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:LIMTER OF TRANSMITTAL

Orida eoloical Survey

October 10, 1953

MR. CIHARIE BEVIS, Supervisor

FLORIDA STATE BOARD OF CONSERVATION

TALIAHASSEE, FIAORIDA

The sediments of Miocene age exposed in the State of Florida
are the type marine section for all of the Miocene rocks of the south-
eastern United States. These rocks are economically important
throughout much of the Gulf Coast in that they contain oil in the
State of Louisiana, and possibly Mississippi, and considerable quan-
tities of phosphate in Florida. A better understanding of the
Miocene stratigraphy is of tremendous importance in the discovery

iiof additional reserves of both oil and phosphate.i

This report, entitled, "Contribution To The Study Of The
Miocene Of The Florida Panhandle," was prepared by Dr. Harbans
S. Puri, Micropaleontologist of this department. It is a compre-
hensive report that contributes much new data to the stratigraphy
of the Miocene section. In part, the report is also a partial reprint
of Bulletins 4 and 9, issued by this department in former years,
the editions having been exhausted. We have had numerous requests
for reprinting these bulletins and we are delighted to bring the
nomenclature and taxonomy up to date and to make these papers
available once again.

Dr. Puri has also contributed to the knowledge of the microfauna
of these beds, through the description of a number of species of
ostracods.

Respectfully yours,

HERMAN GUNTER, Director
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tandard section of the Miocene of western Florida, there
nsiderable doubt as to the sequence of the various for-
his doubt may be attributed to the scattered nature of

dip, thickness and structure of these beds. Stratigraphy
entirely on supposed faunal evolutions, disregarding bio-

esent study embraces Okaloosa, Walton, Holmes. Wash-
y, Jackson, Calhoun, Gulf, Lberty Fraklin, Gadden,

Leon dWakulla counties. Samples from 58 outcrops, 20 auger
wo water wells were studied. Stratigraphic sections and

he Miocene of the Florida panhandle indicate the pres-
umber of lithofacies and biofacies, which are a measure
nee of similar conditions and are reflected in both the
and fauna. Similar depositional types of equivalent age
ered as stages while the dissimilar components within

are designated as facies. Three stages are recognized,

mpa Stage includes in part the "lower Miocene sedi-
he Florida panhandle and its equivalents in the central
n Gulf States. The type area is near Tampa Bay and in-

famous Ballast Point locality which is now largely cov-
e Sixmile Creek locality at Orient, Hillsborough County,

and pre-Alum Bluff Ages. In the Florida panhandle,
cies are recognized: a calareous St. Marks facies and

al httahoochee facies.

octawhatchee Age ("middle Miocene") in the Florida
and their equivalents in the central and western Gulf

y, Florida. In the Florida panhandle, four lithofacies,

ocawhatchee Stage includes all Miocene sediments of
Bluff Age in the Florida panhandle and their equivalents

5 i ii i~ i ii iil iii!i



in the central and western Gulf States. The
in the vicinity of Red Bay, Walton County, i
Florida panhandle, four faunal facies, Yoldia, Are
Cancellaria are recognized within the Stage.

The lithofacies recognized here have previously
to be formations while the faunal facies have been
zones. In both instances, however, faunas basicall
age equivalents of the sediments.
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icene rocks of the Florida Panhandle are the type marine
he Gulf and southeastern United States and the present
hese sediments was logically sponsored by the Florida
Survey. The major portion of the work was done at

of the degree of Doctor of Philosophy in June, 1953.

idy was initiated toward the end of 1949, when the
the task of a detailed study of the ostracode fauna of

e of the Florida Panhandle. Several taxonomic and
ral problems were encountered during this study and

ried to unravel some of them (Puri, 1952a, 1952b, 1953a,
c). When the ostracode faunal studies were ifinally

n the middle of 1950, it was realized that the faunas
ee with the standard stratigraphic section set up by

926), Mansfield and Ponton (1932), Cushman and Pon-
Sand Smith (1941). A different, but more logical in-
, was offered by Vernon (1942), who, after a detailed
Ssections in Washington and Holmes counties, came to

lon that the Shoal River formation was possibly the
s of the Chipola formation, and that the Ecphora and
facies were definitely the updip facies of the Area and

es. This radically different interpretation was based
that nowhere in Washington and Holmes counties was
iver formation known to overlie the Chipola formation
te Ecphor and Cancellaria facies known to overlie the

area considered in this report (Washington and Holmes counties)
n Walton and Okaloosa counties."

f 1950, and it was suggested that the study be expanded
7i= ===== ==== == == ==A



a study included the examination of foraminifer
to strengthen the evidence furnished by Ostraceda in
tion of ecologic history. Several auger holes were drilledinWhiii
ington County to prove defmitely the stratigraphic
the various formations of the standard Miocene se
evidence was obtained from two water well sectio
The present report, which is bio-stratigraphic, is t
an expansion.

The writer is grateful to Drs. Henry V. Howe, Ro
Herman Gunter and Grover E. Murray for their
cism. Most of the work was completed at the i
University and the final manuscript was assembled
Geological Survey office. Mr. Andrew R. Janson andi
P. Janson assisted in the preparation of illustratio
pany this report. Mrs. Mary Blount's and Miss Mart
assistance in assembling the final manuscript is
ciated.

All types are catalogued in the Henry V. H<
Louisiana State University, Baton Rouge, Louisiana
referred to in this report are as catalogued in the
Collection. A duplicate set of types is deposited
Geological Survey Museum.
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of Florida have been studied b sverii

ligocene age (Heilprin, 1884, pp. 115-154;
minations were based on erroneously iden-

rely based on paleontology. This was due
y and scattered nature of outcrops of

based entirely on faunal evolution is ably
er (1926, p. 1) in her studies of the mol

1seinthsati i
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CNRBTION TO THE STUDY OF THE MIOCENE 17

A lst f lcaltis from which the samples were collected is
age 58, and their locations together with liines

of sctins apea onfigure 1.

MIOCENE SERIES

TAMPA STAGE

includes all Miocene sediments lying between

the ligcen Seiesand the Alum Bluff Stage as defined in this

iiiii

pape. Tis efiitin includes such sediments exposed in the
Floidapanande ad their equivalents in the Central and West-
ern ulfStaes.Thetype area is near Tampa Bay, the famous
BalastPoit lcaltywhich is now largely covered, and on Sixmile
Cree atOriet, isborough County, Florida. The Stage in-
clues llsedmens eposited between post-Vicksburg (Nodosaria
blapiei oneof heChickasawhay limestone) and pre-Alum Bluff

Ages In the Florid=panhandle, two lithofacies are recognized: a

sfacies downdip and a silty Chattahoochee
f e 2.

The nme Tmpavas first used by Johnson (1888). Dall (1892)
use th tem Tmpalimestone and also Tampa beds. Matson and
Clap (109)use th name Tampa formation and also recognized
thatit ws cotemoraneous with the Chattahoochee formation.

29, pp.78-79) changed it to Tampa limestone

becase he frmaionis chiefly limestone and redefined it to include
in i th Chttaoocee formation. Vernon (1942) revived the
orignalter, Tmpaformation, to include "all sediments lying
abov theSuwaneelimestone and below the Alum Bluff group."
Lithlogcaly, he ampa consists of sands, silts, marls, subordinate

iearth downdip. The limestones are restrictediiii

The fossils described from the Tampa are principally Mollusca

(Dai, 190,191; Mnsfield, 1937). The Foraminifera and Ostra-
codafaun of he Tmpa is meager and is largely undescribed.
Arcais fordans s the commonest species reported from the

Chattahoochee Facies

The ameChatahochee (type locality, Chattahoochee Landing
on te Aalahicla iver, Gadsden County, Florida) was first in-

iaii i i i i i
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1a, pp. 90-97; 1891b, pp. 605-606) later changed it to "Chat-
ochee series" and "Chattahoohee limestone." Foerste (1894,

1-58) used the term, "Chattahoochee bed proper." Matson and
p (1909, pp. 74-84) referred to it as a formation. Cooke and
som (1929) abandoned the term Chattahoochee formation be-

a it seemed to be the same age as the Tampa. The fossiliferous
ons of the Chattahoochee limestone equal the Tampa accord-
o Mansfield (1937) and Cooke (1945). The limestone is very

vesce and appears to be largely white silt, bu it is fossilifrous
contains several molluscan casts. Farther west this facies is
ominately silty although in the vicinity of type locality several
tone beds are quite common. The section at Chattahoochee is
ibed as lower Miocene in the Third Field Trip of the South-

rn Geological Society (1945). The term Chattahoochee is
ed in this report to include the updip silty and clayey facies

he following section, located in the Southwest quarter of
on 29, Township 4 North, Range 6 West, on access road to
>f the Jim Woodruff Dam, directly below U. S. Engineers Office,
st side of Apalachicola River, was measured on February 27,
by Vernon, Hendry, Puri, Winters and Yon. (Bed measured
st and north side of roadcut).

Feet

Bluff Stage-Hawthorn faes ()

uirtz sand; red, yellow and white, fine to coarse-grained, graded
bdding. Contains rore quartz gravel at the base than at the top.

opped by about five feet of eep-rd soil prile which contains
monitic polished sandy nodules 1

Suartz sand; mottled, light-gray, purple and yellow, fine to medium

Bluff StageHawthornacies

Marl; variegated, cream and light-gray, contains fine-grained
qartz sand, abundant Pecten and oyster shells within the bed

uartz sand; tn to light brownish-gray, mediium to fine-grained

qu a rtz sa n d-- - - - - - - - - - - - - - - ---- -- -- - -- - Siltstone; light greenishgray, which contains bright, waxy,
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Tampa Stage-Chattaboochee facies

. i;' iiiiiiiA; i iiiiiiiiiiiiiiiiiii.i~~ iiiiiiii i

14 Limestone; tan, dolomitic, hard, cryptocrystalline, thir
pasty_.- _ _.- . --.

13 Limestone; thinly-bedded and interbedded with green,caaros

, ii ;,iiiii

ii silty clay - .
12 Limestone; light brownish-gray to cream, dolomitic, softuh

blocky, and contains quartz sand ----- ---- - _---1.
11 Limestone; rubble of white, dolomitic, hard, pasty,ireua

lenses of fossils within the bed. Top of bed has irregulasufc
along which light-green, crystalline calcite has been deveoe,._ .

10 Limestone; light brownish-gray to cream, dolomitic, softuh
blocky, and contains quartz sand ---.... ... _- --- .

9 Limestone; rubble of white, hard, pasty, irregularlesso
fossils within the bed. Top of bed has irregular surfaealn
which light-green crystalline calcite has been develope<.Bdle
irregularly upon Bed 8 -------- - - .

8 Limestone; light-cream to white, soft, tough, pasty, andcnas
quartz sands; within the bed are irregular tunnels filled ihcl
careous, harder, green sand and clay. Contains irregulrlne
and nodules of the above sand and clay. Lenses and ndlso
crystalline calcite are present. Occurring at the top ofte e
is a layer of medium-gray crystalline calcite about eigtice
thick. The gastropod Ampulella is found within the bed --- 4.

7 Limestone; rubble of white, dolomitic, hard, pasty, sligtyfs
siliferous, somewhat nodular, intermixed with sand and ndlso
limestone

6 Limestone; white, pasty, silty, blocky, weathers spheri. To
four inches harder -

5 Clay; light greenish-gray, contains thin seams and parigso
sand and si1l Also contains limestone nodules appearigtobfossiliferous- --

4 Limestone; very light brownish-gray, dolomitic, hard an, og
where exposed. Contains numerous mollusk molds. Lastto: n
one-half feet contain greenish-gray silt and light-grenca
nodules which are fossiliferous. Weathers slightly hardrta

3 Limestone; cream to white, soft, pasty, contains quart ad
Numerous molds of Turritella spp., and other mollusksh pie
sp., and 4rchaias sp., are present in the bed. Blebs o re
clay are disseminated throughout --------

2 Limestone; white to cream, dolomitic, pasty .
1 Clay; light brownish-gray, silty, calcareous. Blebs of genca

disseminated throughout. Gradually becomes more calcaeuan
approaches a hard white marl near the top ------ 1.
T otal T hickness-.. -. ---- ------ ---- - -_ _ - 1 9 2

St. Marks facies

The name St. Marks limestone (type locality,WaulCony
Florida) was originally used by Finch (1823, pp.3-3)ile
scribing the occurrence of large oysters. Wakulla onyi h
best area to study the Mollusca of the St. Marks limsoeMa -
field (1937) considered the molluscan fauna to be tha ftelts
fauna of the Tampa formation. The name St. Mak ishrre
vived to include the calcareous downdip facies of theTma

NOTE: This rubble bed may represent a continental paeo
the Alum Rhuff Stare (Chipoa facies)

iiiiiiiiiiiiiii
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p nsists of greenish clay with calcareous nodules. Matson
(1909, p. 89) estimat its thickness in the subsurface to

te Florida panhandle and their equivalents in the Central
rn Gulf States. The type locality is the section exposed
ephora zone of the Choctawhatchee Stage at Alum Bluff,

unty, Florida. In the Florida panhandle, four lithofacies,

ame Alum Bluff group was used by Dall (1892, p. 112)
fossiliferous sand and clay strata intervening between
a and the upper fossiliferous beds (Ecphora faunizone)

luff on the east bank of the Apalachicola River, about
north of Bristol, Liberty County, Florida. Matson and

09, pp. 91, 92) used the term Alum Bluff as a formation
and extened it downwards to include as members the Chipola

Oak Grove sand and the Shoal River marl. They also
the Alum Bluff, tentatively as members, the Sophoppy

f Dall, "limestone and marl on the Manatee River, near
and the fullers earth and related deposits of northern

aughan and Cooke (1914, pp. 250-253) pointed out that
osits were equivalents of Dall's (1892, p. 107) Hawthorn

dproposed to abandon the term Hawthorn formation as

n she raised the Alum Bluff formation to group rank

great to justify their inclusion in a single formation.
t tion for beds equivalent in age to the Alum Bluff group

iii i
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1). The Shoal River formation, as extene yCoe nlddfu
faunizones: Cardium taphrium faunioe(aGrvfrmtn
of Gardner) , Glycymeris waltonewsisfanze(SolRvro-
mation of Gardner) , Yoldia waltonesifanze(bslCotw

lxii " iiiiiiiiiii "

hatchee or Yoldia faunizone of Mansil)adAeruiiin
faunizone (typical Choctawhatchee orAe anzn<fMto
and Clapp) . Based on work by Manfed(92,Coe145
p. 168) implied that the Yoldia and Are anznsofteCotw
hatchee formation were grouped in thSoaRiefrmtnb-

cause of the similarity of fauna. Aiiiii

does show some apparent resemblarc oteSoa ie an
from which its species were evolved, h rsn td niae
that this similarity is not strong enoig ojsiyteicuino
the Area zone in the Shoal River forain<h seiso h
Arco faunizone show a closer similarttohescisfteE-
phora and Cancellaria faunizones. Ou fattloI4 pce
of Ostracoda occurring in the MiocenofteFriaphnd,
there are thirteen species that are confndt h rafuioe
twenty-two species that are confined oteEporrn acl
laria faunizones. There are only tweleseistatocri h
Arca faunizone and the underlying bdicuigteCioa
On the other hand there are twenty-thespcstatreonid
to the Yoldia-Arca faunizones and theEpoaCnelrafui
zones. In other words, there are alm<s wc smnyseiscn
fined to the Yoldia-Arca faunizonesanthEcor-nelri
faunizones as those confined to the Yli-rafuioe n
the rest of the Alum Bluff stage. It i la rmtefuata
the Yoldia-Arca faunizones are more cloeyale ihteEpoa
Cancellaria faunizones than they are ihteAu lf.Ti
is further amplified by the fact thatYliAraEphaan
Cancellaria faunizones really are faunl fce ihnteCotw
hatchee Stage (figs. 2 and 3). Theirsupedueroioncus
only between the Ecphora and the Canelraadsc eain

ship is known to exist only at Jackso lf.Teeoe h n
clusion of the Yoldia and the Arce fanzesithSolRvr
formation is no longer justified. Furhroe efcl ai
term, the Choctawhatchee formation Mto]n Cap 99

p. 114) typified by the Arce faunizoni< vial o hi e

ception.

Chipola faces

The name Chinoa formation wassgetdbyBrs(al

iii ,iiii ,,;~ iiii
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mBluff formation as a member which was later raised

a facies at its type locality is blue-gray to yellowish-
fossiliferous arl studded with molluscan shells.

of the Chipola is exposed at enmile Creek (locality
ly facies is restricted to the vicinity of the Chipola

chicola rivers. Farther west, Cooke (1945, p. 161)
o facies: a sandy limestone which for the most part

a light-colored, coarse, sandy facies that includes

d by Cooke (1945. p. 164), the Chipola facies at
nsists of a lower four feet of yellowish calcareous
e fine quartz and an upper sixteen feet of cream
, calcareous sand with some Mollusca. These thick-
ith the measured section of this report; but the upper

these sediments are here included in the Hawthorn
hipola sediments at Alum Bluff are less calcareous

ts type locality, where they are at least ten feet thick.
ing foraminiferal species have been found in the

chipolensis Cushman and Ponton

Massilina inacquals Cushman
M. bosciona (d'Orbigny)
M. quadrans Cushman and Ponton

incisa Cushman and Pnton

itiulina siiira miociliinica Cushman and Pontonllil

T gracilis d'OrbignyTiquadrilateralis d'Orbigny
T brongniartii d'Orbigny
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Sorites sp.
Dieorbis candeiana bullta Cushman and Pointo
D. n. sp. 1
Eponides repandus (Fichtel and Moll)
Asterigerina carinsta d'Orbigny
Amphistagina chipotendas Cushman and Ponton
Caseidulina chipolenais Cushman and Ponton
Cicides lobatuls (oWalker and Jacob)

iCib llilliiariabilia (d'Orbigny)

Annufacibicides profootus Cushman and Ponton
Aeermuline chipolensis Cushman and Ponton

i ;tiiiii , iior iiiiiiii

G n vesiularis Parker and Jones

Bolivina n. sp. 2
Buliminella n. sp. 1
Nonion advenum (Cushman)
Globalina rotundata (Bornemann)
Guttalina caudata d'OrbignyGittlina rregulari (d'Orbigny)
G. lactra (Walker and Jacob)
Firgulina n, sp. 1

iiThe following species of Ostracoda are known to date onlyl
from the Chipola formation:2

Bythocypris minuteiii Puri, n.sp.ii
Candites chipolenais Puri
Cytherella chipolensl Puri, nsp.
Cythriiiiiitta calhouiiiiiiinsis Smithil

Haplorytheridea chipotendis (Stephenson)
H. gardnemae (Stephenson)
H. mariannenais (Stephenson)
Anomnocytheridea floridana (Howe and Hough)
Cytherelloidea vernoni Sexton
C. umbonata Edwards
Hermania reticulata Puri, n.sp.
Kangarina chipolensia Puri, n-sp.
Krithe ef. K. reniformis (Brady)
Loxroconcha anderserri Puri, n.sp.
L. chipolensa Puri, n.sp.
Mirrocythere johnsoni Mincher
M. striata Puri, n.sp.
Paracyprie chipolensis Puri, n.sp.
Paracytheridea chipolensis Stephenson
Procythereis calhounensis (Smith)

Shoal River facies

The name Shoal River marl was proposed by Matson and
Clapp (1909, p. 104) for beds overlying Oak Grove sand and form-
ing the upper member of their Alum Bluff formation. This interval

=The ostracade fauna of the Miocene of West Florida has been described
by the writer and annper as Part THI of this bulletin.



to formation rank by Gardner (1926, p. 1). CookeiOak Grove formation of Gardner (Cooke's Cardium
one), Shoal River formation of Gardner (Cooke's

ansfield), Ar faunizone (typical Choctawhatchee
Clapp). The term Shoal River is used here in its

i sense, as used by Matson and Clapp and Gardner,

econsidered to be a facies within the Alum Bluf

The following section is exposed at Spence farm,

ge, Shoal River faciesi iMollusca.....no Yoldia iii4 feet
lity of the Shoal River facies is the shell bed ex-
ght bank of the Shoal River, five miles north of

at fourteen feet and was still in the Shoal River
vi w i was completed at 100 feet. The following is the

te

i i i i i i i i i i
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A minimum of 86 feet of the ShoalRvrfce speeti
the vicinity of the type locality. Furtherwlstdemaetbih
its exact thickness.

The microfauna of the Shoal River fce sdsic n hw
defmnite relationship with both the Oak (rv n h hpl ais
Most of the species that are common ir h ha ie ais h
Chipola facies and the Yoldia faunizon fteCotwace
formation are long-range forms. Some fte loocri h
Area faunizone or even range throughou h. Moee

The following foraminiferal specie
the Shoal River:

I, iiiii iiiiii i

Teiiularia warreni Cushman ai

Marginulina glabra d'Orbigny
Bulimina elongata d'Orbigny

Bolivina robusta Brady
Lamarckina atlantica Cushman
Siphowina jacksonendis limbosaCsha
Vodonaria longiscata d'Orbigny

The following ostracode species has be on nyi h ha
River formation :

"Cythereis" sp.

Oak Grove facie

The name Oak Grove sand was first sdb aladSaly
Brown (1894, p. 166) for beds at Oak Goeo h elwRvr
Okaloosa County, Florida. Later Gardnr(96p.1rasdti
unit to a formation. Cooke (1945, p. If)rdcdth ako a
Grove again by including it in the SholRvrfrainaIt
lower member on the assumption thatereaegetrfua
similarities between the Oak Grove andteSolRvrhahs
hitherto been realized, and because thekonaeao h a
Grove sand is limited to the vicinity of istp oaiy ic a
Grove sand represents only a localized bslprino h ha
River facies, the writer has followed Cook' sg ftetr a
Grove as a basal portion of the Shoal Rie1 ais

The type locality of the Oak Grove fce steaadndst
of an old saw mill near Oak Grove on thergtbn fteYlo
River about 100 yards below the bridg nteLurlHl-a
Grove road. Most of this locality is covrdwtsadutndi
now nowhere accessible. An auger hol(A-3)wsdiedo
this site to obtain some type material n lot seti h
exact thickness of the Oak Grove facies.Tedpst eerdt

i iiii @
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thisfalier workers have only been a few feet. It is
ing to note that the auger hole penetrated the

wouldgi ak Grove facies a minimum thickness of sixty-fiveg is the detailed log of AS-233

Feet

esand (1 foot) 0-5

rained, greenish-gray, argillacous sand 10-15
15-75

foraminiferal species are known to occur only

ostracode species have been found only in the

orphina pearceyi Cushman and Ozawa

the thoae River facies :

Berina foridaa Cushman and Ponton

nmorpha dalli (Howe and Brown)

aytheridea shoalriverensis Puri, nsp.

hatchee Stage includes all Miocene sediments of

ldia Arca Ecora and Caneella-ia are recog-

£ "



mized, see figures 2 and 3. These bioaisaecniee oh
faunizones within the Choctawhatchee omto.Tp xoue
of the Choctawhatchee formation areheedsgadasteyp
of the Stage.

~llrli~i ii~iB iiiiiiiiiii~ i~ii~ iiiii

The name Choctawhatchee marl wa is sd yMto n
Clapp (1909, p. 114) for the Mioce

iii1;8 n~ii QliBI;""""

farm, three-quarters of a mile eastii
Florida, the upper shell bed at Alum
elsewhere. Choctawhatchee marl, as deie yMtsnadCap
included the "Eiphora bed" and "al
and Stanley-Brown, 1894, pp. 168-169) asil 11,p.59
607) described the outcrop at Red Bayadlseandscidit

iiiiiiiisi i ]i[l i"i " ii;
iii isii;,i,~ ; l

molluscan fauna. Cooke and Mosson
the unit as a formation rather thana"mr bcuete al
beds constitute only a part of the formtoanarlespdmi
nant than clay beds. Mansfield (in Cook< n osm 99 .10

iiixi~ ii

recognized three faunizones: Arca, EpoaadCnelrai
the Choctawhatchee formation and deintdheypfaize
at Red Bay as Area faunizone, from ArarbsnaaMnfed

Ia common pelecypod occurring at that

faunizone, was added to the original thefanzebyM sil
and Ponton (1932, pp. 84-88). They gav h olwn eeaie
section of the Choctawhatchee:

5. Concellaria faunizone. Fine to corecly,
fossiliferous sand230

4. "Alurninous clay." Grayish, unfossiieosca _ 2
3. Erphora faunizone. Sandy, fossilfru ly__ 52
2. Arca faunizone. Gray, sandy, fosifeosmr _ 5
1. Yoldia faunizone. Dark-gray to blishiaeu

and carbonaceous, clayey, fossilifeossn: __ 1

Vernon (1942) after studying the scin nWsigo n
Holmes counties came to the conclusiothtEprandC c-
lai7a faunizones were the updip facisothArandYla
faunizones. Cooke (1945), however, dsaddtetr hca
whatchee and included the lower twofanzesYodandA a
in the Shoal River "formation" andch pe w anzns
Ecphora and Canceellaris in the Duplinma.IntireoYld,
Area, Ecphora and Cancellaria faunioel r nlddi h
Choctawhatchee Stage. Each of thesfanzesrpsnta
distinct biofacies.

iii :: i
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abot fften fet of dark-gray to bluish, micaceous, sandy sediments
expoed a Alert H. Cosson's farm (formerly Frazier's farm),
loctedin hesoutheast-quarter of Section 18, Township 2 North,
Range19 Wet, Walton County, Florida. Mansfield and Ponton
thouht te funizone represented the basal bed of the Chocta-
whatheeforation, supposedly overlying the Shoal River, but
nowhre hs is lower or upper contact been recognized with cer-
tainy. Tey tus justified the recognition of the Yoldia faunizone:

"Tezn is separated from the overlying Arca zone because of
it bnatcontent of large Yoldia shells, a genus which usually

iniae ht the temperature of the water in which it lived was

raIthe codiii

hole (AS-231) was drilled at the type locality toi

ascrtan te xact thickness of the Yoldia facies. The bit pene-
tratd te Ylia facies at ten feet and it was still in the Yoldia
facis whn th hole was completed at eighty-five feet. This would
extnd he hikness of the facies from about fifteen feet to at least

t. The following is the log:

,,i,, i ii iiii

iioitcene Feet
Cas brown sandy clay 0-5

Same 5-10

hatchee Stage-Yoldia facies

rish-gray plastic clay 10-15
15-35

Greish-gray clay interbedded with sand 35-40
Same 40-50

Greish-gray clay 50-85

Th irfuna of the Yoldia facies in general consists of widely
rangng frmsand possibly represents a comparatively shallow
wate fana.Its ostracode fauna is comprised of the following

"'iii'iii -"iiii

Acinocythereis eranthenmta (Ulrich and Bassler)
Puiana rugipunctata (Ulrich and Bassler)
Hplocytheridea bassleri Stephenson

Ctherideis fabula Howe and Dohim

Th olwng foraminiferal species have been found only in

es:

i~rrr i iii ll i !iiiiii

the Yoldia facies : ,

Amphimorphina sp.
Ndooenerina advena Cushman and TLaimirw

iii~ i ii i ii i iiii
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The name Arca faunizone (from Ar rubi
was niamed for nineteen feet of gray, sandy and
in the vicinity of Red Bay, Walton County, Flo

type zone for the Choctawhatchee formation. A

the faunizone at the type locality was provis

clay bed, which they referred to the Ecphora fau
postulated an unconformity between the two be

between the underlying rarl and the overlyin

An auger hole (AS-230) was drilled in the v
Fire Tower, in the northeast quarter, southwe

forty-four feet and the bit was still in the Are

Same 40-44iiiiii i iiiiiiiiii si iii ii
iiiii ii iiiiiiii



Plstc renih ly and shell marl 55-60
Same 60-85

Smit (141,p. 69)proposed the name Permenter's Farm
aoverlie the Ara facies in Walton Coun-

ality No. 23, which is an old road-cut on
the astban ofAlaua reek, on Permenter's farm, Section 17,
Towshi 1 ort, Rnge19 West, Walton County, Florida. These
beds whch onsit o abut twenty-five feet of fossiliferous, gray
mar, wre ssinedto heEcphora faunizone by Mansfield (1932,
p. 2), nd ansiel an Ponton (1932, p. 87). Cushman and
Pontn (936 p. 5) ollwed Mansfield and assigned those beds
to he cphrafauizoe.In doing so Cushman and Ponton were
guidd bythe resece f Virgulina (Virgulinella) gunteri var.
curtta Cshmn an Poton, a form that they thought was re-
strcte totheEcporafamizone but which is now known to occur
in he reafaces s wll.These beds, according to Smith (1941,

i iiii ii
iiiiii ,:;:' ;i i~ it~

pp.272273 ar deinielyyounger than the Arca facies and con-
tai si spcis "hathae not been found elsewhere in Florida
abov th midle iocne' These species are :

iauricularis (Fichte and Moll)

Denalia cnsobina var. emaciatas Reuss

ssii : iii iiiii

Iii iiiiiii Cushman

Valulnera loidana Cushman
Anomcy/herdeafloridana (Howe and Hough)
Cytereta urni (Ulrich and Bassler)

Smit (191, . 28) asigned these beds to a stratigraphic unit
equl i rak wth he rea faunizone. The lower limit of this
unitwas hougt byhimto coincide with the first appearance of
Pletofondeulriafloidaa Cushman and Siphogenerina lamellata
Cushanandtheuppr lmit to coincide with the first occurrence
of oliinamarinaa vr.multicostata Cushman and Vuivulincria
flordanaCushan. mit believed that the contained fauna rep-
resets atrasitin bten the "middle" and "upper" Miocene.
The aliityof ermnte's Farm bed, which is strictly paleonto-
logc i naure isquetioed because five of the six supposedly
resritedspcis asoocur in beds of undoubted Arca age and
theixth[Sarcenaia cltauricularis (Fichtel and Moll) 1 is also
know tooccr intheChiola formation. These beds are therefore
incldedin te Aea as and it is recommended that the term

idropned.
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Choloilg ominlifeal schwa ae ny enondi

Dlincot inatidna Cerhmanaoti otor; bi:iiiiiiut lnars mr i (R uss)
L. aen lata (d'Orbigny)

Nloionlocf.ri Nt ridana Cuh aiuleniia spaaidOiil
Bolivina ndnii 1 uhaiiiiiii i

Mili "i iiii

Orthoplectra sp elaaCuh a

The h-i f l ing strelac s pecies Schage r

theoaviun be4reloa facies:ny

Guitiii££iieii(eii£ss

ii:ii~l Nonionel cfl.iiN.i l liili i(Williamson)

airdnia sapic. la Edwards

ia ndiiites sl;lr i (Ho
ytheri n.sp. 1

iiiiii. "

Atmheeie floridanaes

Cytheromorpha chortawhatce
Cytheretta burnsi (Ulrich andBslr

Eucytherara weingeisti Purinsp
Loronh hendryi Puri, n.sp.
Paracytheridea vandenboldi

The following ostracade species arecmo oteAe aiso
the Choetawhatchee Stage, and to theAullf tg

Bass/rrites tenmilecreckend Puri, nisp.
.4ctinocuthereis exanthemata ( lihadB slr

furrayina howei Puri, n. na
Cytherideis anderseni Puri
C. ulrichi Howe and Johnso.
Loxmeonrha alumbinffrnsis Pri, n sp.
C'ytheretta choctawhatcheensi oeadTyo

The following ostracode species arcomnbtenheAa
and the Eephora and Cancellaria fauizns

Basslerites miocenica Howe
B. c. B. giganticus Edward.
Bythocypris howei Puri, n.sp.
Actinocythereis exanthemata m~lnia(oeadHuh
Echinocythereis garetti (Ho

furrayina martini (Ulricha
Haplacytheridea choctawhatcheni Hw n tpesn
Cutheromorpha redbauensis Hw n rw



Cydt(1929)eroTheetnpeslocality ofsth

pyhrrawrer He bed BtAumButonwhnes

Cerhaboutofour miles north of Brxtto

herehr traglthe follwin setinmesue

Helasythice exposurHoe by McuirorV
H.~ howiiur

iiiiiil
:;B iii:: ' i I

si; i;i~~" iiiiiiiii

Kangarinaiqullita CoryeliandiField

on.Mar .h.28, 1952 is xpose:

i s iiiiiiistii iiii i;iirs iiii iii iiiiiii
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Eco a Thickne

T c " n bown l 89o)o mottlig wit h aEcphor oran vyr. Te syandy andlit h

merges~;,~r ino ed12 M ke

Ecphora ~ ~ fanzngsteupradhellnt beds 9t Andm 11uf 1nth 5s
sideofteAplachcolaRiartz wiot pfbblr ofle quart at Brstl
LiberyConty, loria, bedded thea thol opn cnin esue

h te mottledpourse q r R o .noand ~ ~ ~ ~ ~ I beie W edyJ. n Ma reh ularly95ross-eddoed: I .

Be eci tered qurthidckointepebls

PleistiloweandrirayCvariegatod.a15.0

12 ~ ~ ~ ~ ~ e sud a, eimqurz rfanceslre browtlng an icon

a carbnaarbonacilousa dark trenis 10a.0
11 Cla, red grayyelno and r aregsatteed mad ofd
bloky.Theto grdualyeb e s inGrdtona cont2. akts Not

vverhambcrl of 2.o5,

10~~~~ ~ ~ ~ Sadanimt inpol od lua-rt, racntoll ta

bethbro nmottl a s, s v in d ted and quite5

9 Saderycoaselooeqatz ontin pebbles of gurzatphs

the ase.Ext107l cros e e ofarn luk from the, Choatawha

(19261950 liss 13.. sp ciesfrom tei0;0 1 C ipol

up ar inf forminfer srom th18.ta htce

taining ~ ~ 12 pebe fqat n en r co lrd y sp c s -ed . offr.iifr 0fo

7a w t t l b

Unconformity
Miocne Sries ChoeawhacheeStag -Ecpora acie

6 San, ver argilaceos, re, yelow ad gra varigated 15.

5 Clay, andy, geenish-ray, miaceous ith crytals an

crust of ypsum Weaheredsurfces ae brwn an con
tain sany, limontic nodues. 27.
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Bed Description Thicknes

phoritic, sandy limestone; gray sandstone; and blue clay.
The marl has penetrated bed 2 along animal borings. This is

th tplocality of the Ecphora zone and mollusk shells are

Unconformity
Alum Bluff Stage-Hawthorn facies

2 Sand, argillaceous, calcareeus, yellow, gray and white varie-
gaecross-bedded and thinly laminated in places. The top is

very ireuawith may uried hills. The top foot
is wahrdadis cut bya iaoig fdlled with shell
marl above. The upper fvfetis etmlycross-bedded,
with brown and blue clay leases. The baecontains rela-

tioely unconsolidated masses of sand held between sand beds

abutaining mor ellayi the matrix. (Basal fouir feet with

Alum Bluff Stage-Chipola facies

1 Sand, yellow to medium tannish-gray, calcareouis marl con-
taining numerous mollusk shells and an exceffleit microfauna. 4.0

Total thickness 125.75

The section described above is located downstream from that described
in literature, but the succession of beds is the same.

The following foraminiferal fauna is known to date to occur

only in the Ecphora facies:

Quinqueloculina contorta d'Orbigny
Spiroloculinra depresea d'Orbigny
Marpinulina dubia Neugeboren
Virgulina (Virgulinella) gunteri curtata Cushman and Ponton
Uvigerina parkeri Karrer
Massilina sp.

The following ostracode species have been found only in the

Ecphora facies:

Echinocythereis evax (Ulrich and Bassler)
E. evax var. oblongata (Ulrich and Bassler)
Hemicythere confragost Edwards
Kangarina jacksonbluffensis Puri, n.sp.
K. Aowei Puri, n.sp.
Loxoconcha caudata Puri, n.sp.
Paracytheridea washingtonensis Puri, nsp.
Pellucieta jacksonblufensis Puri, n.sp.

The following forarniniferal species occur in Ecphora and Arca
facies but not elsewhere in the Florida Miocene:

Spiroloculina dentata Cushman and Todd
Parafissurina bidens (Cushman)
Planispirillina orbicularis (Bagg)
Cassidulinoides bradyi (Norman)
Bulimina inflatas Seguenza
nontalino. pyula (dPOrbigony)



Cancellaria facies

iii~ ii~ iiii iiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiii

TheCaneiiiiraiaiiizone (named after Cancellaria propeve

11y developed in the highest fossiliferous
bedsalon Hareys ree in the southwest quarter of Section 9,
Towshi 1 out, Rnge3 West, Leon County, Florida. The fauni-
zoneis ompsedof ineto coarse-grained, argillaceous sand and

sand shll ar]andhasan estimated thickness of 25 to 30 feet.
The ollwin foamiiferal species have been found only in

Textuariafloiana Cushman

oii clintals Cushman

Masilia gntri Cushman and Ponton
Triocuinaasprula Cushman

oiiorpha Riussi

° = iriiiiiiiiiiii";'i

Lagena quadi (Williamson)

Pyrulnaalassi Cushman and Ponton
minniim (Williamson)

Pavoina ioceica Cushman and Ponton
Robrtia sbtees (Brady)

Patllia cl-mata Williamson
miocenica Cushman and Ponton

Acr uininiinii Schultzeiliiiiii

The ollwingostacoe species have been found only in theCancelaria acies

Luvul iiiiiiiiensiz Furi, n.sp.
ida Puri, n.sp.

Plaell gaunesis Coryell and Fields

The ollwin foamiiferal species occur in the Ecphora and
Canellriafaces nd otelsewhere in Florida:

Amphistegiaesonii d'Orbigny
Texulaia ayri Cushman

Osclariformis (Williamson)
Lagna trito-unctata Parker and Jones

L.cosa hra Reuss
tula Galloway and Wissler

Pseuopolmorhina rutila (Cushman)
Virulia fsfrmnis Cushman
Bolvin puchela prirnitil a Cushman

B_ lictela Cshman
Miliaminacf.M. fusca (Brady)
Fisuria obinyana lacunata (Burrows and Holland)

Parfasuria argina.ta (Walker and Jacob)
Marguulia duia Neugehoren
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The following ostracode species are known to cciur only in the
Ecyhora and Cancellaria facies:

Badoppilata lata Edwardsil
iliiiCativella n s Coiiill and lields

Cthere apalchcoesis Pari, n.sp.
Ctheromorpha warneri Howe and Spurgeont
Ctheropteron wardensis Puri, nesp.
C.talquineasts Puri, nasp .

