman Coll. No. 16301) from the Cl~ncellaria zone of 
the Choctawhatchee formation, about 1!2 mile upstream from the type 
locality of the CunceUcwia zone on Harvey's Creek at Yankeetown, 
Leon County. 

This species is very abundant at the type locality, and although 
i1 is an attached form and is, therefore, somewhat variable, it, never­
theless, has very distinct characters. In its aperture it somewhat 
resembles the preceding· genus and species, but the type of develop­
ment of the test is very different, keeping throug·hout its development 
to a rectilinear form although this may be somewhat variable clue 
to the shape of the attached surface. It also occurs in another col­
lection from about the same locality, but it has not been found else­
where in the Florida Miocene. Portions of the later growth were 
referred to in the earlier Bull. 4 as Pa!Vonina sp (?), no complete 
spec1mens showing the early stages having at that time been found. 

Family PLANORBULINIDAE 
Genus ACERVULINA Schultze, 1854 

ACERVULINA INHAERENS Schultze 

Plate 1G, f igures 5, G 

. \ecrrulina inllltfTf'IIS SchnH;.:r. Orgnn. PoJ~·thn l.. p . GS, pl. 6, fi~. 12, 1854.­
l'nshman, l~loricla Geol. Sune~-. Bull. 4. 1). G3, 19~0: U. S. Nat. l\fus .. 
Bull. 10,l, pt. S. p. 134, pl. 25, fi~s. 2o-r. Hl~l. 

r;!fJisina -inhacn'l/8 H. B. Brad~-. Rep. Vo~-- Ghalle·JI .fl CI', Zoology. vol. 9, p, 718, 
pl. 102, fi~s . 1-G. 1884. 

'l'here are a few specimens of an attached form which h as its 
Ghambers more or less distinct and irregular in form and ·which may 
be referred to this species. They are from three stntions in the 
Crrncellrwia. zone of the Choctawhatchee. 

ACERVULINA CHIPOLENSIS Cushman and Ponton, n . sp. 

Plate 1G, fi~ures 7, 8 

Test nttached, the chambers formi11p: a gen erally circular com­
pressed test with the periphery acute at t he plane of attachment, 
later chambers piling up and obscurin g the earlier ones, of irregular 
shape but opening- at the base, tlw opening being on the same side; 
as the chamber itself, the edges very thin; sutures distinct, slightly 
depressed especially on the outer side; wall rather coarsely perforate, 
otherwise smooth; apertures formed by the open portion of the 
l' hmn ber along the lin e of attachment. 
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Holotype (Cushman Coll. No. 16327) from the Chipola formation, 
Tenmile Creek, V::! mile below bridge on Marianna-Clarkesville 
road, 22 miles south of Marianna, Calhoun County. 

The species also occurs at two other stations 
· formation, but in none of the younger formations. 

Yery distinct species from the preceding. 

Genus GYPSINA Carter, 1877 

in the Chipola 
It seems to be a 

GYPSINA VESICULARIS (Parker and Jones) 

Plate 16, figures 9a, b 

Oruilolina rcsicularis Pnrker and .Tones. Ann. Mag. Nat. Hist., ser. 3, vol. 6, 
p. 31, No. 5, 1860. 

U!fpSi11fl ·res icularis Carter, Ann. Mag. Nat. Hist ., ser. -1, vol. 20, p. 173, 1877. 
- H . B. Brady, Hep. Vo~·. Cha llenger, Zoology, vol. 9, p. 718, pl. 101. 
figs. 9-12, 1884.-Balkwill and Wright, 'l'rans. Roy. Irish Acad., vol. 28, 
Sci. , p. 352, 1885.-Kiaer, Rep't Norwegian Fish. and Mar. Invest. , 
vol. 1, No. 7, p. 48, 1900.-Wright, Irish Nat., p. 55 (list), HlOO.-Millett, 
Rec:. Fornm. Galway, p. 7, HJ08.- Heron-Allen and Earland, Proc. Roy. 
Irish Ac:ad. , vol. 31, pt. Gel, p. 140, pl. 1:~ . fig. 11, 191::1; 'l'l·ans. Linn. Soc. 
Lonllou, ser. 2, vol. 11, 1). 278, 1!l16. 

There is a single specimen which is here figured from the Chipola 
formation and which in its plano-convex form seems to represent 
this species which has already been recorded as Recent from off 
Florida. 
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PLATE 1 

Fras. 1 a, b. 7'c~·tularia orlkulatn tl'Orbigny. X -!0. a, front Yiew; b, 

G 

7 

13 

apertural Yie w. Locality 1G. Page 40. 
2, 3. 1'c.x t.ularin mayori- Cushman. X 40. Fig. 2, sr1ecimen with 

uearly entire outline. Fig. 3. s11ecimen with unusual spin­
osity, later chamber s with double SI1iues. Locality 3. Page 
40. 

4, :J. 

a,, b. 

a-, b. 

s. 

D-12. 

a., b. 

7'c.2·htlarin Joliacca Heron-Allen and l~arluncl, Yar. orcillentali8 
Cushman. X 40. Fig 4a, front yiew ; b, avertural Yiew. 
Fig. 4, locality G. Fig. 5, loca li ty 14. Page 41. 

Tc.1·tu1aria 1GW'I'cni Cushman and Ellisor. X 40. a, front 
Yiew; b, avertnral view. Locali ty 1G. Page 42. 

'l'ca·tnlari(t sp ( ?) . >< '10. a, frout Yiew; b, :111ertnral view. 
Locality 5. Page 42. 

Bigenerina. uodnsaria tl'Orbigny, Yar. t c~: tular ioi(lcn (Goes). 
X -!0. Locality G. Page -!2. 

lJ i[!Cil£'/'iua. florida /Ia. Cushmau antl Ponton, n . sp. X 40. Fig. 
12, llolotype Fig. 12a, front vie'"; b, apertural vie w. Page 42. 

Cla·vn/i.na t ri.carina.ta. cl'Ori.Jigny. X 40. Broken specimen. a, 
s i<l e Yiew ; b, e nd Yiew. Page -!:3. 

[lOS] 
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FIGS. 

PLATE 2 

2, 
,, 
• ). 

1 a-c. Qrtinquclocrtlinn r·rutrl ciona rl'Orhign~< X 40. a. 11, opposite 
:;; irles: r· , apertnral dew. Lnf'nlity 10. Pa~e 44. 

(!uilllfllc/lwlllillfl r·u s /1//1/ d'( lrhi:-:n~· - X 32. 11 , a. /1 , IJ. oppu" ite 
~ id es; r·. npPr t mal Yir•IY. LPl':IIit~· 10. PagP 44. 

4 (/-('. 

;:; 1/-(' . 

(,luinquclrwu/i.nfl sul'i'"' '!IIIIHI l'n,.;hnl:III. X liJ . a, IJ, nppo"ite 
,.;irlr'>; : r·, apPrt·nral l'i l'W . Luea lity :.!0. Pn~e 44. 

Ortilllfllc/rwuliurt r-ra .~sf/ rJ'( lrhi:-:n~·. 1·ar . 8111WIIIII'IIII/ (' u,.;hman . 

X 40. 11. /1, uppu:-;ite ,; id es ; c, a[lertnral d ew. Loeality 10. 
Pa ge 4iJ. 

[1 11] 



FI GS. 1-:1. ()ui.Jifjllclor·ulillfl r·hipolcusis Cn~llm:tiJ :tlld Ponton , 11. ~Jl. X -10. 
Fi~. 1, lwlotypp, Fi~-:. lr1 , ~idp \' i('\\': li , :IJIPI'tnral \'iP\\'. Fi~-:. 

'2({ , /1 , oppo~ile ~hiP~. Locn lity 10. l'nge -15. 
-1 rt-r·. J/((ssili11({ ill({l'lfllltlis ('n~l!IIJ:tll . X -10. 11, l1 , oppo~He ~idt•s; 

r· , apertnral \'ie\Y . Loenlily 10. l'n~-:e -IG. 
[i rt-f·. Jfrtss iliurt /J{Jsr·i<IIJ({ (<J'Orl>igll,\'). X liO. 11. IJ. opposite sidPs; 

c, apertural Yi e\\'. Lo(':tlily 10. l'n~-:e -IIi. 

G-8. .1/rtssi./imt lfllru/r({l/ 8 ('n~hiii:tll :t!HI l'ont·mi , 11. H]l. X -10. Fig. 0. 
hulotypp, Fig. I)(/. /1, oppo~ite ~id(•s; r·, :tJlPI't·nrnl \'i(•\\'. Lo­
c nlit.Y 10. Pn~-:e -l7. 

[ 11 :!J 
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PLATE 4 

,_,._ .lfHsN iliJIII uuuf('ri C n s hmnn fiJI(] Ponhm. 11. s p . X -10. " · u, 

2-G. 
opJH>><it·<· s icl<'>< : , ._ apt>Itn r al YiPW. Locality 1~ . l'ag!' -17 . 

J[({NNi!iJW iur·h" ('nshman a111 l Ponton. 11. ><[1 . X '·"' ··-· Fig. U, 
holo t yp<'. Fig. (i 11. 11. oppo><itP si<l!'s: r·. apPr t nral \'i!'\\'. 

li''ig:-;, :!-:), showin .~ ynriations in the surfa<:e Hllll iu the pro­
jedion of !'li e qninque loculine c huwben; in the e ul'ly v orti on. 

Locality 10. Page 47. 

[110] 



PLA'l'E G 

1-:1. J!rtssi.li1111 -'Jiillllfll Cushman a11<l Ponton, 11. sp. X 40. l<'ig. 1, 
holotypP. Fi~. 1 11 , 11. oppo~itP ~ides: r·. apertural Yicw. 
Fi~s. :!. :{, showin~ ,-a ria t ions in t h e amount of o r namenta ­
tion of tht~ surfacr. Locality 10. Page 48. 

4-(i. .l!rtss il i ltrt sp illllftt ( 'nslm1an and l'ont·on, Yar. chipolcll .~ i.s ('ush­
man and Ponton. 11. ,·ar. X ·W . Fi~. cl. h olotnw . Fig. 4 11. 

/1. opposil·p si<IPs : t·. apertnra I \' iPW. Fi~s. G, 6, show in~ 
\'ariat·ion in thP ol·namPnt·aUolt. Fi .~. 0. showiug- a S]WCimen 
which in Hs ol1l ag-l' coiH!ition fai ls to han• thr last chamhPr 
cmnplPtP t hP a fte r co il. l'ag-p 4.'>. 

7 rH· . .l!uss ilittrt -'Jiillltla <'ushmau a nd l'ont·o ll, Yar. glal!ratn Cush-
lllan and l'o111·on, n. Yar. X 40. 11 , 11. OJIJlO::;ite sitles; 1·. 

ajlPI'I'nra l Yiew. Locali ty 10. Pag-P ·!!l. 

[1lfi] 



FLOHIP.\ (:J-:OLOUTCAL Sl'H\"EY B l'LLETIN Nil'\ E. PucE ti. 

[1171 



FLOHinA GEOLO(;JC,\L Sl'ltYJ~Y BT'LLETI~ N fNE. PLITE <l. 

[118 ) 



F'HOS. 

PLATE fi 

1 a-c. IT11u rr in11 IJI·arl!fi ('n ;;hmau. X l::i. a. /1 , oppos it!' s idPs; c , 

:IJH'rl'lll':ll Yil'IY. Lor ality 10. Pagl' Gil . 
2-4. .-lrliculilttl Nfi!Jfll oJ'Orl>iguy, Yfl r. ill irwr ·uif'll ( 'nslnna 11 ancl Pon­

ton. 11. ntr. l•'i;!;s . :!. :·:. X -1!1. Fig. -(, X tiO. Fig. :2 . hol o­
typt~. Fig. :!, ~·onng- ~tag-(_l \Yith nne chantlH .. ' l'. Fig. -1- . la st 
thr!'t' c hami>Prs sholl'ing a l'lti C' k lip at tlw apt>rtnr!'. Lo· 
ealit~· :!7. l':t;!;!' Gl. 

5 a-/1. ..trli f'Uiiwl illfl!/llri t 'nshmau . X 7G. 11 , siclf' Yi L' \1'; l1, ape r· 
t nral YiP\\' of ll!H•rt·nral e nrl of l>rokPII tl'st. Lnea lit~· 10. 

PngP ;)1 . 
6 rH'. 'l'ri/rwulin11 lri.qouu/11 ( Lamarek 1. X till . 11. si d L• l'i P11·; IJ, 

fron t \' it' IY ; r·. :qwrtnral l'iPII'. LoL·aiH,I· 10. PagP G:!. 

7 a-c. 'J'rilrwulin11 oldrlilf/11 (:\Innt·agu l . X (ill. 11. fl. opposil't> ~ i•l es; 

S, 9. 

10 (/· ('. 

11 a-c. 

r·. apPrtnral l' il'IY . Lol'alit~· lll. Pa.gl' :1:!. 

Trilrwufiilfl f/l'llf ' il i s d 'O rl>i.gn~·. X 'iri. II, II , 11, II , opposite 
:-;il)ps : (• ( ' npPitural \ ' iP\Y S. Lo l'alit· ~· HI. PngP G3. 

Triltwulillll rotuur/11 rl'< lrloigny. X -10. II , II, opposite s irl es; C', 

apert:nra l \" it.:l \\". Loeality s. Pa~P ::i-L 
'l'rilof'IJiiua IJI 'O ii!JIIiarlii rl'Or!Jiguy . 

c, avertural Yi eiY. Loca lity 10. 
X GO. a , 11, opposite sides ; 

Page 5-!. 
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FIGs. 1 tH'. 'l'rilrwuli'lllt tflllltlrilolf'!'lllis tl'Orhigll~' . X 40. o , 11 , oppos ite 
><id P"' ; r·. apPrt·u1·ai YiP\\'. Locality 10. Pag<> G:~ . 

:.! 11-1'. 'l ' ri/r)('/1/ i llo lfl/ltdrilolf'ralis 11'< )rhigll,\', \'<II' . /IJIIfli l' oslof({ ( 'n><h-

lllall a 11d Poll toll, II. \'<II' . X .JU. 11 , I!, oppos itt• ,.;irk>< ; ! ' , 

apPrt'\ll 'al yi p \\· . Loc:Ilit.'· 10. PagP ii:l. 