C. choctawhatckeensis Puri, n.sp.
C. coryelli Pari, n

Cther~ura 6aaafni Coryell and Fields.
Ctherura waeni var.
Ctherelloidea feoensia Howe

iiiiiiiiiiitheretta sahnii Puri
i' iiiiiiiiiiiiiiiliiiliiii iiiii

Loxeconeha witherti Puri, n.sp.
L. doryandae Puri, n.sp.
L. reticularis Edwards

iiiiiL. purisiiiibrhomboidea Edwardsiiiiii
Paracypris choctowhatchernsis Puri, n.sp.
Paracytheridea altila Edwards

r HbiiiiiiX~l iiiiiii;iiiiii i iiiiiiiiii i
Paradoostiiiiiiiiiiiia (?) delicata Puri, n.sp.
Rectutrachyleberis ef. R. macerata (Stephenson).

HISTORY OF DEPOSITION

The greatest part, about 400 feet, of the type Miocene beds
of Panhandle Florida are made up of sediments deposited in shal-
low rnarine (neritic) waters. The shallow-water origin of these
deposits coupled with the seaward thickening of about 1000 feet

indicates the occurrence of subsidence during deposition. The rateiiiiiiiiii

of sedimentation was not uniform because there were a series of
transgressions and regressions of the sea which produced cyclic
sedimentary units. The transgressions seem to have been rapid
as is shown by several overlaps and disconformities. The regres-
sions were slow. The slowness of such regressions resulted in the
deposition of a greater proportion of the sediments during this
phase of the cycle. The cyclic changes produced in the sediments
by such transgressions and regressions are of horizontal as well as
of vertical distribution. This has resulted in the grouping of sedi-

ments of similar lithology in belts that generally parallel the "hay
line."

The sediments deposited during the Miocene in Panhandle
Florida show that the shore line occupied different positions border-

ing the land mass at various times. Such positions resulted from
the advance or retreat of the sea in its fluctuations. The retreat

of sea coupled with uplift has resulted in the occurrence of suc-
cessively younerr marine formations in a seaward clirection. That



morecontnentl aeas are presently exposed than during late
Teriar tie, s sown by the progressive seaward shift of the

rved on progressively younger marine Pleisto-
cen teracs ocuring in a direction toward the present strand

Marin trasgresion is the advance of marine water accom-
rd migration of the strand. A transgressive
its overlap time various facies that will be re-

fleced n it se iets and fossil fauna. As the sea invades land,
itsshoe lne illslwly encroach upon the land and this shifting
of he horlin wil n turn result in the "time-stratigraphic climb-
ing ofbot seimnts and faunal species updip. The resultant
strtigaphc wdgewith its pointed end landward will result in
facis funatha vaies in time.

Marie rgresio is the retreat of marine water accompanied
by aseawrd mgraion of the strand. During regression the sea
"las of" lde seiments, depositing younger sediments as it
retrats eah scceding sediment. being younger than the under-
lyin roks;suc a uccession of sediments will naturally result in
the eposue of pressively older beds in a landward direction.
The erms"marne If lap" (Malkin and Echols, 1948) or "marine
regessve verap"(Grabau, 1924) have been used to embrace
sedient deosiedluring the period of regression of sea.

Sinc reresionis a later phase of transgression itself, both
are ntereltedandform a complete stratigraphic cycle. Marine
overap s tansresive in nature; younger sediments extend pro-
gresivey fathe ladward. Marine off lap is regressive in nature ;
thesedmens tusleposited are younger farther seaward. Both
trangresiv an reressive phases will eventually result in facies
chages th manitde of which will depend on the time lapsed.

FACIES

Sinc chnge inenvironment are clearly expressed by verti-
calandhorzonalchanges in both lithology and fauna, the
termfaces s hre sed as a subdivision within the three stages
of te Mocee Eochas proposed in this paper. Geographic patterns
areles esil obered except in areas of continuous lines of bore-
hol setinsseefiure 3. Both lithofacies and biofacies can be
easlyrecgnzedthoughout the Miocene section. The number of
facis tat re econized in this sense is a measure of the re-
currnceof imiar onditions throughout eologic time: these are
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reflected in lithology as well as in fauna. 1Lithologically or faunally
dissimilar components within the three stages recognized here are
designated as facies since they oceapy approximately the same time-
stratigraphie position in the section and also interfmnger with one
another.

The detailed examination of the Micene section shows that the
lithologic and biologie patterns, resulting from shifts in time and
space distribution of environments, coincide with the formational
and famnizonal boundaries. It is apparent from stratigraphic see-
tions of the Miocene of the Florida panhandle, (figures 2
and 3) that there are three well-developed stages, each bounded
by an unconformity at both top and bottom: Tampa Stage, Alum
Bluff Stage, and Choctawhatchee Stage.

TAMPA STAGE

Tampa seas were transgressive over the eroded surface of the
Oligocene or older limestones. Early in this transgressive period
a "limy" lithofacies (St. Marks) was deposited downdip, and late
during this transgression and the regression that followed a more
clastic (Chattahoochee) lithofacies was deposited updip. Both of
these facies are gradational and this gradation is distinct. That
Tampa seas were moderately shallow-warm is shown by fossil re-
mains of genera like Archai"s, Peneroplis, Elphidium, Krithe and
Clithrocyther-idea. The Chattahoochee facies was deposited nearer
shore than the St. Marks facies. There is a slight time break between
Tampa and Alum Bluff Stages. It is noticed in the vicinity of Willis
on the Chipola River and in the vicinity of Carr on Tenmile Creek.
An unconformity is apparent between the St. Marks and the Chipola
sediments wherever exposed in this area. Tampa waters received
more terrigenous material which was in places rapidly deposited
without much sorting (Chattahoochee facies). The St. Marks facies
was deposited under deeper water where precipitation of lime was

in progress and only minor quantities of clastics, largely quartz
sand, were being deposited. Some of the lime was later replaced
by silica, thus giving rise to "Tampa silex beds."

ALUM BLUFF STAGE

"Middle Miocene" sediments of the Alum Bluff Stage were de-

posited unconformably on the Tampa. Alum Bluff Stage is divided
into four lithofacies : Hawthorn, Chinoa, Oak Grove and Shoal



In he iciityof aily'sFerry on the Chipola River, the

Chipla acie lis unonfrmaly on the top of the Chattahoochee.
Alsoon enmie Ceekin he icinity of Carr, the junction is un-

confrmaleeve thughthetop of the Chattahoochee does not

a at Alum Bluff, on the Apalachicola
Riversixteeiwthorn lies unconformably on the

Chipla ad unonfomabl uner 58.5 feet of the Ecphora zone of
the hocawhtche. Te Cattahoochee is not exposed here ;
hene is jncton iththeChipola cannot be observed. At
RockBluf, n th Aplacicoa River, about seven and one-half
mils nrthof lumBluf, inty-two feet of Hawthorn sediments

overleitiiiiiiinformably.

cion at Rock Bluff and Alum Bluff:
tha th Chpol se di no rech Rock Bluff since no definite ma-
rin Chpol sdimntsoccr ere between the Chattahoochee and
the Hwthon; tat teHatorn thickens northwards from six-
teenfee at lumBluf toninty-two feet at Rock Bluff; that at
leas te fee ofmarie sdimnts of Chipola age were deposited
in te vcinty o Alm Buffin a stratigraphic interval that is
repesetedby ighy-sx fet f deltaic and pro-deltaic Hawthorn
depsit atRoc Blff;tha th locus of Hawthorn beds lies north
of ockBluf; hattheHawhorn is contemporaneous with the
ChiolaandShol Rverfaces; that at both top and bottom, the
Hawtornis arke bya dstinct disconformity, erosional, at

The rreulaity f te tiness of the Hawthorn is attributed
to he eltic nd ro-eltic ature of the sediments that fan out
fromthecener f te Hwthrn delta (see Vernon, 1951, p. 184)
andals du toeroionl uconormities at its base and top (Vernon,

Ciola facies

The rangresin Alm Buff sea moving over the sediments
of te TmpaStae dposteda warm-water inner neritic Chipola
faun dowdip.The hipoa funa is a rather distinctive shallow-

wwn in inner neritic waters under
stabe cnditons Bot th oranic tests and the precipitation of
calcum arbnat cotriute to the calcareous nature of the

sediments.

illiN

|ii
r
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Shoal River facies

Updip the Alum Bluff sea deposited Shoal Rvrfce ne
brackish-water conditions. The Shoal River sdmnsaepe
dominantly sandy with some intervening shellmr es h
fauna is typically brackish as is shown by the rdmnneo
Streblus bercoriit Elphidium gunteri, Anotrias. n
Perissorytheridea matsoni among other brackishwtrsei.

Oak Grove facies

Oak Grove facies is a localized shallow mnetbrcih
water, transgressive-regressive phase of the AlmBufsaTh
Oak Grove sediments are mostly sandy and spareyfsiieos

CHOCTAWHATCHEE STAGE

Choctawhatchee sediments were deposited ucnombyo
the rocks of Alum Bluff Age. These sediments
four biofacies: Yoldia, Arca, Ecphora. and Cancaia

Yoldia facies

Yoldia facies represents the westernmost shalo-aermrn

i"" iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ii,,; 11° °,==, ,iiiiiii s;; l; iiriiiiiiiiiiiiiiiiiiiiiiiiiii iiiiii iiiiiiii ii iii

I ~ iiii~iii 6Eii

sediments of the Chotawhatchee Stage depositei

the type locaiii lity. It is represented by green argi

abundant Yoldia and a sparse microfauna.

Area facies

Sediments referred to Area facies were deoie f(hr
under outer neritic conditions. These sedimentsaemsliry
sandy shell marls. 4Area facies in its lower porini otmo
raneous with the Yoldia facies but the upper portini otmoa
neous with the Cancellaria facies.

Ecphora facies

Ecphora facies was deposited under conditi<n iiart hs
of the Arca facies but the fauna is from deeperwt.Thsei
ments consist of shell marls deposited during thergesino h
Choctawhatchee sea. The succeeding advance <fteCocaht
chee sea deposited the Cancellaria facies.

C ncellaria faciesiiii

iiiiii ii;

iiiiiii ii

Cancellaria facies is in part contemporaneii
and Ecphora facies and in nart younger. Theonyk wncur

iiiiiii iiiiiii iiii
iii i iici i

iiiiiii

Iliiiiiii ii liilii liiliiiiiiiiiii

iiiiiiiiiiii iisiiiiili. ii

iiiiiiii

s~iin iiiil iiiiiii



CONTRIBUTION TO THE STUDY OF THE MIOCENE 41e the Cacellaia facies is known to overlie the Ephoriii

facies is iithe vicinity of Jackson Bluff. The close of the Miocene
t ii marked by regression of the sea and subsequent subaerial

nds of Pliocene and Pleistocene age overlie the Mioceneiiiiiiii~

i~ i ,; ~ a, ! i ii iiii
iiiii in the Florida Panhandle unconformably.

ECOLOGY

Inepetation of depositional environments of the Miocene of
th lrd Panhandle is based on the comparisons of fossil as-
smlgswith the Recent assemblages found in the sea bottom
seiet.Since more than seventy per cent of the Miocene fora-species are still living in the modern seas such a com-

easier than it would be for assemblages that are almost
ttlyetnct. Further evidence is drawn from various genera and
seisothe associated ostracode fauna and the lithology of these

ENVIRONMENTAL FACTORS

I~i~i ::::':": '""" ""iiiiiiii""

ic concept of microfossils as environment indicators in
sdmnsis a combination of several factors which control their

if the physical factors, perhaps the most important is

tetmeature of the water. Depth of the water runs a close
mparatively very little is known about the temperature

awhcthe various assemblages would thrive or survive since
mrstes has been laid on the bathymetric control. Light con-
dtosaeusually closely related with the depth of water. The

chrce f the bottom sediments plays an important role in sup-

s lll l.... ii lj

potngdferent benthonic assemblages. Movement of water by
rents and turbidity currents may result in transportation

adtelter deposition of a microfauna away from its natural
haia.Sch a fauna will normally be of a very small percentage

:n ilsarcely affect the dominant assemblages. Ellison (1951,
p.28 ives an excellent discussion of distribution of micro--
rgnssand their remains.

Oftechemical factors that control the environments of micro-
fsisslnity of water is perhaps the most significant. Thus cer-
tanfom will be truly marine; some of these could tolerate a
slgtybackish water condition; and some brackish-water forms
wlevnsurvive in fresh-water or vice versa. Little is known of
th ffc f chemical colloids, hydrogen ion concentrations, carbon

,
N ££ £ £ £

i i!! i i iiii~ iiiiiiiiiii

i i "" i i ;i";iii l
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dioide dssovedoxgen and nitrogen content~s on the micro-fauna.
Of te bologcalfactors, food is the chief element that affects

the iiiiiiulation. An abundance of food, such as is

a lef e ths of various rivers and is plentiful on the

es rise to a dense population. The degree of
life also plays an important role.

Clasifcatonof arie nvironments:

Figue 4 coiedfrom National Research Council Committee

onMynd Paleoecology (Harry S. Ladd, Chairman),iii

18 p1 1 i; liiii liiiiiiliii

givs te peset dy standard terminology of the classification
mnts as adopted by Ellison (1951, p. 216).

Two geeraliaos regarding the Foraminifera as environment

rofossils are the chief indicators of depth,
tempratre nd omposition of water, because of their lack of

mobil .iii ii

anic and nektonic) microfossils indicate only
>roadilatitudinallboundaries of temperature and salinity because

of ther greter10bility which accounts for their greater dis-
variety of sedimentary environments.

Noron 190, p.331-338) examined thirteen samples, ranging
in deth fom b acht 2849 fathoms, from the Floridian and West
Indan egin. e dvided the stations into four bathymetric zones
depedin onther dpth and temperature.

(Zone A. Beach-5 fathoms
Shalow (Temperature range less than 21.5'-31.4'C

water (Zone B. 5-60 fathoms
(Temperature range 18.9'-24.8 C

Intemedite (Zone C. 500-825 fathoms
depth (Temperature range 4.0 -7.61'C

Deep (Zone D. 2000-2850 fathoms
water (Temperature range 1.83'-2.0'C

Nortn rcors te various foraminiferal types in these bathy-
metri zoneandter relative abundance.

Lowmn (149, p. 1957-8) made two profiles in the Gulf of
MexcooffthePenacola and Choctawhatchee bays. Distribution
of te framnifralgenera plotted against one hundred per cent
of ssmblge isgien in the form of a chart. Since Lowman did
not denifythevarous species in his assemblages, a direct com-
parion wth hs inestigations would be difficult without recal-

tages of the Miocene genera statistically.

.. . ii]iii ii i iii iiii i i iiii iiiiiiiiiiiiii
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PALEOECOLOGY OF THE FLORIDA MIOCENE

TAMPA STAGE

ponderance of species of Archaias, Sorites, Peneroplis, El-
, Krithe and Clithrocytheridea suggest a warm (20 -30

er neritic environment, see figure 5. Sediments of Chatta-
Sfacies were deposited still nearer shore. The fauna in

is meager in number of species but rich in individuals.
and Archaias are very common throughout the Tampa Stage
y attain their maximum development in size in the cal-
St. Marks facies where some of the Sorites are almost an

ALUs BLUFF S iTAGE

fauna of the Alum Bluff is mostly shallow water (inner
.The four lithofacies (Hawthorn, Chipola, Oak Grove and
iver) also exhibit distinct faunal assemblages which are

scent of their environmental conditions, see figure 6.

Hawthorn facies

thorn facies in the Florida Panhandle was deposited under
ntal and delaic environments. The continental sediments

of medium to very coarse, cross-bedded sands wiich in
are leaf bearing (see section at Alum Bluff). The deltaic

iave yielded Streblus beccurii vars., and Elphidium sp.
Chipola facies

The Chipola microfauna is rich. The following miliolid
which form 33 per cent of the Chipola fauna are very

Quinqueloeulina candeiana d'Orbigny
Q. crasa subconeata Cushman

ifailina incisa Cushman and Ponton

............................................. iii ii ~ iii i iiiiiii iiiiiiliiii
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M. spinata Cushman and Ponton
. spinta glbrta Cushman and Ponton i

irticulina advena (Cushman)A. miocenica Cushman and Ponton

T. quadrilateralis d'Orbigny
T rotanda d'Orbigny

yrgo subsphaerica d'Orbigny
ntage of the species of the Miliolidae, found in the
e total species and varieties in each sample conform iifathoms. He did not find Quinqueloulina candeiana

ur species of the Peneroplidae, found in the Chipola,

and Sorites are at the present living in the warm

a involves Reuss, Discorbis candeiana d'Orbigny and

the Chipola facies are known to be living in the

"extularia warreni Cushman and Ellism
trebls beccarii (Linne) vars.Elphidium gunteri Cole

e species listed above are still living in the Florida
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Panhandle bays. Haplacytheridea bassleri, which is very abundant
in the Shoal River facies, is a brackish-water formt (Stephenson,
1938, p. 185) and it dominates the modern bay microfauna. Shoal
River facies are mostly brackish with a slight infdux of inner neritic
forms, which though not living in the modern bays, are represented
by empty tests which are washed in the bays from the open sea at

high tides.

Oak Grove faies

The dominant assemblage of the Oak Grove facies is:

iiii i,0,,1 , 1,"" 1i

Strebls ben ark (d'Orblgny)

Ampiteia eplenade Cushman and Ponton

rriii ii iii~fii

A. foia Cuan and Ponton
Epidium advemnan (Cushman)

Giinlina gibba d'Orbigny

iGlob ra mnaequaii Reussiiii

Hanzawaia conerntrica (Cushman)
Haplocytheridea okoloosensis (Stephenson)

The tests of all the foraminiferal species listed above are com-
mon in the St. Andrews and Apalachicola bays and are associated
with various species of Haplacytheridea. This fauna is indicative
the Florida Panhandle, although some admixture of open marine
of brackish-water conditions that now prevail in the inland bays of
forms does exist.

CHOCTAWHATCHEE STAGE

Yoldia facies

The Yoldia facies fauna is inner neritic and the genus Yoldia
is common in offshore muddy bottoms of modern seas. The domi-
nant species occurring in the Yoldia facies are:

Nodogenerina advena Cushman and Laiming
Uniger-ina peregrina Cushman
Episionwila pontoni (Cushman)
Virgulina mziocenica Cushman and Ponton
Actinocytherwis exanthernata (Ulrich and Bassler)
Puriana rngipunctata (Ulrich and Bassler)
Cyther-ideis fabula Howe and Dohm
Cytheretto spencerensis Smith

The paucity of miliolids coupled with the above assemblage
would indicate a deeper water than Norton's (1930) zone B (5-
60 fathoms). Yoldia facies is 'the updip equivalent of the Area
facies which seem to have been deposited in waters between 30
and 100 rmeters. Small chanrres in sea level would have resulted in

,,,, ,,. ,.
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the sightadmiture of outer neritic species (i.e. Uvigerina pere-
grin Cusman)in the Yoldia facies. The rest of the assemblage

;l l i;, ii'; ;' iiiiiiiiiiiiiiiiiii i iii

ie neritic, see figure 7.

Arca facies

of the Ara faces is outer neritic. The folowing

is he omiantassemblage:

Masilina quadrans Cushman and Ponton var.
Flnina floridano Cushman and Ponton
Petofrondicularia ftoridana Cushman
Spogenerina lamellata Cushman
Cnris sagra (d'Orbigny)
Dsouvinulina bertheloti (d'Orbigny)

Lgna clavulata (d'Orbigny)ellu mansfieldi (Cushman)

ia (Virgulinella) gunteri Cushmani

Boiina marginata Cushman
Bmarginata multicostata Cushman

ioridana Cushman
Uvierina advena Cushman
U.pregrina Cushman
U.aberiana d'Orbigny
Buinina clongata d'Orbigny
Buiinella elegantissima (d'Orbigny)
Non gratelcopi (d'Orbigny)

Npizarrensis Berry
Chlstomella oolina Schwager

Thi asembage would indicate a depth of more than 60 fath-
oms wih mli.id species less than ten per cent. The minimum
dept rane ofDiscopulvirulina hertheloti (d'Orbigny) is 30
meters that oUigerina. peregrina Cushman is 50 meters, that
of hilstmelavolina Schwager is 90 and 120 meters, optimum
depthrangeofHBlimina elegantissinma d'Orbigny is 80 meters.
(Phege, 151,pp. 40, 46, 49, 57) . The occurrence of the above

speieswoud ndicate a minimum depth of 30 meters for the
abov assmblae. Noniorn grateloupi d'Orbigny has a maximum
dept rane of120 to 220 meters but is characteristic of depths
less han 00nmters (Phleger, 1951, p. 47). The A4rma facies
woul thu appar to lhave been deposited in outer neritic waters
at aminium epth range of 30 and a maximum depth range of

lmters.

Eephora face

The aun ofthe Ecphora facies is outer neritic. The following

:i~; ii i iii ii iiii;; iii .iii Iii i iiii

is he omiantassemblage:

i ihiiitegina lessonii d'Orbigny

i yi C

Teztulara mayor Cushma

fiiiiiiii ii i
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a(Virgulinella) ganteri curtata Cushman and Ponton
Both~ina pulchella primita o Cushman
B. plicatella f Onshman

Uigerina park er Karrers
U. auberiana d'OrbignyPlanispirilli esa orbiculari c (Bagg)
Gassidulinoides bradyi (Norman)

BiiiBulimina inflata Seguenzaiiiish
Dentalina pyula (d'Orbigny)Robcu americanus spinous (Cushman)

Cushman are restricted to depths less than 100 meters (Phleger,

The fauna of the Cancellaria facies is very similar to that of

ction. These species include Texularia aori Ctushman, Am-
phistegina lessonii d'Orbigny, Bolivina pulchella primitiva Cush-

acies, is not known to occur in waters less than 32 meters deep
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sissippi, have their type localities in Wayne Cut. rgnly

;iii iii ,,,,, n i i

both upper and lower units were referredtoheM cnbu
Mansfield (1937) indicated that the lower C
the fauna of the Suwannee limestone, and the uprCikswa
the mollusks of the Tampa. MacNeil (1944) rpae h oe
Chickasawhay with the name Chickasawhay lietnadcle
the upper Chickasawhay the Paynes Hammocsad

Paynes Hammock sand, type locality Payne amcSc
tion 16, Township 5 North, Range 2 East, Aaaa a is
described by MacNeil (1944). It is definitelycorltdwhte
St. Marks and the Chattahoochee facies of FloriaanisoTmp
Age. MacNeil considered it to lie at the base ofthCaholsnd
stone, and to grade into the Catahoula sandstoeadovraih

older Oligocene sediments in western Missisii

Paynes Hammock sand is correlated with the oe ato h
Catahoula by the Mississippi Geological Society 14)adpae
in the "lower" Miocene.

The Foraminifera and Ostracoda of the PaynsHmoksn
are given in checklists in the Guidebook of thElvnhA ua
Field Trip of the Shreveport Geological Socit 13) hs
checklists and plates are reproduced in the GuieokfthSxh
Field Trip of the Mississippi Geological Socit 148.Mn
species are entirely undescribed. Two guideFrmnfad-
scribed from the "Chickasawhay" by Ellis(13,p.4-2)
are Cibicides hazzardi (Paynes Hammock san)adNooai
blanpiedi (Chickasawhay limestone). These 1w pcesaeue
as guide fossils for horizons in the so-called a
the Texas geologists consider to be Oligocene.Cbcdshzai

probably should be considered Miocene, howevr si cusi
Tampa equivalents.

CATAHOULA SAND

Catahoula sand (type locality, Catahoula PrsLusaa
was named by Veatch (1906, pp. 42-43). About1,0fetoscin
is reported on the surface in Catahoula and Iaal aihs u
it becomes much thicker to the south in wellsh etrfrnet
sections of Catahoula from the outcrop southwadigvebyFs
(1940) . From this report, and from the MisispiGooia
Society Sixth Field Trip Guidebook, it may ese ta:h
Heterostegina zone of the subsurface appearsinwlsamuhs

iii i debi k S t o ti riiiiiiii ii
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et above the base of the Catahoula. The Catahoula is com-
Sessentially deltaic sands and lays on the surface in Lou-

ahuae formation (type locality, in the subsurface of the
the Anahua ield of Chambers County, Texas) was named
isor (1940) as a substitute for the older so-called "middle
ne" zones. It is strictly a subsurface formation in Texas

Table

OF T1HE
CATAHOULA (FRIO AND ANAHUAC)H

FAUNAL ZONE DISTINCTIVE FOSSIL

Discorbis zone Discorbis (large), Discorbis gra-
e, D. nomada, Eponides a~Znd

beaded Robu/

Heterotgina zone Heteroti israelsky

Hetertgna t

oivina perca zone oivape! a

arginlina idiomorpha arginulina idimorpha, M.me

Marginulina howei zone Marginut

noi i ilata, H u imi na s ulpiiiiii iiii iiiii

Nodosaria blned zone Nodaria blanpediiii



The Discorbis, Heterostegina, and Marginulina fau

These were originally described from well samp
Ellisor and Kniker (1925) and referred to "middle
the basis of an erroneous determination of the Hetes
gina as H. antillea, a middle Oligocene species on
Antigua, British West Indies. The Heterostegina e
this section have since been described as two species
H. israelskyi by Gravell and Hanna (1937). The sedi
these faunas were those named the Anahuac format
The Marguinali referred to by Applin, Ellisor an
originally called M.hlippinn a Recent pecie
ern Pacific. Garrett and Ellis (1937) studied the spe
ginalia of the lower 1i,500 feet to 2,000 feet of th
described a number of species, each of which mar
horizon. This makes possible a finer zonation of the

The Foraminifera of the Anahuac formation are

(1925), Gravell and Hanna (1937), Garrett and

duced the plates from the above cited papers and

iMarginulina fa izone species

Eponides ellisorie Garrett (present with th pceso h

Discorbis gravelli Garrett

H. israelskyi Gravell and Hanna

Marginulina idiomorpha Garrett

iiiiiiiiii' ............. ................................e ttiii i i
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Discorbis faunizone sprcies

Discorbis pravelli Garrett
D. subauracana dissona Cushman and

Ellisor
D. nomada Garrett

Siphonina davisi Cushman and Ellisor
Texrtularia teast Cushman and Ellisor
Virgulina exilis Cushman and Ellisor
Robulus chambersi Garrett
Uvigerina howei Garrett
lenticalina jfrfersonensis Garrett
Hifarina vicksburgensis mosor

Garrett
Siphugenerina fredsmithi Garrett
Cibicides morei Garrett
C. frfersonensis Garrett
Gyroidina viclesburgensis hannai Garrett
Uvigerina pilulata Cushman and Ellisor

ALUM BLUFF STAGE

MARINE FAUNIZONES

U.vigerina lirettensis faunizone

Uvgeia lirettensis faunizone was described by Ellisor (1940)
an scaaterized by the presence of Uviqerina lirettensis Cush-
ma n llisor. It contains an abundant fauna, most species of

whih hvebeen described from the Area faunizone or the Shoal
Rvrfration of Florida.

The Harang Fauna

Thin offshore fauna first discovered on the Valentine Dome
oLaorhe Parish, and is now known to be present on many
ohrdms in constal Louisiana in the subsurface. It is a very
lag an and has been described in detail by Pope and Smith
(14) tis easily recognized by the presence of Planulina haran-
gniBlvina harangensis, Cibicides cardtensi,, Textularia tatumi,
ecbtcries also species that are characteristic of the Florida
AlmBufStage.

>uerus faunizones have been mentioned in the literature of
ofTxa nd Louisiana for brackish and marine sediments of
AlmBufAge and Choctawhatchee Age. The following are the
ltspaes : Stephenson (1935), Howe and McGuirt (1936, 1938),
Elio 140), Mincher (1941) and Pope and Smith (1949).

BRACKISH FAUNIZONES

Potamides matsoni faunizone

Thsfunizone is described from a hand-dug well some six miles
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of Alexandria, Louisiana. Dall (1913) described the
present in this faunizone and the microfossils were de-

Foraminifera
iStreblas] beccarii (Linne)
[Streblus] becrii var. f. tepida (Cushman)

Eponidella- cushmani Stephenson

Ostrdef c

Anomocytheridea ketti Stephensonii

Microcythere? noresiana Stephenson

of the brackish fossils of trhis faunizone have been found

('HOCTA WHATCHEE STAGE

Form i

[iStreblus| beccarii (Linne)

Elphidiun gunteri Cole
Eponidella cushmani Stephenson

Anonwcytheridea. ovata. Mincher
Perissocytheridea nmtsoni Stephenson
Microcythere moresiana Stephenson

M johnsoni Mincher

samples are more abundant

w marine lenses interfinger in the area below New Orleans.
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oll .C hi l flis. N - E - , S ee pa0, s T

Qucdearry Want ton Clounty, Feloridal uvyacsso.ubr

3. Chipola facies. SE-14 SE-1A, Sec. 50, T. 1NR 6WWsigo
County, Florida.

2. Chipola facies. One- mie -elo Sct. BT . .1 . hm e
Qurry2 WBayhng County, Florida.

iii~ ;:ioiu; ldi ssi

NE-%ol aie.S -1 E1, Sec. 28, T. N., R. 16 W., Washigo

Coutiy Frida.iiii

6. Chipola facies. TOn huned ando SotwsBre, E% e.2,Tl.
Rid2ge, NEay Seun15, Tlr. 1NR 3W

7. Chipola facies. On mil ravGine 0yrseatoHlmsCekNWE

N , .~~ W., Washington County, Flori,,

6. Chipola facies. To andtre-qartwert: ad eowWliga

BigN-4Se.1,T N.R.1W.WahntnCounty, Florida.
9. Chipola facies. Ate Rie Hbe Stil, ' NE de W 1, e.3,T

R. 1 W., Washington County, Florida.

10. Chipola facies. Lnean t hr atr s Landin onlo Sct' rde
SvrEofnCek E-%, W1, Sec. 13, T. 2 N., R. 1 W., Wash

11. Chipola facies. t eml Crek, Stl,7 fE1,N -1,St 0,T .
NR. 1 W., fourimilesouth, Forillis

12. T Chipola facies. teni Crek ChcahtheRvr1E1

NWEco, Sec. 1, T. N., R. 10 WhntnCuyFoi.

13L Chipola facies. Tn ile SW ee, Se286fe fN /o. 1, T.
NR10WfumiesotofWliClonCounty, Florida.

14. T Chipola facies. W nmil NE- e.k3, frmBig o1n-afml

MranlonCounty, Florida.
15. C oa rv facies. At-i old 4 Saw . mill near . . 6W , ahigo

Rod loaCounty, Florida.

14Cioafce.S -AN -4 Se.3, T. N., R. 23 W., 4Wmilensouth
County, Florida.

17. SOal Griver facies. SA l gu ll 50a fee rv, nrgt ako

YelwRvr 0 etsuho Wcr fNE-% SEE-SW-, Sec. 2, T. 5

Voale Churchs a n County, Florida.

18. Shoal River facies. Small branc, on e-tsuho odad10fe

dence of J. T. G. McClellan, SE-% NW-1/,Sc ,T . .2 .
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tthree-eighths mile west of Shell Hutf on Shoal River, Walton
vont, Florida.
lRiver facies. Bottom of old torspar prospect shaft at a depth
0to 55 feet, about four and one-half miles south of Argyle,

Watn County, Florida.
River facies. Under bridge over Shoal River, approximately two
hree-quarters miles north of Mossyhead, SE/car. of See. 35, T.

4NR. 21 W., Walton County, Florida.

Choctawhatchee Stage

afacies. Albert I. Cosson's farm (formerly Frazier's farm),
SE1, Sec. 18, T. 2 N., R. 19 W., Walton County, Florida.

a facies. Chester Spence farm, NE-4 NE-1, See. 17, T. 2 N.,
R19W., Walton County, Florida.

facies. Road cut leading to an abandoned bridge on east bank
aqua Creek on Permenter's farm, Sec. 17, T. 1 N., R. 19 W.,

Watn County, Florida.
facies. W. E. Collin's farm, SE-1% NE-%, Sec. 15, T. 2 N., R.
., Washington County, Florida.

25 rafacies. SW-% NE-1% SW%, Sec. 16, T. 2 N., R. 15 W., Washing-
to >Cunty, Florida.

facies. NW-% SE-%, Sec. 16, T. 2 N., R. 15 W., spring head,
ards east of road, Washington County, Florida.

afacies. SW-1 NW-1, Se. 15, T. 2 N., R. 15 W., Washington
Cony, Florida.

28 rafacies. SE-% SW-%e NE-%1, Sec. 15, T. 2 N., R. 15 W., Wash-
intnCounty, Florida.

29 rafacies. NW-Y$ SW-11, See. 15, T. 2 N., R. 15 W., Washington
vont, Florida.

afacies. NE- SW-%, Sec. 16, T. 2 N., R. 15 W., Washington
Cony, Florida.

facies. Flournoy's old mill, NE-1 NE-%, Sec. 34, T. 3 N., R.
, Holmes County, Florida; at an elevation of 164 feet.
afacies. In a steep head in SW-1 NE-1 SW-/4, Se. 16, T. 2
15 W., along a small ravine running west into Southside Branch,

hington County, Florida.
33 rafacies. Jim Kennedy Branch. Sec. 8, T. 2 N., R. 17 W., west of

Re ay, Walton County, Florida.
3.Aefais. John Anderson's farm, See. 10, T. 2 N., R. 17 W., three-
forts mile east of Red Bay, Walton County, Florida.

afacies. At small spring head in E. Gonillion's field near Red
Ba,900 feet west of center of Sec. 9, T. 2 N., R. 1.7 W., Walton
Cony, Florida.

36 chra facies. Pit of West Florida Power Company, just east of
rodat Power Dam, being about 300 feet east of the hydroelectri
pwrplant near Ward, Liberty County, Florida.

37 ehra facies. Three hundred feet above Walsingham Bridge over
Ecnina Creek, NE-%, Sec. 15, T. 1 N., R. 13 W., Washington

.unty, Florida.
n8 cpoa facies. One-fourth mile above Walsingham Bridge, SW-/4,

r Sec.11, T. 1 N., R. 13 W., Washington County, Florida.
o facies. One-fourth mile above Walsingham Bridge, SE-

S.10, T. 1 N., R. 13 W., Washington County, Florida.
40.Ecphoa facies. Two hundred and twenty yards above Walsingham

Brdg, Ecorfina Creek, NE-1/, Sec. 15, T. 1 N., R. 13 W., Washington
Cony, Florida.

41 chra facies. Jackson Bluff, near top of section, Ochlockonee River,
LenCounty, Florida.

4.Epora facies. Jackson Bluff, top shell bed, Ochlockonee River,
LenCounty, Florida.

4.Epora facies. Pecten bed, Jackson Bluff, Oehlockonee River, Leon
Cuty, Florida.

Ii i iiiiii



44. Ecphor facies. Jackson Bluff, OclockoneeRiverLeon
Florida.

45. Ecphora facies. Upper shell bed at AlmBufo heesako
the Apalachicola River, S-% NE-%, Sc 4 .1NR . bufour miles north of Bristol, Liberty CoutFoia

46. Ecphora facies. Cut in road leading t asnsLnig bu wmiles north of Alum Bluff and abouttesm itnefolh
Apalachicola River, 2,000 feet N. and100
7, T. 1 N., R. 7 W., Liberty County, Fida

47. Ecphora facies. Harvey Creek, one-afml bv l ela"swimming hole," five feet below waterLe
48. Cancellaria facies. Gully Pond, southea

Davis Lumber Company property, in thecne fN%"N-lN-k
See. 14, T. 1 N., R. 14 W., Washingto ony lrd;a neevation of approximately 59 feet.

49. Cancellaria facies. One mile below Wasn' mBideoe cnfina Creek, NW-%K SWA, Sec. 11, T.1 NR 3WWsigo
County, Florida.

50. Cancellaria facies. One-quarter mile blwGie' rde cnfina Creek, SW-% SE-%,, See. 33, T.1NR13W, asigoCounty, Florida.
51. Cancellaria facies. Borrow pit just ea

Bluff, on Ochlockonee River, 500 feet eas fN/o. e.2,T .
R. 4 W., Leon County, Florida.

52. Cancellaria facies. NE-1k, Sec. 16, T.1SR.1WonMcai
Creek, beneath bridge, Bay County, Floia

53. Cancellaria facies. Blue Sink, cornerofN-,S.14T.INR
14 W., Washington County, Florida.

54. Cancellaria facies. Three-eighths mile aoeGie' rdeo cn
fina Creek, NE-%, Sec. 33, T. 1 N., R 3WWsigo onyFlorida

55. Cancellaria facies. One-half mile aboeGir'BidenEc-
fina Creek, SE-14 NE-%/, Sec. 33, T.1NR13W, asigo
County, Florida.

56. Cancellaria facies. In a small strean ot fadudrGie'
Bridge in the SW-% SE-%, Sec. 33,T.1NR13Wasigo
County, Florida.

57. Cancellaria facies. In a small sink sothoacmuntradite
NW-%. SW-1%, Sec. 7, T. 1 N., R. 13 W. ahntnCutFoia

58. Cancellaria facies. Clarke's Pond, NE-4SE1,W-,Se.2,T
1 N., R. 12 W., Washington County, Fida

AUGER HOLE SECTIONS

1. (AS-111) James Rogers Fishing Car N
11, T. 1 N., R. 14 W., Washington CountFoia t neeaino
73.17 feet. Total depth reached 69 feet

2. (AS-112) NW-}' SE-% SW-%k, Sec. 7, T . .1 . tUCG
BM TT-20-C 1942, at outerop in Iednn aeWsigo
County, Florida; at an elevation of 63 et oa ephrahd4
feet.

3. (AS-113) At Mr. Brock's house inSEN - E1ASe.,
T. 1 N., R. 14 W., just south of CrystalLkPotOfcWsign
County, Florida; at an elevation of 1406fetToadphracd
89 feet.

4. (AS-114) At BM TT-21-C, southeastenofGlyPdinS-
NE-% NE-%4, Sec. 15, T. 1 N., R. 14 W.WahntnCuyFoi;
at an elevation of 61 feet. Total depth rahd6 et

5. (AS-115) On a dirt road at Joiner's Lae nN-4S-1N-l
Sec. 5, T. 1 N., R. 14 W., one mile ws fGenea eeey
200 feet south of Crystal Lake PostOfcWsigoCuny
Florida; at an elevation of 75.93 feet. Toa' et eahd3 et

6. (AS-116) At site of abandoned saw nmlsvntntsml eto

lJ



c h and three-tenths mile north of red house, in NW-1/4 SW-1%
-b, Sec. 14, T. 2 N., R. 15 W., Washington County, Florida; at

levation of 206.01 feet. Total depth reached feet.

-117) Small point between Hicks Pond and Lucas Pond in SE!
of NE-%, Sec. 26, T. 2 N., R. 15 W., Washington County, Florida;n elevation of 77 feet. Total depth reached 62 feet.

-160) Seventy-five feet south, 1,100 feet east of NW/cor., Sec. 32,
2N., R. 14 W., Washington County, Florida; at an elevation of

-161) Five hundred feet north, fifty feet west of NE/cor., SE-1,
30, T. 2 N., R. 14 W., Washington County, Florida; at an ele-

Sof 100 feet. Total depth reached 69.5 feet.
-162) N- NW-% NE-%4, Se. 24, T. 2 N., R. 15 W., Washington

ty, Florida; at an elevation of 165 feet Total depth reached5feet.
-163) NW-4 SW-%, Sec. 32, T. 2 N., R. 14 W., Washington

ty, Florida; at an elevation of 114 feet. Total depth reached
1 S-164) SE/cor. of SW-% NW-1, Sec. 5, T. 1 N., R. 14 W., Wash-

n County, Florida, at an elevation of 140 feet. Total depthaohed 69.5 feet.

S4 W., Washington County, Florida; at an elevation of 100 feet
T depth reached 24.5 feet.
-227) SW-% SE-4 SE-1, Sec. 5, T. 1 N., R. 14 W., Washington

nty, Florida, at an elevation of 145 feet. Total depth reached

nty, Florida; at an elevation of 80 feet. Total depth reached

nty, Florida; at an elevation of 140 feet. Total depth reached

-230) NE-1 SW-1 NW-s, Sec. 15, T. 2 N., R. I W., Walton

8 feet.

WELL SECTIONS

2157) City of Niceville well, 500 feet east-southeast of Mossyiiii
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lowing foraminiferal associations are ascertained in the

Page
GiiUS Proteoinina Williamson, 1858i i79

SPECIES Proteonina dJigiformi (11. B. Brady) -
US Leptodernella Rhumbler, 1935 79

FAMILY--[Textulariidae ---- 79
SBFAMILY Textulariina _

NUS Tetularia Defrance, 1824 79
SPECIES Textularia aplutinans d'Orbigny 79

Textularia candiana d'Orbigny 80

Applin - - - 80
Textularia floridana Cushman 81

Textularia folioceaoccidentalis Cushman - 81
Textularia maooi Cushman 82

iTextularia arrni Cushman and Ellisor 82
Tetularia sp. Cushman and Ponton 82

Bigenerina nodosaria textularioidea (Goes) 83

FA IY Vanlvulinidae ---- i----- 84
AMILY Valvulininae 84

Silicinidae -84

FAMI liolidae -_ -- - - -- 84

ton 84

Quinqueloculina lanmrekiana d'Orbigny

US Flintina Cushman, 1921

GNiiUS Massilini Schlumberger, 1893 87
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Masedlina spinta CushmnadPno ---- 8

Massilina sinatiiali i Csh man
Posilnonia uhanadPon8

Massilina spinata glabrat uha n etn8
Massilina sp.

GENUS Spirolocalina d'Orbigny, 18268
SPECIES Spiroloculina dentata CuhaanTod 8

Spiroloculina depressa dObgy8
Spiroloculina profundo uha n od 9
Spiroloculina sp. (?)

GENUS Sigmoilina Schlumberger, 188 9
SPECIES Sigmnoilina tenuis (Czjze)9

GENUS Articulina d'Orbigny, 1826 ____.__._-_ 9
SPECIES Articulina advena (Cusha)9

Articulina mayori Cushmn9
A4rticulina mticrenica Cusmnad otn 9

GENUS Hancrina d'Orbigny, 1839 9
SPECIES Houerina bradyi Cushma 9

GENUS Triloculina d'Orbigny, 1826 9
SPECIES Trilorulino aspertta Cus m n _---- --- 9

Triloculina brongitiartii d'Oiiiiiiiii

iiiiiiiiiiiiiiiiii

Tvortina gracilis d'C9

Triloculina oblouga (Motg)9
Triloculina quadrilaterai d'r gn _ 9
Triloratina quadrilaterals lniott uh

man and Ponton 9
Triloculina rotunda d'{rin _ 9
Triloculina schreiberimn 'rbgy9
Triloculina trignola (

GENU S Pgrgo Defrance, 1824 ------ ---------- - -- 9
SPECIES Pyrgo denticulata (H. B rd)9

Pyrgo subsphaerica (d'rin ) _ _.__._- 9

FAMILY Ophthalmidiidae 96
SUBFAMILY Cornuspirinae

GENUS Cornuspiro Schultze, 1854 9
SPECIES Cornspira involvens (Reuss) -_- ___-- 96

SUBFAMILY Nodophthalmidiine 96
GENUS Vertebralinan d'Orbigny, 18269

SPECIES Vertebratina multilocuas(HB.rdy
Parker and Jones) 9

i
iFMILY Lagenidaeiii

SUBFAMILY Nodosariinae--------- 9
GENUS Robulus Montfort, 1808 --- _ ------ __---- 9

SPECIES Robubts americanus (Cusmn _----- ___9
Robulus americanus sp
Robulus caenulatus (Cu
Robulus floridanuus (Cusmn)_9
Robulus iota (Cushrnr ------------- --- 9
Robulus vaughani (Cu:h a ) _. --------- _ 9

GENUS Marginulina d'Orbigny, 1826 ------ - ---_ 9
SPECIES Marginulina dubia Neugbrn_----- _.-- 9

Marginulina glabra d'Orbg y--- _-- ---- _ 9
GENUS Dentalina d'Orbigny, 18268 _______---_....9

SPECIES Dentalina covenunis d'(riny-9
Dentalina contsobrina emait Rus9
Dentalina pyrula (d'Orbgy -_----- . 0
Dentalina sp. A --------------. 10
Dentalina. sp. B10



ENUS Nodosaria Tamarck, 1812 _- 100
SPECIES Nodosaria caoonurpha Reuss ... 100

Nodoaria catesy d'Orbigny 101
Nodaria longiscata d'Orbigny 101M ll) --... 101 ii

S AMILY Lagninae 102

SPECIES Lena clvata (d'Orbigny) 102
Lag ostata a r Res 102

Laa pe-lcida (Montagu) 102
Lagena substriata Willimson

Lagena sulcata (Walker and Jacob) 103
GNUS Procerolgen Puri, n. gen. 103

SPECIES Proceralag no gracilis (Williamson) 104

FAMILY.olymorphinidae 105
FAMILY Polynorphinina-- 105

SPECIES Polymorphina advena Cushman 105
ENUS Pseudopolymorphina Cushman and Ozawa, 1928 105

SAngli Opn) ... 105

GENUS Guttulina d'Orbigny, 1826 106SPECIES Guttlina t 'rbny106

Guttulina cauato d'Orbigny 106
la allnway and Wissler 106

Gutulina rreguluris d'Orbigny

rlandi Cushman and Ozawa 107

ENUS Globulina d'Orbigny, 1826 -108

Gluina inaequalis Reuss -_ 108
Globulina inuequalieraribaiea d'Orbigny 108

Gu n (Bormann)1

GENUS Penerpis Montfort, LOS- -

SPECIES Peneropis dy Cus

GENUS telin Hofker, 1952 -. - 111

FAMILY Herahelicidae1

SPECIES ?Gibnbelina so. _ 112
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GENUS Nodogencrina Cushman, 12 _ 1
SPECIES Nodogenerina advenaCsmnad amn 1

iFAMILY Bulimini dae3iii
SUBFAMILY Turrilininae

GENUS Buimiella Cushman, 1911113
SPECIES Buliminella curta (uh a - _ -____--__ 1

Huliminelle elegantiim 'rgn13
Bulimninella sp.14

SUBFAMILY Bulimininae -__ - --- ._ - 1

GENUS iiiiiiiiiii limina d'Orbigny, 18iSPECIES Bulimina elongata 'rin14
Bulimina inflata Segez _._--- 1
Bulimina marginata 'rin14

Bulimina ovato d'Orin15
GENUS Fissurina Reuss, 185015

SPECIES Fissurina of. F. mariaoproaeSgez 1
iiiiiiiiiiii iiiiiiiiiiiiiiiiii',," i " "';iiiiiIiii

Fisurina orbignyana acuatii .(Burr ai
Holland)15

Fissurina cf. F. straopnta(Pkead

SPECIES Oolina heagona (Williamiiiiiiiiiiiiiiiiiiiiiiiiiii

Oolina hexagona scaairms(limon 17
Oolina quadrata (Wilasn 1

SUBFAMILY Virgulininae -------- -----_ __18
GENUS Virgulina d'Orbigny, 1826 - -- --- 1

SPECIES Virgulina fusiformi Cuh a .------ ---18
Virgulina pontoni (uh a -- _-- _. __ 1
Virgulina punetatad'rin18
Virgulina ap.19

SUBGENUS Virgulinella Cushm
SPECIES Virgulina (Virgulinel)gnes uha 1

Virgulina (Virgulinel)gneitutt uh
man and Ponton 1

i ;
Virgulina (Virgulinella)C

and Ponton .--- 1
GENUS Bolivina d'Orbigny, 1839 _ 2

SPECIES Bolivina advena Cushmn -- _-
Bolivina flmridana C s m n ---------- 2
Bolivina marginata Csmn--- 2
Bolivina marginata mliott uha 2
Bolivina robusta H. .Bay- 2
Bolivina paula Cus1mnadChl _-__-. 2
Botivina plicatellaCuha12
Bolivina plicatellameaCsanndPto12
Bolivina pulchella p; mtv uh a ._ 2
Bolivina ap. A ------- ------- - 2
Bolivina sp. & - - - - - -- 2

GENUS Loxostoma Ehrenberg, 185 --_--- --- 2
SPECIES Loxostema gunteniC sm n------ -------- 2

SUBFAMILY Reusselinae ----- ------- 12
GENUS Reuasella Galloway, 1933! -------------.___-_- 2

SPECIES Reusselta spinulosa(esw _ 2
Reussella cf. R. rectmro(usmne2
Reussella sp. - °--- -- 2

GENUS Pavonina d'Orbigny, 1826_-_ _---_ _______ 2
SPECIES Pavonina miacenica CsmnadPno 2

GENUS Chryselidinella Sebubert,1012
SPECIES Chrysalidinella pubcel Csmn)____ 12

SUBFAMILY Uvigerininae ... - .,_... ____
GENUS Unigerina d'Orbigny, 1826.___-- 2
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S.IES Uvigerina auberiana d'Orbigny ...... 124
Uvigerina parke i Karrr 121

Uvigerina peregrina Cushman 121

Siphgenerina Schlumberger, 1883 .. . . .____. 125
Anguloeneria Cushman, 192712

S IES Angogenerina occidentalis (Cushman) . . 125

FAMIL isaidinidae-

Parassurina marginata (Walker and Jacob) 127

Cassidlina hipoensis Cushman and Ponton 128
Cassidulina ineviiata carinut Cushman 128

Orthoplect . B. Brady, 1884 128
IES Orthoplecta sp. 128

IES Cassidulinides bradi (Norman) 123

Sstomellidae 129
LY Chilostomellinae . ___ 129

Chilostella Reuss, 1850 129
IES Chilostella olina Schwager 129

Y Allomorphinellinae . . .. 130
Pllenia Parker and Jones, 1862 130
SCIES Pallenie sp. 130

SIY Rotaliidea 130

rillindae 130

SUBFAMLY Spirillinine 130
GNUSPlanispirilline Herrnudez, 1952 130

SECIES Planipiillina orbicularis (Bagg) 1

FAMILYRotaliidae _130
S B A I Y D iscorbisinae . --- -- --- - -------------- -- 3

Discorbis sp. - 18

E ponides sp. - -- --- -- ---- -- - - 134



SPECIES Bucella nmnsfieldi (Cushman)
GENUS Poropoides Cushman, 1944_ -

SPECIES Peroanides lateralis (Terquem)13
GENUS Epistoinella Husezima and Maruhasi, 194

GENUS Cancris Montfort, 1808

SUBFAMILY Epistomininae...........
GENUS Asterigerina d'Orbigny, 1839 -

SPECIES Ateririna carinata d'Orbigny_
AstArigerina miocenica Cushman and

SUBFAMILY Siphonininae

SPECIES Siphonina jacksonensis limbosa Cushmn 136
SUBFAMILY Rotaliinae

GENUS Rotorhipela Bandy, 1944

GENS Streb Fischer, 1817

Strcbls beccarii tepida Cushman 3iiI

GENUS Lamrarckina Berthelin, 1881 137

iSUBFAMILY Robertininae iiiiii- ---- 13

FAMILY Anomalinidae

SPECIES H .nzaw.ai concentrica (Cushman)

SPECIES 11yocibicides biscrialis Cushman and Valentine141

SPECIES Cyclolocalina rnincenica Cushman and Ponton141

GENUS Planutlina d'Orbigny, 1826 141
SPECIES Planulina depressa (d'Orbigny) _ 141

G EN U S A mphistegina d'Orbigny, 1826..................... _ -.........

mphistegina lessonii (d'Orbigny)

GENUS Nonian M ontfort, 1808 _ -_..--___ ------ _--------- . 142

G EN U S N onionella Cushm an, 1926............................

i ~ i~i~~i~i76



SPECIES Nonionella auris (d'Orbigny) . . 145
. i i Nonionella cf. N. turgida (Williamson) 146

SUBFAMILY Eiidiinae -__.-.-....-.- 146
GENUSTJ dim Montfort, 1808. 146

SPECI hidium advenum (Cushman) 146
lhim chipoense (Cushman) 147
ii 1iimbriatulum (Cushman) ii.i147

hidim incerim (Williamson) _........147
idium sagrum (d'Orbigny) ...... . 148

E ld m p. Cushman. . . 148
GENUS Eliphidunon HfkanrI , 191 _ 148

SPECIES Elphidionnion poeyanun (d'Orbigny) . _ _.... 148

Y Globigerinidae9
SFAMILY Globigerinina 149

ENUS Globigerina d'Orbigny, 1826 149
SPECIES Globigerinii ---si . 149

ENUS Orbulind'Orbigny, 1839 149
SPECIES Orulina universa d'Orbigny 149

Y Globorotaliidae _ i . .i 150
ENUS Globorotalia Cushman, 1927 150

SPECIES Globrotalia mnardii (d'Orbigny) 150

FA I Y Planorbulinidae _ _i ..... 150
SFAMILY Planorbulinina 150

SPECIES Acervulina chipolensis Cushman and Ponton 150
Acervulina inhaerens Schultze 150

FAMILY Gypsininae 151
ENUS Gypsina Carter, 1877 151

SPECIES Gypsina vesicularis (Parker and Jones) 151

ILLUSTRATIONS

Page

istribution of the Mliidae in the Miocene of the Florida
Panhandle83

istribution of the l idae in the Micene of the Florida

istribution of the P idae in the Miocene of the
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SYSTEMATIC TREATMENT

following pages will be found the known species of
enera of Foraminifera that occur in the Miocene of the
Panhandle. The species are arranged by their geologic
on the plates, but only the dominant and diagnostic species
ious facies are refigured. Cushman (1930) and Cushman

S(1932) did a comprhensive job of escribing and il-

ranged by the geologic sequence of the diagnostic species
produced in the end of this report. A comprehensive syn-

the species is included i the systematic part and the
ure followed here is that which is in current use. Notes

agnostic characteristic of species, whenever they seem
are added. The reader i referred to Cushman (1930)

a man and Ponton (1932) for more specific details.

Genus PROTEONINA Williamson, 188
Proteonina difflugiformis (H. B. Brady)

l specimens of this species occur at the Arca facies locality

Textulaia agglutinans d'Orbigny

Plate 14, figs. 9, 10
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politica y natural de la isla de Cuba, Foraminifeep 3,p.1 is 7
18, 32-34.

43,fig.1 H. B. Brady, 1884, ChallengerRp. o.9 .33 l

pl. 1, figs. 4, 5 (Cushman, 1922, U. S. Nat. Ms ul 0,P.3 .7

1,fr 0 . Cushman, 1930, Florida Geol.SreBul4,p16p.

_.Cushman and Ponton, 1932, ide. ul ,p 9

p. 6, pl. 1, fig. 7Lalicker and Bermudez, 1941,Trea abnN.8

Bermudez, 1949, CushmanLa.FrmReSpcl
Publ. 25, p. 57, pl. 2, figs. 7, 8.

Typical specimens of this species occuratheCioafcs
locality no. 10 and the Shoal River facies loaiy o.8

Textularia articulata d'Orbin
Textular"ia articulata d'Orbigny, 1846, Foram. Fo:s as et.Venp

250), pl. 15, figs. 16-18.

iiiiiiiiiiiiiiiiiii i:" '

Cushman and Ellisor, 1945, J
p. 547, pl. 71, fig. 11.

Typical specimens of this species occuratheCioafcs
localities nos. 3, 9; the Area facies localities ns 4 5 6 7 8
30, 31, 32; and the Ecphora facies locality no37

Textularia candeiana d'Orbin
Plate 30, figs. 9, 10

Textularia candriana d'Orbigny, 1839, in De la SagrHsoifscpltc
y natural de la isla de Cuba, Foraminiferes, p. 13 l ,fg.2-7

Cushman, 1922, U. S. Nat. Mus ul 0,P.3 .8 l
1, figs. 1-3.

Cushman and Ponton, 1932, FidaGo.Sre ul
9, p. 41, pl. 8, figs. 4a, b.

Lalicker and McCulloch, 194
Exped., vol. f6, No. 2, p. 121, pl. 13, fig. 7.

iiiiiiiiiii ii ; ~ si

i p. 8, pl. i, fig. Lalicker and ermudez, 1941
11-Galloway and Heminway, 1941 e ok cd c.vol. 3, Pt. 4, p. 329, pl 8, fig. 5.

- ---..Bermudez, 1949, Cushman La.FrmReSpcl
Publ. 25, p. 60, pl. 2, figs. 28-30.

Typical specimens of this species occur at teAc aislcl
ity no. 28 and the Cancellaria facies locality no 9

Textularia of. T. dibollensis CushrnandApi
Textularia dibolleals Dumble, 1924, Bull. Am. Asso.Perlu Googs,

vol. 8, p. 443 (nomen nudum).

6, figs. 12-14. Cuha n pln 96

iiiiiiiiiiiiEllisor, 1933, idem., vol. 11, p
Cushman, 1935, U. S. Geol. Sure rf ae 8,p

8, pl. 1, figs. 13-16.

This species is represented by some brokentssath nc-
laria facies locality no. 58.



Txversaria Flint (not H. I Brady), 1897 (1899), Rept. 1U. S.

oridana Cushman, 1922, Carnegie Instit. Washington, Publ. 311,
shman,1922, U S. Nat. Mus., Bull. 104, pt. , p 18,

lCushnun, 190, Florida Geol. Survey Bull. 4, p. 18,

Cushman and Ponton, 1932, idem., Bull. 9, p. 41.

eies has its smooth, elongate, (two to three times as
ad), much compressed test with the sides nearly paral-

dult. The chambers are numerus, thickest ear the
tre nearly at. right angles to the periphery. It occurs

t the Cancellria locality nos. 49 and 51 and so far as
is confined to the Cancellaria facies.

Textularia folicaea occidentalis Cushman
Plate 18, tigs. 3, 4, 5

a Flint (part) (not arrr), 1897 (189), Rpt. U. S. Nat

Cushman and Ponton, 1932, Florida Geol. Survey Bull.

mboid, very compressed test with comparatively few
hambers. The sutures are distinct and straight. It oc-
nly at the Cancellaria locality no. 58 and has not been

any other part of the section.

Textul men d'Orbigny, 1846, Foram. Foss. Vienne, p. 248, pl. 15, figs.Cushman and onton, 1932, idem., Bull. 9, ip. 39.

This species is characterized by its compressed, slightly longer

mmonly at the Chipola locality no. 12 and Ara localityiiiiii
iiCancellaria locality no. 57, but it is more abundant inlliiiiiii

t aria locality.



survb bijllilkip Ts.2, o

ii;iii~iitulariai myori Cushman,1922,Carnegie

Pl3t pl. 2,gs fig 3.

Cushman, 1930, FloridaGo.Sre ul ,p 7 l
1, igs. 6-8.

Cushman and Pontor,13,ie. ul ,p 0 l
1, figs. 2, 3.

This species is characterized by cmrse et ail n
reasing in breadth, with often indist

eongate, hollow spine; those of the ealie hmesdrce ak
ward. It occurs commonly at the Ecphoalcltelo.3,4 n
Caiiiincellmria localities nos. 48, 50, 52,iii

1930, p. 40) also recorded this specie rmteYli n h
Shoal River facies but the present study i o eelisocrec
inbeds older in age than the Ecpher-acla s aiso h
Coctawhatchee Stage.

Textularia warreni Cushia n lio
Plate 10, figs. 1

Tztularia waarreni Cushman and Ellisor, 193,CnrCuhaLb.Fam
Res., vol. 7, p. 51, pl. 7, figs. 2a, b.

Cushman and Ponton,13,Fo
9, p. 42, pl. 1, figs. 6a, b.

This species is characterized by its ahrsoth.uhcm
pessed, broad test with subacute peripheywt einln oe
hat raised. Sutures are distinct and
athe Shoal River localities nos. 17, l8i9ad2 ndi necl
let marker for the Shoal River facies.

Textularia sp. Cushman n Pno
Plate 14, figs. 4

Tertularia sp.? Cushunan and Ponton, 1932,FlrdGe.SuvyBl.9
p. 42, pl. 1, figs. 7a, b.

This species occurs at the Chipolafaislcitno3adth
Shoal River facies locality no. 17.

Cenus BIGENERINA d'Orin,12

Bigenerina floridana Cushma n Pno
Plate 11, figs. 3, 4, ,6

Bienerina floridaua Cushman and Ponton, 13,FoiaGo.Sre ul
9, pp. 42, 43, pl. 1, figs. 9-12.

Typical specimens of this species occrathOkGov fie
loality no. 15 antd the Shoal River facieslclte o,7 n 0

_r, n

Ixl;;; ;; ;iil



CONTRIBUTION TO THE STUDY OF THE MIOENE 83i

Bigenerina nodosaria textularioidea (Goils)

asagittula Defrance, forma bigenerina Gos, 1882, Kngl. Svensk.

Cushman, 922, Carnegie Instit. Washington, Pub]. 311,L. 25 pl 2, figs. 5, 6.
nodosaria d'Orbigny, var. texctularioidea (Goes), Cushman, 1922at. Mus. Bull. 103, p. 25, pl. 5, figs. 8, 9 .

Cushman and P onton, 1932, Florida Geol. Survy Bull.

Cushman and Cabill, 1933, U. S. Geol. Survey Prof.
175-A, p. 8, pl. 1, fig. 1

Lalicker an Bermudez, 1941, Torreia, Habana, No. 8,

Hermudez, 1949, Cushman Lab. Foram. Res. Specia

i specimens of thi species occur at the Area facies 10-
4; and the Ecphora facies locality no. 37.

Higc nerina sp.

lete specimens of this species occur at the Chipola facies
1os. 8, 9, 10, and 12. They may represent broken testsof iui nodosaria tor ritidea -(Goes) .

afoliacea ccidentalis

awarreni

rrl xn ii= i !
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Family VALVULINIDAE

Subfamily VALVULININAE

Genus CLAVULINA d'Orbigny,12

Clariina tiicarinata d'Orbig

Plate 1, figs. 1, 2
Clavulina tricariuata d'Orbigny, 1839, in De la SagaHsoifscpltay natural de la isla de Cuba, Foraminiferes, p. 111, iii 2,ifigs.i16-18.
Valvuhina triangularis d'Orbigny, forma Clauli

Koingl. Svensk. Vet.-Akad. Handl., vol. 19, p. 86,p.1,fg.3739
Clavulina tricarinata Cushman, 1922, Carnegie Insti.WsigoPb.31

pp. 29, 30, pl. 3, fig. 3.
Cushman, 1922, U. S. Nat. Mu.Bl.14At ,p 9

pl. 17, figs. 3, 4.
Cushman and Ponton, 1932,

9, p. 43, pl. 1, figs. 13a, b.
Bermudez, 1935, Mem. Soc.CuaaHsNt.vo.9

p. 154, pl. II, figs. 4-6.
Galloway and Heminway, 194,NwYr cd c.

vol. 3, Pt. 4, p. 326, pl. 7, fig. 8.
Bermudez, 1949, Cushman Lb oa.Rs pca

Publ. 25, p. 79, pl. 4, figs. 11, 12.

Typical specimens of this species occur
localities nos. 3 and 11.

Genus COSKINOLINA Stache,17
iiiiiCoskinolina sp.

Eroded specimens of this species occur at teAe aislclt
no. 26.

Family SILICINIDAE

Genus MILIAMMINA Heron-Allen an

Miliammina cf. M. fusca (H. B
Plate 21, figs. 1, 2, 3

Quinqueloculina agglutinans H. B. Brady, 1865, Tras a.Hs.Nrhm
and Durham, vol. 1, pp. 87, 95.

Quinqueloculina fusca H. B. Brady, 1870, Ann. and Mg a.Hsoy e.4
vol. 6, p. 286, pl. 11, figs. 2, 3.

Quinqueloculina of. Juaca Cushman, 1930, Florida (el uvyBul ,p 9
pl. 1, 1igs. 11, 12.
i. Cushman and Ponton, 1932, id
This species occurs at the Ecphora facieloaiyn.4ad

the Cancellaria facies localities nos. 53 and 54

Family MILIOLIDAE

(Genus QUINQUELOCULINA d'Orbin,12

Quinqueloculina candeiana d'Orin
Plate 1, figs. 3, 4, 5

Quinqueloculina candeiana d'Orbigny, 1839, in DelaSgHitrafs,
politica y natural de la isla de Cuba, Foraminifrs .19 l 2 is

24-26.iiiiiiii~ ii =_ ~iiH



Cushman, 1922, Carnegie Instit Washington, Publ.

Cushman, 1929, U. S. Nat. Mus. Bull. 104, Pt. 6, p. 27,

Cushman and Ponton, 1932, Florida Geol. Survey Bull.

Sspecimens of this species occur at the Chipola facies

loc li n .12.i i

uqueloculina chiplensis Cushman and Ponton
Plate 1, figs. 68, 9, 10

lina chipolensis Cushman and Ponton, 1982, Florida Geol. Survey

Bul 9, !pp. 45-46, pl. 3, figs. 1-3.

Secies is characterized by its subeircular test in side view,
pheral angle and keeled and regular fine pitting extending
ntire surface. It occurs commonly at the Chipola facies
. 9 and is a good marker for the Chipola facies.

Quinqueloculina conorta d'Orbigny

Qui ulina contorta d'Orbigny, 1846, Foram. Foss. Vienne, p. 298, ipl.
.4-6.

Cushman, 1930, Florida Geol Survey Bull. 4, p. 20,

ecies is characterized by its somewhat longer thian broad
gonal chambers in cross section, slightly concave or flat-

hora facies localities nos. 40, 44 and 47 and is an excellent
fr the Ecphora facies.

pecies is characterized by its somewhat longer than broad

ri i i iiiiiiiiii
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very distinct, longitudinal costae whcarobiutohepihry
It occurs commonly at the Area loctyn.2;C celraoait
no. 57, and Chipola locality no. 12.

Quinqueloculina cras 'rin
Quinqueloculina crasun d'Orbigny, 1825,An.SiNap.15(oenum)

Fornasini, 1905,
2, p. 65, pl. 3, fig. 52-b.

Typical specimens of this speciearreotdfmth ipl
facies localities nos. 1, 2, 6 and 1(.Ti pce hsntbe b
served in any other part of the set

Quinqueloculina crassasubcuneataC
Plate 14, figs ,2

Miliolina crassna Heron-Allen and Earln(pr)nod'biy,195
Trans. Zool. Soc. London, vol. 20, p.57,p.4,fg41(o3-0)

Quinqunelornlina crossa d'Orbigny, var. tbueaCshn,12,US.N.
Mus. Bull. 100, vol. 4, p. 423, pl. 89,fi s ac

Cushman, 1924, Carei ntt ahntnPb.32
p. 62, pl. 23, fig. 7.

Cushman, 1929, U.SI a.Ms ul.14 t ,p 0
pl. 5, figs. la-c.

.Cushman and Poltn 92 lrd Go.Sre ul
9, p. 45, pl. 2, figs. Ba-c.

This species is characterized by issotadbodtswde
Fhaped chambers, sharp peripheryanobcrcstesufeo-
namentation. It occurs commonly tteCioa aislclt
no. 12, and the Oak Grove facies 1oaiy0 o 6

Quinqueloculina lanuciaadOrin
Quinquelocalina lamarckiana d'Orbigny, 13,i eI arHsoi im

politica y natural de la isla de Cuba, Frmnfrs .19 l 1 is 4
15.

Quinquelocalina cuvieriana Cushman, 191 ntdObgyCrei ntt
Washington PubL. 291, p. 89g.

Quinqueloculina lanmarckiana Cushman,199U.SNa.MsBul10,P.6
p. 26, pl. 2, fig. 6.

Quinqueloculina ef. Q, lamarckiana CushaanStifr,195Cumn
Lab. Foram. Res. Special Publ. 14, p 0 l ,fg 4

Quinqueloculina lamarckiana Bermudez, 14,ie. pca ul 5 .11
pl. 6, fig. 5.

Typical specimens of this specisocratheCioafce
locality no. 4; the Ecphora facies 10aiyn.3;an h aclai
facies localities nos. 54, and 57.

i == H = , ,, ...

iiiiiiiiiiii~ii

Quinquelocubna so
"Conchula minima arcte in se contorta,et.Plnu179D Cchsm.

not., p. 19, pl. 11, figs. 1A, B, C.

iiii"Tubulus marinus inregulariter intortus

l"i " i"'x iiii iii i

ir~'"""; 0iri li ii iiiiii

iiiiiiiii

Test.,ipl.i10,ifig.iS

Sepulaiiiiiiii ...... Ln aes 76,S s. aed 2 p 2 4
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Quiqueocuinasunulaws d'Orbigny, 1826, Ann. Set. Nat., vol. 7, p. 303.
Mil n Wiliamson, 1858, Rec. Foram. Gt. Britain, p. 85, pl. 7

_____._. ._.___Brady, 1884, Challenger Rept., p. 157, pl. 5, fig. 6.
Quiqueocuinaseinulun Cushman, 1918, U. S. Nat. Mus. Bull. 103, p. 78,

p.2,fg.4 , b; pl. 28, figs. 1-3; pl. 29, figs, la-e.
Cushman, 1918, U. S. Geol. Survey, Bull. 676, pp. 22,; pl. 28, figs. 2, 4, 5; pl. 29, fig. 1.

___. _ __ ___ __ _ Cushman, 1929, U. S. Nat. Mus. Bull. 104, p. 24, pl. 2,

Iii' £ = = ==== = HHH IIH

Quiqueoclin sminula Cushman, 1930, Florida Geol. Survey Bull. 4, p. 19,

ii ~ ~~ii iiiliiiii

Quinueloulin sninulum Galloway and Hemninway, 1941, New York Acad.
Sivl3,P . 4, p. 305, pl. 2, fig. 8.

Bermudez, 1949, Cushman Lab. Foram. Res. Special
)u ] 5 .1 2, pl. 6, fig. 6.

Tyia pcimens of this species occur at the Area facies
and at the Cancellaria facies locality no. 58.

Quinqueloculina subporyana Cushman
Plate 13, figs. 7, 8, 9

Quiueloulia sbpoeyana Cushman, 1922, Carnegie Instit. Washington

16.

___ _ __ Cushman, 1929, U. S. Nat. Mus., Hull. 104, pt. 6, p. 31,

____ _ _ ___Cushman, 1930, Florida Geol. Survey Bull. 4, p. 21,

pl. 2,fgs ab

_ __gs .____ __ Cushman and Ponton, 1932, idem., Bull. 9, p. 441, pl.

is characterized by its elongate (two and a half

time asongas wide) test, rounded periphery and distinct cham-
bers Theornmentation consists of numerous irregularly toothed
cosae.It s cmmon at the Chipola facies locality no. 12 and the
Shol Rverfaces locality no. 20. It is very rare in the Chocta-

Genus FLINTINA Cushman, 1921
Flitina floridfina CmEhman and Ponton

Plate 16, figs. 1, 2, 3
Flitin flridnaCushman and Ponton, 1932, Florida Geol. Survey Bull.9

p 55pl7,fgs. 3-6.

Tpclsecimens of this species occur at the Area facie;
locaitis ns. 5, 26, 28 and 34.

Genus MASSILINA Schlumberger, 1893
Massilina bosciana (d'Orbigny)

Plate 2, figs. 4, 5, 6
Quinueloulia bsciana d'Orbigny, 1839, in De la Sagra, Historia fisca

pltcynaural de la isla de Cuba, Foraminiferes, p. 191, pl. 11, figs.

Masilna osiaa Cushman and Ponton, 1932, Florida Geol. Survey Bull-

9 p 4iiiiii

i~l~i@l
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Typical specimens of this species occur tteCioafce
locality no. 1.

Massilina gqunteri Cushman andPno
Plate 18, figs 6, 7, S

Massitina gunteri Cushman and Ponton, 1932, FkoiaGo.SuvyBl.9
p. 47, pl. 4, figs. la-c.

ii~iililli~ii~iiiliiiii~i=Jz=Jiiiiiiiii i ............... = i i !

Typical specimens of this species occur ath a
kocality no. 51.

Massilina inaequalis Cush
Plate 2, figs. 1, 2, 3

Massilina inarqualia Cushman, 1921, Proc. U. S. Nt u. o.5,p 2
pl. 17, figs. 12, 13.

Cushman, 1929, idem., Bullt0,p.6 .3,p.7
figs. 6a-c.

Cushman and Ponton, 1932, FidGelSuvyBl.9
p. 46, pl. 3, figs. 4a-c.

Typical representatives of this species oct
locality no. 12. It has not been found at anyotelcaiyhru -
out the Miocene.

Massilina incisa Cushman and t o
Plate 3, figs. 1, 2, 3

Massilina incisa Cushman and Ponton, 1932, FloridaGo.Sre ul ,p
47, pl. 4, figs. 1, 2-6.

Typical specimens of this species occuratheCioafcs
locality no. 12.

Massilina quadrans Cushman andPno
Plate 2, figs. 7, 8, 9, 10, 1

Massilina quadrons Cushman and Ponton, 1932, Flrd el1Sre ul
9, p. 47, pl. 3, figs. 6-8.

Typical specimens of this species occuratheCioafcs

localities nos. 1 and 2.

Massilina spinata Cushman ardPno
Plate 3, figs. 4, 5, 6

Massilina spinata Cushman and Ponton, 1932, FlordGelSuvyBl.9
p. 48, pl. 5, figs. 1-3.

Typical specimens of this species occuratheCioafcs
locality no. 12.

Massilina spinata chipolensis CushmanadPno
Plate 3, figs. 7, 8, 9

Massilina spinata Cushman and Ponton, var. chipolessCsmnkn otn
1032, Florida Geol. Surveyr Rull . nn p. 48, 49,p. fig.46
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i specimens of this species occur at Chipla facies locality

Massilia spinata glahmata Cushman and Ponton
Plate 4, figs. 1, 2, 3

anata Cushman and Ponton, var. glabrata Cushman and Ponton,
lurida Geol. Survey Bull 9, p. 49, pl. 5, igs. 7a, b, .

iriety differs from the typical species in having a smooth
ad tooth-like projections reduced or even missing. It
he Chipola facies localities nos. 3 and 12.

Mossilina sp.

ecies is reported from the Ephora facies locality no. 44.
on of the test prevents a specific idenifcation.

Cenus SPIROLOCULINA d'Orbigny, 1826
Spiroloculina dentat Cushman and Todd

Spir n planulata Cushman and Valentine, 19l0, (not Lamarek), Contr.
eol. Stanford Univ., vol. 1, p. 15, pl. 4 fig. 3

Cushman and Tod 194 n. na), Cushman Lab.

l specimens of this species occur at the A rc facies
os. 34, 35 and the Ecphora facies localities nos. 42, 47.

Spiroloculina depressa d'Orbigny
Plate 17, figs. 6, 7

Sp. 10, pl. 3, ig. 7

a sandbergeri R uss, 1853, Ne s Jahrb. fir Min., 671, pl. 9, fig. 2

1i Terquem, 1875, Essai Class Anim. Dunkerque, Pt. 1,
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.Hofker, 1982, Publ. Stat. Zool. N4all, vol. 12, Pt. 1,

Colom, l942, Instil Espno Oeamagrafis, Notas y Re-
sumenesser. 2, No. 108, p. 27, pl ,fg.114 115.

ii Xii iiii~iiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiIx ~iiii

.. ..... Cshman san Lab oram. Res.,

8pecial Publ. 11, pp. 28-80, pl. 1, fige. 1, 6; p. 5,:figs. 1-9.

Typical specimens of this species occur at the Eephora facies

locality no. 40.iiiiiiiiii iii ....

Spiroodna profunda Coaluan and Todd
Spiratoctlina antiffer Cushman, 1918 (not d'Orbigny), TJ. S. Geol. Survey

Bull. 676, p. 21, pl. 8, fig. 2.
Spireoodies escaota Cushman, 1918 (not d'Orbigny), ibid,.p. 21, pl. 6, fig. 6-
Spirolondtina antillaram d'Orbgy var. angulata Cole, 1981 (not Cushman),

Florida Geol. Survey Bull 6,p82, pl. 2, Stg. 14.
Spirotocatlna grateloupi Cashman and Ponton, 1982 (not; d'Orbigny), idem,

Bull. 9, p. 49.

Spi'.":"v ''t pro .,9:irCsh.man a :od,(. nam) 194, Cushman Lab.

Typical specimens of this series ocenr at the Chipola facies
locality no. 9.

Spiroloculina sp. (?)
Spiroloculina sp.(?) Cushman, 1930, Florida Geol. Survey Bull. 4, p. 22, pt_

i 3, fi g. 3.ii

This peculiarly ornamented species occurs rarely at the Can-
cellaria facies locality no. 58.