:l-G. Fli111i11a f lorir/({1/rt ('u><hmall a11d Pouto11 . 11. >< p . X 40. Fig. :~. 

holot.vpe. Fi~. :·t u. si(lP viP\\'; lJ , apPrt·ural vie\Y. li' i~s. 4. r>, 
oppo!'itP ~ides of saute sfwCiiHPil. Fig-. (;, ea t·ly sta~<-' . Lo· 
calit)· ~. PagP 0G. 

7, 8. l'!frf/1! d cllfi('lt/({/n (1-I. B. Hrntl~·) . X .JU. Fig. 7 r1. fr n11 t ,·i e\\' ; 
11 , ::; itll• YiP\\' ; r·. apPrtural Yil'\\'. L ueality 10. Page Gli . 

fl :!0 1 



FLOIW1.\ t:I•:OI.OUIC.\L Sl Hn:y nT'LLETI.:\ .:\1.:\E, l'LA'I' I·: 7. 
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FLORIDA (:EOT.nmC.\L SrTIYF:Y nrLLF:TT:'\ NINE. Pun: S. 
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FIGS. 1 a, li. 

2. .. ... 

PLATE 8 

T' r rll'llrlllina r ass i s d ' Orllign~·. X GO. (/' ~i ll e Yiew: IJ. a per-
t·u 1·a I \ "iP\Y. Lol'a li ty 10. Pagp ;;;. 

l 'rr/f'!u·aiillll Iiiii II iltwlllllris ( I !. H. J:rad ~· - Pnl'kl'r nnd ,J OIIPS) . 

X liO. II , 11 . /1. /1, opposift• s itlt•s: 1' , 1' , HJIPI' t' l!ral l'i L• \\·s . Fi~. 

:!. adult. Fi;..:. ::. ,\' olin .~ sta;..:t•. Lot·alit ,\· 10. l'agp ;JT. 
4 11. /1. 'l't ·.rlllfllrifl l'flllill'irl/111 d'! l r!J i .~ll~· . >: -10. a. fron t \'it'll'; l1. 

apl'rtural \'it'\\'. Loea lit ,1· 10. l'agl' -11. 

!I-HI. /t()llllllls 1'1111!/ilfllli (<'usllnlal l l. X :1;:;. NPri L•s s h u\\' in;..: the 
t•X fTt ' lllt' \'ar ia! io11 ill t·his fo rnl fi'OIII f'hp eoJnplpft • l ~· eoiled 

sta;..:t•s Slll'h as Figs. ;:;, (i, t o t h e \lll L'U il l'd foi'IIIS !J. 10. Ln· 

~ality :!1. Pn .~l' o)!l. 

11 a. !J. Jlaryilllllillll dlll1ir1 :'\ L• ll;..:t'hort'lll. X -JO. 11. side dL' \1'; 11. frou t 
"it'll'. Lot·a I it_,. 1. I' a gt• ;;n. 

1:! If , /1. .llrll'!fi lllllillll y/11111'11 d'! lrhign _,. ( '! 1. X liO. 11 . side \'it>\\' : 11 , 

f r ont· l'it•\\'. Loeality ::1. l'a;..:t• ;;n. 
1::. L'l!/l ' lllf II/III'!Jillll/1( (\\"alkl'r and .Jae(lll). X TO. Lucality :1. 

Pn;;c u:t. 

[12~] 



PLATE U 

Fws. 1, :!. ])('nlafinn sp ( "!). X -10. Local it~· 7. l'a;.w til. 
:!, -l. Dent a./inn sp ("!) . X UU. Loca lity 7. l'a~P 01. 
G, U. Deutafina pyntfrt (]"Orhi;..:n~·. X HO. Brokt>ll ,.;ppeiJilt'llS. Lo­

cality 1:!. Page Ul. 
7. Xorlo.srtria r·alomr!lpllll Heu,.;s. X 7G. Locality ti. Pa~p UL 

F;, !). La{/CIIa yntl"ili.s \Yillialll>'Oll. X -lO. :-;pl'c:i111Pil>' with CXCP)I-

1 0-1:!. 

tioually lleYPiopetl pia te-li kP orualllP!ltat iml. Fig. 8, Lo-
cality 11. Fig. D. Locality 8. Pa;..:t~ U·t. 

Gutta/ina irr cyu/aris (d'Oi·hi~u~·). X -lO. 

posit"e s ide,.;. Locality 10. l'agP U-!. 
Gnttulina auNiriar·rt tl"Orhigll~- ( ·: J. X UO. 

Yiew; 11, frout Yit>w. Fig. 1::, loca lit.1· 11. 
1G. Page UG. 

Fig. 11 a, 11. op-

Fi~. 1:{ a. ,.;ide 
Fig. 1-l, loca lity 

]:; a, 11 . Guttufiurt /adca (Walker :uul .Jaeoh J. X Iii. a, IJ. oppo,.;itP 
sidP>'. Localit~- 10. Page UG. 

lU, 17. Guttu.fil/(t r·atufala ti"Orhign~· . Fi;..:. ](i. X UU. :-;pecimt>n with 
uumerous atlult chamhers. Locality :!8. Fig. 17. X 7G. 
a, li, opposite sides of youu~er ,.;ppcimell. Localit~- 7. Pagt~ 

6G. 

[1:.!-! J 



FLOTITD.\ CEOT.nmC.\L Sl"l:YEY HITLETIN Nl~E. Pun: 0. 
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FLOTIIDA GEOLOnTC.\L ST"TIYEY RT"T.T.ETT:'\ :'\T:'\E. PLITE 10. 
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Fms . 1 (/-{', 

:~ 0-f'. 

-l. 

G II, IJ. 

PLATE 10 

G/rJIIIIIilla i/llt Cf/1/t/li.~ R Puss. X GO. a. 11 . opposite s ides: c. 

i>nsal Yi PIY . Locality 10. l'a~e lili. 
G/fJIIIIIilllt illfll ' lf/11//is Heuss. Yar. r 'l triiHt('l/ rl'Orhil'll~-. X 7G. 

Loealily H. l'agP tili. 
(J/fJIIIIiillll !fi/JIJII d'l lri>i .t.: ll~·. >< ;)0. 11 . IJ, opposii"P sit]PS: C. 

i>asal Yit-•11'. Lrl('alit~· 10. l'n~P lili. 
]'()/Jfiii!JI'flli i1111 1111 rr·1ut ( 'u,.:hnla 11. X 7'1. Locality HI. Pa~e G7. 
8iylltfJIIIIJI'JJliillll JWIII'I 'C!fi l'uslinlall and Ozawa. X -10. "· /1, 

opposit·e sidl's. Locality :!ti. l':t;:: L~ ti7. 
ti 11-r-. 8i[JII/IJIIIIJr}Jliiltl/ lllllflliusl/ (Tt•J·qnPlll). X 7G. 11. '' · oppos ite 

:-.:idfl:--;: r· , ha:-:nl ,.iP\Y . Lc wnli ty 7. Pn~e fi8 . 

7-11. 1-l. l'CIICI'IJ}Jiis pmlt ' /1-' d'( lri>i .u: n,,·. X :{0. ~pl'cimcns sl1011'in;:: Y:t· 
riaUon in fol 'lll. Fil's. 7-!1, locality :27. Figs. 10, 11, 1-l, 
locali ty 10. l'agl' 71. 

12. 1::. l'r 'III 'J'IJ }Jiis h r lllf!fi ('nslunan . X -!0. Fig. 1:2 1/ , s ide 1·ic11· ; IJ, 

J•t•riphe ral Yil'IY. Loca I i ty 10. l':tl'l' 7:2. 

[127] 



PLATE 11 

FIGS. 1 rt, IJ. Elpltirlium adrt' /111111 (I 'u,.:hmaJll. X iiii . rr. :-irlP YiC' \1.: ''· 
pPriplwral Yil'\\" . Loea lity 1-!. l'ai-:P 70. 

2 a , IJ . Hlphirfiu111 jim/,rialllllllll (l'n,.;ltJJI:III J. X iiii. a. :-irlP Yil'\\": 
/1, )ll'riphl•ral YiP\\" . /.(){·a lit.'· T. l'ngl' 70. 

::; n, IJ. J<J/pltidium l'iliJHJir •Ji sis (Cu,..lunau) . X iiii. rt. :-itlC' l'iC'\\": IJ, 
periplwral Yil' \\'. Loealit.1· T. l'a i-:l' TO. 

T 

4·li. AmpliiJJifJI'jJitillrr "Jl ( '!). X -10. Frni-:IIIl' lltar.'· S)ll'eimens. Lo­
ea lit~· !1. Page Iii. 

a. IJ. 1' /('('/of roll rf ir ·u lrt ria IIIII JISjil'frf i ('ll"lt!IIHII nurl Ponton . X 50. 
(/, frout vie\\· : /J , ,.; ide Yi P\Y. Lol'a l it~· !I. PagP H . 

8. l'lcdojriJIIrf ir·11/rt ria flurirlrtllrt l'n,..hmn n. X GO. Loca lity 15. 
Page 7-1. 

n a , IJ. Illt li'lllillclla NIIIJ/ ('/'('S (l-l. H. Hnld~·) . X 120. (/.front Yiew; 
u, sid e ,.il'\\" . Lol·ality :2ii. Page 71i. 

HI. Nodogt'lll'l'illrt '"' 1'1'1111 ( 'n,.;IJJII:III nud Laiiuing. X iiG. Locnlity 
n. ra~P TG. 

11. lluli 111 i urr ()/'(//(/ d'l )r!Ji~-:n.\· . X :;u. L<>l':t I it~· 11. l,agp 7.'-'. 
12. Uulimi11a ll lrll'f/illala d'Urllign~·. X 10(). Lol'alit-y li. l ,nge 77. 

[1 2~ ] 



FLOR!ll.\ (iEOLO<ilC.\L S llt\"l~'l DrLLETIN NT::\E. Pr..\TP. 11. 
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FLOHIDA f;E()L(J(;TC. \L Sl"HYE\: m;LLETI~ NINE. l'I.ATE 1:!. 
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FIG :> . 1 II. II. 

•) 

a. 
-! a. II. 

PLAT!' 1:.! 

Jluli111i1111 lml"lli111111 d'Orhi;..:ny. X 0.0. 11. front: Yi!•w ; 11. aper-
tmal l"iPw. Loc-ality !1. l'a;..:P 7S. 

(1/(J imlmlilllilu/ J!IWijim t'n~hn1an. X 0.0. Locality 1G. Page 7D. 
//(J/irillll rull'cutr t'n~hnw11. X 0.0. Loeality 1G. l'a;..:e S:l. 
JlnliL'illll Jlli• ·ll/1"1111 l'n~lllnan. \"HI". 1111"/"11 ('u~hlllall aiHI l'ulltllll. 

11. Yar. X 7ii. 11. fro11t Yil'l\" ; 11. apertura l l"iC'w. Locality 
~!l. Png-<" ~:2 . 

5. 

li (/. "· 

1/(J/irillll mbu.,/11 H. H. Hrady. X ;;;;. Localit~· Hi. Pn;..:r 8:1. 
/l(J/irill•l flll/1111 <'n~hmall :11111 <'ahill (:\If;.) 11 . >'Jl . X 70. 11. 

fro11t YiPw: 11. ,.; itl! • l"i!'W. :\linePIIC o( Yorktown. \"a . l'age 

S-!. 
7. l'iryuliua (Yir.c:uliiiPila .l flllllit"l"i ('u!'hmnii. X -JO. Loc-ality li:i . 

Pa.gP ~~0. 

~ - rimuliJUI ( \"irgnlin!'lla "! f/llltlcri ('u~lnnnn , n1r. r·ur/11/11 l'n~h-

man and l'ont·o11. X ;;;;, Lot·alit~· :::.!. l'HJ..:P ~0. 

!1. l"iryuliJIII ( \"ir;..:nlinPIIa 1 llliiWI 'IIil·ll L'n~hma11 and Pont"o11 . 
X -!0. Loc-ality :11. Pa;..:!• ~1. 

10. 11. l'irfllllillll Jiiiii/(JIIi t'nsh111an . X ;;;; , Fig. 10. Inc-alit~· :~1. Fig. 
11. lne alit~· :!!1. l'a;..:P .'>0. 

1:! 11. 1>. (.' riflrTillll J!lll'kiTi 1\:arr!•r. X ;;;;, 11, front 1·iew; 11 . ,.; id e Yiew. 
Loeality 1:!. l'agt• .'iii. 

l:J 11 , 11. Lill!llllillll ~]'"! X 1110. 11. front· Yiew: 11 , apertnral riew. Lo­
ca 1i ty :1. l'a;..:P tiO. 

1-1. Hr·us.,ill SJiilllliflsa ( l{t·n~~ 1, Yar. X Gi:i . \'ariety with globosu 
chanii>Prs. Lcwality 1-1. l':JJ..:P S-1. 

15. Hcussi11 spillllliiS!I ( 1{!'11~~ I, n1r. X GG . \'ariety with nearly 
l'lll"irP 1nar;..:in~ . Lcwalit .1· 11. l'nge 8-!. 

Hi. Hcussi11 ~pin11lo~a ( !{ t·u ~~ 1. 1·ar. X [ii:i. \' ariC't~· with spin ose 
mar;..:ins lout· in whieh tlu• e haml>en; are 11ot lobed. Locn lity 
:2n. Pn~<' k-J. 

17. 18. LII!ICIIII IJIIrlllmlll (\\'i ll ianl~oll 1. X 100. Fig. 17, specimen 
appal· t•llt· J~· mat!!' up o( Oil!' c hami>Pr. Fi;..:. 18 . specimen wit!J 
trace•>< nf a tliriclin;..: partition. Lol'ality :!G. l'age tH. 

1!) u, !J. l'arouillfl 111ior·cu i.r·r1 l'u~hmau allll l'unton, 11. sp. X 55. a , 

s ide Yi ew ; /1 , [leripheral Yiew . Locality :J. Page 73. 
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PT,A'J'F, 13 

Fw!-i. 1 u , u. l'atdlilllt r·r11TII!!I/III \\'illia11t~otl. X 7il . 11 , <lor~al l'iPW: l1. 
I'P11tTal l' it•w . L"t·alit·r :{. l'a;.:P S7. 

·) u-c. Disr'()!'/li-< f/()rirlru/rt ( ' n~h111:1 1 1. X ilil . 11. <lor~al l'iPII' ; l1 . l't '11-
t ral l'it'll'; r·. pt•ri ph 0I':tl I' it'll". l."t ':t !H~· H. P:q.,:P SS. 

3 u-c. Disf'()!'/li-< r·o/1.<()/l!' i)l(t (d'Orhi;.:n ,,·l. X Gil . 1/ , d"r~al l'i l'll': 11. 

-! u-c. 

5 (/- (". 

I'C'IIIT:tl l'i l'll': r·. pPripht•r:tl l'iL'II'. J.ne:tlity ti . l'a;.:<> RS. 
JJ isf'() r/Ji s ('1{1/1/l'illll/1 (<I'< lrhi .!-: 11~- 1. >< ;;;,, (/, tlor~al l'i ~·ll' : IJ. 

Yl'II(Ta] \'it ' ll' : ( ', pl'riplw r:tl YiP\\", L<H'ali t ~- ') -
-'- ]JHge ·'-'S. 

Disl'flrllis (' ({/lrll'ill/11{ 

l'onton, 11. 1':11'. 
]ll'I'i Jllll'l':l] l' it •ll', 

(<J'Orhi;.:n,l' 1. l':ll" . 11111711111 l'n~hm:t 11 :11111 

X Gil. 11 , don<al l'iC'\1': /1, \' f'11tl':tl l'i l' ll'; (', 
Loealit.1· ~~- l':t;.:c S!l. 

li (1-f ' . /)ist ·()r/lis orllir ·u !Hris ('l't•r(JIH'III 1. X ilil. 11. tlnr~al l'i PII': IJ. 

\'t•ntT:tl \'it' ll': r·. pt•ripht•ral l'kll'. L"ca lity ti . Pa;.:P S!l. 
7 a-c. J, rfii{(IJ'I'l.-i llll 11111111/ir ·l/ ('n~hlll:tll. X GO. 11. d"r~al Yil'll'; IJ. 

l't'II(Tal \'it•11·; I', ]ll'l'ipht•r:tl l'i C' II', Lo L•:t!i tr ~S. l':t!-:1' !11. 

S a-c. ] ;'p() llir! C'S IHIC'rlllis ('l'PI'Illll'111 1. X ;{~. rt, tl"r~al Yi l' ll' ; IJ, 
Ye 11tral 1'it•11·: r·. JH ' riplll'r:tl l'il'w . L"l':tlity :-:. Page H~ . 

9 a-c. J-:ponitlcs I'I '}JIIIIIllls (Fiehtl'l a11d :\1"11 1. X -10. u. clon;all'iew; 
u, y e11t ral yiew; c. peritJhl·ral l'i ew . Localit~- 22. Page U2. 
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Fr.OH.lll.\ f:EOL<HilC.\L 81'11\'EY nrLLETl); NINE. l'r..\'m 1:~. 
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FL()HfD.\. (;E{)J.OC:IC.\L Sl'lt\'EY nl 'LLE TlN NL\E. l'J.ATE 14. 
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FIGS. 

PLATE 1-l 

1 a-c . }~fJOIIid t's ltll/illrt/"11111 (t!"Orhigu~· I . X iiO. 11. <lorf<a l Yi<'W; u, 
\"('ntral vit'\\": t·, JU'ripllPral \'i(l \\" , Loc-ality :2~. Pa gf\ ~1;t 

•> 11 -c. !:>ifJ/iouiJIII jrwksout ·usis ('n,.;hmall aut! c\ppli11. y a r . tiiJIIJ{)SII 

( 'll>' hlllall. X ;);), 1/, dor,.;a] Yii'IY ; !J . Yl'lltra] Yil'W; t· , peri­

ph l'ra] l'i<' IY. L• wn litr 11i. l' n.~· <' !1-L 

3 u-c. CUII<Tis Sll.rfJ'II ( tl'l lrhigu~·). X -Ill. 11 . tlor,.;al Yi l'IY: 11. n•utral 

Yi<•w: t ·. p<'riph<•ral Yi<'W. Loenlity ~. l'n;..:e D4. 

4 a-c. ..J~lcrir;r'!'illll Jllirwl'uir·ll < 'n,.; hm :lll n11<1 l'o11t·nu. 11. ,.;p. X 125. 
11 , <lor,.;a] \'it'll': 11. l'<'liiTal l'i<•w; r·. ]l!'ripllPral Yi<'ll'. Lo­
<·alit-y :,!!), PH .~<' !1;), 

5 u-c. :liiiJiltis/t'!Jilllt ll'ssr!llii t]'(lrhi;..:ll~·. X -Ill. 11 . <lor,.;al Yi ew; l1, 

n•BIT:li Yi<'ll': r·. pl'riph<•ral l'il'l\'. Lo<·alit',l· ::. l'n;..:P !Iii. 

G, 7. .-\.IIIJ!Iiis l l'{/illlt florir/111111 ( 'n ;.; hlllHII alltl l'olltoll. 11. ,.;p. X .fO. 

•t . 11. <lor ,.;al l'i<'ll'>': ''· !J . l' <'liiT:li YiPI\'s: r·. t', Jll'ripht•ra l Yiew . 

Fi;..:. <i, paratrp<'. Lneality 2u. Fi g . 7. ho lutrpe. Loea lity 7 . 
Page Du. 
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FIG S. 

PLATE Fi 

1 IH'. ..J llljillisfr-yiilfl dtipulr-u s i:< ( 'n,.;lllll:lll :lllfl l'olll"oll, 11 . i<p. X -!11. 
11. d01·,.;a I Yil'w; 1, , l'l'lll ral l' il'W ; t·. p<'ripllpral YiPIY. Lo-

c-a lity 10. l'a;;<· !Hi. 

' ' a-t·. C rt.ss iriuli1111 r·llipolr-usis ('n,.;lu11a11 :tlld Po11to11. II . >'[J . X 150. 
u , dor~al YiP\\' ; IJ. YPillTnl vi<! \\'; r· , pt>ripht->t'al \ · i e \Y. Lu~ 

C'a I it~· 1 !1. l'agL• !l.'-: . 
:~. -l . C'!/f-lo/rwuliua lll irwt •nir·rt ('n;:llll!:tll at11l Ponto11. Fig. :t X ii;-i. 

Fig. -l, X 10ll. Fig. :1. llolotn>P from <'XtPrior. Fig. -1-. ,.;pe­
tioli ol' Pari~· !'I!Htllill'r,.; ot' allot!H •t· ,.;pc>e ill!Pil mon11!"!-•d in ('au­

ada l>aba!ll l>y trau,.;nlittt'd lig-llt. Loeality 1!1. Page !)!1. 

5-7 . ('i/,ir-irlcllrt L' rtrirt/Ji/i s (<I'< l>·i>ig>>y 1. ~< :l:!. Fig,.;. 5. G, early 

::-: ta~es. l•~ i g. 7, a•lult fonn. Fig 7 a , dorsa l \·ie \\·; IJ , \ 'eHtru1 
Yie w. Loculit~· :!:! . l'uge 1U:!. 

[13G] 



FT.OTIID.-\ C:EOT.OnTC.\L SrTIYEY Brl.LETTN -:'\TNE. PLATE 15. 

[1~7] 



FLOTITD.\ f:EOLOnTC.\L STTtYEY DT"LLETTN NIXE. PLATf. Hi. 



F !GR. 

PLATE 16 

n, li . Alllllllrw i!Jidtll's pr11}1'1"1118 ('n ~hmnn nnd P onton. X 40. a, 

llor~al \'iew: 11. n•ntral d\'W. Loe:tlity :2:2. Pa~P 1!"!:-l. 
2--!. !.'i 'l'ltw i/Jil'i r/1'8 Jllillt 'l 'll if'll8 ( ·u~lllll:tll and l'outou. X g;2_ Fig, 2. 

l~t~lotypP, \'l'IJtral PXI'l'l'ior \' it' \\'. Fi:.:. :1. dor~al attached sitll'. 
Fi:.:. -1, adult Pxpailllt•d ~JIPl'illiPII fro111 atl'a eht•d ~ide. Lo­
calit.v U. Pa:.:e 10:-1. 

G, 6. .-lccr vulilltl illhlll'l'l'l/8 ~l'hult ;:P . X ,10. Locality v-:. Page '104. 
7. 8 . . ·l1·erruli1111 r·hiJIIiil'llsis ('n~lnua n aud l'outon , 11. ,:p. X 40. 

r1 , 11, \'PIIIral t•XI'l'l'll:JI ~idl'~ : /1. /1, dor~al aHal'll l'd ~illP~ . Fig. 
7, llolot~·pt•. Fi:.:. S. paratypt•. Lol'alit~- 111. l'a J..:P 111-L 

n II , 11 . OJIJI.~iua 'VC8ir·ulllris (l'arkt•r and .IOIIP~I. X Gil. (/,~ide Yiew ; 
/1 , Yiewed frou1 ahu\·e. Loealit·y 1!1. l'age lOG. 

[130] 



EXPLAXATIOX OF PLATB 11 

:-;orit"t•:< ( ':) :<p. ('!I 

Frr: . 1.-Fragnwnt of Y!'rt-iea l :<l'<'lioii. ~< :ill . :-;bowing tlJC' si nglP cllaml•Pr !' 

and till' :<l'\'Pral l'IIalllll'l:< <'OiliH't'l in;..: tlu•n1. I.ot·a lity 10. PagC' 1:!. 

Fll:. :!.-:-;t'hl'IIIat it· arran;..:t'llll'lll of tilt• ehamhl'r:< and t IIl'ii' \'OIIIH'l' l ion:<, t II <• 

<·lialllht•rll'b; 0H'III:<l'l\'l ' :< hl'ill;.,: \\'hill', till ' ('OIIIll'l'lillg :Irl'a :< ill li;_:ht 

gray. and till' thit'l;t•IH'd \\'all in til t• d:1rkt•:<t t out• . X lliO. Lo­

l'a lH.\· 10. l'agl' 1:!. 

F w. ~l.-Ext·Prioi' , l'l'riplH•I':il fa<'<' ,.;ho\\'in;..: t·ht• JHII'I '" in a hand :ilon;..: Ill <' 
mt•diaii Iilli'. X !ill. Lo<·alit~· 10. l'a .L:<' I:!. 

]-'!(;_ -1.-l-lori ~ont·ai :<<'<'lion of tiH• PaJ·I,\' portion 11f a llli<To,.:pht•rk S)lf'C'ime n 

,.;ho\\·in;..: thl' pmlot·uluin and :<llt'<'<•<•din;..: l'hn mi•PI':<. X r.o. Lo-
l'nlity 10. l'a;..:t• 1:!. 

Fir:. i'i.- \ .l'rtil'a l :<l'l'tion o( OIH'·II:Il ( of an nclull· "Jll'<'illll'll. X iiO. Lcl\'alit ,Y 

1 o. Pag-e 7:.!. 

FIG. n.-Hori ~ontnl :<l'l'l ion of a ll)(•;_:alo,;ph t• ri< · :<pl't'i lll l ' ll ,.:ho\\'iii ,L: thP d e tail ,.; 

of t·IH' ,;lnwtun• s ho\\"11 i11 Viglll'l' :!. Y. Iii. Lol':Ilit.'· 10. l'a ;..:e 7:2. 

1'11:. 1.-llori~onlal ,;pt'lion of a llll';.,:alosphl'rit· >'IH'l' iiii<'Il :<ho\\·in;..: till' nrrang<'­

llll'llt· of IIH• <'Hr l.\' l'lianil•t•rs. X Iii. Loea lil,\' 10. l'n _L:<' 1:!. 

Fit: . ·'-'.- Npt'l'illll'll fro111 III<• <'XIt•rior ,.;lw\\"il l;..: lilt• nrrnu;..:t•III\'lll· of d ialllh<•r,.; i n 

the llle;..:alo,;phl' rit- fonll. '!'IIi,; S)l<'<' illll' II hn" ht•t•ll t•rod l'ci "" th: 1t 

nw O)ll' llill .L:" rl')ll'l'"('ll !" tilt• dntlllht•rlt•t,; . X ];j, L ol'a i il,\' ]0. l'agl' 
7:!. 
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INDEX 14 3 

A 

Act>rvulina l'i1ipol eu~i~ 
inlw erens .. ...... ...... . 

Age of ~li ocene bell ~ .. 

]().j. 

10-! 

Ala qna Cr eek , Ecphora zone at.. .... Ui 
Ala qua :School, Cardium be(ls near 1:! 
Alexand er !:lpl"ing, E cphora zonP a t :!S 
Alice Cr eek , Area zone on .... 1!i 
.\lum Bluff, C'hipola formation at l!i 

Ecplwra zoue at.. . H 
....... opposite Sectious a t 

Amphimorphiua S[J 

Amphi stegina chipoleus is .. 
floridana ... . .............. . 
lessouii ..... . ............. . 

Amphis t"eginidae ... 
AIHlPr son·s. :Jolm , farm , Area 

l S 
75 
!)(j 

!)(j 

!)(j 

!1-l 

zone at.. .. ........................ . 1S 
An~ulogerina occirlPu ta lis ..... . SO 
Annulocibicid es project·u ;; . 10H 
Anomnlinitlae .................. .......... 100 
Avah[('hicola River , C'hipola for · 

ma ti on ou .. ..... . 
Ecphora :r.one 011.. .. ...... . 

Hi 
........ H. 1S 

Hawthorn formati on on 
Area w ne, loca lities .............. . . 

Al ice Creek ...... .. .. . 
And erson '>:, .Tohn , farm 
Bell's farm 
n omillion ':,:, E.. farm 
,Jim Keunedy Bra nch ... ..... . . 
Scott's, Bryant. farm ........... . 
\ ' nugha ns Creek .. 

Argyl e, Shoal River forma t ion 
-! % miles south of 

Articulinn mayori ...... .. ...... .. . 

., 
13 
1 !i 
],'-; 

H 
] ii 
H 
18 
1., .. 
Hi 
Gl 

sagra , var. miocenicn.. .......... 51 
Aspnl nga Bluff, Hawthorn fo rma-

tion a t .... ..... ... ... . 22 
Asterigerinn carina ta 9-! 

m iocPnica ... ..... ..... .. .... 95 
Atkinson's farm. Hawthorn for-

Uta t ion a t . ............... ..... 2~ 

B 

Ba~· Coun ty localities: 
( la iuer' s. H . L., farm , CancPI-

la ria :r.on P a t ... ...... . 
Chipola f orma t ion at .... ......... . 