Genus SIGMOILINA Schlumberger, 1887

iiiii,,,,,,,,,,,,,,

iiiii iio ==ii i

Sigmoilina tenuis (Czjzek)ii

iiiiiii ,,,,i ii,.,,

Plate 14, figs. 6, 7, 8

Quinquelocatina tenmis Czjzek, 1848, Haidinger's Nat. Abbandl., volt 2, p. 149,
pl. 13, figs. 31-34.

Reuss, 1850, Denksebr. k. Akad. Wiss. Wien., vol. 1, p.
385, pl. 1, fig. 8.

.. _...._ ....... .... Reuss, 1850, Zeitschr. deutsche geol. Gesell., vol. 3, p.
87 , pl. 7, fig. 60.

Spiroloculina tennis Reuss, 1867, Sitz. Akad. Wiss. Wien., vol. 55, p. 71, pl.
1, fig. 11.

Brady, 1884, Challenger Rept., vol. 9, p. 152, pl. 10, figs.
7-11.

Sigmoilina tenuis Cushman, 1929, Contr. Cushman Lab. Foram. Res., vol. 5,
Pt. 4, p. 81, pl. 12, figs. 12-14.

_.. .__.._._..Cushman, 1930, Florida Geol. Survey Bull. 4, p. 22, pl.
2, fig. 8.

_ _.. ... Cushman and Stainforth, 1945, Cushman Lab. Foram.
Res., Special Publ. 14, p. 21, pl. 2, fig. 19.

Cushman and Todd, 1945, idem., Special Publ. 15, p.

10, pl. 2, fig. 4.
Bermudez, 1949, idem., Special Publ. 25, p, 108, pl. 6,

fig. 32.

Typical specimens of this species occur at the Chipola facies
olity no 1 and at the hol River ality n. 18.

";;; i,;, i iiiiiiiii;;:;liiii~sii~ lao ~ l~, i si iii i
nia;ioos un;ii iiiiii

rsiil;ii~ii~iiiiii
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Genus ARTICULINA d'Orbigny, 1826

iiiiii iitiiiliil l l":iiiiiiiiiiiiiii "iiiiiiiiiii

iiiirticulina advena (Cushman)

Plate 6, figs. 1, 2
iiiiiiiiadveniCushman, 1922, U. S. Geol. Survey Prof. Paper 129-E,

p. 10 , pl.25, i. 5, 6.Cushman, 1923, idem., Prof. Paper 133, p. 51.
Howe, 1928, Jour. Paleontology, vol. 2, p. 175 (list).
Cushman and IHanzawa, 1937, Contr. Cushman Lab.

Fora . R s., ol.13, p. 44.
Cushman and McGlamery, 1942, U. S. Geol. Survey

Prof.Paper1973, p. 66, pl. 4, fig. 5.
Verteralin casiCshman and Ponton (not d'Orbigny), 1932, Florida Geol.

Survy Bul. 9 p.57, pl. 8, fig. 1.
Artculna dvea Cshman, 1944, Cushman Lab. Foram. Res., Special Publ.,

ii ii i i ;

No. 0, p 8, l. , figs. 20-21.
Ashman and Ellisor, 1945, Jour. Paleontology, vol. 19,

_Cushman and Todd, 1946, Contr. Cushman Lab. Forarn.
Res. vol 22,p. 1, pl. 14, figs. 8, 9.
_____Cushman and Todd, 1948, idem., vol. 24, p. 8 (list).

Todd, 1952, U. S. Geol. Survey Prof. Paper 241, p. 9, pl.

i ~ i~iiiii i iiiiii

iiiiiii ii

1, f ig. 27.a

Typial seciens of this species occur at the Chipola facies

i !iii ~iiiiiiiiiiiiliii.. "ii"" i"

localtiesnos.1 an 2.
Articulina maori Cushman

Plate 4, figs. 9, 10
Artculna ayoi Cshman, 1922, Carnegie Instit. Washington Publ. 311, p-

_Cushman, 1929, U. S. Nat. Mus., Bull. 104, p. 52, pl.

iiiiii

Cushman and Ponton, 1932, Florida Geol. Survey Bull.

5,p.6fgs. 5a, b.

Typial seciens of this species are reported from the Chipola
loclites os.9 ad 12. So far as known at present, this species is
resticte to he hipola facies.

Atclina miocenica Cushman and Ponton
Plate 4, figs. 7, 8

Artiulia sgrad'Obigny, var. miocenica Cushman and Ponton, 1932, Florida
Geol.Surve Bu1. 9, p. 51, pl. 6, figs. 2-4.

Thi isver caracteristic of the Chipola facies and is reported
from the Chipola loalities nos. 9 and 12.

Genus HAUERINA d'Orbigny, 1839
H'alerina miocenica Cushman

Plate 4, figs. 4, 5, 6
Haueinabradi Cshman and Ponton, 1932, Florida Geol. Survey Bull.

9, p 50 pl.6, igs la-c.

Typial seciens of this species occur at. the Chipola facies

latn 1
Hi oii

-"
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Genus TRLOoULINA d'Orbigny,e 1826

liiiiiii AIB II il;~
iiiiii aii i lPl"ilp ;sIilTrilouiiina asper iiI CushmanI

Plate 18, fig. 9
Trilocutina aperula Cushman, 1918, TU. S. Geipl. Sarvey Bull6, p. '72, pl.

30, Iig. 3.

pl. 1, fig. 18. Cuslunan, 1980, Florida Geol. Survey Bll. 4, p. 23,

This species is characterized by its subeircular test in side view
and chambers tapering toward either end. The ornamentation con-
sists of an irregularly roughened surface, and the sutmres are dis-
tinct. It is reported from Cancellaria facies locality no. 48 and has
not been found in any other part of the section.

Triloculina brongnirtii d'Orbigny
Plate 5, figs. 10, 11, 12

Trilocutina brongulartii d'Orbigny, 1826, Ann. Sci. Nat., vol. 7, p. 300, No. 23.
Parker, Jones and H. B. Brady, 1871, Ann. and Mag.

Nat. History, ser. 4, vol. 8, p. 250, pl. 8, fig. 9.
_ Cushman, 1929, U. S. Nat. Mus. Bull. 104, pt. 6, p. 63,

pl. 16, fig. 4.
Cushman and Ponton, 1932, Florida Geol. Survey Bull.

9, pp. 54, 55, pl. 6, figs. 11a-c.

This species is characterized by its small, elongate (more than
twice as long as broad) test, with rounded periphery, distinct
chambers and sutures. The surface is ornamented with coarse,
longitudinal costae which are oblique to the periphery. It occurs
commonly at the Chipola facies locality no. 12 and so far as is
known, it is confined to the Chipola facies.

Triloculina gracilis d'Orbigny
Plate 5, figs. 1, 2, 3

Ti dac-lma gracilis d'Orbigny, 1839, in De la Sagra, Historia fisca, politica
y natural de la isla de Cuba, Foraminiferes, p. 181, pl. 11, figs. 10-12.

_._...Cushman, 1929, U. S. Nat. Mus., Bull. 104, pt. 6, p. 59,
pl. 14, figs. 4a-c.

_._.._....Cushman and Ponton, 1932, Florida Geol. Survey Bull.
9, p. 53, pl. 6, figs. 8, 9.

This species is characterized by its slender elongated test with
rounded chambers and very slightly depressed sutures. The surface
is usually smooth or very finely striated. It occurs commonly at the

Chipola facies locality no. 12. This species is confined to the Chipola
facies.

Triloculina oblongs (Montagu)
Plate 4, figs. 14, 15, 16

Vernniculum oblongum Montagu, 1803, Test. Brit., p. 522, pl. 14, fig., 9.
Triloculina oblonga d'Orbigny, 1826, Ann. Sci. Nat., vol. 7, p, 3004 N. 16, Mod.

95.



Cushnan and Ponton, 1982, Florida Geol. Survey Bull.

is species is characterized by its smooth, polished, elongate
hich is triangular in end view and by its broadly rounded

It is y common at the Chipola locality o. 1. This species
at been observed in any other part of the section.

Triloculinaquadrilateralis d'Orbigny
Plate 5, figs. 7 8, 9

na quadrilateralis d'Orbigny, 18, in De la Sagra, Historia fisca,
litica y natural de la isla de Cuba, Foraminifres, p. 178, pl. 9, figs. 14-16.

f 11.
SCushman and Ponto 19, Florida Geol. Survey Bull.

is species could be distinguished easily by its somewhat longer
road test and quadrangular chambers. It occurs abundantly
Chipola facies locality no. 12 and is restricted to the Chipola

loculina quadriateralis longicostaa Cushman and Ponton
Plate 5, figs. 4, 5, 6

lina quadrilateralis d'Orbigny, var. longicotata Cushman and Ponton,

his variety differs from the typical species in having very fine,
, longitudinal costae, which are very numerous and quite

t. It has only been found at the Chipola facies locality no.
d is apparently restricted to the Chipola facies.

_Schlumberger, 1893, Mm. Soc. Zool. France, vol. 6,

f i ii iiiiii



71, pl. 30, fig. 4.
Cushman, 1930, FloiaGo.Sre ul ,p 2

pl. 3, figs. 4a-c.

This species is characterized byitsmohelnaovlet
with chambers broadest at the baa ntprn rdal
towards the apertural end. The camesaet idwhd-
pressed sutures. It occurs at the Are aislclt o 8ada
the Cancellaria facies locality no. 58,.u aey

Triloculina trigonul Lmrk
Plate 4, figs. 11,1,1

Miliolites trigonnla Lamarck, 1804, Ann.
Milioiites ccr-anguinm Iamarck, ibid, p.
Triloculina trigonula d'Orbigny, 1826, AnSci a. o.7 .29 l 6

figs. 5-9, mod. 93.
Triloculina austriaca d'Orbigny, 1846, Form os ine .25 l 6

figs. 25-27.
Triloculina gibba d'Orbigny, ibid, p. 274, pl 6yig.2-4
Miliolina trigonula Williamson, 188, Re

figs. 180-182.
Mliliola austriaca Egger, 1857, Neues Jahrluh .21 l ,fg.46
Trilocudina trigonnla Parker, Jones andBrd,16,AnadMg.Nt

History, ser. 3, vol. 16, p. 33, pl. 1, fig 7
H. B. Brady, 1884,ChlegrRp.vo.9p.14p.

3, figs. 14-16.
Triloculina trigonufa Cushman and Pontor,13,FoiaGol uvyBl.9

p. 52, pl. 6, figs. 6a-c.
Triloculina gibba Cushman, 1945, CushmanLb oa.Rs pca ul

13, p. 26, pl. 3, fig. 10; pl. 6, fig. 11.

Typical specimens of this speciesocra h Cioafce
locality no. 12.

Genus PYRO Defrne,12
Pyrgo denticulata (HB.ray

Plate 5, figs. 13,1,1
Biloculinta ringens Lamarck, var. denticulaaH .Bay 18,Calne

ReptL, vol. 9, p. 143, pl. 3, figs. 4, 5.
_.----Heron-Allen and Erad 95 rn.Zo.Sc

London, vol. 20, p. 551, pl. 40, figs. 11-3
Biloculina denticulata Cushman, 1917, U. S a.Ms ul 1 t ,p 0

pl. 33, fig. 1.
__.._-- .Cushman, 1921, idemB l.10 pt 4, .47, h 98

figs. 3a, b.
Pyrgo denticulata Cushman, 1929, idem., Bul.14 t ,p 9 1 8 is ,4

____...._._Cushman and Pont<n 92 lrd Go.Sre ul
9, p. 56, pl. 7, figs. 7, 8.

This species is characterized by issotbcneeogt
test which is roughly quadrangularinfotve;whaprul
end broadly rounded but the opposit
irregular teeth. It occurs commonlya
and has not been ohserve in any ot
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Quinqueloculina chipolensis -- ;
Quinquelculina cntorts -
Quinqelocuina cstata --- -

Quinqueloculina crassa -- i~ili
Quinqueloclina crass

subeuneta - -
Quinqeloclina amarkiana I --

Quinqueoculin seminua ---
Quinqueoculinasubpoeyna --

Flintina floridana _ -- ~
Massilina bosciana
Massilina gunteri,
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iiCushman, 1930, Florida G
figs. 5a-c.

Cushman and Ponton, 193,ie.Bul9,p56
Bermudez, 1949, CushmaLa.FrmReSpcl

Publ. 25, p. 113, pl. 6, fig. 45.

Typical specimens of this species ofcra h hioafce

locality no. 12 and the Shoal River facies lclt o 8

Family OPHTHALMIDIA

Subfamily CORNUSPINA

Genus CORNUSPIRA Schutz,15

Cortwspira involvens(Rus
Plate 23, fig. 11

Operculina involvens Reuss, 1850, Denkschr. Ala.Ws.We. o.1 .30
pl. 46, fig. 30.

Cornuapira involvens Reuss, 1863, Sitz. Akad.WisWenvl4, b 1
p. 39, pL. 1, fig. 2.

Cushman, 1929, U. S. Nat u.Bl.14 t ,V 0
iiiiiiiiiCushman, 1930, Florida G . S

pl. 3, fig. 6.
Cushman and Ponton, 193,ie. ul ,p 7

Typical specimens of this species ocra h rafce

locality no. 24 and at the Cancellaria facislclt o 0

Subfamily NODOPHTHALMDIA

Genus VERTEBRALINA d'O

Vertebralina mtilocularis (H. B. B

Plate 6, figs. 3, 4,
Articulina muultilocularis H. B. Brady, ParkeranJoe,18,Tns ol

Soc. London, vol. 12, p. 215, pl. 40, tig. 10.
___...--.Cushman, 1929, U. S. Nat u.B l.14 t ,p 3

pl. 12, fig. 7.
Vertebralina multilomularis Cushman and Ponto,13,FriaGl.Sre

Bull. 9, pp. 57, 58, pl. 8, figs. 2, 3.

Typical specimens of this species occraf h hioafce

localities nos. 1 and 2. This species has ntbe bevdi n

other part of the section and is a good marefothCiplfaes

Family LAGENIDA

i iiiii r, .iiir- :~,a s~::i~

Subfamily NODOSARIINAE

Genus ROBULUS Montfor,10

iRobulus americanus (C

Cristellaria americana Cushman, 1918, U. S. Geo.Sre ul 7,p 0 l

10, figs. 5, G.
Robulus americanus Cushman, 1930, Florida (el uvyBl.4 .2,W

3, fig. 7.
_ ~~~Cushman, 1932, idem., Bul9,.58

__ _..______.Cushman and Cahill, 193,U .G o.S re rf

Paper 175-A, p. 12, pl. 3, fig. 6.
.. Rtenz, 1948, Geol. Soc. AmeiaMm 2 .17 l 2

fig. 3.



locality ~ ~ ~ ~ 29 no ;te1rafcislcliiss. 24 4 5 6 7 8 0 2
and he Cncelariafacis lartiepnos Cushman5, 191, U Snd G5.

Rblsaeiarus spinosus Cushman) 0 lrd el
Plt 79, big. 3

Crisellaia a ericns Cshm nd v a hsill aCha, 1933 , U. S. Geol. Sre rf
Guroey Soll. Am rc Mo ,p, pl. 12,fg.7

Robulus ~ ~ ~ ~ 149 Cmrcnt Csmn a.siousman hLa , Foram, Flrs.a Speoil.
Survy B ll. , p 24,pl.3, igs. 7a , 6.

Pep ec-es ocu at, th. Ar, facges loal

.iiiiiili iliiii liiii iiiiiiiiiiiiiiiiiiii

rez facelSo l icat . 3i . 1

16,. fis.6
Brue,1918, ushma Geol. Sur. Bull.67, Sp.ci1l

Publ Flrd25l Sre ul , pp. 125, 12,p.6,fg.,5 6

Typca secmes f hi secesouratthe Ar ca facies localitisns -2 n
tie no. 5, 8, 0;andEc~markacer foralthe Arm faie7f.h

Robluscatndanus (Cushman)
Pae16, figs. 4, 5

Critelari caenuataCusman 118, U. S. Geol. Survey Bull. 67, p. 51,l

Robuus ateulaus ush an,193, Florida Geol. Survey Bull. 4, p. 25, pl.6,

a d Ponton, 1932, idem., Bull. 9, p. 58.

ri

Typiecis occur at the Ara facies localit y

34. he peces i asefld ianye forthe pArafe of then

oidnt (Cushman)

Plt 91 , figs. 1, 2
Cristellaria~(no Mlrdn uh a,11,U .Gontfo r, 1 ul4 . 676 h p.g 51,pt.

11,gs 4-g.61

Roblu flrianu C shm n,193, oida Geol. Survey Bull. 4, p. 25, pl. 4,1

and Pontom, 1932, idem., Bull. 9, p. 58.

Robulus iota (Cushman

Cristeilaria~Brmuez 1935sh a,193 . .N t.M s, Soc.1t.Cn . hisori nat.

Asn, 98, Tohoku Imp. Univ. Sci. Repts.,sr 2
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(Geol.), vol. 19, No. 2, p. 202 (24), pl. 25 (2), figs. 7, 11; pl. 28 (5),
Iigs. 1, 2.

iliii ===iiiiiiiiiiiii lii ==lli i=
iiii iii ~iiOiii

,,,, a and e wa 1941, New York Acad. Siii
Sci. Survey Porto Rico anid VigiaIlandsvol. 3, Pt. 4, p. 349, pl. 12, fig. 7.

LeRoy, 1941 Colorado School Mines, Quart., vol. 36,

Robu iot uha ad Ellisor, 1945, Jour. Paleontology, vol. 19, p. 553,
pl. 78, fig. 2.

Typical specimens of this series occur. at the Yoldia facies
localities nos. 21, 22; the Arca faeies localities nos. 25, 30; the Ec-
phora facies locality no. 40; and the Cancelliia locality no. 50.

iRobuui vaughan (Cushman)ii

ortatetteria vanghani Cushman, 1918, UT. S. Nat M. Bull. 103, p. 61, p).; 22

Robuls vaughani Cushman and Ponton, 1982, Florida Gel Suve Bull.ai4 9,
p. 59, pl. 8, figs. 5-10.

Typical representatives of this long-range form occur at the

following localities: Chipola facies locality no. 6; Arca facies lo-
icalities nos. 24, 26, 30; and Cancellalllia facies localities nos. 50liiil

and 58.

Genus MARGINULINA d'Orbigny, 1826

Marginulina dubia Neugeboren
Plate 17, figs. 4, 5

Marginulina dubia Neugeboren, 1851, Siebenburg. Ver. Naturwiss. Verh. u.
Mitt., vol. 2, p. 120, pl. 4, fig. 1.

_ _ .. Cushman and Laiming, 1931, Jour. Paleontology, vol. 5,
p. 98, pt. 10, fig. 7.

Cushman and Parker, 1931, Contr. Cushman Lab.
Foram. Res., vol. 7, p. 3, pl. 1, fig. 6

Marginulina sp.? Cushman, 1930, Florida Geol. Survey Bull. 4, p. 27, pl. 4,
figs. Sa, b.

Marginulina dubia Cushman and Ponton, 1932, idem., Bull. 9, p. 59, pl. 8, figs.
11a, b.

Cushman and Cahill, 1933, U. S. Geol. Survey Prof.
Paper 175-A, p.'1'3, pl. 4, figs. 7a, b.

Typical specimens of this species occur at the Ecphora facies

localities nos. 39, 41 and 47.

Marginulina glabra d'Orbigny
Plate 10, figs. 3, 4

Marginulina glabra d'Orbigny, 1826, Ann. Sci. Nat., vol. 7, p. 259, mod. 55.
Parker, Jones and Brady, 1865, Ann. and Mag. Nat.

History, ser. 3, vol. 16, p, 27, pl. 1, fig. 36.
_..H. B. Brady, 1884, Challenger Rept., vol. 9, p. 527, pl.

65, figs. 5, 6.
_._..______ Cushman and Ponton, 1932, Florida Gol. Survey Bull.

9, p. 59, pl. 8, figs. 12a, b.

Typical specimens of this species occur at the Shoal River facies
Incalities nos. 18 and 19.

1' ";i
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Genuss iDNALN pd'4Oprigny 17.6
Da)ntommni Parkrmns rindBay,17Anad

Prsr ,vlt 82p3 8, l. 1 ,f4 . 6
Nodoara(Denal andcommn i r 'Oek b187 , Ann6, Soc. ei. Micr., vol. 7, p.

na)icommu nis Fornasinii,:ii 184,Me . ead S L s i
vol, 4. pl315i..8-0

Flinalina iniiaia, 18 , ra . R . U , S .N t M s., i s.

Dentlin festlana Cushman184, 193,idemNa. b.7, Pol. , p. 4, pl. 128, figs.

Dentaina nornta ushman86, 19t3, Akdm., Wusl. 104, Pt . 48 .7, p . 2,pl

8, figs. 218.3

Nodsara Denalia)comusmniPakJoe and Carill, 1833, An. S.Gonduvy rf

911, pl. 5, fig. 
NodsaraDenalia)cushmani anaodd, 194, Cusmn Aca. Fora. Rsi.

, p. 2, pl. 3, fig. 1.
-i--tai-i-Flina co97(18ohr ,nn .aReat. RUSNat.Mus.,p

iiiiii

Platei 23i, fig. iii

-- ------ _.___--- Re ussm, 1 1 3, eih . deutsc. geoP . G, s.5, vol. 3, pfi63,

., 252.12 l 2 is 2 3

_ ___Cushman, 1913, idem., Bull. 1, Pt. 3, p. 5, pl. 127,

Dentlinacomm nis Cushman, 193, Foidm. Gull. 104ve Ptu4,l. 7, p. 3,l

a-- d'rigyar mait Cushman, 1930,CnrusmnLb Floria Geol.,
vol. 7, ~p. 8, pl. 5, fig . 2

_____-____ Cushman and Ponton, 1932, ide., BulGel. Suve p. r61.

Typica spernens of this species occur at the Are facies locali-

n a n l f i o i o 58.i

.liii £iiiiiiiiiiii :

t s o 2 2 , , 7 2 3 3l lities no 3

.Dentalina cowobrina emaciata Reuss

.iii~xiiPxii I'g~liBi

pl. 3, fig. 9.~
Wiss. Wie ., vol. 2, p. 132,pl. 2, fi s. 12, 13

H. B Bray, 884,Chalengr Ret., ol.9, p 502 pl
62, figs. 25, 26. :rrrrr

Flin, 197 189), ept U. . N t. us. p.310 pl56, fig. 1.:~i~ r .
__ _ _ _._ __._ _. ___ C u h m a n , 9 13 , i e m ., B ll. 7 1 P t . 3 p . 5 6 p L 2 7

fig. 9.R

Typical specimens of this species occur at the Area facies locali
tiesnos.25,33; nd a Cacellriafacis loaliy no 58

{.i. ._, ,I ~
L.l;~-?~, i ~ I i
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Detaina iiiula (d'Orbigny)ii

Plate 23, fig. 12, 13
Nodesaria pyrua d'Obgy 185, TbeuMethod.
Nodostia seitoadObin,12,Fram. Foss. Vienne, p. 34, figs. 20-23.

iiiiiliiiiiii

Nodosaria pyruls ilasn,15,Rc Foram. Gt. Britain, p. 17, fig. 39.
Dentalina sp.? Cushmian, 13,FoiaGeol. Survey Bull. 4, p. 28, pl 5,

Dentain pyrdsa Cushman and Ponton, 1932, idem., Bull. 9, p. 61, ph. 9, figs. 5,
6.

Dentalina sp.? Cushman and Cabill, 1988, U. S. Geol. Survey Prof. Paper
175-A, p. 14, pl. 5, fig. 4.

Typical specimens of this species occur at the Arca facies locali-

ty no. 24; and at Eephoa facieslorcalities nos. 44, 45.

iiii ;

p. 61, pl. 9, figs. 1, 2.

Incomplete tests of this species were found at the Chipola
facies locality no. 6. Specific name is not given to this species as

most of the specimens are incomplete. Cushman and Ponton (1932,
p. 61) also reported it to occur rarely in the type Shoal River, at
Shell Bluff, Walton County, Florida.

Dentalina sp. B
Plate 6, figs. 8, 9

iiiiii ii !ililiiiiiiiiliiiii

Dentalina sp.(?) Cushman and Ponton, 1932, Florida Geol. Survey Bull. 9,
p. 61, pl. 9, tigs. 3, 4.

Fragmentary specimens of this indeterminable form occur atiiiiiiiiii

the Chipola facies locality no. 6. It was not observed in any other

portion of the section.

Genus ASTACOLUS Montfort, 1808
Astacolus sp. ? (Cushman)

Plate 26, figs. 10, 11
Planularia sp.(?) Cushman, 1930, Florida Geol. Survey Bull. 4, p. 26, pl. 4,

figs. 4, B, 6.
_. __-- Cushman and Ponton, 1932, idem., Bull. 9, p. 59.

Typical immature specimens of this species occur at the Arce

facies locality no. 24, and Cancellaria facies locality no. 58.

Genus NODOSARIA Lamarck, 1812
Nodosaria calomorpha Reuss

Plate 18, fig. 10
Nodosaria (Nodosaria) caloamorha Reuss, 1866, KL Akad. W iss Wien, Math.-

Nu.lDnc.WnOeehB 2,b1p19p1
figs.1-19.n

;;;;;;;
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Nodsara c~loorpa Cushman and Ponton, 1932, Florida Geol. Survey Bull.

9, pp. 61, 62 piiiiii 9,iiiiiifig.iiiiiiii7.i

Typial rpreentatives of this species are recorded from the
Cancelari fce localities nos. 55 and 58.

Nodosaria catesbyi d'Orbigny
Plate 26, fig. 6

Nodoari caesbi dOrbigny, 1839, in De la Sagra, Historia fisca, politica y
natralde a ilade Cuba, Foraminifires, p. 16, pl. 11, figs. 8-10.

-Cushman, 1930, Florida Geol. Survey Bull. 4, pp. 28,

;r l l i sriir :iiiiii iii

Cushman and Ponton, 1932, idem., Bull i 9, p. 61.i

mens of this species, which are characterized by a
two-hameredtes with a short basal spine, are recorded from

th rafce onlity no. 24, Ecphorai facies locality no. 40 and

Cancellari slocality no. 53.

N0dosaria longiscata d'Orbigny

Nodoari logisatad'Orbigny, 1846, Foram. Foss. Vienne, p. 32, pl. 1, figs.

Cushman, 1929, Contr. Cushman ILab. Foram. Res.,

Oliig, i ili ~~,ii0";x ~~i iii iiiiiiiiiiiiiiiiiiii

vol. 5, p. 86, pl.12, figs. 251, 26.
-------- -Cole and Gillespie, 1930, Bull. Am. Paleontology, vol.

15, o. 5 b, p 8,pl. 3, fig. 9; pl. 4, fig. 1.
l 6, fi_._4__Cole and Ponton, 1930, Florida Geol. Survey Bull. 5,

---- Cushman and Ponton, 1932, idem., Bull. 9, p. 62.

Cushman and Stainforth, 1945, Cushman iab. Foram.

Res. pecia Pub. 14, p. 24, pl. 3, figs. 19-21.
Cushman and Todd, 1945, idem., Special Publ. 15, p.

Hermudez, 1949, idem., Special Publ. 25, p. 145, pl. 9,

This pecienco nonly occurs at the Shoal River locality no. 18.

Geus SARACENARIA Defrance, 1824
Srcnria acutauricularis (Fichtel and Moll)

Nautius autauiculris Fichtel and Moll, 1798, Test. Mier., p. 102, pl. 18, igs.
Sarcenriaacuaurcularis Cushman, 1929, Contr. Cushman Lab. Foram.

Res. vo. 5p.88,pl. 13, fig. 12.

pl.,_fg__. 1_. Cushman, 1930, Florida Geol. Survey Bull. 4, p. 27,

Cushman and Ponton, 1932, idem., Bull. 9, p. 60.
-- __Cushman and Cahill, 1933, U. S. Geol. Survey Prof.

Paper175-A p. 3, pl. 5, fig. 1.
Cushman and Stainforth, 1945, Cushman Lab. Foram.

Res. pecia Pub. 14, p. 27, pl. 4, fig. 5.
Cushman and Ellisor, 1945, Jour. Paleontology, vol.

19, . 65, pl 74,fig. 13.
---- Bornmudez, 1949, Cushman Lab. Foram. Res., Special

Publ 2b p.I-524-pl. 8, figs. 61-62.
Typial secimns of this species occur at the Shoal River facies

r~ ii iiiiijii s~~li"" ii ~ iiiiiiiiiiiiiiiiiiiiiiiiiiiii~iii~
I i i i ii" i"' ""'"""" ii s ; ;; ; ; ii iii iii i iiiiiiiiiiiiiiiiiiiiiiiii"" i""" ' "": ""I i ir xfRiiliiii'"". iiii iaiiiiiiiiiiiiiiii

! iiiiiiiiii
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locality no. 18, the Arca facies locality no.2;teEpoafce
locality no. 40; and the Cancellaria facies lclt o 3

Subfamily LAGENINA

Genus LAGENA Walker andJao,19

Lagena clavata (d'Orbgy
Plate 25, figs. 11, 1

Olino clovata d'Orbigny, 1846, Foram. Foss. Vinep.2,l.1fg..
Lagena clarata Mackie, 1859, Recreative Sci., vol ,p 4,fg 3

. Cushman, 1930, Florida G

Cushman and Ponton, 193,ie. ul ,p 2

Typical specimens of this species oc

cality no. 24 and at the Cancellaria faciesiii

Lagena costata amtphora es
Plate 21, fig. 6

Iagena amtphora Reuss, 1862 (1863), Sitz. Akad is in o.4,P.1
p. 330, pl. 4, fig. 57.

Lageno costala (Williamson); var. amphora Cusha,11,U .Nt u.Bull. 71, Pt. 3, p 21, pl. 10, figs. 2, 3; pl. 12,

iiiiiiii! ~iiiiis irii'i

Cushman, 1929, Contr. CusmnLb oa.Rsvl
5, p. 70, pl. 11, figs. 11, 12.

.. __ --- _Cushman, 1930, Florida Go.S re ul ,p 1
pl. 5, tig. 8.

Cushman and Ponton, 1932:dmBll ,p 3

Typical specimens of this species occu
localities nos. 37, 38, 39; and Cancellariafaislcitno54

Lagena perlucida (Montgu
Vermiculum perlucidum Montagu, 1803, Test. BrtpE 2,pl 4 i.3
Lagena perlucida Brown, 1827, Illustrations of tecnhlg fGetBi

tain and Ireland, pl. 1, fig. 29.

iiiiiiiii ,s .....

ili;ii~~iliiiiiiirrrr~;ii

~iiii

iiiiiiiir~~~s; . i

Brown, 1844, idem., 2nd Ed.,

Lagena vulgaris Williamson, var. perlucida Wilasn18,Re.Frm
Gt. Britain, p. 5, pl. 1, figs. 7, 8.

Lagena perlucida Schlumberger, 1882, Feuille desjuenarlita.12

pl. 1, fig, 2.

Cushman, 1923, U. S. NatMu.Bl.14Pt4,p46
pl. 8, figs. 12, 13.

Cushman, 1930, Florida Go.Sre ul ,p 9
fCushman 

and Parker,
Foram. Res. vol. 7, p. 6, pl. 1, fig. 22.

----- _._._______________Cushman and Ponton, 192,FoiaG l.S re Bu .
9, p. 62.

iiiiii Typical specimens of this species occ

localities nos. 3, 9; Are facies localities n.
localities nos. 37, 40; and Cancellmria facislcltesnst9 0
54 and 58.



agena substriata WilliamsonLag ita Williamson, 1848, Ann. and Mag Nat. History, ser. 2,

a substriata Williamson, 1858, Recent Foraminifera, Gt. Bri-
tain, 1p.7, l. 1, fig. 14.

a substrata Cushman, 1913, U. S. Nat. Mus. Bull. 71, Pt. 3,
p. 20, pl. 8, figs. 1-3.

taeaotii Cushman, 1923, U. S. Nat. Mus. Bull. 104, Pt. 4, p. 56,pl.

_ Cushman, 1927, Scripps Inst. Oceanography Bull., Tech.

Cushman, 129, Contr. Cuhma Lab. Foramii es.

Cushman, 1930, Florida Geol. Survey Bull. 4, p. 31, pl. 5,

Cushman, Stewart and Stewart, 1930, San Diego Soe.

Cushman and Laiming, 1931, Jour. Paleontology, vol.

Cushman, 1931, Tennessee Div. Geol. Bull. 41, p. 37, pl.

Hado, 1931, Tohoku Imp. Uni Sci. Repts., 4th ser.,
,p. 108, text fig. 64.

Cushman and Cahill, 1933, U. S. Geol. Survey Prof.
a i, p. 16, pl. 5 fig. 11.

.19, p. 216, pl. 27, fig. 4.

Hergquist, 1942, Mississippi Geol. Survey Bull. 49, p.

!,, i ,,,
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TABrE 3
DISTRIBUTION OF LAGENIDAE IN THE MIOCElNEli OF THE

FLORIDA PANHANDLE

Robdue amrens-

Rob us eianu Spins d dsas ~

iiiiiiiHPiiiii iiiiiiiiii

Robulus atentatnus - -

Robulus fleridanus
Robulus iota

ii

ii iiii i ai ilI, s

Robulus vaughaiiiiiiiiiiiiii ni-iii-

Marginu ina dubia --
Ma ginuina glabra-Dentsl communis

Dentalina sp. A --
Dentalina sp. B
Astacolus sp.-

iiINodosaria calomorpha
Nodosaris catesby
Nodosaria longiscata
Saracenaria acutauricularis
Lagena clavata-- -
Lagena costata amphora - -Lagena perlucida - -
Lagena substriata -

iiiiii;

Lagena sulcata -
Procerolagena gracilis -Ii--

p. 558.
Bermudez, 1949, Cushman Lab. Foram. Res., Special

Publ. 25, p. 118, pl. 10, fig. 48.

Typical specimens of this species occur at the Arca facies locality

: iiiii' ii'

no. 24 and the Cancellaii facies locality no. 58.

Genus PROCEROLAGENA Puri, n. gen.

Type species: Lagena gracilis Williamson

Test elongate, fusiform, highly drawn out on both sides; with
a long neck and expanded lip, without an entosolenian tube; aper-

ture terminal. Surface of the test ornamented with strong longi-
tudinal striations, ribs or ridges.
Range : Miocene to Recent.

Procerolgen gracilis Williamson

Plate 25, figs. 9, 10
Lagena gracilis Williamson, 1848, Ann. and Mag. Nat. History, ser. 2, voL

1, n. 13, pl. 1, fig. 5.



fg _.3,4.__Cushman, 1923, U. S. Nat. Mus., Bull. 104, Pt. 4, p. 22,

Chapman and Parr, 1926, Jour. Linnean Soc. Zool., vol.
36, . 37, pl 17,fig. 4.

Cushman, 1929, Contr. Cushman Lab. Foram. Res., vol.
5, .6, p. 1, fg. 2; p. 88, pl. 13, fig. 11.

----_ --- _._Hada, 1931, Sci. Rept. Tohoku Imp. Univ., ser. 4, Biol.,

Cushman and Panton, 1932, Florida Geol. Survey Bull.
9, .6 , p. 9 fis. 8, 9.

Typial secnens of this species occur at the Area facies
locaity o. 2 an the Cancellaria facies locality no. 58.

Family POLYMORPHINIDAE

Subfamily POLYMORPHININAE

Gens POLYMORPHINA d'Orbigny, 1826

Polym~orphina advena Cushman
Plate 13, fig. 5

Polyorphna aven Cushman, 1922, U. S. Geol. Survey Prof. Paper 129-F,

_Cushman, 1929, Contr. Cushman Lab. Foram. Res., vol.

__Cushman and Ozawa, 1930, U. S. Nat. Mus. Proc., vol.
77, rt.6, p 11, pl. 30, fig. 10.

------ __.-Cushnman and Ponton, 1932, Florida Geol. Survey Bull.
9, .6 , p. 1, fg. 4.

. ___.._ __ Cushman, 1935, U. S. Geol. Survey Prof. Paper 181, p.

Cushman and McGlamery, 1938, idem., Prof. Paper
189-, p.106,pl.24, fig. 21.
- ----- Cushman and Ellisor, 1945, Jour. Paleontology, vol. 19,

p. 59, p. 74 fi. 20.

Typial seciens of this species occur at the Chipola facies
loclit no 3 ndat the Oak Grove facies locality no. 16.

Gens PEUDPOLYMORPHINA Cushman and Ozawa, 1928
Psuooyorphina dumblei ((Cushman and Applin)

Plate 28, fig. 8
Polyorphna cmprssu d'Orbigny, var. dumblei Cushman and Applin, 1926,

Bull.Amer.Asso. Petroleum Ceologists, vol. 10, p. 173, pl. 9, figs. 4, 5.
Pseuopolmorpinadumblei Cushman and Ozawa, 1930, Proe. U. S. Nat. Mus.,

vol.77, rt. , p. 25, figs. 1la, b.
Cushman, 1930, Florida Geol. Survey Bull. 4, p. 35,

---------- ---_. --------Cushman and Ponton, 1932, idem., Bull. 9, p. 67.
Typial seciens of this species occur at the Area facies locality

no. 4 ad Cacelaria facies locality no. 49.

Psedopolyrnorphina rutila (Cushman)
Plate 21, fig. 8

Polmorhin reinaH. B. Brady, .Parker, and Jones, var. rutila Cushman,
1923 U.S. Gol.Survey Prof. Paper 133, p. 34, p1. 5. figs. 7, 8.
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Pi udopolymorphina rutila Cushman and Oz

vol. 77, Art. 6, pl. 26, figs. 3a, b.
Cushman, 1930, FloriaGo.SreBul4,p36p.

5, fig. 20.
_. ....... Cushman and Pontor,13,ie . ul ,p 7

Typical specimens of this speciesocuatheEprafis
localities nos. 37, 38, 39, 40 and Cancellrafce oaiisns 8
53, 54 and 58. This species is conf
cellaria facies of the Choctawhatchee Saeadi sflmre
for these two facies.

Genus GUTrULINA d'Orin,12
Guttulina austriacat'rin

Guttulina oatriaca d'Orbigny, 1846, Foran.Fs.Venp 23 l 2 is
23-25.