Scott's, Bryant, f a rm, Chit)Oia 
forma tion a t ..... ... ......... ........ . 

17 
:!1 

1., ,, 
Area w ne at .. .............. l R 

Bell' s farm. Area w ne at.. ... ..... .... .. 1-J. 
Higeueriua fl oridana .... ..... ... 4:! 

nodosa ria . vnr. textula rioid ea .. -!:! 
Bl ounts Cr ePk (See Yn ughaus 

Creek ) ... 
Boliviun ntlvena .... .. 

fl orillana 
ma rgina ta 

mi-IIticostata .. .. ...... . 

1~~ 
S•y ... 
S•) 
' -
81 
82 

paula 
pli( ·atPlla ... 

lll PI'Il 
pulchella, vnr. primiti va ... 
rohus ta 

Bulimina huchiann 
gnlc ili s ..... ...... .... . 

\'Ill' . .... .. 

i11fla ta .... .. .. .. .. .. . 
ma rg;iun t a 
<Wata ............... . 

BuliminPIIa curta 
P l Pganti s~ ilna 
sub teres 

Tlulimini(]a p ....... 

c 
Calhoun Count y locnli t ips: 

S-l 
8:2 
8:! 
s:-; 

7S 
7G 
77 
77 
77 
7S 
7G 
7:» 
7 \, 
7fi 

Darling S lid e, E cphora wne at 17 
Fourmile Cr eek, Ecr1horn :r.one 

on .. .. ................ . 
~I et'l ellau<l 's farm , Chipola f or-

ma tion a t .................. .. .. .. 
~PntPrfeit"s Branch, Chipola 

form ation on 
TPnmile Cr eek, Chipola forma-

tion on .. ........ .. ............ . 
Cmt cPilaria :r.one localities: 

s 
lG 

Hi 

Double Bra nch ...... .. ............ 17 
1:aine1··s. H. L ., f arm 17 
llully Sink ...... .. ...... .... .. .. .... !l 
H a mlin Poncl . Hi 
Han·evs Creek ...... n, 1:~. 17 
I-Iosfo;·<l's Mill ...... .. ..... .. .. Ui 
Jackson Bluff .. .. .. ........... . 14 
Ki ssimm ee, nen r .. ...... .. .. .. ... .. . 2S 
Orlando. near .. .. ........ .. .......... 2R 
Hohinsoi1 's i\Iill .......... .. .. .. ............ Hi 
"'oorl s. near ................ .. . 17 

Caucris sagra ..... .................. !)-! 
Canlium hPd, locnlitiPs : 

Ala(Jun School ... ........ .. .............. .. 12 
Langley's farm ............ .. .... 12 
~pence's, Chester, f arm ........ !J, 10, 12 

Carr. Chipola form a tion 2 11:! 
mi! PS f'H f< t of.. ........................... lG 

Cass i<lulinn chipol ens is ...... !)8 
I'I'H SSa .... .... ..... ............... 97 
la eviga ta , var. carinata !l7 

Cassirlulinidae .............................. 97 
Cassi(lulin oid cs hra<lri ....... !JS 
Chilostomella oolina .......... .. ...... !Jii 
Uhipo1n f orntntinll .... .. .. -----··· ····· ···· ~:! 
Chipola forma t ion localiti <:>s: 

Alum Bluff ... ](j 
lla in pr's, H. L., fnr111 ........ .. ...... 21. 
i\lc( :IPilaml's far111 ..................... lG 
~cott ' s, Bryaut , farm ..... .. ......... 1 :~ 
Senterfeits Branch .... ......... .. ..... .. Hi 
'J'PnllliJe ('rf'ek ...................... .. ...... 1-! 
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] '.\(j)o; 

( ' !Jipol:t Hin·r. lor:tlitif's on: 
Tl:trli11:-; ~lid<• . E c·plwr:t zoJH' nt· 17 
:\Id'l!•ll:tnd's f :tl'lll , ( ' hipol:t f n r-

IIIII tioll :1 f· .... .. ............ . ](i 

~<'llfi'J ' J'!'ils Hra11c h. ( '!Jipol:t 
fol'lll:ttioll on ..... . ...... ............ ... . 1 fi 

( 'hnc t·:t wh:t t c·ht•t• 1'or111:t I io11 .......... :!ii 
( ' lwd :twh:tldli'C f orm:tt·ioll . lo -

c:tliti c•s ( :;;cc < ':tu ccllari:t , 
E <·plwr:t . , \rc:t, :tnd Y nl!li a 
ZO IH'S) : 

< 'hopt":Ink formation ... ......... .. ..... ..... 2!1 
l'hns:tlidinl'll:t pnl e h f' lla .... ... ... .. . . S:"i 
Cihi.c i!lt'lla r:triahili s ...... . ....... ........ 10:! 
( 'ihiC' idt•s coi iel'ntric n s ......... ... ... .. ... 101 

f! oritl:tiii!S ................... ................ .. 100 
loiJ:IIIll i,.; ...... ......................... . ....... 101 
l'l'fi!I:-;I'IIS ..... ........... 1 1'11 

( 'l:trk s 1· i II<•. F.ephnra Z<lll l' n car.. .. R 
Cla,·uliua tri carinnta .. ...... ... ........ . 4:-~ 
( 

1<H'Itll:-:Jiir:t inyo]\·rns .... ....... ....... .... fi7 
C.n:loloc nl in:t mi ot:eni c:t ........... ..... fl!1 

n 
fl:trliu:-; ~lidf' , E eplwr:t zone aL 17 
"l te :td C' u s. Th P." < ':lll l'<'ll:tria zo n e 

in ........................ ................ ... ... !1, Hi 
I le 1111is ' f :Irlll. H:twl"lwrn J'orma-

tinu n t ......... .. .... 22 
D L• nt:tlin:t l'<lllllnnnis GO 

('Oil>'Ohrin:t . \":II' , l'm:t d :t t·a fi1 
pyrnla .. ................. . ... .............. ...... til 
SJl . .. ·········· ········· ····· ····· 

) li s i'Ol 'hi,.; {'lllli]Pi:tll:l ... . ........ ..... . . 
C:tndl'i:tll:t , \'HI' . hnll:t h L .. . 
COJJ SollrillH ............. . ...................... . . 
Horhlnua .... ........ ... ..... ...... . 
orhienlari s . . .......... ...... .. ..... . 
ntll·nl:t t :t .............. ................ .. ..... . 

llbm a l ~ i nk . Haw t h o rn forma-
ti o n at" ...... .... ............................. . 

l lonhl!• Hran C'h , t'n nc Pllaria zone 
011 .................. ········ · ······· 

llnpl in m:trl .......................... .. . 
DyociiJi e ill es h iseriali s ................. . 

17 
::!!1 

10::! 

J~colo~y ··---- ·· ····· ·· ·-·--·········------- :10 
E cnutina Hil'(•t·. Chipola f o rmn-

l"inn on ........ .... .. ......... ........... . ... 1:1, ::!1 
CmH:I'llaria zon e OIL ........ . ......... . . 17 

E e phora zon e locaiHi Ps : 
AlPxand c r S prin:-;,.; .. ............ .. ..... ::! -" 
Alum BlntT ............... ............... .. ... 1 -~ 
l l:trlin:-; Slid e ....... ....... ..... .. ..... 17 
Fourmil e Cre Pk ..... . ..... . ...... ........ R 
I-1111'\'P,I'S CJ'l'flk ········· ·············• ··· ·· 17 
.Ta ckson Hlul't' ........ ... . .. ..... ..... ..... 17 
Orlaudo. nPar ....... ........ .............. ::!R 
Pe rm e ntc r 's o lcl f a rm .... ....... ..... 1G 

PAUE 

" "ats o11 ' s J,andin:-;. IIPar.. .... 
1·: 11 ipsolng<•na l>id<•ns 
J·:lphiditllll adn•nn111 ....... ... ....... . 

<·hipoll•nsis ... . .. .. ............. . . .... . 
limlll·iatniiiiii ... . .. . ..... .. .... ..... .. .... . 
i 11('1'1' (IIIII ........ ...................... ···· 

Y:l l' ..... . 
I" '<'Yn n11111 
!-'il .t!Tlllll 

,.;p, ·········· ·· .................. . 
Epollid<•s allt"illat·mll 

JatPrali s . . ........... .. ... . 
lll:lll>'lil'llli ·········· ······ ···· ................ . 
ri'JHIIH]US .... ...................... . ........... . 

18 
87 
TU 
70 
70 
70 
70 
GU 
70 
71 
9:1 
9? 
92 
92 

Fli11tia Horidana 55 
Four11Iil c> < ' n•Pk , Ecphora zo11e 

on ........ . . 

n 
( ::Itbd!'ll ('Ill lilt· I·. ]nf'aliti PS: 

Aspala:-;a Hlt;rr. Haw t h orn f or­
mal"ion al 

P onto ~prin:-;s . Hawthorn fo r -
mat·ion at ... . ................. .... . 

l:aillPI' ·>'. H. L .. farm. <'ancel-
laria ZOII<' at .. ......... .... .. . 

('hipola flll'lllah o n at . 
< :n tun form:t tion 
<; lohi:-;Pl'inn SJIJI ......... .......... .... . 
<:J o l>i:-;PriHid:tP ...... . 
<:lol>i:-;l'rillllidPS ;;pp. 
(;Johohnlimill:t pac ifi f•a .. . 
(:JIJhOt'OtaJia IIH'n rt rdii .... ... ... ... .. . 
( :Johm·otaliillar• .... ............... .. ........ .. . 
t:Johnl i11a :-;ihha .... .... .... .. .... ..... . .. ... . 

i11n c qnali s ..... ........ .. . ............... . ... . 
ca riha Pa ........ ................ ... ...... .. . 

rntnlldat·n ............... . 
C:llmilli o H·s . E .. farm. Are a 7.!1J IP 

at ..... . ...... . . 
t:nlJ~· ~ink. ('all<'Pllnrin zn11 e nL 
< :uttnli11a an s tTia c a ..... . ................ . . 

C'n u<lata .......... ..... ............. ... ......... . 
C'n>:ta t·nJa ..... ......... .......... ..... . 
i ITP:-;nlaris ........... . . . . . 
ln c tPa ....... .. .... ....... .. ...... . .............. . . 

c arlaiHli ............. . ....... .... ... ......... . 
l'OPmPri ...... . ......... ......... . ............... . 

< :~· p;;i11n 1·c·sh:nlnri ;:: .... . ....... ........... . 

H 

8 

•)•) 

21 

11 
:!1 
2[) 

98 
ns 
!18 
7!l 
!)!1 
!)!) 
(j(j 
(j(l 

GU 
67 

1 ·" !1 
(j;j 

G:i 
G5 
G.f 
(i;j 

G5 
Gfl 

lOii 

H:tmlin Pond. ('an e<'llaria zn n fl at' Hi 
ll:t!'l ' l',l"s ( 'rl'<'k . ( ' :llll'Pllaria znn!' 

011 . . . . . . . . . . . . . . . . .......... !1. 1 :!, 1 7 
l~ <·phorn ZOllf' on 17 

llasti:-;Pl'illa pPin:-;ic a . !l!l 
llanPt'illn hracll'i GO 
Hn wtho r11 fo r1;1:1 t ion ::!0 
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I' AGE 

llawtlwnt formation. localities: 
Aspalagn Bluff ....... 2~ 
Atkin~on' s farm ... . .. .. ............ .. ... 22 
D enni s' farm ............................... 22 
])i~anal Sink .... ----· ················--······ 2:! 
Lafarett-e. Lake .............. .... .......... 21 
Ponto Sprin~~ ........ ........ .... ......... 21 
Hou~r•s ~!ill CrePk ................ 21 
rrallnhas~ee ····· ········ :22 

l-h•tProheliC'irla e . .................. 7:~ 
I-Iosfonl's i\lill, Ca ncellaria zone 

at ........................ .. ....................... 15 

J 

.1 aekson Hluff. Cancellaria and 
Bephora :wnes aL .................. H. 17 

Jim Kt-llltl' d.l' Hranch, Area zone 
Oil ...... ............................. 1-! 

Joh nson·~. S. D., farm, CnncPl-
laria zone at .................... .. 17 

K 

Kbsimm ee. Ca ncellaria zone nea r 2S 

L 

Lafnre tt'P. Lake. Hawthorn for-
ntation at .... ...... .. .. ...... .............. 21 

La~Pna clnYata .......................... .. .... 62 
cos tatn. yar. am11bora .. ........ .. .... 11::! 
graci llis ...... ...... ...... ............ .. ....... G-! 
hexai:ona .... .. ........ .................. ........ G2 

~ca la riform is ...... .... .. ................ 112 
mar~innta ...... .............. .......... . (i;~ 
marginato-perfornta .... ...... .......... G:l 
orhignyana. Yar, lncunata.. ...... .. (l3 
pPrlucida ........................................ G2 
qundrata .... .... ................................ G4 
sulcata ............ ,............ ...... 63 
cf. st riato-punctnta ........ .... '........ r.:~ 
suhs triata ............................... .. ..... 113 

Lagpniclne ........... ................ .... .......... 5~ 
Lake County. Ecphora zone in.... .. 2S 
Lnmnrckiana atlantica .... .... ........ .. 91 
Lani:ley's farm. Cn nlium heels at 12 
LPon Count~· . localities: 
Atkin~on's farm , Hawthorn for-

mation n t .... ................... 22 
Dt•nnis' farm , 1-lnwthorn for-

mn t ion at .. ...... .. ........ .. ...... .... .... 22 
Disma l fo;ink. 1-Iawl'lwrn forma-

tion at ....... .............. ----······---- ···· 22 
Double 13 r nnch, Ca ncelln ria 

zone on .... .. ........ .. ...................... 17 
1-Illl'\'l'\'S' ('rPf'k. Cnncellarin 

mul.Ecphora zonef.; on ........ !l . 1:1. 17 
Jackson Blul'f'. Cancellaria and 

Ecphora zones at.. .................. H, 17 
La fnyPttP. Lake, 1-lawthorn for-

mation at ........ ................ .... ...... 21 

'l'allahasscP. Hawthorn forma­
tion. 1 1nil0 " ·est of. .......... .. ..... 2:! 

LihPrt~· Count~·. localities : . 
Alum Bluff, Ecphora zone nt.. .... 1·1 
( 'hipola formation nt .......... .... .... J(j 
1-Ios fonl' s ~[ill, Ca ucellaria mne 

at .. .......... .............. .. .................... .. 15 
Hohil tsrm's ~!ill. Cancellaria 

zone a t .... .... .. ... :.. .. .. . li:i 
" ' atson 's Lautling, Ec11horn 

zone near .......... ...... ...... .. .......... 18 
" 'ooll'S. C'aucc' llnria zone nea r.. 17 

Lilli:Ul in a sp. (i() 

Loxos tomum gunteri ...................... 8-! 

M 

~Irn·ginulinn tlul>in .... . .... .... .. .. ........ 5!) 
glahrn ..... ()!) 

sp ....... ........ ...... ........ .. ........ .. ... ..... GO 
~fassilina l>osciana ... ................... -!li 

gunteri .. .. ........ .................. .............. -!7 
illlii'C(IWli s . .... .. ........ .... ....... 41i 
iHI'isa ....... ............ .. .......... ............ 47 
quatlt·ans ..... ...... ...... .. .. .. ......... ....... -!7 

I 'll!' , .......... ................................. .. -!7 
spinata ............................................ -!8 

chipnlf'usis ................ 48 
i:la l>rnt·a ................ .. .... 4!) 

~IcC'IPllnucl's 1'arm, Chipoln for-
m nt iou at .................... .... ......... JG 

~Iiliolilla e ........ .... .......... ................. -!H 

N 
:\oclogetll'riun ntl\·enn .. ........ .. ........ 7i:i 
:\oclosaria calmnorphn .. .. ................ G1 

ca tesl•ri ............ .. ..................... .... ... Gl 
longiscata .... .. .............. .. .... ........ .... G2 

:\'onion glnl>rellum .......... .... ...... .. .... G!J 
i:l'fl teloupi ................................. (iS 
pizarrensis ................. ....... .. .... ...... (ifl 

:\' ouiouell a a uris .......... .. ........... 6!) 

0 
Oak flroYe. Oak Gro1·e samls uenr 1(i 
Oak Grol'e sands . .................... .. ...... 2:3 
Oak Ciroye santls. lncalil'ies : 

Oak Gro\'P .... .... ........................... lG 
'l'nnner's ~lill ............. lG 

Oekloclmee Hil·er. Cancellaria 
fl!Hl E cphora ZOII!'S on .. .... ...... H, 17 

Okaloo!'a Cou uty localitit•s: 
Oak UroY C, Oak (:ro \· e sands 

nea r ............................... ..... 1G 
Tanner's ~Jill. Oak (:nn·e sa nd s 

at: .... .......... ............ .. . Hi 
Ophthalluidiidat• ()7 
!)range l'ounty. Hawthorn forma-

tion at .. ...... ............ 18 
Orbulina mlil'ersa .... .. ........ .. .... .. ...... flD 
Oseeola ('ounty. Caneellariu zone 

in .... .. .................... ... ................... 28 
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p 

l'ntt>llina corrngata 
Pa1·oniun miocPnica 
PPnf'rO]IlillH(' .......... ..... ... .. 
l'PIIPI'OpJis IIJ'II!lyi ................ . 

proteus .......... ....... .. ....... . 
I'PI'Illl'lltPr's old farm , Eephom 

~OIIP at ... ..... . ..... ... .... ... . . 
Planorhulini<lne ................ . 
Plnuularia sp. . ............................... . 
Plnnuliun <h•prPssa ..... ..... .. ......... ... . . 
PlPnsant Hitlg-P Church. ('ardium 

hell. uPar .. .. ... .......... ... ............. .. . 
PIP!·tofrmulicuhti' ia flnrillnnn ....... . 

llllliiSfip](]i ..... ..... ..... .. ... . . 
Polymorph inn ad I'Pna ... . ........ .. ... . . 
PolymorphiuitlnP ................ . . 
Pont·o Rpriugs, Hnwthom formn-

tiou at: .... ............ .. ... ...... . 
ProtPonina tlifflugiformis . 
Psl' IHla rcella nrPun ta .... . . 
PsPtHlopol~·morpbiua dumhlPi ..... . 

rutiln .... .. ...................... ... .... . 
Pull'inulinPlln ]JOntoni .. ... ...... .... .... . 
Pyrgo !lenticulntn .... ... ............ ... .. . 

snhsphaericn ...... ....... .. .... . 
Pyrulina a lhn trosRi .. ........ ... .. . 

Q 
Quiii(JUP]OCIIlinll CHJH]einua 

chipolensis .. ...... .. ....... ..... .. . 
contortn ...... ......... ... ....................... . 
cos tlltll .. ........ .. ... ... .... ... ..... ... . 
ernssll. l'llr . f;Uhcuneat·a ..... .. ... . . 
cf. fuscn ............ ..... ....... ... ........ .. .. . 
lnmarckinnn .... .. .. .. .. ........ ....... ... .. .. 
seminula ........... ..... .... .... .. ... ... ... .. . . 
Ruhpop~·nna . 

R 

··­,,, 

1;) 
104 
r;n 

100 

1::? 
74 
74 
G7 
G-! 

21 
3!1 
:m 
G7 
()7 
!)j 
r;r. 
!ifi 
on 

44 
4ii 
44 
44 
4ii 
4~ 
44 
4:3 
44 

HPctocihici!ll'R miocenicm; .... .. .... .... 10:1 
RP!l Ra~·. Ar<'n ~nue nenr ... .......... . 14. 1R 
RPussia Rpinulosn ... .... .. ... ..... .. ......... 84 
Rohin><on';;; :um. Cnncellnrill wne 

nt ....... .. ......... ... ........ ... . 
Hohnln>< llmPricnnus ... ... ......... ... ... . 

nmPricunus. I'll!'. RpinoRus 
Cllt·Punllltus .. ....... ....... .... ............... . 
flori<lll nus ...... . 
iotuR ... .... .... ... ... :::::::: :: ::::: ::: ::::::: :: :::: 
Yanghnni .. .. .............. .. .. ... ...... ....... . . 

Hock Rpriugs, Hll ll'thnrn formn-
t·iou nt ......... ... .... .. .................... .. 1~ 

Hota.Iin hpcarrii. \'HI', parkiuson-
I!lna ..... ..... ........... ..... ................. . n:: 

Hotllliidlle ..... . 87 
HnnRE>'s 1\Iill CrPPk, Hnll'thnrn 

formatiou 011 ..... ·. . ... . .. :!1 

NH C('HilllllinidaP 3fl 
NL 1\la ry's formation 29 
~·hntcPuarin acutauriculariR GO 
Ncott's. Brynut. farm, ChiJJOla 

formation a t .... ........ ... ..... 1:3 
Area 7-0IIP at ....... ....... ...... ....... .. lS 

NP<limPutatiou ... ... ... ... .... ..... ... :30 
:-)lwll Hlufl', Nholll Hil·er forma-

tion at . ....................... ..... 17 
Nhoal Hin' r. Shoal Ril·er forma-

tiou 011 ~....... .. .......... ... . .... . . . ........ . 17 
Nlwal Hin' r formnti ou . ...... ... ...... ... :!-! 
Nhoa I Hin' r formatiou, contact 

with Yoltlia ~one ... .. .. ......... n. 10, 12 
Nhoal Hil'er formation, localities 

(Ree also Cardium heds ): 
Ala(Jua School ........... ........ ... ........ 12 
Arg~· IP, 4% miles south of......... . 1ri 
Laugley's farm ............................ 12 
!->hell Blutf ... .......... ..... ............. .. .. 17 
Nppucp's. < 'lws tPr. farm .. ..n. 10, 1:! 
WhiteR Creek .... .. ....... ... ..... ........ . 1G 

Ni~-:moiliua truniR ......... ................... 51 
Sigmomorphi11a pearcPyi ....... . 67 

Ullllulosa .... ..... ..... ....... .. .... ........... 6.':; 
williamso11i .... . ........ ....... 67 

Niphogei1Prina lamPllnta .... ..... .. ..... Sfi 
~iphonina jacksnnPnsis , var. 

lim hnsa . ... . . .. . . . . . ... . . . .. ... . . . . . . . . . . . !H 
l'lc>ntPrfpif·s Br:mch. Chipola for-

mation on ........... ......... ............. 15 
·'Ropchoppy limP><t011P" ..... ........... 21. 30 
~opchopp~· . Hawthorn formntio11 

11('1\r ····· ··· ···· ···· ····· ····· ····· ····· ········ 21 
~nrite~ ·! fo;Jl. ·: ... ... ......... ... ... .. 72 
NpPI1ce's. ( 'hPStPr. farm. Yo](]ia 

zone at ....... ... ............ .... ...... n. 10. 12 
C:mlium he<l at ...................... n. 10, 12 

~pii·illina orhiculari,:; ............ .. ... ..... 87 
Rpiroloculi11a dPprPssa ... .. .. ..... ..... . 

grntPloupi .... ... ... ........ . 
planulata ... ................... ........ . 
S]l . ....... . .... .... ...... ···· · ·· · ······· ···· ·· · ·· 

Rtaffonl's fllnn . Canlium hPll nt 
NUII'Illli1PP ('ounty, Hllwthorn for-

mntiol1 in .... .......... . 
NuwannPP Hil'l' l'. Hawthorn for­

ma tio11 on 

1' 

'l'allahassPP. Hawthor11 formnl'ion 
at .... . .' .... ... ......... .. ... . ........ ......... . 

'l'mmpr's :\Iii!, Oak <;ron' sauds 
llP:ll' . .... . .. . .. . .. . .. . .... . .......... . ... . 

'l'aylor Hra11eh. Ar('a zone 011... 
'1\•nmile ( 'rl'Pk. ( 'hipol.t formntiou 

011 

4H 
4!1 
4rl 
50 
12 

22 

22 

1(j 

18 



INDEX 147 

1'.\I<Jo: l'Am; 

'l'Pxtularia al!.:lntina m: .... 
a rticnla t a ............... . 
callll eia na 
ftoridnua 
folia cea, ,·ar. occich•utalis 
'-!nllnen ... .... ....... . 
Jlla~·cn·i .. ....... .... .......... .. ·-- ·· ·········- . 
warreui ............. ........ .. ... ....... .. ..... . 
sp . .... ······ ············· ··················· ·· ······ 

Textulariiclae ......... . 
'l'riloculina asperula 

l>rongniartii ............... ..... ...... . 
gracilis ........ ... ---- ···········--
ohlonga ......... .......... . 
quatlrila tera lis ... . . ... .. .......... .. . 

lun~icosta ta . 
rotunda ..... 
schreiheriana 
trigonula .... 

u 
T; rnulina c·umpressa ...... ...... .... .. ..... . 
l r,-i.l!t.-'l 'iua a nhPriaua 

park eri .... 
p~re_g riua 

v 
Yalley (' hun:h. Shoal Hh·er fm-

mation n ea r ..... . 
Yalntliu eria ftol"idaua .......... . 
\ 'a ughans C' rcek, Area zonP 0 11. .. . 

Ye rtehralina ca ssis ... 
multiloculari f< 

\"irgulina fusifonnis 
pontoni ................... ........ . 
punctnta .. . 

Yirgnlina (Yir~-:ulinella) guntPri. . 
g-unteri , Yar . eurtata .... 
miocenica 

w 
\\'aknlla ( 'ount_,. , Haw t horn for · 

mation in .... ..... . 
\\'alton County localitie;: : 

Alaqua School or Pl easan t 
Hidge Church. ( 'anlium hee ls 
11 e~tr ......... ........ ·------······--·-········· 

Alice Creek , Area r.one on ....... . 

H!l 
,!() 

41 
41 
41 
:·:o 
40 
42 
42 
:;n 
;);j 
G-t-

r-:•> .,,-, 

1 (i 
!11 
1:-: 
57 
[)7 
7!l 
110 
7!1 
xo 
XO 
~ 1 

2 1 

12 
Hi 

Ande r son's, .John, farm, Area 
wne at .... ....... 1R 

Arg~· le, 4% miles south of. 
Shoal Hiver formation l:i 

Hell'" fann, Area r.one at'......... ... 14 
Frar.ipr':,:, farm. Yol!lia wnc• 

all(l ('anlium hell at...... ........ 1:~ 
(:omilliun 's, E., farm, Area 

zone a t .................... .. .............. 1R 
.lim Kennetl~-. Branch, Area 

zone at .... .. ........... 14 
Langley's farm . Cardium hetl at· 12. 
Permeute r\; old farm. E cphora 

zone at ........ .. 15 
Shell Hlutr. 1:\hoal HiYe r forma· 

tion on .... .. ...... .... .............. 17 
Spence';:, Ches ter , farm. Yo!· 

dia zone ant! Canlimn hed 
at .... .. .... .. .............................. n, 10, 12 

\'aughans Cr eek. Area zone on 
Whites Creek, ~hoal HiYer for· 

mation on ................................ .. 
Washing tou County localities : 

<:nil . ..- 1:\ink, Cancellaria zone 
at ................... .. ..... .... .... .......... .. . 

Hamlin Pond , l'ancella ria wue 

1 .• • ) 

Hl 

!) 

at ..... ......... .. .. ...... ..... ....... 16 
Watson 's Landing, Ecphora Will' 

near ....................... 1S 
\\'hit<' :';priugs, Hawthorn forma· 

ti on uear ........ ..... ... :!!! 
\\'hites Cr eek, Shoal Hi\·e t· for· 

mation on ....................... Hi 
\\'ootls , Cancellaria zone nPar.. .... 17 

y 

Yaul; eetown, Leou ( :onut,l', ('all · 
cella ria zoue near ....... 1 :; 

Yt'llow Hh·er. Oak (:roY!' sancls 
on ............. 16 

Yolclia zoue, Shoal lOYer forma-
tiou ............ .. .......................... !l, 10, 12 

Yolclia zoue localitif's: 
11'rnzier's farin ........... . 
Speuee's, Chester , farm 

Yorktown formati on .... ...... .. 

13 
.!l, 10, 12 

29 



DATE DUE 

5tJ'' il '-IJUY 



Table umber One. 

DJSTRIDUTION OF SPECIES. 
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N 
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United Statas Geological Survey Localltl' Numbexs 

! 