Polymnorphina oblonpa d'Orbigny, ibid., p. 23,p.1,fg.2-.
H. B. Brady, 1884, ChlegrRp.(o.9 .59 l

73, fig. 4.
Guttalina austriaca Cushman and Ozawa, I90 rc .S a.Msvl 7

p. 29, pl. 4, figs. 3-5.
_ Cushman and Cabill,13,U .Go.Sre rf

Paper 175-A, pp. 17, 18, pl. 6, figs. 3, 4

Typical specimens of this species cu tteCioafce
localities nos. 3, 4, 6, 8, 9; the Ecphoafce oaiisns 8
40; and the Cancellaria facies locality o 7

Guttulina caudatad'riniiPlate 9, figs.iii

Gulina caudata d'Orbigny, 1826, Ann. Sci a. o.7 .26 o 6

iiiiii ii i i

----. _Fornasini, 1900, Boll S
fig. 2.

..------..-------- --- Cushman and Ozawa,13 ,P o.U S a.M sv l
77, Art. 6, p. 36, pl. 6, figs. 4, 5.

---Cushman and Ponton,13,FoiaGo.Srelul
9,p. 65, pl. 9, figs. 16, 17.

Typical specimens of this species cu tteCioafceilocalities nos. 3, 9.iii i

Guttulina costatula Galkoa n ise

iiiiiiiiiiiiiiiiiii iii ii

iiiPlate 21, f.iiiiii

iiiiiiii Uis~ i

Polymorphina (Guttulina) costatula Gallowa

tology, vol. 1, p. 57, pl. 9, figs. 10a, b.
Guttulina costatula Cushman and Ozawa,1

77, Art. 6, pl. 6, figs. 3a, b.
------- ---- --------_Cushman, 1930, FloriaG o.S re Bul4,p 3 ,p.

5----, fig. 15.
- ---- -_-----Cushman and Ponton,13l ie . ul ,p 5

Typical specimens of this speciesocuatheEp rafcs
localities nos. 37, 38, 39, 40; and the awlai aisielte
no 49, 53, and 54.
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Gttuina irregdariiii (d'Orbigny)

Plate 9, figs. 8, 9, 10
Gloulia ireglaris d'Orbigny, 1846, Forarn. Foss. Vienne, p. 226, pl. 13,

fis 9, 10.,',Gutulia ireglaris Cushman and Thomas, 1929, Jour. Paleontology, vol. 3,
p 17,p.2 , figs. 2a-c.

Cushman and Ozawa, (part) (not d'Orbigny) 1930,
Prc .S at. Mus., vol. 77, Art. 6, p. 25, pl. 3, figs. 4, 5; pl. 7, figs. 1, 2.

____ _Howe and Wallace, 1932. Louisiana Geol. Survey Bull.
2p.4,p.8, fig. 8.

Cushman, 1935, U. S. Geol. Survey Prof. Paper 181,
p.2,p.9 igs. 13-16.

Howe, 1939, Louisiana Geol. Survey Bull. 14, p. 52, pl.

Tpclsecirnens of this species occur at the Chipola facies
loclites os.1, 3, 4, 5, 6, 7, 8, 9 and 13.

Guttulina laca (Walker and Jacob)
Plate 9, figs. 11, 12

Serpua latea alker and Jacob, 1798, Adam's Essay, 2nd ed., p. 634, pl. 24,

Polmophia acea (Walker and Jacob), var. amtygdaloides Brady, Parker
adJns1870, Trans. Linnacan Soc. London, vol. 27, p. 214, wood cuts.

P riliii lactea. HI. B. Brady, 1884, Challenger Rept., vol. 9, p. 559, pl. 71,

Bagg, 1904, Maryland Geol. Survey Miocene Rept., p-
47,p. 3,fgs. 5, 6.

---- _ W _1__, fg. Cushman, 1918, U. S. Geol. Survey Hull. 676, p. 53,

6."

_____----- __Cushman and Ponton, 1932, Florida Geol. Survey Bull.
9p.6,p.9, figs. 15a, b.

Tpclseeirnens of this species occur at the Chipola facies
localtiesnos.1, 3, 5, 6, 9.

dutuina lactea earlandi Cushman and Ozawa

ava Jones (not Williamson), 189, Foram. Crag. Pt. 3,

p.24 l ,fig. 22.
Polmorhin lctea var. concuva Sidebottom, 1907, Mem. Proc. Manchester

Li.P io.Soc., vol. 51, No. 9, p. 14, pl. 3, tigs. 8, 9.
Guttlin latea(Walker and Jacob) var. earlandi Cushman and Ozawa, 1930,

Prc .S at. Mus., vol. 77, Pt. 6, p. 45, pl. 10, fig. 5.
Guttlin latea(Montagu), var. earlandi Cushman, 1930, Florida Geol. Survey

Bul , .3 , pl. 5, fig. 19.
Guttlin latea(Walker and Jacob) var. earlandi Cushman and Ponton, 1932,

id mB l.9, p. 65.

Tpclsecinens of this species occur at the Shoal River
faces ocaitis nos. 17, 18, 20; and the Cancellaria facies localities

Guttulina roemeri (Reuss)
Glablin romer Reuss, 1855 (1856), Sitz. Akad. Wiss. Wien, vol. 18, p. 245,
Guttulna deormat Reuss, ibid., p. 245, pl. 6, fig. 64.
Polyorphna vula Egger, 1857, Neues Jahrb. fiir Min., Jahrg., p. 285, pl.

10, 9 fis.26i9

;;, ; r nr: nns

: ir i i : x

N'2"2 ; snx... , .
iiri rri-lll IIII

n Ni;E ss~ :I ;Oi'0; i "

il; s; sN@ ,N
Nrr,~ri s"r 0"illx ,i sl~~l ;ii, : ln rlr

N,, r-rrsi xs rI
N N N"



108 FLORIDA GEOLOGICAL SUJRVEY--BULLETIN THIRTY-SIX

Plol pin deflx ryosi 84 Mikrofauna Karpackiego piaskowka

Gutulina dubia Aweizw 1911, Mems. Aa. Imp. Sci. St. Petersbourg, vol.
29, No. 3, p. 19, dfis a-d.

PolyopiasrraCamn 1917, Geol. Survey, Western Australia, Bull.
82 p 4, pl. 10, fily. '

Gufut n reee Ousaman and Osawa, 1980, Proc. U. S. Nat. Mus., vol. 77,
Art. 6, p. 41, pL. 9, fita. Ba-c.

.................. Cushman and Ponton, 1932, Florida Geol. Survey Bull.
9, p. 66.

Typical speecinens of this species oecur at the Arce facies locality
no. 24.

Genus GLOU A d'Orbigny, 1826

;s:ii~i:iiii~iiii; iiiii £

Globuia gibba d'Orbigny

Globulina plbbs d'Orbigny, 1826, Ann. Sci. Nat., vot. 7, p. 266, No. 10, Modeles,
No. 68.

.. _..._._.-. d'Orbigny, 1846, Foramn. Foss. Vienne, p. 227, pl. 13,

Cushman and Ozawa, 1930, Proc. U. S. Nat. Mus., vol.
77, Art. 6, p. 60, pl. 16, figs. 1-1.

........._Howe and Wallace, 1932, Louisiana Geol. Survey Bull.
2, p. 46, pl. 8, figs. 11a, b.

_ Cushman, 1935, U. S. Geol. Survey Prof. Paper 181, p.
25, pl. 9, fig. 18.

Howe and Wallace, 1939, Louisiana Geol. Survey Bull.
14, p. 53, pl. 6, figs. 25, 26.

.__..--- Cushman and Applin, 1943, Contr. Cushman Lab.
Foram. Res., vol. 19, p. 35, pl. 7, fig. 19.

- Todd, 1952, U. S. Geol. Survey Prof. Paper 241, p. 17,
pl. 3, fig. 4.

Typical specimens of this species occur at the Chipola facies
localities nos. 1, 3, 4, 5, 6, 7, 8, 9, 10, 13, 14; the Arce facies lo-
calities nos. 24, 25, 26, 27, 28, 30, 31, 32; the Ecphora facies locali-
ties nos. 37, 38, 39; and the Cancellaria facies locality no. 49.

Globulina inaequalis Reuss

Globulina inaequalis Reuss, 1850, Denkschr. K. Akad. Wiss. Wien, vol. 1, p-
377, pl. 48, fig. 9.

_ ---- Cushman, 1930, Florida Geol. Survey Bull. 4, p. 35,
pl. 5, fig. 22.

Cushman and Ponton, 1932, idem., Bull. 9, p. 66, pl.
10, figs. la-c.

Typical specimens of this species occur at the Chipola facies lo-
calities nos. 1, 4, 8; the Arce facies localities nos. 24, 30, 32; Ec-

phora facies locality no. 39; and the Cancellaria facies localities
nos. 50 and 58.

Globulina inaequalis caribaea d'Orbigny
Globulina caribaea d'Orbigny, 1839, in De la Sagra, Historia fisca, politica

y natural de la isla de Cuba, Foraminiferes, p. 135, pl. 2, figs. 7, 8.
Globulina inaequalis Reuss, var, earibaea Cushunan and Ozawa, 1930, Proc.

U. S. Nat. Mus., vol. 77, Art. 6, p. 75, pl. 18, figs. 5, 6.

'iiiiii
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---------- Cushm n and Ponton, 1932, Florida Geol. Survey Bull.

Typial pecmen ofthis species occur at the Chipola facies
l and at the Eehora facies localities nos.

Glo ii rotundata (Bornemann)i

Plate 9, fig. 7
Guttlin rotndaa Bonemnn, 1855, Zeitschr. deutsch. geol. Gesell., vol

Globlin rotndaa Cuhma, 1930, Florida Geol. Survey Bull. 4, p. 35, pl.

---- __-----_-_ C shm n and Ponton, 1932, idem., Bull. 9, p. 67.
Typial pecmen ofthis species occur at the Chipola facies

localities nos. 4 and 8. "

GnsPRULINA d'Orbigny. 1826
Pyruinaalbtrossi Cushman and Ozawa

ite 18, figs. 13, 14
nd Ozawa, 1930, Proc. U. S. Nat. Mus., vol. 7

--- Cush .n, 1930, Florida Geol. Survey Bull. 4, p. 34, pl.

--- --- _---- -Cuhm n and Ponton, 1932, idem., Bull. 9, p. 66.
Typial peciensof his species occur at the Cancellaria facies

loclites os.52 nd 6.So far as it is known, this is confined to
theCanellriafaces f te Choctawhatchee Stage.

HINA Cushman and Ozawa, 1928

parcei Cushmain and Ozawa

,1914, Trans. Roy. Soc. Edinburgh, vol. 49, p.

SigmmorhinapeaceyiCusman and Ozawa, 1930, Proc. U. S. Nat. Mus.,

-- --- -_--_ -_-_ Cuhm n and Ponton, 1932, Florida Geol. Survey Bull.

Typial pecmen ofthis species occur at the Chipola facies
locality no. 4 anditheiOaiGrove facies locality no. 16.

Simmrhina undulosa (Terquern)
e6, figs. 10, 11, 12

Polyorpina mygaloies erquem (not Reuss), 1878, Mdrn. Soc. Geod.
Fraceser 3,vol 1,p. 9, pl. 3 (8), tigs. 22, 25 (not 23, 24, 26-30).
Polymrphia undlosaTerqem, 1878, ibid., p. 41, pl. 3 (8), figs. 35a, b

SigmmorhinaundlosaCusman and Ozawa, 1930, Proc. U. S. Nat. Mus.,
vol.77,Art 6, . 11, l. 4, figs. 4, 5.

- CsmnCsmn and Ponton, 1932, Florida Geol. Survey Bull.

Typcalreresntaivs of this species occur at the Chipola

faceslo altiiiosi1ani2
iiiiiiiiiiiiiiiiiii
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Smrhn ilimo:Trquim, 1878,mn MTrqem
1lat p8, 37..

Poyorphina lataWlewn aovr bog illiamsoni Cushma andcOz

vol. 77, Art. 6, pl. 38, figs. 3, 4.
_.Cushman, 1930, FloridaGo.SreBul4,p36p.

6, fig. 4.
Cushman and Ponton, 13,ie. ul ,p 7

Typical specimens of this species ocu< tteArafce o

city no. 24 and the Ecphora facies loaltno37

TABLE 4

DISTRIBUTION OF POLYMORPHINIDEI H ICN
OF THE FLORIDA PANHNL

m L ' R" ';' """ m ;;"' ^'

Genus and Species xa.

Polymorphina advena - --
Pseudopolymorphina dumblei
Pseudopolymorphina rutila Gtuiaasraa-

Guttulina caudata -1
Guttulina costatula - -
Guttulina irregularis -tuialce

Guttulina lactea earlandi u t oemri

Globulina gibba - -
Globulina inaequalis -_ - _ -
Globulina inaequalis caribaea --
Globulina rotundata
Pyrulina albatrossi -
Sigmomorphina pearceyi --mmrhnaudls

gmomorphina williamsoni

Family PENEROFLDA

Subfamily SPIROLINA

Genus PENEROPLIS Montot,10
Peneroplis bradyi (uha

Plate 7, figs. 1, 2
Peeroplis pertusus (Forskal), var. planatusWoda,183ThObeer

vol. 4, p. 77.
Peeroplis planatus Cushman (not Fichtel andMl) 91 .S a.Ms

Proc., p. 75, pL 18, fig. 9.
----------- __...Cushman, 1922, CarneiInt.Wah go P b 31

p. 79.
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dyi Cushman, 1930, . S. Nt. Mus. Bull. 104, Pt. 7, p. 40,
p f s. 8-10.

Cushman and Ponton, 1932, Florida Geol. Survey Bull.

specimens of this species occur at the Chipola facies

Genus PUTEOLINA Hofker, 1952

NAUTILUS (part) of authors
PENEROPLIs (part) of authors

us Hoker, 1949 (not Puteolus Monterosato, 1888)
lin Hofker, 1952 (n. name for Puteolus Hofker)

Puteolina proteus (d'Orbigny)

ote d'Orbigny, 1839, in e la Sagra, Historia isa, politica y
de la isla de Cuba, Foraminiferes, p. 60, pl. 7, figs. 7-11.

l is s d'Orbigny, ibid., p. 62, pl. 6, figs. 21, 22.
SH. B. Brady (part), 1884 Challeger ept., vol. 9, p. 14,

oteus Cushman, 1921, Proc. U. S. Nat. Mus., vol. 59, p. 75, pl. 18,

Cushman, 1922, Carnegie Instit. Washington, Publ. 311,

Cushman 1930, U. S. Nat. Mus. Bull. 104, Pt. 7, p. 37,
p s. 1-17.

Cushman and Penon, 1932, Florida Geol. Survey Bull.
,pl. 10, figs. 7-11, 14.
reus Hofker, 1949, Jour. Roy. Micr. Soc. London, ser. 3, vol. 70,

o. 352, p. 394.
us fker in Thalman, 1952, Jour. aleontology, vol. 26, p. 25.

specimens of this species occur at the Chipola facies
l o10.

t of most specimens prevents its specific identity.

ecies is recorded from the Chipola facies localities nos.
5, 6, 7, 8, 9, 10, 11, 12, 13 and 14. It is the most charac-

ecies of the Chipola facies of the Alum Bluff Stage.

iI~I~lBB~i sIIiiiii =ii iiiiiiiii



TABLE 5

DISTRIBUTION OF PEN EROPLIDAE INTH MICN
OF THE FLORIDA PANHANDL

Genus and Species.

Peneroplis bradyi

ii iiiiiii ~ r iiiiiiiiii,=

Puteolina proteus
Archaias sp.
Sorites (?) sp. (?)

Family HETEROHELICIDAE

Subfamily GUMBELININAE

Genus GUA :ELINA Egger, 19
?Girnbelina sp.

Specimens questionably referred to the gensGibln.cu
at the Area facies localities nos. 25, 26, 27,3,2anEchr
facies locality no. 37.

Subfamily PLECTOFRONDICULARIA

Genus PLECTOFRONDICULARIA Liebu,10
Plectofrondicularia floridana Cuha

Plate 13, figs. 3, 4
Plectofrondicularia floridania Cushman, 1930, FloridaGo.SrvyBl.4

p. 41, pl. 8, fig. 1.
_ Cushman and Ponton, 1932, ie. ul ,p 4 l

11, fig. 8.
Cushman and Cahill, 1932, T.S el Sre rf

Paper 175-A, p. 22, pl. 7, fig. 11.
Bermudez, 1949, Cushman Lab oa.Rs pca

Fubl. 25, p. 175, pl. 11, fig. 42.

Typical specimens of this species occur t thArafce
localities nos. 24, 27, 30, 32, 34I and 35.

Plectofrowdicularia mansfieldi CushmanadPno
Plectofrondicularia mansfieldi Cushman and Ponton, 193,FoiaGo.Sre

Bull. 9, p. 74, Pl. 11, figs. 7a, b
Typical specimens of this species occur at teOkGoefce

locality no. 16 and at the Shoal River facies locaiisns.1 n 9

Genus AMPHIMORPHINA Neugebore,15
Ampimorphina sp.
Plate 15, figs. 1, 2, 3

Amphimturphina sp. ? Cushman and Ponton, 1932, FloiaGo.Sre ul
9, n. 75, p1. 11. figs. 4-ft
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ical specimen of this species occur at the Yoldia faciesiae niii ii. 21 and 229i iii.ii

Genus NODOGENERINA Cushman, 1927
odog r

in  
dvena Cushan and iming

ina advena Cushman and Laiming, 1931, Jour. Paleontology, volt

Cushman and Pnton, 1932, Florida Geol. Survey Bull

L. 75, pl. 11, fig. 10.pical specimens of this species occur at the Yoldia facies
es nos. 21 and 22 and the species is a good marker for the

nYoldia facies.

Buliminella curta Cushman

ello curta Cushman, 1930, Florida Geol. Survey Bull. 4, p. 43, pl.
8,g. 4.p

1, tig. 14.

fig. 20-22.

Cushman and Kellett, 1929, Proc. U. S. Nat. Mus.,
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Bulininella sp.

iiiiiiiiiiiiii ii~ ii ii ii'i i i

Specimens referred to this species occur at teCioafce
localities nos. 1, 3, 9 and 10. They may represenasmlvrit
of B. elergantissinmo d'Orbigny.

Subfamily BULIMININAE

Genus BULIMINA d'Orbigny, 18
Bulinmina elongata d'Orbigny

!'iii i j~

iPlate 10, figs. 5, 6Bulimina clongata d'Orbigny, 1846, Foram. Foss. Bass.Te.Vinp.17
pl. 11, figs. 19, 20.

Bulimina inconstans Egger, 1857, Neues Jahrb. fuir Mir. .23 l 2 is
1-3, 8, 9.

Bulimina scabrinacula Reuss, 1860 (1861), Sitz. Akad. Ws.Wevl 2
p. 360, pl. 2, figs. 13a, b.

uliina gracili Cushman, 1930, Florida Geol. Survey
figs. 5a, b.

Bulimina elongala d'Orbigny, Cushman and Parker, l3
Lab. Foram. Res., vol 13, p. 49, pl. 7, figs. 1-3.

d'Orbigny, Cushman and Parker, 13,Cnr uha
Lab. Foram. Res., vol. 14, p. 93, pl. 16, fig. 12.

Typical specimens of this species occur atth SoaRie
facies localities nos. 18, and 20.

Bulimina inflata Seguenza
Plate 22, figs. 1, 2

Bulmina inflata Seguenza, 1862, Atti Accad. Gioenia Sci
p. 109, pl. 1, fig. 10.

_ ... Hadley, 1934, Bull. Am. Paleontoloyvl.2,N.7A
p. 16, pl. 2, fig. 9.

__ _... _Cushman and Parker, 1938, Cot.CsmnLb
Foram. Res., vol. 14, p. 58, pl. 10, figs. 4, 5.

_----..Bermudez, 1949, idem., Special Pub.2,pt12 l 2
fig. 6.

Typical specimens of this species occur at h rafce

locality no. 24 and at the Ecphora facies localitiesns 7 8 n

39.

Bulimina marginata d'Orbigny
Plate 23, fig. 2

Bulimina marginata d'Orbigny, 1826, Ann. Sci. Nat., vo.7 .291l 2
figs. 10-12.

Bulimina pupoides d'Orbigny, var. marginata Williamson18,Re.Frm
Gt. Britain, p. 62, pl. 5, figs. 126, 127.

Bulimina presli Reuss, var. marginata Parker and Jones,185PblsTrn.
vol. 155, p. 372, pl. 15, fig. 10; pl. 17, fig. 70.

Bulimina marginata Cushman, 1922, U. S. Nat. Mus. Bul.14 t ,p 1

pl. 21, figs. 4, 5.
__.__------ .. _ Cushman and Ponton, 1932, Floridk el ure ul

9, p. 77, pl. 11, fig. 12.
_._.-.._Cushman and Todd, 1945, Cushman a.Frm e.

Secoial unbl l n. 39, pl. 6, fig. 8.
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Bermudez, 1949, idem., Special Pubii 2, p. 182, p. 12,

Typical specimens of this species occur at the Area facies
ocalities nos. 25, 26, 27, 28, 30, 32; and at the Cancellaria facies

Bulimina ovata d'Orbigny
Plate 16, fig. 11

rvata d'Orbigny, 1846, Foram. Foss. Vienne, p. 185, pl. 11, figs.

H. B. Brady, 1884, Challenger Rept., Zoology, vol. 9, p.

Cushman, 1911, U. S. Nat. Mus. Bull. 71, Pt. 2, p. 7,

Cushman and Ponton, 1932, Florida Geol Survey Bull.
9, p. 78, pl. 11iiiig. 11.

Cushman and Parker, 1937, Contr. Cushman Lab.
Foram. Res. vol. 13, p. 47, pl. 6, figs. 4, 5.

Bermudez, 1949, idem, Special Publ. 25, p. 183, pl. 11,

Typical specimens of this species occur at the Area facies
localities nos. 28, 32, 35.

Genus FISsUI N Reuss, 1850
Fissurincf. F. marginato-perforata Seguenza

na cf. marginato-perfoata Cushman, 1930, Florida Geol. Survey Bull.

Cushman and Ponton, 132, idein., Bull. 9, p. 63.
Cushman and Poton (1932, p. ) rported this species from

he Oak Grove facies and the Shoal River facies. It also occurs at
he Chipola facies locality no. ; Area facies localities nos. 24, 25,
27, 30; Eephora facies locality no. 39; and Cancellaria facies

Fissurina orbignyaa lacunata (Burrows and Holland)
Plate 26, 1fgs. 2, 3

I agena laiunatii Burrows and Holland, in Jones, 1895, Foram. Crag, p. 205,

0== =====ii iiiiiiiiii iiiiii il iiiiiiiii
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Cushman, 1930, Florida Geol.SreBul4,p32
pl. 5, figs. 13a, b.

Cushman and Ponton, 1932, idem. ul ,p 3

Typical specimens of this species occur atheEpoafcs
localities nos. 38, 39; and the Cancellaria facies oaiisns 8 0
54, 55, 57 and 58.

Fissurina cf. F. striato-punctata (ParkeradJns
Plate 26, fig. 7

Lagena sulcata Walker and Jacob var. striato-punctte akradJns
1865, Philosophical Trans., vol. 155, p. 350, pl. 13,fg.2-7

Lagena striatopundtata Parker and Jones, H. B. Brady 88 n.adMg
Nat. History, 5th ser., vol. 1, p. 434, pl. 20, fig. 3.

Balkwill and Wright, 1885, RoaIrsAcdTan.
vol. 28, Sci., p. 339, pl. 14, fig. 20.

Chapman, 1893, Royal Micr. Soc.Ju. .54 l ,fg
15.

Goes, 1894, K. svenska vetensk.aa.Hnlvl 5
no. 9, p. 83, pl. 13, fig. 753.

Sidebottom, 1912, Quekett Mier lb orvl 1
p. 392, pl. 16, figs. 7-10.

Cushman, 1913, U. S. Nat. Must ul 1 t ,p 0
pl. 14, fig. 10.

Cushman, 1923, idem., Bull. 1i

fig. 10.
Cushman and Todd, 1945, CushmnLb oa.Rs

Special Publ. 15, p. 33, pl. 5, fig. 13.

p.2fg.2. Todd, 1952, U. S. Geol. SurveyPrfPae24,p16

Typical specimens of this species occur at h choafce
locality no. 40 and at the Cancellaria facies locty o 8

Genus OOLINA d'Orbigny, 183
Colina hexcagona (Williarsns)

Plate 25, figs. 7, 8
Entosolenia squamosa var. hexcagona Williamson, 1848,An n a.Nt

History, 2nd ser., vol. 1, p. 20, pl. 2, fig. 23.
Williamson, 1858, Recent Foraminfr fGetBi

tain, p. 13, pl. 1, fig. 32.
Lagena hexagona Siddall, 1879, Catalogue of Recent 1rts oamnfrp

Jones, 1895, Foraminifera of theCaP.2p.13pl
6, fig. 7.

___.._..._.---Silvestri, 1896, Pont. accad. Nu v iciAmv l
12, p. 117, pl. 2, fig. 19; pl. 3, figs. 1, 2.

figs. 2, 3-
_ __-- .------ ----- Cushman, 1922, U. S. Geol. Smre rf P pr19F

p. 129, pl. 29, fig. 12.

SCushman, 1923, ide., Prof Pa

Cushman, 1923, U. S. Nat. Mus.Bl.14Pt4,p2,
pl. 4, fig. 6.

Cushman, 1929, Contr. Cushma a.Frm e.
vol. 5, p. 72, pl. 11, fig. 18.

.................Cushman, Stewart and Stewart,1930,

Nat. History Trans., vol. 6,np 57, n1 3, fig. 7.
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Cushman, 1931, Tennessee Div. Geol. Bull 41, p. 38,

Howe and Wallace, 1932, Louisiana Geol. Survey Bull.

Cushman, 1933, Cushman Lab. Foram. Res. Special
Pu l. 5, pl. 21, fig. 20.

ushian, 1935, U. S. Geo. Survey Prof. Paper 181,

Howe, 1939, Louisiana Geol. Survey Bull. 14, p. 50, pl.

. (Cushman, 1940, Foraminifera, 3rd Ed., Key, pl 21,

, Bergquist, 1942, Mississippi Geol. Survey Bull. 49, p. 50,

g26. _ 'Frizzell, 1943, Jour. Paleontology, vol. 17, p. 348, pl. 56,

-Beck, 1943, iden., vol. 17, p. 602, pl. 107, fig. 23.
_ Cushman, 1945, Contr. Cushman Lab. Foram. Res., vol.

Cushman and Todd, 1946, iden., vol. 22, p. 86.
Cushman, 1946, U. S. Geol. Survey Prof. Paper 206, p.

Todd, 1952, idem., Prof. Paper 241, p. 16, pl. 2, fig. 20.
pical specimens of this species occur at the Arca facies lo-

nos. 24, 25, 30: the Ecphora facies localities nos. 38, 39;
a Cancellaria facies localities nos. 48, 53, 55, 57.

olina hexrgona scalariformis ( Williamson)

inia sam li (Montagu), var. scalariformis Williamson, 1858, Rec.

sclariformis Reuss, 182 (1863), Sitz. Akaid. Wiss. Wien., voli. 46,

ahexagona (Williamson), var. scalariformis Cushman, 1.913, U. S. Nat.

Cushman, 1929, Contr. Cushman Lab. Forarn. Res. vol.

(i -i- --Chman, 1930, rida l e B lil

pical specimens of this species occur at the Ecphora facies
ies nos. 38, 39; and the Cacellaria facies localities nos. 48,
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125) in recognizing the genus olin d'Orbign

Williamson as its junior synonym.

Subfamily VIRGULININAE

Genus VIRGULINA d'Orbigny, 182
Virgulina fusiformis Cushmar

Plate 21, figs. 9, 10
firgulina fnsiformis Cushman, 1930, Florida Geol. Surve ul ,p 5 l

8, figs. 8a, b.
Cushman, 1932, Contr. Cushman Lb oa.Rsvl

8, p. 20, pl. 3, figs. 11a, b.
Cushman and Ponton, 1932, Flori

Cushman, 1936, Geol. Soc. AmeriaBl. o.4,p
429, pl. 5, figs. 6, 7.

Cushman, 1937, Cushman Lab.Foa.RsSpcl
Publ. 9, pp. 18, 19, pl. 2, fig. 29.

Typical specimens of this species occur at theEpoafce
localities nos. 37, 38; and at the Cancellaria face oaiisns
49, 54 and 58.

Virgulina pontoni Cushman

Virgulina squwmosa Cushman, 1918 (not d'Orbigny), 1.S a.Ms ul
103, p. 58, pl. 21, fig. 6.

Virgulian floridana Cushman and Laiming, 1931 (not (uha,12) or
Paleontology, vol. 5, p. 109, pl. 12, figs. 3a, b.

Virgalina portford Cushman, 1932, Contr. Cushman Lab.Frm e. o.8
p. 17, pt. 3, fig. 7. .Cushman and Ponton, Florida Ge
80, pl. 12, figs. 10, 11.

Cushman, 1937, Cushman Lab.Foa.RsSpcl
Publ. 9, p. 19, pl. 2, fig. 26-28.

Typical specimens of this species occur at teCioafce
localities nos. 3, 4, 5, 6, 8, 9; and the Area facies oaiisns 4
27, 28, 30, and 32.

Virgulina punctata d'Orbigny
Plate 29, figs. 6, 7

Virguliva punctata d'Orbigny, 1839, in De la Sagra, Hisoifscpltcy
natural de la isla de Cuba, Foraminiferes, p. 139, pl. 1 is 5 6

VirguliNa subsquamoma Flint, 1897 (1899) (not EggerRp.US.Nt
Mus., p. 291, pl. 37, fig. 7.

Virgulina punctata Cushman, 1921, Proc. U. S. Nat. Mu.vo.5,p52pl
11, fig. 15.

_ _ ~~Cushman, 1930, Florida Geol. Sure ul ,p 4

pl.8,fis. ab.Cushman, 1922, Rept. Carnegie lnt a sigoPul
311, p. 31, pl. 3, fig. 9.

_.------- ----- .___.Cole, 1931, idem ., Bull. 6, p. 40, pl. ,fg 4
--------------------------Cushman and Ponton, 1932, iden. ul ,p 9
--- ._--- --------- ____Cushman, 1932, Contr. Cushman L b oa ,R svl

8, p. 9, pl. 2, figs. la, b.
....-------------Cushman, 1937, Cushman Lab.Foa .R s Spc lOni 9, 23, 3, figs. 2-27.
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Typical specimens of this species occur at the Eephora facies
alities nos. 37, 8, 39, 40; and the Cancellaia faies lcalities nos.

Virgulina sp.
Broken tests of this unidentifiable species occur at the Chipola

Virglina (Virgulinella) gunteri Cushiman
rglina floridana Cuslnan, 1929 (not Cushman, 1920), Contr. Cushman

Cushman and Ponton 1931, Contr. Cushman Lab.
Foram. Res., vol. 7, pl. 4, fig. 17.

Cushman and Ponton, 1932, Florida Geol. Survey Bull.
9, p. 80, pl. 12, fig. 7.

rgulina (Virgulinell) gunteri Cushman, 1932, Contr. Cushman Lab. Foram.

Cushman and Cahill, 1933, U. S. Geol. Survey Prof.
Paper 175-A, p. 24, pl. 8, fig. 2.

Cushman, 1933, Cushman Lab. Foram. Res. Special Publ.
5, pl. 27, fig. 23.

Cushman, 1937, idem., Special Publ. 9, pp. 34, 35, pl.

Typical specimens of this species occur at the Area facies
calities and the Cancellaia facies locality no. 58.

Virgulina (Virgulinella) guteri curtata Cushman and Ponton

gulina gunteri Cushman, var. curtata Cushman and Ponton, 1932, Contr.

_ --- iiiiii---ii-iCushman, 1932, idem., vol. 8, p. 22, pl. 3, iig. 18. i
Cushman and Ponton, 1932, Florida Geol. Survey Bull.

9 p. 80, pl. 12, Sig. 8.
rglina (Virgulinela) gunteri var. urtata Cushman, 1937, Cushman Lab.

Typical specimens of this species occur at the Ecphora facies

Vlulina (Virgulinella) mniocenica Cushman, 1932, idem. vol. 8, p. 23, pl. 3,

I:.i 9 i i! ii iii~ 'ii ° m iiiiiiiii
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figs. 5-16. Cushman, 1937, idem., Special Pub.9 .3,p.5

Typical specimens of this species occur at theCioafce
localities nos. 3, 8, 9; the Arca facies locality no. 1 n h c
phora facies localities nos. 42, 44, 46 and 47.

Genus BOLIVINA d'Orbigny, 1839
Bolivina advena Cushman

Bolivina advena Cushman, 1925, Contr. Cushman Lab. FormRe.vo.1Pt
2, p. 29, pl. 5, figs. la, b.

Cushman and Ponton, 1932, FloridaGo.SreBul
9, p. 83, pl. 12, fig. 3.

_Cushman, 1937, Cushman Lab. 1oa.Rs pca
Publ. 9, p. 95, pl. 10, fig. 16.

Typical specimens of this species occur atth Arafce
localities nos. 27, 30, 35.

Bolivina floridana Cushman
Plate 22, figs. 9, 10

Bolivina thoridana Cushman, 1918, U. S. Geol. Survey Bull 7,p 9 l 0
fig. 4.

Bolivinra descussata Cushman, 1925 (not Brady), Contr. CusmnLb.Frm
Res., vol. 1, Pt. 2, p. 31, pl. 5, figs. 6a, b.

Bolivina floridana Cushman, 1930, Florida Geol. Survey Bl.4 .4,p.8
figs. 15a, b.

_ ..... Cushman and Parker, 1931, ContCsmnLb
Foram. Res., vol. 7, p. 9, pl. 2, fig. 2.

.Cushman and Ponton, 1932, Florida el ure ul
9, p. 82.

Cushman and Cahill, 1933, U. S. Go.Sre rf
Paper 175-A, p. 26, pl. 11, figs. 11a, b.

.Barrat and von Estorff, 1933, p. 165 ls)
Cushman, 1937, Cushman Lab. Foa.Rs pca

Publ. 9, p. 85, pl. 10, figs. 2, 3.

Typical specimens of this species occur atthArafce
localities nos. 24, 25, 26, 27, 28, 32; and at the Epoafce
locality no. 43.

Bolivina marginata Cushman
Bolivina marginata Cushman, 1918, U. S. Geol. Survey Bull 7,p 8 l 0

fig. 1.
Cushman, 1925, Contr. Cushman LabFoa.Rsvl

1, Pt. 2, p. 30, pl. 5, figs. Ba, b.
Cushman, 1930, Florida GeDI. Survey ul ,p.4,p,8

figs. 9a, b.
Cushman and Laiming, 1931, Jour.Plotogv.

5, p. 110, pl. 12, figs. 6-8.
-----..---.._---Cushman and Parker, 1931, Conr.C s m n L b

Foram. Res., vol. 7, p. 9, pl. 2, fig. L.
_..-------Cushman and Ponton, 1932, Florida Go.Sre ul

9, p. 81.
____-Barrat and von Estorff, 1933, Jour.Plotogv.

7 n_._'171, n1. 23, figs. 14a, b.
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Cushman and Cahill, 1983, U. S. Geol. Survey Prof.
Paper 175-A, p. 25, pl 8, figs. Sa, b.

Cushman, 1937 Cushman Lab. Foram. Res. Special

Typical specimens of this species occur at the Chipola facies
lities nos. 3, 8; and the Area facies localities nos. 24, 25, 26, 27,
28 30, and 32.

Bolivina marginate multicosta-ta Cushman
Plate 22, figs. 3, 4, 5, 6

ivina. acnariens (Costa) var. multicostata Cushman, 1918, U. S. Geol
Survey Bull. 676, p. 48, p. 10, fig. 2.

ina nrginata. Cushman var niulticostata Cushman, 1930, Florida Geol.

Cushman and Ponton, 1932, idem, Bull. 9, p. 82.
Cushman and Cahill, 1933, U. S. Geol. Survey Prof.

iushman, 1937, Cushman Lab. Forim. Res. Special

Typical specimens of this species occur at the Area facies lo-
ties nos. 24, 25, 28, 32; and the Canellaria faies localities

Blivina robusta H. B. Brady
late 10, fig. 7

robusta fH. B. Brady, 1881, Quart. Jour. Micr. Sci., vol. 21, p. 27

1. B. Heady, 1884, Challenger Rept., Zoology, vol. 9,

Egger, 1893, Abhandl. hen. bay. Akad. Wiss. M1unchen,

lada, 1931, Tuhoku Imp. Univ. Sci. Rept., ser. 4, Biol.,

Cushman, 1937, Cushman Lab. Foram. Res. Special

Blivna paula Cushman and Cahill, in Cushman and Penton, 1932, Florida

Geol. Survey Hull. 9, p. 84, pl. 12, figs. 6a, b.
-Cushman and Cahill, 1933, U. S. Geol. Survey Prof.

Publ. 9, p. 91, pl. 11, fig. 9.

lities nos. 37, 3, 39; and the Concellaria facies localities nos.iii
48,49, 53, 55, 57, and 58
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lioilina plicat B. Brady, Parker and Jones, 1888 (not d'

Bivina tll Cushman, 1930, Florida Geol. Survey Bull

ol 80, Art 3. 3 .15, pl. 3, fig. 19.Cushman and Caill, 1933, U. S. G
Cushman, 1937, Cushman Lab. ForaR

Cushman and Cahill, 1933, U. S. Geol

a specific identification.
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Loxostoma gunteri Cushman

iana Cushman, 1918 (not H. B. Brady), U. S. Geol. Survey
. 8, pl. 2, fig. 5.
u teri Cushman, 1930, Florida GeoL SurIvey Bull. 4, p. 47, pl.

Cole, 1931, idem., Bull. 6, p. 42, L 2, igs. 2-4.

Cushman and Cahill, 1933, U. S. Geol. Survey Prof.

Palmer and ermudz, 1935, Mem. Soc. Cubana Hist.

teri Cushman, 1937, Cushman Lab. Foram. Res. Special Publ.

specimens of this species occur at the Arca facies

Genus REUSSELLA Galloway, 1933

loRuss, 1850, Denkschr. Akad. Wi. Wien, vol. 1, p. 374,

n a Schwager, 1877, l. com. Geol. Ital., vol. 8, p. 26, pl.,

Cushman and Kellett, 1929, Proc . S. Nat. Mus., vol

Cushman, 1930, FloridaGe Survey Bul. 4, p. 48, pl.8,

-range form is recorded from the following localities:

i l iiiiiiiiiiiiii~i~iiiiii~iii~~~i~~iiiiiiiiiiiiiiiiiiiiiiiiiZ2 8 iiiiiiiiiiiiiii~iii



Bermudez, 1949, Cushman Lb oa.Rs pca
Publ. 25, p. 199, pl. 12, fig. 62.