SPECIES 

Proteonina d.itflugl!ormis. _ _____ __ _______ ___ __ ___ _____ _____ ___ ______ __ _________ ___ ____ __ ____ __ R R _______ __ _________ _____ ___ __ ___ _ R ___ ______ ____ _ _ 
Urnulina compressa___ ___________ _ _ ___ __ R ___ ___ ___ ___ __ _ ___ ___ ___ ___ _ • ___ _____ __ ___ __ ___________ _ ____ __ __ ___ -·- ___ v ________ _________ _ 
Pseudarcella arenata. ---------- ~1128 _ 0 _ 0 ___ ___ _ _ ___ _ _ ___ _ 0 ___ 0 ______ _ • ___ ___ ____ __________ ____ ___ __ ___ ______ __ _ ••• 
Textularia agglutinans - - ---- -- --- S-2258 0 ___ 0 _ _ __ 0 ___ ___ __ 0 0 0 0 0 __ 0 o ___ ___ ___ ___ ___ __ __ 0 ___ ___ ___ _ • __ c ___ c c c __ _ 

gramen _________ ------------ -- ~2259 ____ __ ___ Jl ___ ___ ___ ___ Jl ___ ___ _ _ ___ _ __ ___________ _ _______ • ___ __ _ ___ _ __ _____ ____ __ 0 ____ _ 
articulata .. ___________________ S-2260 ___ __ _ ___ ___ --- ______ - -- ___ - - - _ • __ _ 0 __ • ___ 0 A ______ ••• A A A • ____ 0 0 0 0 0 ___ R _ _ _ _ ___ --- l·--
mayort •.... ----------------- ~2261 A ___ A •• A A A A A A A A - -- A ___ A A ------. _ - -- - -- ••• --- __ _ 0 0 - ----- _______ • •••••. ______ __ _ floridana --- ------------- - ---- __ ________ ______ __ ________ ___ v ___ ___ ____________ _______ __ _____ ___ _______ _________ __________ _ ____ _ ____ ___ ______ __ _ 
candeiana ..... ------ - -- - ---- ~2262 ___ ___ R • R • • •• --- R • • ____ _____ R R R ___ • •• __ _ ___ R •• • ___ ___ R ___ .. . ...... R ••• ______ 0 
follacea, var. occidentalls .•. .• ------ R ________ R _____ ___ __ _ ___ - -- ___ ___ ___ _____ ____ ___ ___ __ ___ ___ • ___ ____ _____ ___ ____ __ ••• ___ • •• ___ ___ ? _____ _ 
warren!__ _____ __ __ _ ~2263 __ __ _ . .. __ _______ ... ____ __ ___ . • ______ _____ _ __ ___ __ _______ _ ___ _ ______ __ __ F _ • ___ ____ __ ___ • •• __ ••• 
sp. ____ ______________ _ . ••• _ -------- _ __ __________ __ _____ ___ __ •.. _ _ __ _ ___ ___ ___ ___ ___ ___ ___ ___ _ _ __ ___ R ____ __ ___ ___ ____ ___ __ _____ _ 

Bigenerina nodosaria var. tex.t1larioidea ____________ __ S-2264 o ___ 0 __ o ____ __ o ... __________ ___ ____ . __________ . ____ __ ... __ ____________ . . _____ ___ ____ ... ______ _____ _ 
floridana_______ __ _____ ____ _ S-2265 ______ _____ ___ . __ . ___ -- - --------- __ _ __ _ _____ _ ___ - - ---- _________ -·- --- ______ . •. ___ _ • _ A __ _ R ___ •.• ______ __ _ 

Olavullnatricartnata •• ______ _ _ --------- ___ _ ------- --- - -- - -------- _ •.. . - --- ------------ ------ -- --------------- _ - -- ---- -- V -- - ---Quinqueloculina ct. 1'usca ________ S-2266 ___ R _ ••• R •• ___ ___ R - - - - - - _______ • R _____ _____ __ __ _ ______ --- --- _______ _ ___ ______ ___ ___ _____ __ __ ____ __ __ _ 
seminula _____ ------ --- --- _ S-2267 ___ --- R R --- R ___ --- R R ___ R ___ --- R - -- ___ - -- ___ - -- ___ --- - -- --- . _ - -- ___ --- ___ --- ......... _____ _ C C C C 
lamarckiana __________ ----- . ~2268 ______ R ___ --- ______ R R R - -- R ________ • • ___ --- --- --- ___ ..... --- R _________ .. ___ • • R _________ 0 C __ _ 
candelana ___ ___ ----- --------- ~2269 _____ ______ .. ___ ___ ______ - -- ____ ____ _ . . __ _______________ ___ .. __ _ ___ ______ ______ _______ . _ • __ _ _ __ __ 0 0 
contorta. . ------- -----. ____ _____________________ ______ _ . --- ___ ••• ____ __ R _________________ ___ _ • ____________ ____ ... _____ _ __ _ ___ __ ____ ___ __ _ 
subpoeyana__________ S-2270 ___ ____ __ _________ ___ ___ V - -- ___ ___ ____ __ ___ _______ • _____ _ ____ __ _ • ___ ______ __ _________ _______ _ __ _ ___ ___ R 
costata_______ __ __ __ _ --·-- S-2271 _________ --- ___ ___ ___ R -- --- ___ - - - ___ ___ --· ___ ___ - -· ___ __ _ ______ • • __ _ __ _ ___ ... ______ _____ R • _ ... _ • Jl F J1 
crassa, var. subcuneat a ______ S-2272 _____ •••. _ . _ -- - --- ___________ __________________ ______ ---. _ •. ______ • _____ ____ _____ R __ _ __ 0 0 
chipolensis.. _ S-2273 ______ __ _ .•• ___ _ ____ __ --- .... . .. ___ ___ ___ ______ . ________ __ ___ • . • . __________ _____ .••... ____________ C C C 

Masb~~~:._e_~u~~s~-=~== === -=~:: ~22'i.i ____________ ... ___ ___ ::· :·: ::: ::: = =~ :::::::.:::::::::: : : : === ::= :=: : :: =-~ :·: ::: : ·: ::: :· : ::: ::: ::: ::: ::: ::: : : : = = ~ ~ 
quadrans _ . _ _ _ _ _______ • _. _ S-2275 __ __ ____ _ _ . _ .. ____ ___ ___ . ___ .. ____ __ _____ • . • __ • ____ _____ ____ • _ _ _ _ _ _ _ _ _ _ _ _ .. _ __ _ ___ ______ . _______ •• _ _ __ _ _ _ _ _ _ _ 0 

var. ____ _____ ______________ ___ ___ __ _______ • __ __ _________ __ _ ___ _________ . . . ___________ __ ___________ ... __ _ V ___ ... ___ ... ______________ _ ___ .. . _____ _ 

gunteri ....................... ~2276 ... _ • • • • • . • .•• . R ___ A ______ ... ______ ___ ___ ... ___ ...... ___ . .. .... _ ....... ___ --- - ·- •••••• ___ ... ------ ---
inctsa ... ______ • _________ ~2277 _ ________ . _________ ... __ _ __ _ ____________________ _ __________ _____ . .... _______ _ ___ ... _______ __ ...... __ _ . .. ___ C 

spinata __ _ ----------- ------- S-2278 - -- --- -- --- --- - -- -- - - -- --- --- - -- ------ --- --- --- --- -- - --- --- --- - . --- . -- -- - --· --- --- --- --- --- --- --- -- - -- - -- - --- r 
var. chipolensis. __ ___ ___ ~2279 _ . _________ . .... --- ... --- ___ ______ . ____ ... ___ ... __ _ --- .. .. . ... --- --- -- - ... --- . . . . . . --- -- - --- --- - - Jl var. glabrata ____ __________ S-2280 • •• _________ ••• __ ___ _____________ . .. ______ ...... __ _ ___ __ _ ___ ___ ___ _ ___ . .. _____ __ ___________ __ _ ___ __ _ __ _ __ _ ___ Jl 

Spiroloculina planulo.ta___ ___ ____ _ .... ___ ______ . _________ ... _________ V ____ _____ ____________ .. ______ ... __ _ v . .. ... ___ ...... ___ . ______ ____ ... ___ ___ _ 
depr essa_________ _ __ ______ • _____ •• ___ ___ _______ .. . ______ --- __ V __ _ ••• ________ _ ___ _________ ___ • ___ ______ _ _____________________ ___ ___ ___ _ • __ _ ... 
grat eloupL __________ ________ _ __ _____ ___ ___ ___ ___ _ _ ______________ ___ ____________ ... _____ ________ _______ ___ __ ____ ... _________ _____ _________ .. . V V 
sp. _________________ ____ ____ ___ _ _ _____ _____________ _________ v __ _______ ___ _________ ... __ _ .•. __________ __ _____ ___ ___ __ _ ... ______ ____ ___ . __________ __ 

Rauerina bro.dyi..... . S-2281 _______ . • _________ ... ____________ ___ __ _ ___ . _________ ____ _ ... . . __ _ ____ . ______ _____________ 0 0 0 0 
Sigmoillna tenuis... .. S-2282 0 ________ 0 ___ __ _ • ____ ... ______ 0 ______ _ . 0 •• 0 .•. ___ ___ _ R R ... ___ R ___ R ___ _________ ________ _ ... . __ 
Articulinasagra,var.miocenlca. S-2283 _______ ___ _ _ _ .. _ __ _ ___ _ - ------ - __ _ _______ -------------- --- ---- -- ------ -- -·----- ----------- - --- A A A A mayorL _______________ _ ___ ~2284 _______ • ___ _______ • __ _ . .. ___ ______ _____ _ _______ _____ ...... ____ __ ______ .. _________ ... . . .... __ _ _____ _ _____ _ ll ll 
Trtloculina trigonulo. • . __________ S-2285 _________ _____ __________ ___ ___ _______________ ... ______ __ _ ___ ... ____ __ _ _ __ _ ___ ___ __ ____ ...... __ _ __ ____ _________ R 

oblonga __ __ . _ ----------- S-2286 ___ ___ .. . ___ ..... _____ _ ... ___ ___ . .. ... _____________________ ______ _______________ __ _ ____________ ... __ ____ __ _ R R R 
gro.c1lls ...... ________ __ _ S-2287 __ __ . ___ __ _ .. . ______ ___ __ _ ... ___ ______________ ___ ______________________ __ ... . .. ___ ... ___ ___ . . ..... . __ ____ 0 0 0 
quo.drilatero.Us. __ ~288 _____ _ • ___ _ _________ • _ _ ...... . .. ___ ____________ ... ___ _________ • • ___ ... ______ ... ... __ _ ... __ ___ _ ______ ... ___ P 

var. Iongicostat a __ ______ . S-2289 __ _ __ _ ___ ___ _ __ ____ ___ ______ __ .. . ___ ... _________ _____ ____ ___ ____ ____ _ __ _ ___ ___ __ _ ·-- ___ .. . .. . _____ _ ___ __ _ ... 0 0 
rotunda ...... _ ------- . S-2290 ___ ... ___ ___ ___ ____ __ 0 ___ ... __ _________ _ ___ _ _________________________ C ___ . .. ______ _________ _ ___ _ ___ ___ ___ ... 
brongniartii. ______________________________ ______ ... ______ ____________ .. ___ ___ ____________ __ ___ __ ____ _ ___ ... ___ ______ ___________ _ ____ __ ___ ___ ___ V V 
schreiberiana. ------ ---- - -- ~2291 _____________ __ ________ _ ___ V _________ ••• ________ _ __ _ __ _ __ _ ___ ...... _________ ... __ _ ___ ___ ___ ___ ___ ______ • • • --- C ---
asperula .. __ • ________ .. __ __ __ __ ____________ •.• __ . ______ __ _ V ___ ______ ... ___ •• _ ___ ___ __ _ ___ __ ___ ___ ______ •• ___ __ _ ......... ___ __ _____ __ .. . __ • --- · : ~ 

Flintina.1'lorido.na _______ -------- S-2292 _________ ___________ ______ ____ ______ ... ___________________ _ . .. ___ . ____ _ A ______ ... ... __________ • ______ ... --- ... • 
.Pyrgo subspbaerico. ... .. . .. ____ __ ~2293 _________ ... _________ ? ...... __ _ V ___ ___ ... ______ ... ______ __ ___ • •• __ _ ____ ___________ ...... ___ _____ _ __ _ C C C 

oo~~~~l~~~:oivlii:is .. :-:~:::: : ~~ :.: :::::: :::::::::::: ::: ::: :.:::: ·v· :::::: ==~ ::: : ::::: : : : : :::.: ::: : -- :: : ::: :::::: : :::::::: ::::::::::::::: ·a· ~ ~ 
Vertebralina cassfs ____ -------- -- ~2296 ... __ _ __ _ ____ ______ ____ ___ ............ ____ __ .• _____ _ __ ________ __ .. . __ _ ___ . .• ____ __ __ _ _________________ _ ___ 0 

multilocularis _________ ______ B-2297 _______________ __ ... ______ __ _ ______ ___ _________ ___ ... ... __ ___ _ ___ ___ ... . ..... ___ ___ .. . __ _ ___ ________ _ ___ __ ____ F !' 
Robulus amerlcanus. .. _______ ~2298 ... _________________ ... __ -- - __ _____________________ _ c c c ___ ... c ___ ___ v c F F r ________ ____ ...... ___ 

americanus ,var.spin osus ____ S-2299 --- ------ --- --- --------------------- ------------- R Jl r F --·- -- F F ___ R c __ o o 0. --- - -----------· ---
iotus.... S-1141 .. ______ ... ______ ... -- - R -- - . .. ... ___ ... __ _ ... ___ R R ____ _____ •• R R R R R ... R R R ___ ...... ___ ----- - ---
l lorldanus _______ . ---- ------ ---- ---- - -- ___ ___ ___ ... __ ___ --- . . - -- ------ __ __________ ___ --- ___ V ... ___ -- - ___ __ _ __ ... ... __ ______ ••• ____ ... ___ ___ -- -
catenulatus ___ _______________ S-1142 ________ _ __ __ • ______ ______ --- ___ --- .• _ ___ _ ______ ... __ _ R R ___ _______ • __ _ __ ___ _ ___ __ ___ ••• ___ . .. ... ___ __ _ --- • • • 
vaughan!.--- -------------- · . S-2300 ____________________ ... ___ - -- ------ ___ ___ __ ____ ___ C C ___ __ _______ __ _ c ___ R A .. C c ______________ _______ ... 

Planularia sp ..... . . . -··--------- - -------- -- - __ ____ ... __ ______ --- V --- ----- - _______________ ••• --- _________ --- ___ ......... _____ ___ ... • . _ .... ___ ___ -~- ---
sp .. ------------ ------------ ___________ ... ___ ___ .•• ____________ --- ___ ____________ ___ ______ ... v __ ____ __ ..... ___ ____________ __________ ___ ... ______ •• 

Margin ulina glabra ... ---------- ••..... _____ ... _________ ..... --- ------ _________ ..... ___________ ____________________________ V _______ __ __ _ ______ •• 
dubio. ___ ______ _ . -----·------ ----- --- --- -- - --- --- ... ___ ------ -- - - -- --- --- --- 0 ___ 0 ---- -- --- ... ___ -- - --- --- •. ___ --- ___ ... --- ___ _ _ • ___ . •. --- ___ ---- -
sp ... __ ---------------------- ----- -- - ___ ___ ______ . .. _____ ___ __ _ --- __ _ ___ ___ . .. R __ ____ ... __ _ ______ ... ___ ___ •• __ _ ___ __ __ ______ ________ _ ... ______ ... . -
sp....... ---- ------- ---- --- ___ ...... ___ __ _ ___ --- --- - -- --- --- __ _ R ___ ______ ... --- ___ ______ ... ____________ ___ _____________ _ ___ __ _______ --- -·-
sp .. ____ _________ --- ....... -------- ________ _ ... ___ ... ___ ... __ _ --- ___ - -· _________ ••• _____ _ R ___ ... ___ ___ ... __ _ ___ ___ ___ ••• ______ ... _____ __ __ ______ ... -- -

So.racenar!a acutauricular!s ...... S-2301 ___ ___ ... ___ _____ _ _________ -- - -- - --- .. . ___ ... ___ ... 0 0 ___ ___ ... ___ C C ___ R A ___ ... c ___ __ ___ ___ ___ _ . 
Lingulina sp ...... ------------ ... .. -- - ___ V ... __ _ ______ • • ___ -- - ------ ___ ___ ________ _ --- ... _________ . .. __ ___ _ ... _________ ____ ___ _ ___________ _ ___ - - ----
Dentalina communis. ----- ----- -- S-2302 --- ___ ___ ... ___ ______ ______ - -- ___ --- ___ ... ___ 0 __ _ 0 0 0 0 ___ __ _ F P __ _ V C ... ___ __ F _______ __ _ ___ --- • • 

consobrino., var. eruo.ciata __ __ S-2303 --- _________ ____ __ . .. ______ -- - ____ _____ ___ . .. ______ R ll _____ ... ___ ... 0 __ _ __ ___ ____ __ ____ 0 _________ ...... ___ -
pyrula .. - --- --- --------------- S-2304 -- - --- --- . ........ ... -- - ... -- - ------ ... R ... ___ --- -- - R __ _ ......... R ...... . .. __ _ ... ... ___ . .. _____ ___ ... ... --- •• 
sp .?.... . ------------------ S-2305 ----- - ... --- ... ___ --- ... --- .. . --- - -- . ..... .. ...... ------ ______ ... ...... ... ______ . ..... .. . ___ R .•• ___ R --- ... ---. -sp.? ____ _________ --------· S-2306 --- ___ ___ ... ______ ____ _____ -- - ___ ... ___ _ . __ __ __ __ _ -- .. . _________ ___ ___ .•• . . . ______ ... _____ _ _ _ • . ___ V _________ •• 

Nodos ariacatesbyi. ____ ••• - S-2307 --- -- ---------- R -------------- --- R ___ __ _ R R . R R ------ --- ----·· ---- - - - - -------- - - - - ---- - ----·-··-----. calomorpba.. S-2308 V __ _ _ •••• _ __________ ___ ___ ___ ... ___ _ _ __ _ __________ _ ••• ___ ___ _ _ __ _ _ _ _ ________ __ ___ _ _ _ 

longiscato. _____ _ .......... --- ----- -------- -- - - _ ------ - ----------------------------------- - --- - -·-·--- --------- 0 ---· -------------------------. 
Lagena perlucida ................. S-2309 F F i' ... F P ... P F F F __ _ F F F P Jl --- F __ _ Jl F ___ F F ...... ___ .. F ___ F ... J1 ___ ... F P ••. 

clavata_______ - ... ------- S-2310 - -- .. - -- --- .. . ___ ... --- ... R --- - -- --- R R R ... . . --- ___ R ___ ...... R ___ ........... __ _ --- ______ ... - -- ...... - -
hexagona _______ _____ _________ S-2311 -- - ___ R . .. ____ _____ __ _ R ___ ___ .. . __ _ .. . ... ___ ___ --- ... ___ __ _ __ ___ _ __ _ ___ __ _______ __ _ __ _ R ___ ... ___ R ___ --- ... . . 
be?iagona, var. scalariformis .. S-2312 F F F ___ F F F Jl F Jl P ___ F r F ___ F •• ___ _________ ... ______ ___ _______ _ _____ _ ___ • • • __ _ ... __ _ •••••. _ 
sulcate...... - - ---- ---- S-2313 --- --- ... -- - ____ ... --- ... --- -- - ... ___ R ... R R -- - R ______ .......... __ _ ... • .. . .. ___ .. -- ---- --- - · -
su bstr!ata -------- ----- ---- S-2314 C ___ C ... c ______ C C C C ___ c c ___ c c ... C ___ c __ ____ c c _____________ 0 ___________ ... ___ ---. -
costat a, var. amphora ______ . S-2315 0 ________ _ o ____________ 0 0 ______ 0 _____ __ __ .. . ___ _ _ ___ ___ ___ ___ _ _ ___ ___ ___ _ _ .. ____ . ____ .... _ • • 
striato-punctata. ------ ---- -- S-2316 0 ____ __ __ __ __ _ _ ... ___ 0 ___ ___ ______ o __ ____ ___ o ___________ _ ... ________________ _______ _______ _ o ... o ... . . 
or oignyana, var. l acunata_ S-2317 C C • _ c c __ _ A A C C F __ ___ _ ___ __ F _____ .•• ___ ______ __ ___ _________ _ __ ... __ _ __ _ __ _ _____ ___ ___ _ • 
marginato-perforata _____ --- S-2318 0 ... 0 0 0 0 0 0 0 • 0 __ .•• 0 0 _____ .. 0 ....... __ _ _ 0 ..... 1l • .. 0 _______ .... 
marginata_________ . S-2319 --- ___ R __ _ _____ _ ____ __ ... ___ . .. ___ ... __ ___ ____ R ___ _ _ ___ __ _ ___ __ __ _ R ___ ___ ___ ___ ....... __ R ___ ___ __ --- • • 
gracilis... ------------·- ---- ~2320 --- __ _ ___ .... ____________ --- _________ ___ ... ______ .. 0 __ ..... ___ 0 0 ___ ... 0 ... ___ __ 0 .. ___ ... ___ • ____ • -

quadrat e..... ------------ -- ... --- ___ ... --- .. . -- - 0 --------- ----------- ------ - - ------- - ------ - • - -- ------- -· - --- ---- ----- -- -------- - ·c· Guttulina irregularis .... ·------ S-2321 --- ___ ___ _ ________ _ _____ _ --- ... ______ ... ... _ _ ___ ..... v ___ __ _ __ __________________ F _____ ... ___ C G C c 
costatula. ---------- ------- . ~2322 F ___ F __ _ F ______ ___ __ _ F F ___ ... p P r _______________ ..... ______ _____ _______ ___ __ _ ... _______ __ 
lacteo.. ...... . ------------ S-2323 ___ .. ______ ______ ... __ _ __ _ -- - _________ ... ______ ________ _ __ ____ _____ ______ ___ ___ ___ ___ __ o 0 ____ 0 . .. __ _ 0 
lactea, var. earlan dL .... --- ~2324 ___ ___ R __ _ .... ... ___ R ______ ... _____ _______ • •• ___ ___ ___ ___ ___ ___ ___ ___ _ ___ . .. ___ .. R .. _______________ •• 
ce.udata_____ -- --- -------- -- S-2325 _ _ ______ _____ __ _ ___ ......... ___ ___ ___ ___ __ _ ___ __ __ __________ ______ __ ____ __ ___ ___ ·-- 0 _____ ____ o __ ...... ___ ... 
roemert .. _ ---------------- . _________ ... ___ ______ ... ___ __ _ _________ ... _______ _ v _________ .. ___ __ __ __ .. __ ___ ___ _ .. ____ _ . . 
austriaca? -- ----------- .... . ___ ___ ... __ _ _ _ __ _ ______ ___ __ ____ ...... ___ ___ __ _ __ _ .. . ___ ____ __ ___ v __ _ ... __ _ ___ ___ ___ .. ______ __ ... _____ . . 

Pyrulina albatrossL. . .... ...... . ___________ _ _ . .. ___ v _____ _______ __ _ ..... ___ __________________ _______________ ... __ ______ .. .. _________ .. _____ _ 
Globulina glbba. ..... -- S-2326 R R ______ ___ R . .. _________ ....... _ ...... C ______ . .... __ C ______ ... -·- __ 0 0 0 C C C C 

inaequalis ______________ -- S-2327 0 ___ 0 __ 0 _____ 0 0 0 ... 0 . .. 0 ___ o ______ 0 o _________ 0 0 ___ ___ 0 __ _ ... 0 0 0 ______ 0 0 0 •• 
inaequalis, var. caribaea..... ~2328 ... ___ 0 .. . o ___ _ 0 0 _________ ... o __ _ o _________________ __ ____ o ___ ... _____________________ ..... 0 • • 
rotundata ........... - S-1157 .. ___ ... ___ _ .. __ ___ ____ ... ___ ... __ _________ __ ___ R ___ R ________ __ ______ ...... ___ .. ___ __ _ ___ ___ •• 

Pseudopolymorpblna dumbleL ... ~2329 __ ___ _ 0 ___ o o _ 0 ___ __ ______ _ ___ o ______ 0 ___ o ________ ___ ___ ______ _ ... __ o ___ _____ o ... 0 
rutila..... . ------------- S-2330 --- __ _ C C ___ .. C C C C ___ . .. c ___ c C _ •• • • ___ .. . ... __ _ __ __ _ ___ ___ • __ _ •• • ___ • • 

P olymorphina advena ... - _ ... ___ ___ _ ______ ...... __ __ _ ___ ... ______ .... ___ _____________ .. ___ .. ___ __ _ ___ _ :: · : : - =~ __ _ ... V • • • 
Si gm.omorphlna wil.liamsoni... _______ v ___ --- ___ __ _ ___ _ _ __ ____ ____ _ ......... ___ __ __ _ ___ ___ ___ ___ __ _ ___ ___ ___ ___ _ ______ ... ... 

pearceyi__ _ S-2331 _ .. __ _ __ _ __ __ __ _ __ .. .. .. 0 0 __ 0 0 _ • 
undulosa .. . . . - ----- ----- ___ __ __ . ___ _ ____ _ . .. ___ ___ _ ___ ___ ___ o _____ • _ 

Nonion grateloupL . ....... -· - S-2332 C C C C C C • . • C C C C C C C __ _ C C • F ___ _ • ___ __ F J1 ___ C A •.• C C 0 a 0 __ 0 
pizarrensis .. -- S-2333 ... .. . _____ ... ________ _ ___ ... ___ ___ ___ _ ___ 0 ___ 0 A A A ___ A A A o o 0 l o o o o ___ ...... _ . 
glabrellum........ -- -- - - ~2334 o o ___ 0 o 0 o o 0 _______________ o ______ ______ ...... ___ o ______ ___ > o o o o o 0 0 

Nonionellaa.uris .... ---- ------- - ~2335 F F F F F F P F • ___ F F F F F C __ _ C C C G C ___ C G C C C C C C ___ C G • 
Elphidlum poeyanum. ---------- S-2336 c c c c c c ___ c c o c ______ c _____ c c c c ___ __ c c c c c c c c c c c c c c c C 

incertum ___________ __ -------- S-2337 F .. ______ ... __ ___ _ _______ _ __ _ __ _ ___ _____ _________ __ _ __ ___ _ ••• ___ ___ . ..... ___ __ _ 
incertum, var.. _______ --·----. ______ ___ ___ __ ________ .. ___ __ _ ___ ___ __ _ __ ___ _ ___ ___ .. _______ _ ... __ _ ... ___ ·:===·a·:::=== : :: 0 
sagrum .. ---- -- -- ---------- S-2338 . . _________ ... _______ _ ___ ... .. ___ R R R ______ _ __ _ ___ •.• .. ___ ... ________ _ • 
advenum -- ---- -- S-2339 C C C ___ C C C C ___ C C • ___ _ R ____ R __ _ A A A ______ C . .. ______ ___ ... ___ J1 ___ F F __ __ _ 0 ... . _ 
fimbrtatulum __________ - --- S-2340 ____ . ___ ________ c .. __ _________________________ ... ___ _ __ A __ ______ _ 
chipolensis..... ---------- S-2341 - -- __ _________ _____________ __ ... ... ... 