Typical specimens of this species occur atheCnlarafcs

"localities nos. 48 and 56. iii

Genus CHRYSALIDINELLA Schuber,10

Chrysalidinella pulchella (Cusmn
Plate 23, figs. 7, 8

Chrysalidina pulchella Cushman, 1918, U. S. Nat.Mu.Bl.13p_5,p
20, figs. 2a-c.

Chryalidinella pulchella Cushman, 1930, FloridaG

48, pl. 8, figs. 16a, b.

iiiiiiiiiiiiiii

Subfamily UVIGERININA

Genus UVIGERINA d'Orbigny,12
Unigerina auberiana d'Orlin

Plate 27, fig. 8
[ vigerina ouberiano d'Orbigny, 1839, in De la SagrHs; i iepltcy natural de la isla de Cuba, Foraminiferes, p.

Cushman, 1923, U. S. Nat. Mu.Bl.14 P.4 .13
pl. 42, figs. 3, 4.

Cushman, 1930, Florida Geo.SreBul4,p49

..,pl. 9, ig. 7.

Cushman and Ponton, 1932, ide. ul ,p 6
Cushman and Cahill, 1933, U .Go.Sre rf

Paper 175-A, p. 27, pl. 9, fig. 3.
Bermudez, 1949, Cushman

Publ. 25, p. 200, pl. 13, fig. 47.

Typical specimens of this species occur a h rafce o

cality no. 25 and the Ecphora facies localityno39

iiiiiiiii iii ;;8 i;;;

Uvigerina parkei Karr
Plate 17, figs. 8, 9

Uvigerina parkeri Karrer, 1877, Abhandl. K. K. Geo.Rih. o.9 .35
pl. 16b, fig. 50.

__.._-Cushman and Ponton, 1932, FoiaGo.Sre ul
9, p. 86, pl. 12, figs. 12a, b.This very much compressed form with tl

is quite common in the Ecphora facies localiteno.4,5,6ad
47. Since it has not been found in any othe
it should prove to be a good marker of the Echr ais

Uvigerina peregrina Cushma
Unigerina pygmaea Flint (not d'orbigny), 1897 (189)RetU.SNa.Ms

n. 320, npl. 8,fi. 2.

-""""ii~i;iiiiiiiiii,
_,,,,,,iiiiiiiiiiiiiiiiiiiii
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in perrina Cushman, 1923, I. S. Nat. Mus. Bull 104, pt. p4, p. 166,

Cushman, 1927, Bull. Scripps Instit. Oceanography,

Galloway and Wissler, 1927, Jour. Paleontology, vol. 1,

Cushman, Stewart and Stewart, 1930, Trans. San Diego

ina cf.pigmea Cushman, 1930, Florida (eol. Survey Bull. 4, p. 49,

plc9, figs. 3-6.

no peregrina Cushm annd Ponton, 1932, idem., Bull. 9, p. 85.

s nos. 24, 25, 26, 27, 28, 30 32; Echora facies localities nos.

8, 39; and Canllaria facies localities nos. 49, 57 and 58. This

s is very common in the Choetawhatchee Stage.ii ii

Siphogeverina lamella ta Cushman
Plate 16, fig. 8

Cushman, 1926, Proc U. S. Nat. Mus., vol. 7, p. 10,

fig. 10.
Cushman and Cahill, 1933, U. S. Geol. Survey Prof.

,,, , ,, , , iiliiiliiiiilliiiiiliiii, liiiiliiiiilili iiliiiiiiiilil , i liiiiiiiiilliililii,,,, i i£1iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iii
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TABLE 6

DISTRIBUTION OF BUI MINIDAE IN THEMOEEO;,nio ,iiiii
THE FLO:IDA PANHANDLE

Genus and Species 7eom;m

Buliminella curta
Buliminella elegantissima - - -
Buliminella sp.
Bulimina clongata
Bulimina infiata _
Bulimina marginata -
Bulimina ovata
Fissurina of. F. marginato-

perforata - -
Fissurina orbignyana lacunata
Fissurina of. F. striato-

punctata
Dolina hexagona
Oolina hexagona scalariformis
Golina quadrata
Virgulina fusiformis -
Virgulina pontoni -
Virgulina punctata
Virgulina sp. -
Virgulina (Virgulinella)

gunteri
Virgulina ( Virgulinella)

gunteri curtata
Virgulina ( Virgulinella)

miocenica -
Bolivina advena
Bolivina floridana
Bolivina marginata -
Bolivina marginata

multicosta
Bolivina robusta -
Bolivina paula -
Bolivina plicatella- - - -
Bolivina plicatella mera - -
Bolivina pulchella primitiva
Bolivina sp. A. -
Bolivina sp. B.
Loxostoma gunteri
Reussella spinulosa --
Reussella cf. R. rectimargo -
Reussella sp.
Pavonina miocenica -
Chrysalidinella pulchella -
Uvigerina auberiana
Uvigerina parkeri
Uvigerina peregrina - -
Siphogenerina lamellata
Angulogerinn occilentalis 1 -

ii;iiii:iiii;ii, iiiliiiiiiii:i;i
ii1i~iiiiiA~iiiiiiii8iiiiiiiiiiii
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Genus PARAFISSURINA Parr, 1947

bidens Cushman, 1930, Florida Geol. Survey Bull. 4, pp. 50-51,

Cushman and Ponton, 1932, idem., Bull. 9, p. 87.
ecies occurs frequently at the Arca facies localities nos.

araissurina marginata (Walker and Jacob)
Plate 26, fg. 9

Seo) marginata Walker and Jacob, 1784, Test. Min., p. 3, pl. 1,

specimens of this species occur at the Ecphora facies
s. 37, 38; and the Cancellaria facies locality no. 53.

Plate 23, figs. 3, 4

blonga Reuss, 1850, Denkschr. K. Akad. Wiss. Wien, vol. 1, p.

,, p 10-r p. 14, figs. 10a, b.Cushman, 1930, Florid a Geol. Survey Bull. 4, p. 58,

i. 24, 25, 26, 28; Echor facies localities nos. 37, 38 40;

4 I  x- ' i i  i  " ";;II ye r iieii
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Plate 8, figs. 1, 2
Caiulina chipoensis Cushman and Ponton,

9, P. 98, pl. 15, figs. 2a-c.

Typical specimens of this speciesocuatheCilafis
locality no. 12.

Cassidulina laevigata carint uha
Plate 23, figs. 5

Cassidulbna laevigata var. carinata Cushman, 12,U .Nt uBl.14
Pt. 3, p. 124, pl. 25, figs. 6, 7.

Cushman, 1925, Contr. CsmnLb oa.RsVl
1, Pt. 3,p. 52, pl. 8, figs. 11, 12.

1,g.7 Cushman, 1930, FloridaGo.SreBul4,p58p.

_Cole, 1931, idem., Bull. 6 .5,p.4 i .4
Cushman and Parker191Cot.usmnLb

Foram. Res., vol. 7, p. 14, pl. 2, fig. 14.
Cushman and Ponton, 13,FoiaGo.Sre ul

9, p. 97.
Nuttall, 1932, Jour. Paenooy l.6p.2,l.,

fig. 8.
Cushman and Cahill, 13,U .Go.Sre rf

Paper 175-A, p. 33, pl1. 12, fig. 3.
Ellis1or, 1940, Bull. Am.Asc erlu elgss

vol. 24, pl. 6,ig. 4.
----------- .. _.._ Cushman and Todd, l95i uh a ab oa .R s

Special Publ. 15, p. 62, pl. 10, fig. 11.

Typical specimens of this series occura h rafce oai
tes nos. 24, 26, 30; Ecphora facies 10aiisns 3,3;ada
te Cancellaria facies locality no. 54.

Genus ORTHOPLECTA H. B.Bay,18

Orthoplecta sp

This species is reported from the Ae aislclt o 7
Iis represented by a few specimens ol n spoal ne
sribed. Until further specimens are foniistugtbtnt
I describe it.

Genus CASSIDULINOIDES C
Cassidulinoides bradyi (omn

Plate 23, figs. 9,1
Cassidulina bradyi Norman, 1880, Ms. in WrihPo.BlatNt il

Club, p. 152.
Bu/imina squammoa d'Orbigny, var. subsquamml os 88 ntEgr

(part), KongJ. Svensk. Vet. Akad. Handl.,Vo.1,N.4p.6,l.,fis
111-113(?) (not 109, 110).

Cassidulina bradyi H. B. Brady, 1884, Challenge etZooyvl ,P 3,
pl. 54, figs. 6-9 (not fig. 10).

Goes, 1894, Kongl. Svers.Vt kd Hn],Vl 5
No. 9. p. 44, pnt 8, figs. 423-426.

iii
iiiiiiiiiii"iH="=] iiH=' Iii ii "ii iiiii ....
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Cushman, 1911, U.S at. Mus. Bu ll. 71, Pt. 2, p. 99,

Cushman, 1922, idm, Bull. 104, Pt.. 3, p. 128, pl. 23,

_. ___--- .--- .--- __Cushman, 1925, Co tr Cushman Lab. Foram. Res., vol.
1, p 52 pl 8,fig. 3-5.

Casidlinids badi Cushman, 1930, Foitda Geol. Survey Buill. 4, p. 58,

Cushman and Pontn 1932, idem., Bull. 9, p. 98.
__ P__1--6A __p__Cushman and Cail .933, U. S. Geol. Survey Prof.

aper . 3, pl. 12, fig. 4.

2 ~Phleger, 1939, Geo. So. America, 01l. 50, p. 1421, pl.

_Ellisor, 1940, Bull Am. Ass oc. Petroleu.m Geolagists,

____ LeRoy, 1941, Quat (Colorado Scho01 Mines, v01. 36,
No. , Pt 2, . 8, pl. 6, figs. 18, 19.

li_-__ ermudez, 1949, Cushmn Labh. Fo ram. Res., Special
Publ 25,p. 20, p. 29, figs. 29-31.

Typial seciens of this specis occur a t the Arca facies lo-
t the Eehora fa locality no. 41.

TABLE.

DISRIBTIO OF CASSIDUINIDAE IN THE MIO CENE

OF THE FLORIDA ^PANHAN DLE

1 carinat

CussCHIuosno.hieus1e5si

Cassidulia laevigaa carinat

Chilostomella oolna Schwager
Chiostmela olin Shwager, 1878, Bol cum. Geol. Ital. vol 9, p. 5 27, pl.

--__.------- -----Cushman, 1926, Cotr Cushman Lab. Foram. Res.
vol.1, t. 4 p.74,pl. 11, igs. 3-10.

----- -__---------- __Cushman, 1930, F lord Cool. Survey Bull. 4, p. 59.
_.------ ----- --------Cushman and Pontn 1932, id em., IBull. 9, p. 98.

Typca spciens of this spece ccur at the Ar<a lo10alities
nos 32and35.Sofar as it is knon thtis spescies has noat been re-

poredfro ay ther part of the setion.
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Subfamily ALLMORPHINELLINA

Genus PULLENIA Parker and Joe,16
Pullenia sp.

ii iiii
This small form occurs rarely at the 4rcfaislaitno30

Further material may establish its specific dtriain

Superfamily ROTALIIDi

Family SPIRILLINIDA

;i~l'lciliii~ iiiiiiisiiiiiiiii i

I iiiSubfamily SPIRILLININAE

I8 ii~; i iiiiiiiii ii

Genus PLANISPIRILLINA Berm

Planispirillina orbicularis (ag
Plate 20, figs. 1, 2

Spirillinra orbicularis Bagg, 1898, Bull- Am. Palenooy o.2 o 0p. 33 (327), pl. 2 (22), figs. 2a, b, c.
Cushman, 1918, U. S. Geol.Sre ul 7,p 8

pl. 14, fig. 1.
Cushman, 1930, Florida Ge. Sre ul ,p1

pl. 9, figs. 12a, b.

Typical specimens of this species occur a h rafce o
calities nos. 31, 34, 35; and at the Ecphorafaislciteno.3
and 47.

Subfamily PATELLININA

Genus PATELLINA Williamsonc 15
Patellina corrugata Williaso

Plate 19, figs. 7, 8
Patellina currugata Williamson, 1858, Recent Foram t rtip 6 l

3, figs. 86-89.
__Cushman and Ponton, 1932, FoiaGo.Sre ul

9, p. 87, pl. 13, figs. la, b.

Typical specimens of this species occur rarl; tte aclai
fcies locality no. 52.

Family ROTALIIDAE
Subfamily DISCORBISlNAE

Genus DiscoRals Lamarck, 10
Discorbis candeiana (d'Orbiny

iisali camdeiana d'Orbigny, 1839, in De la Sagra, Hisiiiiiifiiiiiiiiiitici

y natural de la isla de Cuba, Foraminiferes, p.97pl4,fg.2.
Trncatalina candeiana Cushman, 1921, Proc. U. S.NtMuvo.9,p57

pl. 13, figs. 4, 5.
Cushman, 1922, CarnegieInt.WahgoPul

311, p. 47, pl. 6, figs. 7-9.
Dscorbis vilardeboone Cushman (not d'Orbigny), 13,FoiaGo.Sre

Bull. 4, p. 52, pl. 10, figs. 3a-c.
Dscorbis candeiana Cushman, 1931, U. S. Nat. Mu.Bl,14Pt8,p19

pl. 7, figs. 4a-c.
_- ._._. Cushman and Ponton, 1932, FoiaGo.Sre ul

9, nn. 88, 89, n1. 13, figs. 14n-c.
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l specimens of this species occur at the Chipola facies
es. 1, 3, 4, 5, 6, 7, 8, 9, 10, 13; and the Cancellaria facies

iiscorbiscandia bullata Cuiishman and Ponton
Plate 7, fgs. 5, 6, 7

Sco Cushn not d'Orbigny), 1922, Carnegie Instit. Wash-

ariety differs from the typical species in having almost
hambers in the adult and a lobulate periphery. It is re-

Plate 24, figs. 4, 5, 6
oshrina d'Orbigny, 1839, Voyage A nerique Meridionale, vol. 5, Pt.

nsobrina Cushman and Kellett, 1929, Proc. U. S. Nat. Mus., vol.
25, p. 10, pl. 4, figs. 1, 2

Cushman, 1930, Florida Geol. Survey Bull. 4, p. 53,

Cushman and Ponton, 1932, idem., Bull. 9, p. 88, pl. 13,

i specimens of this species occur at the Area facies

iDisiiorbis trqumi (Rzehak)

39,i i No.ii

................................................... 1I= 1
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Discorbina orbicularis H. B. Brady. 1884, Challenger Rept...................p88, figs 4-8.i
Discorbis orbicularis Cushman, 1915, U. S. Nat. Mus. BulI 1 t ,p 6

pl. 11, fig. 1.

i~iiiiiii i iii .......... ......... .... i ~s

!iiiiiiiiiiii

iiiiiiiiiii iiiii

Cushman, 1921, idem., Bull. 100,
Cushman, 1922, Carnegie Instit. Wahntn Pb.31

p. 38, pl. 5, fig. 10.
Discorbis mira Cushman, 1930, Florida Geol. Survey Bul ,pE2 l 0

figs. 2a-c.
Discorbis orbicularia Cushman, 1931, U. S. Nat. Mus. Bul.14 t ,p 7

pl. 6, figs. 3a-c.
Cushman and Ponton, 1932, FloridaGo.Sre ul

9, pp. 89, 90, pl. 13, figs. 6a-c.
Disecrbina terquemi Rzehak (new name), 1888, Geol. Reicsnt ebAs

tria, no. 11, p. 228.
Typical specimens of this species occur at theCioafce

localities nos. 1, 5, 10; Area facies localities ncs 4 6 7 8

i a iiiii l jiEiiiiii;; iiii ii

iu;;iiiiiii

iephora facies locality no. 37; and the Cancellma aties
nos. 50, 53, 54, 55, and 57.

Discorbis valvulata (d'Orbigny)
Rosalina valentata d'Orbigny, 1826, Ann. Sci. Nat., vol. 7, p 7,N.4d'Orbigny, 1839, in De la Sagra, F..........

y natural de la isla de Cuba, Foraminiferes, p. 96,pl3,fg.2-.
___d'Orbigny, 1839, in Barker, WebbanBetloHs.

Nat. lies Canaries, Foraminiferes, p. 136, pl. 2, figs. 1-1
Discorbina valvulata Goes, 1882, Kongl. Svensk. Vet.-Aka.Hnlvl 9

No. 4, p. 106, pl. 8, figs. 258-261.
Discorbis valvulata Cushman, 1921, Proc. U. S. Nat. Musvl 9,p 9 l

14, figs. 4, 5.

iiiiiiiCushman, 1930, Florida Geol. Suii10, figs. Sa-c,
Cushman and Ponton, 1932, idem.Bul9,p90

1 1Typical specimens of this species occur at theCioafce
localities nos. 2, 7; Arca facies locality no. 24; ardteCnclai
facies localities nos. 50, and 53.

Discorbis sp.
This species occurs at the Chipola facies localite o.1ad6

It is apparently a juvenile form but it does notshwayrem
blance with the adults of species of Discorbis thali sscae
with it.

Genus DISCOPULVINULINA Hofker, 195
Discopulviniulina bertheloti floridensis (Cushman

Discorbina globularis Flint (not Karrer), 1897 (1899), An.Rp US.Nt
Mus., p. 327, pl. 72, fig. 2.

Discorbis bertheloti (d'Orbigny) var. floridensis CushmanM.i uha
and Jarvis, 1930, Jour. Paleontology, vol. 4, p. 364, pl. 3,fg 3
-------------__ --------Cushman, 1931, U. S. Nat. Mus. Bul.1 4 t ,p 7

-pl. 3, figs. 3-5.
_____------- -Cushman, 1944, Cushman Lab. Foa.RsSpcl

-Publ. 12, p. 31, pl. 4, fig. 17.
---------- ---------- _---Cushman and Todd, 1945, idem., S eilP b.1 ,p

56, pl. 8, figs. 15. 16.
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Specimens of this species occur at the Area facies lo-
os. 24, 26, 28 and 3T.

Genus VALVULINERIA Cushman, 1926
Valvulineria floridan riro Cushmani
Plate 29, figs. 8, 9, 10a

10, s. 6a-.

facies locality and also from the Shoal River and the Chipola.

pecies is represented by a couple of specimens from the
cieslocality no. 1. The material does not permit a specific

Genus EPONIDES Montfort, 1808

tillarud'Orbigny,1839,inDelaSagraHistoria fisca, politica
a antillar Frnasini, 1902, Mem. Accad. Sci. Istit.Bologna,

Cushman, 1921, U. S. Nat. Mus. Proc., vol. 59, p. 57, pl.
13, fgs. 6-8.

f i lciilality no. 37.

pi. 16, fig.9



Eponides repandus Cushman and Ponton, 1932, Florid el uvyBl.9
p. 92, pl. 13, fig. 9.

Galloway and Heminway, 194
vol. 3, Pt. 4, p. 375, pl. 17, fig. 3.

Bermudez, 1949, Cushman Ia.Foa.RsSpcl
Publ. 25, p. 248, pl. 17, figs. 13-15.

Typical specimens of this species occuratheCioafcs

locality no. 7.

Eponides sp.

This species is represented by a few broken et rmteAe
facies locality no. 24.

iiiiiiiiiiiiiiiiiii iii,,,iii

Genus BUCCELLA Andersen, 15

Buccella nmansfieldi (Cushmn)
Plate 25, figs. 1, 2, 3

Eponides neauefieldi Cushman, 1930, Florida Geol. Sre ul ,p 4 l
11, figs. la--c.

iiiiiiiiii iii i i iiii;ii iiiiiiii; iiiiiii

...... Cushman, 1932, idem., Bull. 9

Buccella nmansficidi Andersen, 1952, Jour. WashingtonAa.Sivl 2 o
5, pp. 148, 149, figs. 12a, b; 13a-c.

Typical specimens of this species occur atteAe fce;o
calities nos. 24, 25, 26, 28, 31, 32; and at th aclarafce
locality no. 58.

Genus POROEPONIDES Cushman,14

Porceponides lateralis (Terqum

Plate 24, figs. 10, 11, 12

Rosalina iteralis Terquem, 1878, Mem. Soc. Geol. Fr e i

iiiii ii ,:r ,, ,, riiiiiiii ii ii~iiii

i pl. 2(7), figs. 1 ia-c..
Pulrinulina lateralis H. B. Brady, 1884, Challenger Rp. o.9 .69 l

106, figs. 2, 3.
Cushman, 1908, Proc. BostonSo.Nt itvl34

p. 30, pl. 5, figs. 11, 12.
__----__.Sidebottom, 1909, Mem. Prc. acetrLt hl

Soc., vol. 53, No. 21, p. 5, pl. 2, fig. 6; pl. 3, figs.1,2
Heron-Allen and Earland, 1915 rn.Zo.Scvl

20, p. 714, pl. 53, figs. 6-11.
-- -------------------- Cushman, 1921, U. S. Nat. u .B l.1 0 Pt 4,p

336, pl. 69, figs. 2a-c.
Eponides lateralis Cushman, 1930, Florida Geol. Sure ul ,p 5 l

10, figs. 7a-c.
_---_---Cushman and Ponton, 1932, ie. ul ,p 2 l

13, figs. Sa-c.
Porceponides lateralis Cushman, 1944, Cushman Lab oa.Rs pca

PubL. 12, p. 34, pl. 4, fig. 23.

.s;i iiii iiiiiiiii ii iiii

_ Cushman, 1948, Foraminifera,

Typical specimens of this species occur a

aityii.i24aiiiheiCncilariifacesilcaliiesnos.48,i9 an 54



us EPISTOMINELLA ima and Maruhasi 144
Epistominctla pontoni (Cushman)

ella pontoni Cushman, 1930, Florida Geol. Survey Bull. 4, p. 57,
, figs. 2a-c.

species occurs at the following localities: Area facies lo-
os. 26, 28, 30; Ecphora facies locality no. 38; and Can-
acies localities nos. 49, 54 and 58. Cushman and Ponton

. 97) also recorded it from the Shoal River but it is more

Genus CANCRIs Montfort, 1808
Cancris sagra (d'Orbigny)

agra, 1839, in De la Sagra, Historia fisca, politica y natural de la

a oblonga H. B. Brady, Parker and Jones, 1888 (not Williamson),
Trns. Zool. Soc. London, vol. 12, p. 229, pl. 46, fig. 5.
na semipunctat Cushman, 1922, Carnegie Inst. Washington, Publ.

ga Cushman, 1931, U. S. Nat. Mus. Bul. 104, Pt. 8, p. 74, pl. 15,

Cushman and Todd, 1942, Contr. Cushman Lab. Foram.

Bermudez, 1949, idem., Special Publ. 25, p. 256, pl.

al specimens of this species occur at the Chipola facies
nos. 3, 4, 7, 9; Ara facies localities nos. 24, 25, 26, 27, 28,

cphor facies localities nos. 37, 38, 39, 40; and the Cancel-
es localities nos. 48, 49, 50, 52, 57, and 58.
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Subfamily SIPHONININAE

Genus SIPHONINA Reuss 15
Siphonina jacksonensis limbosaCsha

Plate 10, figs. 11, 12, 1
Siphonina jacksonensis Cushman and Applin, va.lmoaCsan197

Proc. U. S. Nat. Mus., vol. 72, Art. 20, p. 5, p.4 i.2
_.--- Cushman and Ponton, 1932,FoiaGo.Sre ul

9, p. 94, pl. 14, figs. 2a<c.

This variety is characterized by its keeleansratprihy
and very limbate sutures. It is recorded rmteShalie
facies localities nos. 17, 18, 19 and is an exeln are.o h
Shoal River facies.

Subfamily ROTALIINA

Genus ROTORBINELLA Band,14

r

Rotorbinella? rosacea (d'Orb

Plate 24, figs. 1, 2,3
Rotalia rosacea (d'Orbigny), 1826, Ann. Sci. Nat. o.7 .23 o 5
Discorbina rosacea Jones, Parker and Brady, 1866 l ,fg 7

i iii i ii '; la*;

H. B. Brady, 1884, Challen
89, figs. 1, 4.

Discorbis rosacea Cushman, 1915, U. S. Nat. Mus. Bl.7,P.5 .1,fg 3
Cushman, 1918, U. S. Geol.SreBul67,p59p.

14, fig. 4.

Typical specimens of this species occrathAeafis
locality no. 24; and the Cancellaria facies loaiisn0.4 n 7

Genus STREBLus Fischer,17

iiiiiiiiiiiiiiiiiiiiiiii iiiiiiiii.iii

Streblus beccrii parkinsoniana i

Rosalina parkinsoniana d'Orbigny, 1839, in De la S
y natural de la isla de Cuba, Foraminiferes, p 9 l ,fg.2-7

Rotalia beccarii (Linne) var. parkinsoniana CushmnadCl,13,Cnr
Cushman Lab. Foram. Res., vol. 6, p. 100, pl. 1,fg 4Cushman, 1930, Florida Gol
11, figs. 3a<c.

___ ~Cushman and Ponton, 1932,ie. ul ,p 3
Streblus beccanii (Linne), var. park-insoniana Bermdz 99 CsmnLb

Foram. Res., Special Publ. 25, p. 233, pl. 15, fg.4-5

Typical specimens of this species occut teCioafce
localities nos. 1, 3, 4, 5, 13, 14; the Oak Groefcslcaiesn.
15, 16; the Shoal River facies localities nos.1,8,9,2;teAa
facies locality no. 24; and the Cancellaria fce oaiisns 9
55 and 58.

Streblus beccarii tepida (CRotalia beccorii (Linne) var. tepida Cushman, 19iiii
ington, Publ. 344, p. 79, pl. 1.

Bermudez, 1949, CushmanLa.FrmReSpcl
Publ. 25, p. 234, n1. 15, figs. 49-51.



Tyeial specimens of this species occur at the Ecphora facies
lcltes nos. 36, 39; and at the Cancellaria facies localities nos. 48,
53ad57.

Streblus sp.

Frgmentary specimens of a Streblus ar-e rec-orded froma the
Chpl locality no. 9. These nay represent broken tests of Streblus

iiiiiparkinsoniana (d'Orbigny)iii

TABLE 8

DISTRIBUTION OF ROTALfDAE IN THE M.IOCENE

iiOF THE FLORlA PANHANDLE

Geis candecia

~ii

9"0 xF p V o Uu 'J"

Dicris candeiana bullata
Dicris consorbrina

bis floridana
Dicorbis orbicularis

Dicris valvulata
Dicris sp.

pulvinulina bertheloti
foridensis

Vvuineria floridana

Epnides antillarum _
Eoies repandus
Epnies sp.
Bucel rnanstieidi
Preonides lateralis

Eitminella pontoni _-
Cnrs sagra
Aseierina carinata

Aseierina miocenica
Spoina jacksonensis lirnbosa
Rtrinella ? rosacea

Stels beccarii parkinsoniana
Stels beccarii

Stels sp.

Family C ERATOBUL1I11NIDALE
Genus LAMARCKINA Ber thelin , 1881L

Lamarckin< atlantica Cushmnan
Plate 10, figs. 8, 9, 10

:iarkna atlantica Cushman, 1 931, IU. S. Nat. Mu s. Bu l 104, Pt. S, p. 35,
pl . . 7.

'"""X" " '~i~iiii i~ ii iiiiiii! iiii i~i~ ~~~iiiiiiiiii~~i i~iiiii

;;;il;;;l;ii'iI,; ; ......... , i r i, i ii i ! ii
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"""ii sr:rs Ii'
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Cushman and Ponton, 1932, FlidaGo.Sre ul
9, P. 91, pl. 13, fig. 7.

Cushman and Todd, 1945, CusmnLb Frm e.
Special Publ. 15, p. 56, pl. 9, fig. 1.

Bermudez, 1949, idem., SpecialPb.2,p.21 l 6
figs. 13-15.

Typical specimens of this species occur at teSolRvrfce
localities nos. 17 and 20.

Subfamily ROBERTININAE

Genus ROBERTINA d'Orbigny,14
Robertina subteres (H. B. Brdy

Plate 19, figs. 5, 6
Enlinjina preali Reuss, var. clegantissima Parker adJns 85 hls

Trans., vol. 165, p. 374, pl. 15, figs. 12-17.
lialimina cirgantissima var. H. B. Brady, 1878, Ann.adMgia.Hsoy

ser. 5, vol. 1, p. 436, pl. 20, fig. 12.
Balimina aubteres H. B. Brady, 1881, Quart. Jour. Mir c.Ao.2,p 5

J. Wright, 1880-1881, Proc. BlatNt il lb
App., p. 180, pl. 8, figs. 2, 2a.

_.....H. B. Brady, 1884, Challenge etvl.9 .43
pl. 50, figs. 17, 18.

_Egger, 1893, Abh. kon. bay.AkdWisMuceC
2, vol. 18, p. 289, pl. 8, figs. 73, 74.

__.p ...... _ Goes, 1894, Kongl. Svensk. Ve.A a.H nlVl 5
No. 9, p. 46, pl. 9, figs. 445-453.

__Chapman, 1909, Rept. Foram.SbnactcIsre
Zealand, p. 330, pl. 14, fig. 10.

Bagg, 1912, U. S. Geol. Survy Bl.53 .3,p.9
figs. 7a-d; pl. 11, figs. 1-5.

......__Heron-Allen and Earland, 1913PrcRo.IihAa,
vol. 31, Pt. 64, p. 62, pl. 4, figs. 13, 14.

Buliminella subteres Cushman, 1911, U. S. Nat. Mus ul 1 t ,p 9
figs. 142a, b.

Cushman, 1922, idem., Bull.10,P.3p.1,pl2,
figs. 3-5.

_- ..------- Cushman and Ponton, 1932, FidaGo.Sre ul
9, p. 76, pl. 11, tigs. 9a, b.

Typical specimens of this species occur at teCnelrafce
locality no. 52.

Family ANOMALINIDAE

Subfamily CIBICIDINAE

Genus CIBICIDES Montfort, 10
Cibicides floridanus (Cushmn)

Truncatulina floridana Cushman, 1918, U. S. Geol. Sre ul 7,p 2

pl. 19, fig. 2.
___.._....._._..Nutt-all, 1928, Quart. Jour. Gel So.L n n, o.84

p. 98, pl. 7, figs. 14, 16.
Cibicides floridanus Cushman, 1930, Florida Geol. SuvyBl.4,p 12l

12, fg. 3. Cushman, 1931, U. S. Nat. Ms ul.14 t ,P
12, pl. 23, figs. 3-6.
-------------------------Cushman and Laiming, 1931, J u .P lo tlg ,v l

5,np 119, n1. 14, fig. R.



__ _ _ Cuslman and Parker, 1981, Contr. Cushman Lab.
Form. Res., vol. 7, p. 16, pl. 3, f ig. 2.

shman and Ponton, 192, Florida Geol. Survey Bull.
.100.

.ushman and Cahill, 1933, U. S. Geol. Survey Prof.
Pper 175-A, p. 84, pl. 18, fig. 1.

Corell and Rivero, 1940, Jour, Paleontology, vol. 14, p.

Ellisor, 1940, Bull. Am. Assoc. Petroleum Geologists,
vl,, pl. 6, ig. 10., iB

Galloway and Heminway, 1941, New York Acad. Sci.
Pt. 4, p. 392, pl. 28, fig. 2.

LeRoy, 1941, Quart. Colorado School Mines, voL s6,
Cushman and Friell, 1943, Contr. Cushman Lab.

Cushman and Todd, 1945, ide.m, Special Publ. 15, p.

al specimens of this species occur at the Chipola facies
nos. 3, 6; Ara facies localities nos. 24, 27, 30, Ecphora

alities nos. 37, 38, 39; and Cncellaria facies localities nos.
4 52, 55, 57, and 58.

Cibicides lobatulus (Walker and Jacob)
obatulus Walker and Jacob, 1798, Adams Essays, Kanm. ed., p. 642,

ina lobaula (Walker and Jacob) d'Orbigny, 1846, Foram. Foss.

56.

Cushman, 1910, U. S. Nat. Mus. Bull. 71, Pt. 5, p. 31,

cal specimens of this species occur at the Chipola facies

8, ig. 3

Cushman, 1940, Foraminifera, 3rd ed., Key, pl. 3,

f:i ~ i~iii
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Cushman, 1942, Reports fteGetBrirRe
Committee, vol. 5, p. 113, pl. 12, fig. 3.

Cushman and Todd, 1945,CsmnLb oa.Rs
Special Publ. 15, p. 70, pl. 12, fig. 6.

Typical specimens of this species occr atheCioafcs
locality no. 10.

Genus RECTOCIBICIDES Cushman adPno,13
Rectocibicides miocenicus CushmnadP to

Plate 19, figs. 12, 1
paronina sp.(?) Cushman, 1930, Florida Geol. Sre ul ,p 1
Rrectocibicides miocenicus Cushman and Ponton,13,ie.Bul9,p.0,

104, pl. 16, figs. 2-4.

Typical specimens of this species occur tteCnelrafce
localities nos. 48, 50 and 58. It is an excelln akrfrteCn
cellaria facies of the Choctawhatchee Stage

Genus HANZAWAIA Asan,14
Hanzawcaia concentrica (Csmn

Plate 12, figs. 7, 8,
Truncatulina coneentrica Cushman, 1918, U. S. Go.Sre ul 7,p 4

pl. 21, fig. 3.
Cibieidrs concentricus Cushman, 1930, Florida Gel( uvyBll ,p 1 l

12, fig. 4.
Cushman and Ponton, 193,ie. ul.9 .11
Cushman and Cahill, 193,US.Go.urePof

Paper 175-A, p. 35, pl. 13, fig. 3.
Coryell and Rivero, 194(,Ju.Plotlgvl 4

p. 334, pl. 44, fig. 9.
D. K. Palmer, 1941, Men.Sc uaaHs.Ntvl

15, p. 294, pl. 30, fig. 2.
iiiiiiii_ . _ Bermudez, 1949, Cushman.Lab.................

Publ. 25, p. 296, pl. 26, figs. 7-12.

Typical specimens of this species occurai h olwn oai
ties: Chipola facies localities nos. 1, 4, 6, 8 0 3 rafce o
calities nos. 24, 25, 26, 27, 28, 30; Ecphorafceloliesn.37
38, 39, 40; and Cancellaria facies localitiesns 8 9 2 3 4
55, 57 and 58.

Genus CIBICIDELLA Cushma,12

Cibicidella variabilis (d'O
Plate 8, figs. 4, 5,6

Truncatulhna variabilis d'Orbigny, 1839, in Barker ebadBrhlt it
Nat. Iles Canaries, vol. 2, Pt. 2, Foraminiferes .15 l ,fg 9

Cibiridella variabilia Cushman, 1931, U. S. Nat. Ms ul 0,P.8 .17pl. 24, fig. 3.
Cushman and Ponton, 1932,FoiaGl.SreBu.

9, p. 102, pl. 15, figs. 5, 6, 7.

Typical specimens of this species occuatheCioafcs
localities nos. 1, 2, 5, and 11.

iiiiii iiii,

iiiil ,
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as biseriak Cushman and Valentine, 1930, Contr. Dept. Geol. Stan-

i i iiiiiiiiuiiii i i i iiiiiiiiiiiii

niv., vol. 1, No. 1, p. 31, pl. 10, figs. 1, 2.ii

Cushman, 1930, Florida Geol. Survey Bull. 4, p. 62, pl.as.i ii ,a, b2.
Cushman, 1930, Contr. Cushman Lab. Foram. Res.,

vol. 6, pl. 12, fig.12.

4 ushman, 1931, U. S. Nat. Mus. Bull. 104, Pt. 8, p.

fg1, 12. (Cole, 1931, Florida Geol. Survey Bull. 6, p. 57, pl. 5,

Cushman and Ponton, 1932, ide., Bull. 9, p. 102.
Cycloloculin miocenica Cushman and Ponton

snos. 9 and 12.

inririii iiiir
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ties nos. 24, 25, 32; and the Cancellaria facies oaiisns 90
and 53.

TABLE 9

DISTRIBUTION OF ANOIMALINIDAE INTH MICN
OF THE FLORIDA PANHANL

Cibicides floridanus
Cibicides lobatulus
Cibicides refulgens
Rectocibicides miocenicus
Hanzawaia concentrica-
Cibicidella variabilis

Dyocibicides biserialis

Cycloloculina miocenica --
Annulocibicides projectus
Planulina depressa

Family AMPHISTEGINIDAE

Genus AMPHISTEGINA d'Orbignyi 12

Amphistegina chipo lensis Cushmar n Pno

Amphistegina chipolensiz Cushman and Ponton, 193,FoiaGo.Sre
Bull. 9, p. 96, pl. 15, fig. 1.

Ellisor, 1940, Bull. Am. Ass
vol. 24, no. 3, pl. 4, fig. 7; pl. 6, fig. 2.

__ Cushman a nd Todd, 1945, CusmnLb oa.Rs
Special Publ. 15, p. 61, pl. 10, fig. 6.

Typical specimens of this species occuratheCioafcs
localities nos. 3, 5, 6, 7, 8, 9, 13 and 14.

Amphistegina floridana Cushman an ono
Plate 12, figs. 1, 2, 3, 4, 5,

4mphistegina floridana Cushman and Ponton, 1932, FoiaGo.Sre ul
9, p. 96, pl. 14, figs. 6, 7.

Bermudez, 1949, Cushman La.Frm1e. pca
Publ. 25, p. 263, pl. 19, figs. 49.

Typical specimens of this species occuratheCioafcs

localities nos. 4, 8; and the Oak Grove facies

Amphistegina lessonii d'Orbg
Plate 19, figs. 9, 10, 11

Amphistegina lessonii d'Orbigny, 1826, Ann. Sci. Natvl ,p 0,N.3 l

a~n1 fis.1-4 (A. quol iin description of plate).
Amphistegia19 vlrdOhn12iid., p. 304,N

iiiiiiiiiiiiiiiiiiiiiUi ii~~, iiiiiiiiiii H

ii~i i iiiiiiiii



na gibbosa 'Orbigny, 1839, n De la Sagra, Historia fisca, politica
y l de la isla de Cuba, oraninifres, p. 1. 1 e, figs. 1-8.

a vulgari Parker, Jnes ad Brady, 1857, Ann. and Mag. Nat.

ser. 8, vol. 16, p. 25, pl. 3, fig. 91.
na hauerin d'Orbigny, 1846 Foram. Fo. Vienne, p. 107, pl. 12,

illatd'Orbi , 4, ibid., p. 20, pl. 12,figs. 9~ .
Am ina lessonii Parker, Jones and Brady, 18.65, Ani. and Mag. Nat.