1
... • __________ .. __ _ .. ___ ___ ..... . __ _ .. R o o c c C c C 

sp. .. - ~-- --- - - - - 1... 1.. v 

Pen~~~~~~ proteus·--- =-====~-=- ~= _ = ~~= =~= -== :~= ~~= ~~= ~== ~== ~== === ~== =~= === === === === ::: ::: -== ~:: ·:: -~= ~== =:: ::: === === :·: === -=: ·== === === ~== ~~~ ~~~ T -A-

~~;~!~ocenic~~-=---- - -~-==- -~2344- __ : ~== ·v· --: '::: ::::::::: ·:: ·:: === ::: =~= __ : ::: ::: === ·:: --= :::=== ~=~ === .:: . :: ·:: ·:: . ::::: _: : -- ----------- 0_ -~- - ~- _c_ 
Plect ofrondlcularia flor!dan a ..... S-2345 __ ______ _ ____ _ ______ .. . ______ --· __ _ __ _ __ ___ ..... __ Jl 11 p ___ F Jl .. . ___ __ _ ___ _ _ __ • __ ___ __ .. _____ ___ L 

ma.nsfieldi........ -------- S-2346 .. --- ____________ __ ___ _ __ __ _ ___ __ _ __ _ ... ..... __ _ __ _ __ _ __ _ .. _____ _ __ c c 0 ... ___ o 0 __ ___ __ _ __ _ _____ _ 
Amphimorphina sp ... - - ________ .. ____ ... .. .. _____ ..... __ _ ___ ___ ___ R R ___ ... ___ __ ______ ___ •• 
Nodogenerina advena____________ S-2347 ... ___ ___ _ _ ___ _ .. . ___ ___ ___ __ _ ___ ___ ___ .. _ ___ __ _ ___ ___ ___ __ _ p F ___ • _ __ ... ________ _ 
Buliminella. elegantisslma. ------- S-2348 c C C C C _ C C C c ___ C G c c C C C c c c c c c c c c c c 

curta. . .... .. - B-2349 ... __ . _ . .. • __ _____ . __ . _ _ .. . _ __ __ 0 C _ __ C C C C C c C C C C C c c C • .. .. .. ... I 

subteres.... _ . ___ .. • __ _ .. ___ V ___ •• __ _ ... ______ • __ _ .. __ ... __ 
Bulimina gracilis.. . ~350 0 -- - __ _ 0 ___ --- ... __ _ __ _ __ __ _ __ _ _ 0 ... ___ A A A .. A A A ___ __ _ ______ •• 

gracilis, var. _ S-2351 ____________ .. . ___ _ _____ _ .. F 

== --= ::: ·== === ! 
· = --= ·== -~= ·== = = ! 

inflata..... ------------ S-2352 --- ll R ...... ... -- - .... __ _ R ........ R F F F .. P F F _________ ... .. 
marginate. ____ ___ S-2353 0 ___ .. __ 0 _ ___ __ ____ 0 _ .. ______ ... __ _ __ __ _ __ _ __ _ __ _ _ .. __ ___ .. . 
buchiana .. . - -- -- - S-2354 ___ . .. _ . __ _ ... _____ ____ __ . . _ __ ____ __ _ __ _ _____ __ _ ___ __ _ 
ovata... ----------- -------- ___ __ _ _ __ _ ___ __ __ _ ___ ___ ___ ___ __ _ ___ .. ___ ___ 0 

. c c 
-= :· ::: ::: -== =-- t 
- == -== ::: == = ~ 0 

Globobulimina pacifica.... . __ __ _ __ _ _ ___ ... -·- ___ __ __ _ ___ . __ . · I·-- ... ___ R 
Virgulina punctat a .......... -- S-2358 0 ___ 0 .. . 0 R -- - 0 0 0 0 0 ___ 0 0 0 0 • • R R .. R R _ ..... _ R 

fusiformis....... --------- S-2359 __ _ ___ _ _ _ _ c ___ c c ___ .. c _______ __ 
pontoni .. ----- -- --- -- - S-2360 __ ____ .. . __ ____ ___ __ _______ .. _______ ___ .. ___ __ _ ___ _ __ 

Virgulina (Virgulinella) gunt er! .. S-2355 ___ ___ •• ___ v ___ __ _ ... v _ _ v _________ . _ __ A A A A A c c • --- 0 .. -- -
0 R F 

I 

\ 0 0 0 -c 0 0 c 
gunteri. var. curtata.... . S-2356 ___ ___ ... _ _ _ ...... _____ __ _ ______ c c c ____ .. __ 
miocenlca............ S-2357 .. ___ •. __ ... ___ ... ___ ___ ___ _ _ ... . _ A A A 

c 
c 
0 

A 
c 
c 
R 

A A 
c c 
c c 

A A 
c c 
c 

0 0 
-- -- - · -- --- - I 

Bolivina marglno.ta ____ _ -- - - - S-2361 _______ I -- ____ .-:-: 1:::: _--:: - ,-: c· :::= ·c- c ___ c c c· ·c-·c;· c c c . :..----1..:..:: -· -___. 
margina.ta, va.r. multicostat a_ S-2362 _ .. _____ ____ -- -1- -- __ _ •.. _ .. c C c c c c c c 
floridana... S-2363 __ _ .. ... •• . __ _ __ _ __ _ _ _ . __ ____ ___ G c c c ___ c __ _ o 
plicat ella.. S-2364 0 0 0 0 _ ••• -+-- ___ 0 ••• 0 0 1 • • • 0 __ _ • ____ _____ ____ __ _ ... 
plica.t ella, var. mera... S-2365 _ .. _ _ ... ___ _1 _ ___ _ 

pulcbella, va r. primitiva..... S-2366 F F F Jl F F 1• _ F F __ • __ __ _ .. . • .. __ _ ... 
advena ___ __ ------ - S-2367 -1--- ______ _____ __ _ 

0 0 , . -

A F ... F 

0 --- -- -
robusta 
paula _ ··t- 0 -- - -- - -- - 0 0 0 

. -· . ~- 0 
-- -- --- --- -- · --- 1·-- v 

- - - - - . --- 0 0 0 -- - ·-- --Loxostomum gun t eri __ 
Reussia spinulosa ... 
Ohrysaltdlnella pulchella 
Uvigerina peregrina ____ _ 

auberiana... -- ---- --- -

S-1195 
S-2368 
S-2369 
S-2370 
S-2371 

0 0 
0 - -
0 

-- ,. __ ----
0-1 - ~- ~ - c c 

- 0 

- 0 -- 0 0 0 --- --
0 - 0 --- -- - . - --- - -_______ _ ___ C C . .. 1• • • F 

--- --- ·-- - - -·- 0 · -- - -

0 
R 
0 

-- ·· - --- Jl 
F F F C 
0 --- - -- . 0 

--- R -- -- - -- -- - -- - --- -
0 0 --- --- 0 -- - --- --- --- ... --
-- ••• .. ___ F F 0 ... .. 
c c ccccc cc cc 
0 --- --- -- - 0 -- - -- - - --

0 
c c - -
- 0 

0 

Siplioa;;~~a lamellata . ...... - s-2372 .
1 
•• • _ _ _ .: :-~ :.= :~: - ~: -~: ·: -~- ~ -- · :: :::::: a· ·c· ·c· --- ·-- ·c· ·a··----- -- ~ - -

i~~~!!t~~~:~~=:~~~~~=-::: ___ ~~g~ c c c . c --: ·:: :~: ~: -~= === .; :': : ·v· __ ~ __ ___ ~· -F- ~ - F~ ==~ -~- -~~ =:: :=: :: _:: == -~=I:: o o 
Pat ellina corrugat a.... ~375 R R 1 

0 0 

p 

0 

Discorbis floridana __ __ _____ . S-2376 c ·c· c ·c c c c c c ·c c : ·: . .:: __ ___ o o _ a _: , o· .. : ::·'-:: ::: ::: .:: --- --· --- ] 
consobrina______ S-2377 0 0 ___ ... 0 0 . _ __ __ o o '-- o __ o o . ___ •.. , .. . __ __ .• __ ... ___ ... .•1 _ --: · -· _ 

Lam~~it~:~;tatn~:_ _ II : : i ;-;:: ~~~ t~~ ::;1::~ ::: ~~ :\~ ~-~ :'~ ::L:~ ~~~ ~ ~:~ ;~~ :(~ ~~~ /h< I ;: :=~ _-_ -r ;: _:: _::,_:: : 
Va.lvulineria floridana______ S-2383 _ _____________________ ... .. __ _________ ... 0 0 ___ A A A ___ _ ____ C 0 0 I 0 • 0 l' 
Eponldes mansfieldL........... S-2384 C C ___ ... C ... ___ ...... C __ : C C C ___ C C ___ A A 1 A A ••. A A 0 0 0 0 _ 0 :) -= 

lateralis.. - ---·-·--- S-2385 F ... F F F ... P F ___ F __ _ ___ ... __ ... ... __ _ .. ___ .. ____ ___ •. I __ 

~~~~~~--========== · -==- . -~2386 - --- --= ~== === ::: === == =' =~=~--- . -- · ·- --: · - -- --- == ===- - ·-= ·:: ·:: ~ -= - -- --+--
Rota.lia beccartl, var. parkinson-

0 0 
R R 

iana _________ __ ___ _ . S-2387 --- --- c c c c ·- -- c c c ____ C --- ... R __ _ 0 0 0 0 0 0 0 --
Siphonina jacksonensls, va r. lim-

Oa.ncr~~~gra__ - -·-- ---- -- S-2-388 ' ii' -== === · :: ·c:- 'c' 'c' ·c:· ' ii"1'c' c" -= ·c;· - c' ·c;· 'c' -A-'.\' ",\' ;: ' ,\' ·;: ·' 0 0 c 0 b 0 0 - -== ·== === ==~ Astertgertna carina ta. __ ___ ______ _ -------- _____ _ _ • ____ __ _ ... __ _ ... _____ _ __ ___ __ _ ___ ___ __ ___ _ .. ___ ______ ____________ ___ __ -- --- --- -- · v 
miocenlca .. -- - ... --- ... ...... --- -- - --- __ _ -- - --- - - -- ... --- --- --- --- -- · --- -- - --- . --- .. . - -- --- ---1---

AmphJstegina lessoniL .. S-2389 ..... c _____ A A • . .. _ _ _ ? ___ ___ 1 __ ... __ _ 
!loridan a________ __ S-2390 ___ _ .. ___ ______ _____ ... ___ _ ... _ __ _ ________ .. ___ ____ .. __ ___ _ __ .. _____ . .. 

-- 0 

c c --- ---c chipolensts____ _ S-2391 ___ ___ ___ _ ____ _ __ _____ _ ... ______ ___ ___ ___ ___ __ __ __ __ _ __ __ _ __ _ ___ __ _ _______ _ .. -- --- c c c 
Pulvinullnella pon t onl.. S-2392 0 0 0 ___ ___ --~ 0 ... ... ___ 0 A A A A A A A A A 0 . __ 0 
Cassldullna crassa. • . S-2393 o __ _____ o 0 ... 0 0 o o __ _ __ o o o o o ___ o ___ o o o .. ___ __ _ __ . _ __ ... 

laeviga ta, var. carinate.. S-2394 _____ _ ___ _____ 0 ___ 0 ___ 0 0 •• ___ o · _ 0 o 0 ... 0 ___ 0 0 0 0 ... 0 o 0 .. __ _ ______ _ 
chipolenis ... ... _ . S-2395 __ _ ___ ___ __ ___ ... ___ .. ___________ _________ ___________ _ _____ _____ ______________ .. . __________ 0 0 _ 

OassiduUnoides bradyL _________ S-2396 .... ___ ___ __ _ .. . _____ ____ ... ___ ... .. o ... o ... . __ _______ c ___ o ___ ... ___ ___ ... ___ o 0 __ _ __ .. __ __ 
Chilostomella oolina ____ ____ ____ _ __ __ __ __ __ _ __ _ __ __ _ ___ __ __ __ ___ . _ .•• ___ .. . __ .. _ _ ___ ... .. __ v __ ___ ___ ___ __ .. . __ _ _______ __ 
Hastigerina pelo.gica •. ___ _ S-2397 ___ . . . ... ... .. . ________ ... ___ ___ F __ _ •• • __ _ __ _ __ _ ••• _____ ___ r ___ _________ __ _ 
Orbulin a unlversa ... __________ S-2398 o __ 0 ___ 0 ______ 0 0 0 0 __ ____ 0 ... 0 0 __ _ c C c 0 o c c A A 0 0 0 0 0 o o o ___ 0 o o 
Globor ot alia men ardiL ______ _____ S-2399 0 ____ __ __ _ _________ 0 0 • • • 0 ___ 0 0 __ 0 0 0 0 __ _ __ 0 __ _ 0 _ _ 0 0 0 .. 0 .. 0 __ _ ... __ _ ... __ _ 
Oycloloculina miocenlca __________ S-2400 __ _ ___ ·- - _ ... ______ .. __ _ ___ ___ ___ ___ ___ ___ ___ ___ ___ __ _ ___ ___ ___ ___ ___ ___ ___ ..... __ _ .. o .. ______ o 
Planulin a depressa _____ _________ _ S-2401 A ... A __ _ A A A A A A A F ... ..... . P F ... 0 ___ ___ ...... ... ... .. ... ___ ___ __ _ • • ___ ___ __ _______ ___ ___ __ 
Ciblcldes floridanus ____ ____ __ __ __ S-2402 __ _ ___ ___ ___ 0 __ _ ______ 0 ___ ______ __ ______ _____ _ 0 0 ________ o ______ 0 0 .. 0 __ _ • __ __ _ __ _ __ _ ___ .. __ 

concentricus ______ -- -- -- -- - S-2403 C C C C C C C C C C C ___ C C .. . c C C C C C ___ C C C C C C c c C C c C c o c c __ 

~~~~;;~~=---==-=------========= ~ ::: ::: ::: - -= ::: ::: === === ::: ·v· ·:: ==:': :: ::: === -~- -== ·: ::: === ·:: === === -~- ::: ::::::::: -= ·:: _R_ ·== -~- === :: : -c-·a· ·a·=-
Dyocibicldes biserialis ____________ ~2406 c __ _ c c c ______ c C c c c .•. C .. C c ___ c c c ___ c c G ___ R 0 0 · 0 o 0 ______ R _____ R __ 
Oibicidella variabilis.. S-2407 _______ _______ _ ___ .. . ________ _ ... _____ _ ______ ... _______________ ___ .. ___ __ _________ ___ ___ ___ __ ... c c __ _ c 
Annuloclbicides proj ectus ______ __ __________ _ __ _ __ ____ __ ______ _ _____ ____ ______ •. ________ ____ __ ...... ___ . .. .. . ______ ... ________ .. ___ .. __ ___ _ __ _ c c c _ 
Rect ocibicides miocenicus __ __ ____ S-2408 A __ _ 0 _ _ __ _ __ . .. __ _ ________ _ ______ __________________________ _ ___ ... ______ ______ __ ___ _________ ___ ___ ... ______ _ 
Acervuline. inbaerens_ .. _ S-1248 R R • _. _ ___ ___ ... __ _ ___ ___ R __ _ ___ ____________ __ _ ___ __ _ __ _____ _____ ___________ _ ... _____ _ ___ . . . ... ____ _____ __ _ 

1

_ 

Gyp~:_~o;:~~~aris~ __ __ :::::::::=r~~~- ::::. : ::: ·:: ::~ ::: ·:: ::= ::: :::::: ·:: : :: ::: ::: ::: .:: ::: ::: === ::: ::: ::: . : : ::: ::: ::: ::: ~== :::::: . : : ~== ::: ::: - ~- ~ ~ - : 
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