, er. 3, vol. 16, p. 34, pl 3, fig 92.
Brady, 1884, ChaHenger Rept., vol. 9, p. 740, pl. 111,

Cushman, 1914, I. S. Nat. Mus. Bull. 71, Pt. 4, p. 9, pl.

d 1945 2.iiiab oriii

Cushman, 1931, idem., Bull. 104, Pt. 8, p. 79, pl. 16,

Cushman aid Todd, 1945, Cushman Lab. Forar. Res.,
iPubl. 15, p. 60, pl. 10 ig. 2

Renz, 1948 Geol. Soc. America Me. 32, ii. 113, pl. 9,

Bermudez, 1949, Cushman Ltab. Fram. Res., Specil

ns. 24, 26 27, 30; E bera facies localities nos. 37, 38, 40;
a ancellaria facies 1calities nos. 48, 50, 52, 53, 54, 55, 57

139, pl. 32,ifig.i8.

E ___ Cushman, 1923, idem., Prof. Paper 133, p. 50.



Geologists Bull., vol. 10, p. 181, pl. 10, figs. 16, 17.
Nonion advenn (Cushman) Howe, 1928, Jour. Paleontoloyh o.2 p 7 ls)
Nonion advans Cole and Gillespie, 1930, Bull. Am. P:lotlgvl 5 o

57b, p. 10, pl. 2, fig. 15.
Nonianl adream. Cushman, 1935, U. S. Geol. SurveyPrfPae18,p30

pl. 11, figs. 1-4.

34,Cushman, 1939, idem., Prof. Paper11 .9 l 0 is

5,p.6fg.2.Berquist, 1942, Mississippi GeoltuvyBl.4,p

Cushman and McGlamery, 1942,U .Go.Sre
Prof. Paper 197-B, p. 69, pl. 5, fig. 8.

Applin and Jordan, 1945, Jour. Plotlgvl 9
pp. 129, 130 (lists).

75, fig. 1. Cushman and Ellisor, 1945, idemvl19p.50p.

Cushman, 1945, Contr. Cushman Lb oa.Rsvl
21, p. 5, pl. 1, tig. 16.

_ Cushman and Herrick, 1945, ider. o.2,p 1 l 0
fig. 9.

Cushman and Todd, 1945, idem., o.2,p 1 l 5
fig. 1.

Cushman and Todd, 1946, idem,vo.2,p8.

pl .fg2. Todd, 1952, U. S. Geol. Survey P.Pae24,p21

Typical specimens of this species occur at teCioafce
localities nos. 1, 4, 5, 6, 7, 8, 13.

Nonion grateloupi (d'Orbign)
Nonionina gratrcapi d'Orbigny, 1826, Annales Sci. Na.vo.7p.24n.

19.
d'Orbigny, 1839, in De la Sagra, Hsoi icpltc

y natural de la isla de Cuba, Foraminiferes, p. 46, p.6 is ,7
Nonionina punctulata d'Orbigny, 1839, Voyage dans l'Amrqemrdoae

vol. 5, p. 28, pl. 5, figs. 21, 22.
Nanionina grateloupi Fornasini, 1904, Accad. Sci. 1st.BognMe.sr.6

vol. 1, p. 12, pl. 3, fig. 5.
.Cushman, 1921, U. S. Nat. Mus.Povo.5,p61

pl. 14, figs. 9-11.
Cushman, 1922, Carnegie Inst. WahntnPb.31

p. 55, pl. 9, figs. 7, 8.
Nonion grateloupi Cushman, 1930, U. S. Nat. Mus. Bul.14 t ,p 0

pl. 3, figs. 9-11.
Cushman, 1930, Florida Geol. SurvyBl.4 .3,p

6, figs. 1-3.
_---Cushman and Valentine, 1930,StnodUi.De.

Geology Contr., vol. 1, p. 20, pl. 5, figs. 9a, b.
_...._....._....Cushman and Parker, 1931, U. S.Na.M s Prcvl

80, Art. 3, p. 10, pl. 2, figs. 6a, b.
__Cole, 1931, Florida Geol. Survey Bl.6 .3,p.7

figs. 7, 8.
.... -Heron-Allen and Earland, 1932, DsoeyRpsvl

4, p. 437, pl. 16, figs. 9, 10.
_Cushman, 1933, U. S. Nat, Mus.Bl.11 t ,p

43, pl.-10, figs. Ba-c .
_....._._ ___._ Cushman and Cahill, 1933, U. S.G o.S re Pof

Paper 175-A, p. 20, pl. 7, figs. la, b.
Cushman, 1939, idem., Prof. Paper11t p 1 2 l

6, figs. 1-7.

Tvpical specimens of this species occur at th1 hpl ais
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s. 4, 5, 6, 7, 8, 9; the Arc facies localities nos. 24, 25, 27,
the Echora facies localities nos. 37, 38, 39, 40; and the
afacies localities nos. 48, 49, 50 52, 53, 54, 55, 57 and 58.

ionion pizarreise Berry

ll 103, p. 72, pl. 25, figs. 59, b.
a ana Cushman, 1918 (not d'Orbigny), U. S. Geol. Survey Bull.

, pl. 25, fig. 3
ar Berry, 1928, Jour. Paleontology, vol. 1, p. 269, text figs.

Cushman and Kellett, 1929, i ii. S. Nat. i s.Pr ., vol.
Cushman, 1930, Florida Geol. Survey Bull. 4, p. 37, pl.

-Cushman and Ponton, 1932, idem., Hull. 9, p. 69

75-A, p. 20, pl. 7, figs. 2a, b.

Cushman, 193, idem., Prof. Paper 191, p. 14, pl. 3

s. 3, 39, 40; and the Canellaria facies localities nos. 48,

Genus NONIONELLA Cushman, 1926
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.I';; j';; ;:;;;' ' '; iii;;i;iiiisi l

Cushman, 1933, Cushman La.FrmReSpcl

PubL- 4, pl. 19, figs. 2ac.Cushman, 1933, U. S. Nat.Mu.Bl.1,Pt2,p
45, pl. 10, fig. 10 (not 11) ; pl. 11, figs. la-c.

Cushman, 1936, Geol. Soc. America
figs. la-c.

iilli i:,;i:iiiliii

_Cushman, 1939, U. S. Geol. S
33, pl. 9, fig. 4.

Typical specimens of this species occuratheCioafcs
localities nos. 3, 8, 9; the A rca facies localities ns 4 5 6 7 8
30, 32; the Eephora facies locality no. 39; andch aclliafce
localities nos. 50, 54 and 55.

Nonioneila cf. N. turgida (Wil
Rotalina turgida Williamson, 1858, On the Recent Formnfr fGetBi

tain, p. 50, pl. 4, figs. 95-97.
Nonionina asterizans var. turgida Parker and Jone,16,Itrdcint

the study of Foraminifera, appendix, p. 311.
Nonionina turgida H. B. Brady, 1864, Linnean Soc.LnoTasvl24

p. 474.
II. B. Brady, 1884, ChallengerRp.Zolgv.9,.

731, pl. 109, figs. 17-19.
Balkwill and Wright, 1885,RoaIrsAcdTan.

vol. 28, Sci., p. 352.
Terquem and Terquem, 1886,S.ZolFrneBl,

vol. 11, p. 331, pl. 11, figs. 7, 8.
Egger, 1893, K. bayer. Akad. Ws.Ab l ,vl 8

p. 425, pl. 19, figs. 45, 46.
Goes, 1894, K. svenska vetens.ad.Hnlv.25

no. 9, p. 105, pl. 17, fig. 832.
Sonionella turgida Cushman, 1930, U. S. Nat. Mus. Bl.14 t ,p 5 l

6, figs. 1-4.
__Howe and Wallace, 1930, Louiin el Sre ul

2, p. 53, pl. 9, figs. 2a-c.
Cushman, 1939, U. S. Geol. Sure rf apr11 p

32, 33, pl. 9, figs. 2, 3.

Typical specimens of this species occur atteAe fce.o
calities 25 and 26.

Subfamily ELPHIDIINAE

Genus ELPHIDIUM Montfort, 10
Elphidium advenum (Cushran

Polystomtella subnodosa H. B. Brady, 1884, (not vonMntrCalne
Rept., Zoology, vol. 9, p. 734, pl. 110, figs. la, b.

Polystomella advena Cushman, 1922, Carnegie Instit.WsigoPb.31
p. 56, pl. 9, figs. 11, 12.

___ ---------Cushman, 1924, idem., Publ.34 ,p 48
Elphidium advenumn Cushman, 1930, U. S. Nat. Mus.Bl.14 t ,p 5

pl. 10, figs. 1, 2.
_ ~~~Cushman, 1930, Florida Geol.Sre ul ,p 0

pl. 7, figs. 7a, b.
_... _.__..Cushman and Parker, 1931, U .Nt u.Po.

vol. 80, Art. 3, p. 11.
Cushman and Ponton, 1932, FloiaGo.Sre ul

9,p. 70, pl. 11, figs. Ia, b.
------__ _...____----- _Cushman, 1933, U. S. Nat. Mus ul 6 ,p 0 l 2

figs. 1-3.

ii~iiiiiiiii3



iCushman and Cahill, 1933, U. S. Geol. Survey Prof

_Cushman, 199, idem., Prof. Paper 191, pp. 60, 61, pl.

Ecphora facies localities nos. 37, 38, 40; and Can-
ocalities nos. 48, 49, 52, 53, 54 and 57.

Plate 6, igs. 13, 14

olensis Cushman, 1921, U. S. Geol. Survey Prof. Paper

nsis Cushman and Ponton, 1932, Florida Geol. Survey Bull.

nse Cushman, 1939, U. S. Geol. Survey Prof. Paper 191,

ula Cushman, 1918, U. S. Geol. Survey Bull. 676, p. 20,

Cushman and Ponton, 1932, idem., Bull. 9, p. 70, pl. 11,
f13.

lArca facies locality no. 24; Ecphora facies locality

Elphidium incertum (Williamson)



Shupack, 1934, An.Ms oiaeNo 3,p 2 is
10a, b.

Elphidium brooklynense Shupack, 1934, ibit .1,fg.7,b
Elphidiumn florentinue Shupack, 1934, ibid. .9 ig.5,bElphidium incertm Cushman, 1939 U.

57, pl. 15, figs. 21-24.

Typical specimens of this species cu tteCnelrafce
localities nos. 52 and 57.

E/phidizum sagrum dObgy
Febystonudila sagra d'Orbigny, 1839, in e ] arHsoi icpltc

natural de la isla de Cuba, Foraminifrsp.5,l.6fi.1920_ ....i NCushman, 1918, L. S. Nat. M B l3-,
26, figs. 5a, b

Cushman, 1920, U.SGelSueyPo.apr18B
p. 71, pl. 11, figs. 20, 21.

Polystomrella laairr Cushman, 1920, (notd'rin )ib ,p.7, l.1,fg 2.
Cushman, 1921, U. .Nt u.Po. o.5,p 1pl. 14, figs. 12, 13.

Elphidium sagrumn Cushman, 1930, U. S. Nt u.Bl.14 t ,p 4 l
9, figs. 5, 6.

Cushman, 1930, FidaGo.Sre ul ,p 0
pl. 7, figs. Ga, b.

Cole, 1931, idem., BulI ,p 7 p.4 i.5
.Cushman and Ponto,13,ie.Bul9,p70

Cushman and Cahll,13,U .Go.Sre rf
Paper 175-A, p. 22, pl. 7, figs. 9a, b.

Cushman, 1939, iefigs. 1-3.
Typical specimens of this specieocuatheCilafis

localities nos. 3, 4, 6; and the Areaca e oaiisns 4 5 6
27, 30, and 32.

Elphidium p
(Bull. 4, pl. 7,fg.5

Elphidium sp.? Cushman, 1930, FloridaGelSuvyBl.4p.1,l.7
figs. 5a, b.

Typical specimens of this specieocuatheCilafis
localities nos. 3, 9; Area facies localiteno.2,8,3ad3.

Genus ELPHIDIONONIONHfe,15

Elphidiononion poeyanu dObgy
Polystomella poeyana d'Orbigny, 1839, inDelSarHsoifscpita

y natural de la isla de Cuba, Foraminieep 5 l ,fg.2-6
-Cushman, 1922, Carei nt ahntnPb.31

p. 55, pl. 9, figs. 9, 10.
Elphirlium poeyanum Cushman, 1930, U.S.NtMu.Bl,14P.7,p25

pl. 10, figs. 4, 5.
......................... Cushm an, 1930, F lorida G eol. S B 4,pi9 l
7figs. 3, 4.

_-_.._._._.-Cushman and Parker 91 .S a.M s rcvl
80, Art. 3, p. 10.

_----- -_,.Cushman and Ponto,13,FriaGl.SveBu.
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(Cushman and Cahill, 1933, U. S. Geol. Survey Prof.
Pa e 7- , p. 21, pl. 7, figs . 7a, b.

Cushman, 1939, idem., Prof. Paper 191, pp. 54, 55, pl.

Tyialsecimens of this species accur at the Chipola facies
loclites os.5, 8, 9, 10; the Arcea facies localities nos. 24, 27, 28, 31,
32; th Ecphra localities 37, 38, 3 9, 40; and the Cancellaria facies
loclites os.49, 50, 53, 54, 55, an d 58.

TABLE 11

DITIBUTION OF NONION'IDAE IN THE MIOCENE
OF THE FLORIlDA PANHAN DLE

UDI

Astronnion .abrellum _

Nononela f.N. turgida

Elhdu hpolense
Elhdu ibriatulum
Epiimicertulm

Elpidinononpoeyanum

Family GLOB IGERINVIDAE

Subfamily GL-OBIGER ININAE
Genus GLOonIGERINA d'Orhigny, 1826

Gltohigerina sp.

Salbrken tests of a Globigearina occur at t1e Chipola facies
loclites os.1, 3, 4, 5, 6, 7, 8, 9: 4rce facies localities nos. 3 7, 38,
39, 0; CncIlaria facies loca1ities nos. 48, 49, 50, 52, 57 and 58.

Genus ORBUL-INA d'Orb igny, 1839
Orbulina universo d'Orbig ny

Orblin unvesa d'Orbigny, 1839, in De la Sagra, IHistoria fisca, politica y
naua ela isla de Cuba, Foramb ifores, p. 3, pl. 1.

__ _ ------ ______Cushman, 1924, U. S. INat. Muis. Bull. 104, p. 28, pl. 5,

Cushman, 1930, Florida Geol. Survey Bull. 4, p. 59.
------------_---- __. Cushman and Ponston, 1932, id em., IBul1. 9, p. 99.

Bermudez, 1949, Cushmnan ILab. Foiram. Res. Special
Pul 5 .282. pL 22, fig. 3.
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Typical specimens of this species ocu tteArafce.ocalities nos. 24, 25, 26, 27, 28, 30, 32; ti
nos. 38, 39, 40; and the Cancellaria facislclteto.4 n 2

Globorotalia menardii

iiiiiiii

Plate 25, figs. 4
Rotalia menardii d'Orbigny, 1826, Ann. Sci. N
Rotalia boneana d'Orbigny, 1846, Foram. foss. ine .12 l ,fg.2-7
Palvindlina menardii H. B. Brady, 1884, ChalegrRp.vo.9p.60p.

103, figs. 1, 2.
Pulvinalina tmmida H. B. Brady, ibid., p. 692,.10,fg.46

Cushman, 1915, U. S.Na.MsBul71Pt5,p56
pl. 22, fig. 3.

Globorotaliamnrenardii Cushman, 1930, Flori
pl. 12, figs. 1a-c.

1 1 .. ..... Cushman, 1931, U. S.Na.M s Bu .10,P.8 p .
91-94, pl. 17, fig. L.

_Cole and Ponton, 193,FoiaGol uvyBl
5, p. 45, pl. 11, figs. 4, 5.

-i'im o
_.i._ ..._.._ N uttall, 1932, Jour. Ialeontology................. .....fig 16.

Schmidt, 1934, Eclogaego.Hevvl,2,p 5
Hadley, 1934, Bull. ArrPlotloy o.20 o 0Ap. 25, pl 3, figs. 12, 13.iiiii

iiiiiii~ii

. ' ;;; iii i iiiiI

......------ __ C oryell and R ivero, 1940,.......................l.liii
p. 336, pl. 42, figs. 34, 35.

___.. _p__.._Bermudez, 1949, CushmnLb1oa.Rs pca
Publ. 25, p. 286, pl. 22, figs. 24-26.

Typical specimens of this species ocu tteArafceao
calities nos. 24, 25, 26, 27, 28, 32; the E1 hr aisloaiisns
37, 38, 39, 40; and the Cancellaria facieslciteno.4,9,5,2
and 58.

Family PLANORBUI

Subfamily PLANORBI

Genus ACERVULINA Schute,15

Acervulina chipolensis CushmnadP to
Plate 9, figs. 1,

Acervulina chipolensis Cushman and Ponton, 13,FoiaGo.Sre ul
9, pp. 104-105, pl. 16, figs. 7, 8.
Typical specimens of this species ocu tteCioafce

locality no. 3.

Acervulina inhaere S
Plate 19, figs. 14,1

Acervulina inhacrene Schultze, 1854, Organ Io~ta. .6, l ,fg 2
Gypsina inhaerens H. B. Brady, 1884, Challenge etvl ,p 1,p.12

figs. 1-6.
Acervulina inhaerenn iChman, 19.30, Floridanel uvyBul ,p 3



Cushman, 1931, U. S. Nat. Mus. BulL 104, Pt. 8, p. 134,

Cushman and Ponton, 1932, Florida Geol. Survey Bul.

cimens of this species occur at the Cancellaria facies

localitieiiinisi8, 54, 56.

Genus GYSNA Carter, 1877
psina vesicularis (Parker and Jones)

laris Parker and Jones, 1860, Ann. and Mag. Nat. History,

is Carter, 1877, idern., ser. 4, vol 20, p. 173.
H. B. Brady, 1884, Challenger Rept., vol. 9, p. 718, pl.

localitiesno. 3 10.
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Explanation to Plate it

Figures

1, 2--lavulina tnicarinsta d'Orbigny. X53. Broken specimen.
1, side view; 2, end view of the same specimen.

3, 4, 5-Quinqueloculina candeiana d'Orbigny. X53. 3, side view;
4, apertural view of the same specimen ; 5, opposite side of
figure 3.

6, 7, 8, 9, 10-Quinquelocudina chipolensis Cushman and Ponton.
X53. 6, holotype, side view; 7, apertural view of the same
specimen; 8, side view; 9, opposite side of the same speci-
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Explanation to Plate 2

Figures

1, 2, 3-Massilina innequalis Cushman. X53. 1, side view; 2, op-

posite side of the same specimen; 3, apertural view of the

same specimen.

4, 5, 6-Massilina hosciana (d'Orbigny). X53. 4, side view; 5,

opposite side of the same specimen; 6, apertural view of the

same specimen.

7, 8, 9, 10, 11-Massilina quadrans Cushman and Ponton. X53.

7, side view; 8, side view; 9, holotype, side view; 10, opposite

side of the same specimen; 11, apertural view of the same

......... spec.im en.iiiiii
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Explanation to Plate 3

Figures

1, 2, 3-Massilina incisa Cushman and Ponton. X43. 1, holotype,

side view; 2, opposite side of the same specimen; 3, aper-
tural view of the same specimen.

4, 5, 6-Massilina spinata Cushman and Ponton. X53. 4, holo-
type, side view; 5, opposite side of the same specimen; 6,
apertural view of the same specimen.

7, 8, 9-Massilina spinata chipolensis Cushman and Ponton.
X53. 7, holotype, side view; 8, opposite side of the same
specimen; 9, apertural view of the same specimen.
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Explanatietn to Plate4

Figures

1, 2, 3-Mfassiffna spinata glabrata CushanT and Ponton. X53.
1, holotype, side view; 2, opposite side of the same specimen;
3, apertural view of the same specimen.

4, 5, 6-Hauerina miocenica Cushman. X100. 4, side view; 5, op-
posite side of the same specimen; 6, apertural view of the
same specimen.

7, 8--Articulina miocenica Cushman and Ponton. X53. 7, hola-
type, adult, side view ; 8, young stage.

9, 10-Articulina mayori Cushman. X100. 9, side view; 10,
apertural view of the same specimen.

iii i u ;,

i11, 12, 13-Triloculina trigonula (Lamarck). X80. 11, side view;

12, front view of the same specimen ; 13, apertural view of
the same specimen.

14, 15, 16-Triloculina oblonga (Montagu). X80. 14, side view;
15, opposite side of the same specimen; 16, apertural view.
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Explanation to Plate 5

Figures

iiiii1, 2, 3-Triloculina gracilis d'Orbigny. X100. Fig. 1, side view

2, apertural view of the same specimen; 3, opposite side of
figure 1.

4, 5, 6-Triloculina quadrilateralis longicostata Cushman and
Ponton. X53. 4, side view; 5, apertural view of the same
specimen; 6, opposite side of figure 4.

7, 8, 9-Triiloculina quadrilateralis d'Orbigny X53. 7, apertural

view; 8, side view of the same specimen; 9, opposite side of
the same specimen.

10, 11, 12-Triloculina brongniartii d'Orbigny. X80. 10, side
view; II, apertural view of the same specimen; 12, opposite

162
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Figures.1, 2-4 rticuliiia advena (d'Orbigiii X . , sii

apertural view of the same spcmn

iii~i; iiriai

iiiil

3, 4, 5-Vertebrlina ltilocul
Jones). X80. 3, adult, side ve;4 prua iwo h
same specimen; 5, opposite sieofgue3

6, 7-Dentalina sp. A. (Cushman
X53.

8, 9-Dentalina sp. B. (CushmananPotonplte9,gs3,4
X80.

10, II, 12-Sigmonorphina undo
side view; 11, basal view of thsaepcin;1,ooit
side of figure 10.

13, 14-Elphidiuim chipolensis (Cuha){7.1,sd iw
14, peripheral view.

15, 16, 17-Puteolina proteus (dObgy.X0Spcmn
showing variations in form.
17, apertural view of the saresecmn
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Explanation to Plate 7

Figures

1, 2, 3-Peneroplis bradyi Cushman. X53. 1, side view; 2, peri-
pheral view of the same specimen; 3, early stage.

4--Sorites (?) sp. (?) X20. Specimen from the exterior showing
the arrangement of chambers in the megalospheric form.
The specimen has been eroded so that the opening shows the
chamberlets.

5, 6, 7-Discorbis condeians bullata Cushman and Ponton. X73.
5, dorsal view; 6, peripheral view of the same specimen; 7,
ventral view of the same specimen.

8, 9, 10-Eponides repandus (Fichtel and Moll). X53. 8, do~rsal
view; 9, peripheral view of the same specimen; 10, ventral
view of the same specimen.

11, 12, 13-Anphistegina chipolensis Cushman and Ponton.
X53. 11, ventral view; 12, peripheral view; la, dorsal view.
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Explanation to Plate 8

Figures

1, 2, ?Massidulina chipotensis Cushman and Ponton. X200. 1,
dorsal view; 2, peripheral view of the same specimen; 3,
ventral view of the same specimen.

4, 5, 6-Cibicidella variabilis (d'Orbigny). X43. 4, adult form,
dorsal view; 5, ventral view of the same specimen; 6, early
stage.

7, 8-Annuloeibicides projectus Cushman and Ponton. X53. 7,
dorsal view ; 8, ventral view of the same specimen.,
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Explanation to Plate 9

Fgures

1, 2-Acerrulina chipotensis Cushman and Ponton. X53. 1,
holotype, ventral view; 2, dorsal view of the same specimen.

3, 4-Gypsina resicularis Parker and Jones. X66. 3, side view;
4, same specimen as viewed above.

5, 6-Gutttalina routdata d'Orbigny. X80. 5, side view; 6, opposite
side of the same specimen.

7-Glolmlina rotundata (Bornemann). X86. Side view-

8, 9, 10-Gttalina irregu~laris (d'Orbigny). X53. 8, side view;
9, opposite side of the same specimen; 10, side view.

11, 12-Guttulina lactea (Walker and Jacob). X100. 11, side
view; 12, opposite side of the same specimen.
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Explanation to Plate 10

Figures

1, 2-Texrtularia ivarreni Cushman and Ellisor. X53. 1, front
view; 2, apertural view of the same specimen.

3, 4-Marginulin~a glabra d'Orbigny. X80. 3, side view; 4, front
view of the same specimen.

5, 6-Bulimina elongata d'Orbigny. X113. 5, side view; 6,
apertural view of the same specimen.

7-Bolivina robusta (H. B. Brady). X73. Front view.

8, 9, 10-Lanarckina atlantica Cushman. X66. 8, dorsal view;
9, ventral view of the same specimen; 10, apertural view of
the same specimen.

11, 12, 13-Siphcnina jacksonensis limbosa Cushman. X73.
11, dorsal view; 12, ventral view of the same specimen; 13,
apertural view of the same specimen.
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Explanation to Plate 11

Figures

1, 2-Cytheretta gardneri Smith. X45. 1, left valve; 2, right
valve.

3, 4, 5, 6, 7-Bigenerina floridana Cushman and Ponton. X53.
3, 4, 5, front view; 6, front view; 7, apertural view of the
same specimen. 6, 7, holotype.

8, 9, 10-Asteriger-ina miocenica Cushman and Ponton. X166.
8, dorsal view; 9, peripheral view of the same specimen'; 10,
ventral view of the same specimen.
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Explanation to Plate 12

Figures

1, 2, 3, 4, 5,.A--Amphiategine floridana Cushman anl Ponton.
X53. 1. dorsal view; 2, peripheral view of the same speci-
men ; 3, ventral view of the same specimen ; 4, dorsal view;
5, peripheral view of the same specimen; 6, ventral view of
the same specimen. 1-3, paratype, 4-6, holotype.

7, 8, 9-Hanzawcaia concentrica. (Cushman). X60. 7, dorsal view;
8, peripheral view of the same specimen; 9, ventral view of
the same specimen.
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Explanation to Plate l13

Figures

1, 2-Cycloculina mniocenica Cushman and Ponton. X133.

3, 4-Plectof rondicularia mansfieldi Cushman and Ponton X66.
3, front view; 4, side view of the same specimen.

5---Polymorphiina advena Cushman. X100.

6-Spiroloculina sp. Cushman. X113.

7, 8, 9-Quinqueloculina subpoeyana Cushman. X100. 7, 8, op-
posite sides; 9, apertural view of the same specimen.
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10, 11, 12-Pyrgo swbsphaerica (d'Orbigny). X53. 10, front

view; 11, side view of the same specimen; 12, apertural
view of the same specimen.
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Explanation to Plate 14

Figures

1, 2, 3-Quinqueloculina crossa subcuneata Cushman. X53. 1,
2, opposites sides ; 3, apertural view of the same specimen.

4, 5-Textularia sp. Cushman and Ponton. X53. 4, front view;
5, apertural view of the same specimen.

Xi
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6, 7, 8-Sigmorlina tenus (Czjzek). X113. 6, 7, opposite sides;
8, apertural view of the same specimen.

9, 10-Texrtularia agglutinans d'Orbigny. X113. 9, front view;
10, apertural view of the same specimen.
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Explanation to Plate 15

Figures

1, 2, 3-Amphimorphina sp. Cushman and Ponton. X53. Frag-
mentary specimens.

4-Nodogene rina advena Cushman and Laiming. X73.

5-Cytheretta spe ncerensis Smith. X45.
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iiiiiiiiExplanation to Plate 1iiiiiiiiii

Figures

1, 2, 3-Flintina floridana Cushman and Ponton. X53. 1, side
view; 2, holotype, side view; 3, apertural view of the same
specimen.

4, 5Robulus floridanus (Cushman). X53. 4, side view; 5,
peripheral view of the same specimen.

iiiiii i is':~~

6, 7-Robulus catenulatus (Cushman). X86. 6, side view; 7,
peripheral view of the same specimen.

iri8-Siphogenerina lamellate Cushman. X60.

9, 10-Loxcostomum gunteri Cushman. X86. 9, side view: 10,
apertural view of the same specimen.

11-Bulimina ovata d'Orbigny. X66.

12-Plectofrondicularia floridana Cushman. X73.

Xiiiii8

i il";iiii~ i :~
iiiiiiilii , i

iiliiiiii
iiiilii'i'iiiiii~

iliiiii
i

ii~'" """

ii~
==l , ;

ru l

'""""



FLOIDAGELOGCALSUVEY BULLETIN THIRTY-SIX, PLATE 16

TR5

185i



Explanation to Plate 17

Figures

1, 2, 3--Quinquelocilina conterta d'Orhigny X 133. 1, 2, op-
posite sides; 3, apertural viewi of the sae specimen.

4, 5-Alarginudina dubia Neugeboren. X53. 4, side view; 5, front
view of the same specimen.

6, 7-Spiroloculina depressa d'Orbigny. X60. 6, front view;
7, apertural view of the same specimen.

8, 9-[.'riperina parkeri Karrer. X73. 8, front view; 9, side
view of the same specimen.

10, 11-Virgalina (Virgulinella) guntcri curtata Cushman and
Ponton. X60.
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Explanation to Plate 18

Figures

1, 2-Textularia floridana Cushman. X113. 1, front view; 2,
apertural view of the same specimen.

3, 4, 5--Textularia foliacea occidentalis Cushman. X53. 3, front
view; 4, front view; 5, apertural view of the same specimen.

6, 7, 8-Massilina gunteri Cushman and Ponton. X53. 6, 7, op-
posite sides; 8, apertural view of the same specimen.

9-Triloculina asperla Cushman. X113.

10-Nodosaria calomorpha Reuss. X 100.

11, 12--Oolina quadrata (Williamson), X133. 11, specimen with
a single chamber; 12, specimen with tracings of a partition.

13, 14Pyrulina albatrossi Cushman and Ozawa. X86.
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Explanation to:Plate 19

Figures

1, 2-Rlphidiumi incertumt (Williamson). X113. 1, side view;
2, peripheral view of the same specimen.

3, 4-Pavonia miocenica Cushman and Ponton. X73. 3, side
view; 4, apertural view of the same specimen.

5, 6-Robertina subteres (Brady). X160. 5, side view; 6, front.
view of the same specimen.

7, 8-Patellina corrugata Williamson. X100. 7, dorsal view; 8,
ventral view of the same specimen.

9, 10, 11-Amphistegina lessonii d'Orbigny. X53. 9, dorsal view;
10, ventral view of the same specimen; 11, peripheral view
of the same specimen.

12, 13-Rectocibicides miocenica Cushman and Ponton. X43. 12,
holotype, ventral interior view; 13, dorsal attached side.

14, 15-Acerculina inhaerens Schultze. X53. External views..
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Explanation to Plate 20

Figures

1, 2-Planispirillina orbicularis (Bagg). X113. 1, dorsal view;
2, ventral view of the same specimen.

3, 4-Spiraoldina dentata Cushman and Todd. X1l3. 3, front
view; 4, apertural view of the same specimen.

5, 6-Parafissurina bidens (Cushman). X133. 5, side view; 6,
apertural view of the same specimen.

7, 8-Textulariiiii mayori Cushman. X53. 7, specimen with un-

usual spinosity ; 8, specimen with usual outline.
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Explanation to Plate 21

Figures

1, 2, 8--Milia mmine ef. M. funs (Brady)...X113. 1, side view;
2, 8, opposite sides.

4, 5-Oolina hexagona scalariformis (Williamson). X113. 4, side

view; 5, apertural view of the same specimen.

6-Lacena costata amphora Reuss. X113.

7-Guttulina costatula Galloway and Wissler. X86.

8-Pseudopolymorphina rutile (Cushman). X86.

9, 10-Virgulina fusiformis Cushman. X133. 9, side view; 10,

apertural view of the same specimen.

11, 12- olivina pulchela primitiv Cushman. X113. 11, side

iiiiiiiiiiiii.i i

iiilview; 12, apertural view of the same specimen.
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Figures1, 2- uliina inflata Seguenza. X73.1,sidevie

view of the same specimen.

3, 4, 5, 6--Boliviva marginata muicot uha.X1.3
side view: 4, apertural view oftesm pcmn ,sd
view; 6, apertural view of the sm pcmn

7, 8-Angulogerina occidetitalis (Cuha) 13

9, 1(0-Bolivina floridana Cushman.X39,sdviw10apr
tural view of the same specimn.

iiiiiiix ii

11, 12-Bolivina plicatella mea C

side view; 12, apertural view oftesm<pcmn

13-Bigenerina nodosaria textulan ie Gos.X3
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Explanation to Plate 23

Figures

I-Buliminella curta Cushman. X86.

2-Bulimaina marginata d'Orbigny. X188.

3, 4-Cassidulina crassa d'Orbigny. 1118. 8, side view; 4, peri-
pheral view of the same specimen.

5, G--Cassidulina laevigata carinata Cushman. 118). 5, peri-
pheral view; 6, side view of the same specimen.

7, 8-Chrysalidinella pulchella (Cushman). X113. 7, side view;
8, apertural view of the same specimen.

9, 10--Cassidulinoides bradvi (Norman). X113. 9, side view; 10,
peripheral view of the same specimen.

11-Cornuspira involvens (Reuss) . X 113.

12, 13-Dentalina pyrula (d'Orbigny). X80.

14-Dentalina communis d'Orbigny. X66.

15-Dentalina consobrina emaciata Reuss.
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Explanation to Plate 24

Figures

1, 2, 3-Rotorbinella ? rosacea (d'Orbigny). X40. 1, dorsaliview

2, peripheral view of the same specimen; 8, ventral view of
the same specimen.

4. 5, 6-D~iscorbis consobrina (d'Orbigny). X73. 4, dorsal view;
5, ventral view of the same specimen; 6, peripheral view of
the same specimen.

7, 8. 9-Discorbis floridana Cushman. X73. 7, ventral view; 8,
dorsal view of the same specimen ; 9, peripheral view of the
same specirnen.

10, 11, 12-Poroeponides lateralis (Terquem). X53. 10, dorsal
view; 11, peripheral view of the same specimen; 12, ventral
view- of the same specimen.
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Explanation to Plate 25

Figures

1, 2, 3--Buesella mansfieldi (Cushman). X86. 1l, dorsal view:
2, ventral view of the same specimen; 3, peripheral view of
the same specimen.

4, 5, -Globorotalia menardii (d'Orbigny). X60. 4, dorsal view;
5, ventral view of the same specimen; 6, peripheral view of
the same specimen.

7, 8-Golina hexragona (Williamson). X113. 7, side view; 8,
apertural view of the same specimen.

i i ==° i

9, 10-Procerolgena grailis (Williamson). X53.

11, 12-Lagena clavata (d'Orbigny). X113. 11, side view; 12,
apertural view of the same specimen.
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1-Lacna substriata Williamson. X113.:

2, 3-Fissurina orbignyana lacuta(urwanHold)
X113. 2. side view; 3, apert.av...

4, 5Astrononion glabrella (Cushmn.X1.4 ieve;5
apertural view of the samespcmn

6-Nodosaria catesbyi d'Orbigny. X6

iiiiiiiiiiiiiiiiiiii
iiiiiii""= == = ==l =

ii
7 ; Fissurina f. F. strito-punct

8-Lagena sulcata (Walker and Jao) 13

9-Parafissurina marginata (WalkradJcb.X3

10, 11-Astacolus sp. Cushman.X8.1,sdviw1,pe-
pheral view of the same specimen
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Explanation to Plate 2'T

Figures

1, 2, 3-Planalina depressa (d'Orbigny). X60. 1 dorsal view;
2, peripheral view of the same specimen; 3, ventral view of
the same specimen.

4, 5-Leptodermella arenata (Cushman). X113. 4, apertural
view ; 5, side view of the same specimen.

6, 7-Proteonina difflugiformis (H. B. Brady). X113. 6, front

view ; 7, apertural view of the same specimen.

8-Uniger-ina auberiana d'Orbigny. X113.

9, 10, 11-Epistominella pontoni (Cushman). X180. 9, ventral
view; 10, peripheral view of the same specimen; 11, dorsal
view of the same specimen.
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Explanation to Plate 28

Figures

1, 2, 3-Quinqueloeulina costata d'Origa2li: X43. 1, 2, opposite

sides 3, peripheral view of theae specimen.

4, 5, 6-Quinqueloculina seminula (Linne) . X66. 4, 5, opposite
sides; 6, apertural view of the same specimen.

.iiiiiiiii i ...........;;;

ii7-Sigmomorphin iiiilliamsoni (Terquem). X86.

8--Pseudopol ymorphina dumblei (Cushman and Applin) . X66.
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Explanation to Plate 29

Figures

1, 2-Robulus inta (Cushman). X46. 1, side view; 2, apertural
view of the same specimen.

3, 4-Robulus americanus spinosus (Cushman) . X60. 3, side

view; 4, apertural view of the same specimen.iiii

5---irpulina (Viryulinella) gunter-i curtata Cushman and Pon-
ton. X73.

6, 7-Virgulina punctata d'Orbigny. X86. 6, side view; 7, aper-
tural view of the same specimen.

8, 9, 10-Valvulineria flor-idana Cushman. X86. 8, dorsal view;
9, peripheral view of the same specimen; 10, ventral view
of the same specimen.
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1, 2, 3-Tr-iloculina rotunda d'Orbign.X3 ,2 poiesds
3, apertural view of the samespcmn

4, 5, 6-Triloculina schreiberiana d'rin.X0 4(,opst
sides; 6, apertural view of thesmspcen

7, 8-Textularia gramen d'Orbign.X67,fotve;8
apertural view of the same specien.

9, 10-Textulaia candeiana d'Orbigy 5.9 rn iw 0
apertural view.
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Part III

DESCRIPTION OF SPECIES

Suborder PODOCOPA Sars, 1865 (1866)
Family BAmmUDAE Sars, 1887

Subfamily BAmRDIINAE Sars, 1923
Genus BAMRDIA M'Coy, 1884

Bairdia chipolensis Puri, n. sp.
Plate 1, fig. 2; text fig. lc

arapace medium; oblong in dorsal view. Valves inequal, left
picuously larger than the right. Dorsal margin regularly

ed, ventral margin concave in the middle in the right valve,
vyslightly so in the left valve. Anterior margin broadly rounded

e ventral half; very noticeably oblique in the dorsal half. Pos-

ed dorsal margin and in its finely pitted surface.
iThe figured specimen came from the Chipola facies locality no.

This species also occurs frequently at the Ecphora facies lo-
calit <faeuy no. 44.n 2?.

Dimensions of holotype no. 2488, a complete specimen from

Plate 1, iig. 1; text fig. Id

The figured specimen came from the 4rca facies locality no. 27.
Dimensions of pliiisiotype no. 2487, a complete specimen from
lity no. 27: length .828 mm.; height .490 . I l iiii

2 2 3 ii i iiiiiiiiii iiiiiiiiiiiiiii iiiiiiiiiii£ iliiiiiliiiiiiiiiiiiiiiiiiii iii~li
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ONTRIBUTION TO THE STUDY OF THE MIOCENE 225

0, 43, 44 and Cancellaria facies localities nos. 53, 54
bly at locality no. 48. It seems to be restricted to the
dCancellaria facies of the (hoctawhatchee stage.
id specimens came from the Ecphora facies locality

of plesiotype no. 2489, a right valve from locality
h .946 mm.; height .523 mm.; plesiotype no. 2490, a
m locality no. 43: length .878 mm.; height .557 mm.

airdoppilata illisensis Puri, n. sp.

large, lenticular in dorsal view, ovate in side iview.
ratio 1:1.25 to 1:1.5. Dorsal margin arched, ventral

gulation in the anterir en higher than angulations
or end. Marginal areas broad, marginal pore canals

es differs from . triangulata Edwardsin itsovate

its blunt posterior angulation ii

figured specimens came from the Chipola facies
.It also occurs at the Chipola facies localities nos. 1,

2nd the Ecphora facies locality no. 36.

hBairdoppilat willisensis Puri, n. sp., cality no.

::iiiiiiliiIiiiiiiii :iiiii : :: ii: :: :

i i, iiiiiiii~
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height .659 mm.; paratype no. 2492, a left valve:
height .540 mm.; paratype no. 2493, a left valve:
height .591 mm.; paratype no. 2494, a complete
.912 mm.; height .591 mm.

Genus BYiocYPRIs Brady, 1880
Bythocypris hoiei, Puri, n. sp

oblique in the anterior half; sharply rounded

Plate 1, fig. 13; text fig. 2h

Carapace small, slender, elongate, almost threetoone.D

size; dorsally and broadly arched, very elongate

ality no. 1 len th .54 mm. heiht 135 mm.
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TABLE 1

RANGE OF FAMILY AIRDIIDAE IN THE MIOCENE
OF THE FLORIDA PANHANDLE

o '

Genus and Species

ippilata esis
Bthocypris howei --

Paracypri chip olrsis -

Family CYPRIDAE Baird, 1846
Genus PARACYPRIs Sars, 1866

Paracypris chipolensis Puri, n. sp.
Plate 1, fig. 9; text fig. 2c

arapace medium, subtriaingular; lenticular in side view. I)or-
argin oblique, nore so in the poterior half; ventral margin
t straight. Anterior end broadly rounded, posterior angular
harp. Surface of the carapace sooth.
his species differs from P. ch stawhatckensis in being subtri-
lar with oblique dorsal margin and almost straight ventral

he figured specimen came from the Chipola facies locality no.
This species also occurs at Chipola facie localities nos. 9 and
and has to date been found only in the Chipol: facies.
imension of the figured specimen, holotype no. 2495: length

Paracypris choctawhatcheensis Puri, n. sp.

arapace large, elongate, two: nd a half to three to one. Dorsal

teor end sharply angular. Surface of the carapace smooth. Viewed

== == == == == ==== == == == == ==== ==== ======================== = = == iii
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nal to the genus. There is a well-pronounced projecting
ront of the hinge line in the left valve.

hipecies differs from P. rosetdensis Howe and Law in
greatest height slightly anterior to the middle, its upper
anterior end oblique and a very conspicuous projecting

ont of the hinge line in the left valve.
ured specimens came from the Ecphora facies locality

SCancellaria facies locality no. 52. It also occurs at the
gancellaria facies localities: 48, 50, 53, 54, 55, 57 and

ions of the figured specimens: paratype no. 2496, a left
locality no. 52: length .878 mm.; height .338 mm.; para-
97, a right valve from locality no. 52: length .963 mm.;
mm.; holotype no. 2498, a complete specimen from lo-

4: length 1.030 mm.; height .422 mm.

Family CYTHERIDAE Baird, 1850
Subfamily CYTIIERIDEINAE Bars, 1925

Anoncytheridea floridana (Howe and Hough)

rid HoweandHough,1935,Florida Gol Survey Bull. 13, pp.

1,ii. 2, igs. 15,16,18; pl. 4, gs. 6, 10.

A edea foridana (Howe and Hough), Stephenson, 1938, Jour. Paleon-

Explanation of text figure 2
ures approximately X50. Specimen numbers refer to

Rouge Lia.,ii

f, g-Bythocypris howi Puri, n. sp. e, paratype no. 2653,

view of a complete carapace, locality no. 43; g, paratype

-ythocypris minuta Puri, n. sp., locality no. 1, holotype



tology, vol. 12, p. 142, pl. 23, fig. 15; pl. 24, figs. 7, 8; text fi ,

1946, p. 82.
This species was described from the Arca facies

Hough in Howe et al., 1935 p. 11).Stephenson(1
noticed that it was the most common form in the Ar c
observed its occurrence only ii n marine sediments.

The figured specimens came from the Arm facies loc
It also occurs frequently at te Area facies locality no
and 30.

Dimensions of plesiotype no. 2665, a left valve f
no. 35: length 1.119 mm.; height .608 mm.; plesiotype
right valve: length 1.183 mm.; height .591 mm.

(Cjtheridra saborata Ulrich and Bassler, 1904, Maryland Geol.
Report, p. 124, .37, figs. 1-8 (not Cythere subovatMns
changed to Cytheridea sborata by Egger 1858) not Cyther
Sutton and Williams (1939) - Haplcytherid bastropensiiiiWilliams new name (1940).

Cytheriden sabomr U1rich and Bassler, Doeglas, 1931,

Jour. Paleontology, vol. 12, p. 134, pl. 23, fig. 23; pl. 24, figs.

Cytheriden (Haplocytheridea) subovata Ulrich and Bassler,
Amer. Assoc. Petroleum Geologists Bull. vol. 25, p. 279.

(new name).

This species occurs at the Chipola facies localities

Chipola through the Shoal River but it is more abundan

~ l i U~ l I iiiiiiiiiiiiiiii~iiiiiiil iiBiiiiiiiiiiiii iii
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d to 11. floridana, a marine species from which it can be dis-

vey ull. 13, pp. 9, 10, pl. 2, fig. 11; pl. 4, ig. 9

Paleontology, vol. 12, p. 137, pl. 23, fig. 9; pl. 24, figs. 13, 14; text figs.

i(Lptocytheridea)? choctwihatcheensis Van den Bold, 1946, p.
82, pl. 7, figs. 13a, b.

This species was described from the Choctawhatchee Miocene
its range as given by Howe and Stephenson (in Howe et al

5, p. 10) is from Chipola facies through the Area facies. Steph-
n (1938, p. 137) restricted it to the Area facies and the forms
iously included in it were described by him as new species.

The figured specimens came from the Area facies locality no.
This species also occurs at the Area facies localities nos. 25, 26,

Dimensions of plsiotype no. 2658, a right valve: length .811
; height .473 mm.; plesiotype no. 2659, a left valve: length .861

; height .490 mm.; plesiotype no. 2660, a right valve: length

1Haplocytheridea tiadi (Stephenson)
Plate 3, figs. 5, 6; text fig. 3g

Cridea (Hp/ocutheridea) wadei Stephenson, 1941, Jour. Paleontology,

This species was described from the PRecten bed (uppermost Ec-
ra) exposed at Jackson Bluff, Leon County. It also occurs at

lities nos. 48 and 55.
All figured specimens came from Ecphora facies localities nos.

Dimensions of plesiotype no. 2680, a right valve from locality

cplete carapace fron locality no. 43: length .659 mm.; height
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Haploctheridea okaloosensis (Stephenson)
Plate 2, fig. 9; text fig. 3j

heridea (Leptocytheridea) oarloosensis Stephenson, 1938, Jour. Paleon-
tology, vol. 12, p. 139, pl. 23, figs. 16; text fig. .

This species was reported from the Oak Grove facies locality
16. It was not found in any other locality.

Dimensions of the plesiotype no. 2664, a left valve from locality
16: length .709 mm.; height .439 mrn.

Haplicytheridea chipolensis (Stephenson)

18; text fig. 5.

Piiitiiii ig 1,2; text1 figs. 4, b

This species was described from the type Chipola facies locality
12, and it also occurs at the Chipola facies localities nos. 4 and

All figured specimens came from Chipola facies locality no. 11.
Dimensions of plesiotype no. 2656, a left valve: length .692 mm.;
ght .371 mm.; plesiotype no. 2657, a right valve: length .676
m.; height .371 mm.
This species has been observed only in the Chipola facies.

Explanation of Text Figure 3
All figures approximately X50. Type numbers refer to Henry

Howe collection, Louisiana State University, Baton Rouge. La.
s. a, b-Anomocytheridea floridana (Howe and Hough), lo-

cality no. 35. a, plesiotype no. 2666, a right valve; b, plesio-

c, d-Haplocytheridea gardneroe (Stephenson), locality no.
6. c, plesiotype no. 2671, a right valve; d, plesiotype no.

e, f-Haplacytheridea of. H. prolmscidiala Edwards, locality
no. 48. e, plesiotype no. 2673, a left valve; f, plesiotype no.

g-Halocytheridea wodei Stephenson, Iocality no. 43, plesio-

h, i-llaplacytheridea chocawhatcheensis (Howe and Steph-



iiiiiiiiii Plate 2, figs. 14-16; text figs.ii c dii iii

Cythrrideu (Haplocytheridea) gardnerac Stephenson,13,Ju.Plotog
Vol. 12, p. 132, pl. 23. fig. 5.

iiiiii,; illiii,,,,, iiii

This species was described from the typeChplfaisocit
no. 12. Typical specimens also occur at the Chplfaisocite
nos. 4, 6 and 8.

All figured specimens came from the Chipol aislcaiyn.6
Dimension of plesiotype no. 2670, a left vav:

height .388 mm.; plesiotype no. 2671, a righ av:legh.7
mm.; height .338 mm.; plesiotype no. 2672, aletvv:lngh.7
mm.: height .338 mm.

Haplorytheridea cf. H. proboscidiala(dwrs
Plate 2, figs. 17, 18; text figs. e

( ytheridea (Haylocytheridea) proboscidiala Edwars194Jo.Paen
tology o1, o, 509, pl. 85, figs. 8-11.

This species was described from the Dupli
lina. Florida specimens tentatively referredi
at the Ecphora facies localities nos. 37, 38, 404,4748adCn
cellaria facies localities nos. 53, 57 and 58..

All figured specimens came from the Canclaifcesoait
no. 58.

Dimensions of plesiotype no. 2673, a left va: lnt 88m.
height .490 mm.; plesiotype no. 2674, a rightvle egh.4
mm.; height .473 mm.

Haplorgtheridea u-altonesis (Stepesn
Plate 2, figs. 6-8; text figs. 4g

Cytheridea (Leptocytheriden) waltonensis Stephenson, 98 or aenooy
vol. 12, p. 140, pt. 23, fig. 13; text fig. 15.

Cytheridea (Leptocythrridea) waltonencis Stephenson a e od 96
p. 82, pl. 8, fig. 3.

Cytheridea (Leptocytheridea) waltonensis StephernsoSih 91 mr
Assoc. Petroleum Geologists Bull. vol. 25, p. 279.

This species was described from the Shoa ieloaiyn.
17. Typical members of this species occur atSolRvrfce
localities nos. 17, 18 and 19 and the Yoldia facislclt o 1

All the figured specimens came from the SolRvrlclt
no. 18.

Dimensions of plesiotype no. 2661, a rightvle egh.5
mm.: height .405 mm.; plesiotype no. 2662, a letvle:1egh.6
mm.; height .507 mm.; plesiotype no. 2663, argtvle:lnt
.629 mm.; height .439 mm.; plesiotype no. 28,argtvle
leng-th .861 mm.; height .507 nmm

iiiiiii ii
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Haplocytheridea mansfieldi (Stephenson)
Plate 2, figs. 11-13; text figs. 4i, j

S(Haplcytheridea) man diStephenson, 198, Jour. Paleontoogy,

species was described from the type Chipola facies locality
t has not been found in any other locality.
le figured specimens came from the Chipola facies locality

nsions of plesiotype no. 2667, a right valve: length .659
eight .338 mm.; plesiotype no. 2668, a right valve: length
.; height .321 mm.; plesiotype no. 2669, a left valve: length
; height .405 mm.; plesiotype no. 2683, a left valve: length

(Leptoytheridea) ma ensis Stephenson, 1938, Jour. Paleon

species was described from the type Chipola facies locality
ical specimens occur at Chipola facies localities nos. 1, 8,

Genus PARACYTHERIDEA G. W. Miler, 1894
Paracytheridea altila Edwards

Plate 3, figs. 15, 16; text figs. 5j, k
ridea altila Edwards, 1944, Jour. Paleontology, vol. 18, p. 512, pl.

species was described from the Duplin marl of North Caro-
l lso occurs at the Ecphora facies localities nos. 36, 41, 42, 43,

he C ce i fcies ocities nos 48 50, 52, 53, 55 and 58.

no. 58: length .659 mm.; height .338 mm.; plesiotype no.

811 mm.; height .388 mm.

Plate 3, figs. 12-14; text fig. hc
Prctridea chipolesis Howe and Stephenson, in Howe et al, 1935, Floridai

species was reported originally from the Chipola, the Oaki

@ ii ii £ii @ ii ii iiii ii14
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1). It also occurs at the hipola facies localities nos.
9, 11, 12 and 13. This species has been found only in

ons of the plesiotype no. 2689, a left valve: length .642
.287 mm.; plesiotype no. 2690, a left valve: length .676

t .304 mm. All the figured specimens came from the
ies locality no. 1.

Plate 3, figs. 8, 9: text figs. g-i
a medium, subquadrate in side view. Dorsal margin
ave in the middle; ventral margin sinuous. Anterior

rounded; posterior end acute and angular with a sharp
le. Surface of the carapace reticulate post-dorsally;
mooth. There is a very sharp ala which merges anterior

Sont and is ent posteriorly behind. Viewed from inside,
are moderately shallow. Both the marginal areas are
wide; marginal pore canal obscure; hinge normal to

cies could easily be identified by its prominent post-

Explanation of Text Figure 4
es approximately X50. Type numbers refer to Henry
lection, Louisiana State University, Eaton Rouge, La.
Haplocytheridea chipolensis (Stephenson), locality no.
a, plesiotype no. 2657, a right valve; b. plesiotype no.

, f-Haplocytheridea bassleri Stephenson. c, plesiotype
.2679, dorsal view of a complete carapae from locality
1; d, plesiotype no. 2675, a right valve from locality

24; e, plesiotype no. 2677, a left valve from locality no.
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Dimensions of the holotype no. 2685, a leftvle egh.0
mm.; height .338 mm.; paratype no. 2686, a igh av:lnt
.692 mm.; height .338 mm.; paratype no. 3030,. ih av:lnt
.709 mm.; height .338 mm. All the figured secmncaefo
locality no. 17.

This species occura frequently at the OakGrvfaislcit
no. 15 and the Shoal River facies locality no.17

Paraytheridea vandenboldi
Plate 3, fig. 7; text figs. 5a,

Cythrropte ron nodoxumv Ulrich and Bassler, 1904,MayndGo.Sre
Miocene Report, pp. 129, 130, pl. 38, figs. 374 ntCthrpea
nodouumn Brady 1868).

Paracytheridea nodoaa (Ulrich and Bassler), Howe eta.< 95 lrd elSurvey Bull. 13, p. 37, pl. 3, fig. 7
Paracytheridea nodosa (Ulrich and Bassler), Van de odc 96,p 6 l

16, tig. 7.
Paracytheridea nodoso (Ulrich and Bassler), Swain, 15,U .Go.Sre

Prof. Paper 234-A, p. 51, pl. 3, figs. 19-22.
Paracytheridea vandenboldi Puri, 1953c, Jour. Paleonooy o.2,p 5

(new narne)

This species was first described from theChspaegopt
James River, Virginia, and since has been reprefomteAa

Explanation of Text Figure
All figures approximately X50. Type numesrfrt h

Henry V. Howe collection, Louisiana State nvriy ao

Rouge, Ia.

Figs. a, b-Paracytheridea vandenboldi Puriloatyn.2.,
plesiotype no. 2684, a left valve ; b, dorslve ftesm
specimen.

c-Paracytheridea chipolensis Howe andSehnolcit
no. 1, plesiotype no. 2690, a left valve.

d, e, f-Paracytheridea washingtonenzisPrnsplcit
no. 37. d, paratype no. 2688, a left vle ,hltp o

2687, side view of a left valve; f, insie ve ftesm

specimen.
g, h, i-Paracytheridea shoalriverensis Prn plclt

no. 17. g, paratype no. 3030, a right vle ,prtp o

2686, a right valve side view; i, insid: iwoftesm
speeimen.

j, k-Paracytheridea altila Edwards. jpeiteno263
a right valve, locality no. 58; k, plesioyen.29,aef
valve, lclity no. 43.
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facies (Howe, et al., 1935) and the Miocen fteCrbenrgo
(Van den Bold, 1946). It also occursatheA afcislaiis
nos. 24, 25, 27, 28, 30. This species shoulprvtobagodmke
for the Area facies since it has not beer
of the section.

The figured specimen came from the Ae aislclt o 4

Dimensions of plesiotype no. 2684, a lf av:lnt 66m.
height .321 mm.

Paracytheridea washingtonen< uin p

Plate 3, figs. 10, 11; textfg.5-

Carapace elongate, alate, nodose just nfoto h idena
the posterior cardinal angle. Dorsal mari ocv i h ide
ventral margin wavy. Anterior end broal one; otroen

angular and sharp. Surface of the carpc oreyrtclt

except at the alate portion. The ala strsudrtesbeta

node and merges into the posterior edruhytreqatr
distance from the front; it is blunt and utinua;ms fi

occupies a subcentral position in theloehafftecrpc.
Viewed from inside, the carapace is Ioeaeysalo;mri

areas broad. Hinge normal to the genus.

This differs from P. chipolensis in ben oreyrtclt1n
lacking the divaricating rib along the vetakelndifrsro
P. va denholdi in lacking a well-develo

Named after Washington County, Fida

Dimensions of holotype no. 2687, a lf av:lnt 70m.

height .388 mm.; paratype no. 2688, a lf av:lnt 74m.

height .388 mm. All the figured specimenscm rmlclt o 7

This species occurs commonly at thEeorfaislcits
nos. 37, 38, 39 and 40. So far as is knowtispceisrtitd
to the Ecphora facies.

Genus PERISSOCYTHERIDEA

Prissocitheridea gracili

iiiiii ii iii iii baii

Perissocytheridea. gracilis Stephenson, 1938, Jou.Plotlgvl 2 .16
pl. 23, fig. 1l

This species was described from the hpl aislclt o

12. It has been observed rarely at the tp hpl aislclt

and has not been found at any other loaityItsolbeagd
marker for the Chinoa facies.

iiiiiii iioi iiii; Iiiiiiiiiiii~
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TABL E 2

RA SUBFAMILY CYTH:ERIIDINAE IN TIE MIOCENE iiii

OF THE FLODRIDA PANIIANDLE

U ,.Y U p V U U U ' , 'U i 1 T T i wFl

Haploytheideamansfieldi
Hapocyherdeagardnerae
Haploytheideabassleri alyteiawlonss

walionens is

Hapocyherdeaokaloosensis

Haploytherdearhipolensis
Hapocyherdeachoctawhat-

H c r wadei _
Haploctherie f. II.

Anomoytheideafloridanu
Perisoctherdeagracilis -
Paraythrida vndenboldi
Paractherdea hipolensis

Samily CYTHERURINAE G. W. uIller, 1894
Gnus CYTHEFURA Sars, 1865 (1866)

Cterura banana formis Coryell and Fields
Cythrurabanaafomis Coryell and Fie1ds, 1937, Amner. IMus. Novitate s, No.f .14a-d.

T s occurs frequently at the Ecphora faciei localities
nos.36,37, 9,10, 41, 42, 43 and <Cancelluria facies locality no>. 48.

therura ivardensis Howe and Brown

Plate 4, figs. 1-4 ; text fig. 6f

nsis Howe ard Brown, in Hwe et al., 195, larida Geol
Survy Bul. 3, p. 36, pl. 1, fi s. 23, 27; pl. 4, fig 19.

Cyterua wrdesis Howe and Brown, Edwards, 1944, J our. P-aleontology,pl. 88, figs. 11 12.

Typial pecmens of this species occur at the Area faceies 1l>cali-
tie no. 4, 7,28, 30, 31, 32; Ecphora facies local1ities n os. 36, 41,cllaria localiies nos. 48, 50, 52 55, 57 and 58.

Dimnsinsof plesiotype no. '2695, a cormplete cara pace from
locaityno.44:length .472 mmar.; height .270 mm.; ples iotype no.

269, acomlet carapace fro mlobcality no. 43: le ngth .490 nnm.;
heigh .20 mm. plesiotype no. 2 697, a complete carap>ace from

o:length ,490 mm.: height .219 mm.

l s ii
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Genus CYTHEROPTERON Sars, 1865
Cytheropteron choctawhatcheensis Puri n. sp

Plate 5, figs. 1, 2
Carapace medium, elongate. Dorsal margin almos

ventral margin slightly concave. Anterior end broad
below, oblique above posterior end blunt and suban
face of the carapace reticulate with a subcentral depressio
closer to the ventral margin. There is a ventral blunt a
roughly three-quarters of the length from the anterio
Behind and above this ala is a depression which is
developed in most specimens. Hinge normal to the gen

Dimensions of holotype no. 2708, a left valve: length
height .354 mm.; paratype no. 2709, a left valve: length
height .354 mm. All of the figured specimens came ft
no. 14.

This species occurs frequently at the Ecphora fac
no.44 and the Cacelaria facies locality no. 53.

Cytheropteron coryelli Puri, n. sp.

Carapace medium, elongate. Dorsal margin wavy, v

above; posterior end produced, angular, alate dorsal
portion oblique; ventral portion alate. The ventral ala

the carapace ornamented with irregular pattern of pits
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ular and produced. Surface of the carapace striated; striae
lel to the ventral margin: three of the most ventral striae
prominent Viewed from inside, the valves are moderately
; both the anterior and posterior margins narrow. Hinge of the
valve with a crenulate anterior tooth, a crenulate posterior

his species could be easily recognized by its subtriangular

amed after the County of Leon, Florida.
imensions of the holotype no. 2704, a complete carapace from
ty no. 44: length .507 mm.; height .236 mm.; paratype no.

a right valve from locality no. 48: length .405 mm.; height

his species occurs frequently at Area facies localities nos. 27,
0, 32; Ecphora facies localities nos. 37, 38, 39, 43, 44 and Can-
ia facies localities nos. 48, 50, 52, 53, 57 and 58.

iarapace medium, edge-shaped in dorsal view. Dorsal margin
d; ventral margin sinuous. Anterior and broadly rounded;
rior end subtriangular and sharply produced. Surface of the
pace coarsely reticulate. The ventral ala is subcentral in po-

; slightly moved toward the posterior. It is very sharp,
ed and well-developed and coarsely reticulate. Viewed from
e, the valves are deep; marginal areas wide. Hinge normal to

his species could easily be identified by its well-developed, al-
subeentrally, ventral ala and a coarsely reticulate carapace.

amed after Lake Taluin, Leon County, Florida.
imensions of holotype no. 2713, a complete carapace: length

mm. height .371 mm.; paratype no. 2712, a right valve:

fom locality no. 44.

Cythropteron wardensis uriis. n. sp.

arapace small, alate. Dorsal margin strongly arched; ventral

gin strongly concave in front; arched behind. Dorsal margin



canals obscure. Hinge normal to the genus

:X,iiiii ii i iiiiH

iiiiii iii ii iii;;;;;;;;

This species could easily be identified byisixrwofblqe
pitted furrows and ridges and its ventral

Named after the town of Ward, Leon Cony< FoiaDimensions of holotype no. 2710, a righi

height .321 mm.: paratype no. 2711, a compeecrpc:lnt
.540 mm.; height .338 mm. All the figuredseies aefo
locality no. 44.

This species occurs frequently at theEchrfaislaite
nos. 38, 39, 40, 44 and the Cancellaria fatislclte o 8 0
53 and "54.

Explanation of Text Figr6

All figures approximately X75. Type nmesrfrt er
V. Howe collection, Louisiana State UniverstEtnRuela

Figs. a, b-Cytheropteron weardensis Forin plclt o 4

a, holotype no. 2710, a right valvebprteno271
dorsal view of a complete carapace

c, d-Cytheropteron leomensis Puri, .s. ,hltp o
2704, dorsal view of a complete carpclclt o 4
d, paratype no. 2705, a right valvelclt o 2

e--Cytheropteron coryelli Puri, n. splclt oE3 oo
type no. 2706, a left valve.

f-Cytheruiro wardensis Howe andBrwlcitno43
plesiotype no. 2696, dorsal view ofacmltcrpce

g-Kangarina chipolensis Puri, n. s. oaiyn.1 oo
type no. 2703, a left valve.

h-Kanagarina jacksonbluf'ensis Puinsplcltno4,
holotype no. 2698, left valve viewofacmltcrpce

i, j-Kangarina howei Puri, n. sp., 1oaiy0 .44 ,hltp
no. 2700, a right valve; j, inside viewo h am pcmn

k, 1-Eucytherura weingeisti Puri, n plclt o 0
holotype no. 2701, a left valve. k, extra iw ,itra
view.

iiiiiii ii iii i ,

iii ii i ii ii i
iiiii ili i i iiiiiiiii i iiiiiii
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Carapace minute, subquadrate. Dorsal margin
margin slightly concave in the middle. Ante
rounded in the upper quarter, very oblique and tru
end produced, subangular and stubby with a tu

prominent. Viewed from inside, the valves are
anterior margin broad with seven to eight straigh
short radial pore canals: posterior margin reduce
pore canals. Hinge in the left valve with an anter

30: length .354 mm.; height 202 mm.

21 and 30.anteriorly; oblique and truncated posteriorly. Antei e

pression, bound by a raised rib, is situated ventrally.Hingenormal

II Iito the genus.i

Dimensions of holotype no. 2703, a left valve fr

Plate 4, fig. 7; text figs. 6i, i
Carapace minute. Dorsal margin arched; ven

iiiiiiiiiii iii ii

iiiiiiiiiiiii81 1 1 iii iii i
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prface of the carapace ornamented with ten to eleven
s, alternating with rows of pits and three depressions;
o d towards the anterior cardfinal angle, the other two
rally and posteroventrally. These depressions are dis-

caracteristic. Hinge n>rmal to the genus.
n honor of Dr. Henry V. Howe, Louisiana State Uni-

ns of holotype no. 27(0, a right valve from locality no.
h321 mm.; height .219 nm.

cies occurs freqently at the Ecphora facies localiti

ngarina jacknblens Puri, n. sp.

Plate 4, f1gs. 5, 6, text ig. 6h
minute, suboval Dorsal margin wavy; ventral margin
nvex. Anterior ed broadly rounded above, oblique be-

or end subtriangular; somewhat compressed. Surface
pace ornamente wit seven to eight ribs that are
allel toward the posterior nd but are curved anteri-

orly enormal to the genus.iiii

m of holotype n. 2698, a complete carapace from l-
4: length .354 mm.; height .185 mm.; paratype no. 2699,

2NGiR i arde nslii - -

Cythei wardensis- iii ii

weinuegeisti
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a left valve from locality no. 44: lengt 34m. egt.8 m
This species occurs frequently at h ehr aislclte

nos. 43 and 44.iiiiiiiiingariniiii quellita Cii

Plate 4, fig
Kangarina quellita Coryell and Fields, 1937 m u.Nvtts o 5,p

13, pl. 13, figs. 15a, b, c.
Typical specimens of this speciesocra h rafce o

calities nos. 27, 30 and Cancellaria

52.
Dimensions of plesiotype no. 2702 ih av rmlclt

no. 30: length .354 mm.; height .185 m

Subfamily BRACHYCYTHERINAPuinesbfml

Type genus: BRACHYCYTHER lxne,13
Carapace subquadrate to subovatsraesooh itdo

reticulate, inflated vertically with aweldvopda.Higmn
essentially crenulate, valves articulat ymaso emnlce
nulate teeth, sockets and median crnlt<roesadfags
Marginal area wide, radial pore canasreviblinumrbt
are generally long and closely spacedsoeisbrnhg.Le
of concrescence and inner marginconieMulesasntw
or three separate groups.

The subfamily includes the folkoiggnr
Brachycythere Alexander 1933 .24

genotype Cythere sphenoides Reus184p.4,pl26fi..

iiiiiiiiiiiiiiiil iiiiiii~iiii'iiii'i ]] ii i' "@

iiiiiii ,,iiii i

Alatacythere Murray and H e

iiiiiiiiiiiiiiii

figs. 10, 11; text fig. 1, figs. 2, 1
gocythereis?) alexcanderi Howe anLa,13,p.4,3,l.,
fig. 23, pl. 5, fig. 5 [not CytheresalvneiMro,13,p
203, pl. 31, figs. 14a-c] AlatacereiaiHw 15,p
538), n. name.

Genus BRACHYCYTHEREI lxne,13

Brachycythere Alexander, 1933, p. 204; 193,p 1;VnVe,13,p 6

Murray and Hussey, 1942, p. 174; Va

1946, p. 331.

Genotype: Cythere sphenoides Reus,15,p 4, l 6 i.2
Carapace large, subquadrate to sbvt;vle nqa lf

larger than right). Anterior end brodyadolqeyrudd

posterior end narrower than the antro n omrse.Bt
dorsal and ventral margins arched. Sufc ftecrpc2moh

ii afwiiiii
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Hinge in the right valve with an anterior rounded,
nulate tooth, a crenulate postjacent and a posterior
ulate tooth. The anterior and posterior elements of
t are connected by a crenulate groove. Hinge of the
plimentary. Muscle scar pattern consists of a vertical
scars; in front of this vertical row is another vertical
cars, the upper one is heart-shaped; anterior to the
al row, there is another heart-shaped scar. Marginal
ad, radial pore canals are numerous, and closely spaced
ncy to branch in the antero-ventral region.

Genus BRACHYCYTHERE Alexander, 1933
Brachycythere miocenicus Puri, n. sp.

Text figs. 7a-c
large, subovate in side view. Dorsal margin almost
ral margin concave anterior t the middle. Anterior
ounded below and oblique above; and is flanked by a
im. The posterior end bluntly produced and com-

face of the carapace reticulate eleven to twelve
ith alternating pitted furrows. The dorsal-most fur-

n to twelve subrectangular pits. There i a gradual
he number of pits per each furrow towards the venter.
inside, the valves are deep. Both the anterior and the

...egt93 mm.; height .591 mm.i

o e above; posterior end slightly compressed. Surface
c e nitted. Viewed from inside, the valves are moler-

i i~ i ii iii
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ately deep. Both the anterior and posterior marg
dial pore canals straight and numerous. Hinge
consists of an anterior cusped tooth, an adjacent
terior cusped tooth connected by a groove. Hing
plimentary.

Named after the Apalachicola River, Florida

height .490 mm. All of the figured specimens c
no. 52.

This species occurs frequently at the Ecphor
nos. 37, 40, 42, and the Cncellaia facies localiti
58, and so far as is known is contined to these fa

Cythere redbayenais Puri, n. sp

vex in the middle. Anterior end broadly round

smooth except for scattered normal pore canal p

to genus.

i Named after the town of Redbay, Walton Coi

type no. 2717, a right valve; i, paratype
valve.

l~l~iiiii i iiiiiii ii~iiii @
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height .439 mm.; paratype no. 2717, a right val: lnt77m.
height .388 mm. All of the figured specimens cm rmlclt o

This species occurs commonly at the Areacie oaiisns
24, 27, 30 and 32, and questionably at the Echrfaislait
no. 38.

Subfamily TRACHYLEBERINAE Sylvester-rde,14

Genus ACTINOCYTHEREIS Puri,15
Actinocythercis Puri 1953a, p. 178.

Genotype: Cythere exranthemata UlrithadBase
Carapace oblong-subquadrate. Anterior endolqeyrudd

strongly denticulate with well-developed mria i;ps
terior end obliquely rounded, denticulate, finewihadul
row of spiny tubercles. Dorsal margin brole noa reua
jagged line; ventral margin with a few spinytbrlsrufc

18 ii:' ii ':" iR; i ii iiR

of the carapace ornamented with three distinc oso vrial
elongated spines. Marginal area broad, withlipieadmn
paired marginal pore canals which generally r tagt oe
times are wavy, but are never thickened. Muslscrpteno-

sists of four oval spots in a vertical row, a fiiI

middle and a sixth is below it. Hinge of the rgtvlecnit
of an anterior tooth, a postjacent socket and a otro;tohcn
nected with a shallow median groove.

Range: Eocene to Miocene.

Actinocythereis exranthemata (Ulrich adBslr
Flate 13, figs. 6-13

Cythere exanthemata Ulrich and Bassler, 1904, MaryladGo.Sre icn
Report, p. 117, pl. 36, figs. 1-5.

Cythereis exanthemata (Ulrich and Bassler), Van denld,14,p 8 i.2
Cythereis exanthemata (Ulrich and Bassler), Swain,14,Mrln et

Geology, Mines, and Water Res. Bull. 2, p. 204, pl12fis1415
Cythereis exanthemata (Ulrich and Bassler), Swain, 15,U .Go.Sre

Prof. Paper 234-A, p. 37, pl. 6, fig. 5.
Actinocythereis excanthemata (Ulrich and Bassler), Pur,15a m iln

Naturalist, vol. 49, pp. 179, 181, pl. 2, figs. 4-8, tex is ,f

Typical specimens of this species occur atheCioafcs
localities nos. 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 1;OkGoefce

iiiiii iii ii i

locaity nos. 15, 16; Shoal River facies localities

facies locality no. 25 and the Ecphora facies loaiy< o 2
Figured snecimens came from the ChiDolafceslcltisns
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facies locality no. 17, and Ecphora facies locality

hereis exanthemala (Ulrich and Bassler)
. gomillionensis (Howe and E is)

a tm var. omillionensis Howe and Ellis, in Howe et al,
1 ol. Survey Bull. 13, p. 19, pl. 1, figs. 6-12; pl. 4, fig. 3
ta var. gomillionrnsis Howe and Ellis, Edwards, 1944,
gy, vol. 18, p. 521, pl 87, figs. 31, 32.
ta var. gomillionensis Howe and E1is, Van den Bold,

nthemata var. gomillionensis (Howe and Ellis), Puri,

f l nos. 52 and 58.

er1is exanthemata (Ulrich and Bassler)

n th var. marylandica Howe and Hough, in Howe et al.,

facies locality no. 42.

= = £ £



pore canals numerous, closely set along the anteirmri n
the posterior part of the ventral margin.

Hinge of the right valve with an anterior lobaetoh ot
jacent socket and a posterior terminal tooth; ofthletvvewh
an anterior lobate tooth, an adjacent socket andapotrrsck.

Bet een the hinge element, in the left valve, thi

oped ridge which fits into a corresponding fu
valve.

Range: Eocene to Recent.
Named in honor of Robert Orion Vernon.

Orionina vaughani (Ulrich and Bas

Plate 12, figs. 15, 16; text figs. 8a-

(Cytherr ranghani Ulrich and Bassler, 1904, Maryland Gel uvyIicn
Report, p. 109, pl. 38, figs. 25-27.

Cythereis voughani (Ulrich and Bassler), Howe et al.195FlrdGe.
Survey Bull. 13, p. 25, pl. 3, figs. 24, 26; pl. 4, fig. 13.

Cytherets caughlani (Ulrich and Bassler), Coryell atdFed, 97 m
Museum Idovitates No. 956, p. 9, fig. 10a.

Cytherris canghani (Ulrich and Bassler), Edwards, 1944JorPaenlgy
vol. 18, p. 522, pl. 87, figs. 27, 28.

Cythereis roughnni (Ulrich and Bassler), Van den Bold,14,p 8 l 0
fig. 1.

('Urherria raoghani (Ulrich and Bassler), Van den Bold,15,Jur aen
tology, vol. 20, p. 83.

Trachylrberis caughani (Ulrich and Bassler), Swain, 1951 .S el uvy
Prof. Paper 234-A, p. 37, pl. 6, figs. 6, 7.

Typical specimens of this species occur commonya h hplfacies localities nos. 1, 5; Arca facies localities n 2 7 ,
Ecphora facies localities nos. 37, 39, 40, 42, 43,
laria facies localities nos. 48, 49, 50, 51, 52, 53, 54,5,7an58

The figured specimens came from the Chipolafaislcitno
1 and Ecphora facies localities nos. 42 and 43.

Dimensions of plesiotype no. 2793, a right vav rmlclt
no. 1: length .676 mm.; height .287 mm.; plesiotp o 74
left valve from locality no. 42: length .709 mm.; hih 34m.
plesiotype no. 3029, a complete carapace from localt o 4:lnt
.709 mm.; height .338 mm.

Orioniva lienenklausi (Ulrich and Baslr

Plate 12, fig. 14; text fig. 8d
Cythere lienenklausi Ulrich and Bassler, 1904, Maryland Go.Sre icn

Report, pp. 114, 115, pl. 38, fig. 31.

This species was described from the MioceneofMrlnbu
typical secimens also occur at the Ecohora facieslclt o 2

iiiiiiiiiii ;;s;;;;;;



ured specimen came from the Ecphora facies locality no.

sions of plesiotype no. 2792, a left valve from locality

Type genus: Murrayina hoiei Puri, ni. name
ce elongate, ovate, dorsal and ventral margins slightly
almost straight and parallel. Both the anterior and

ds broadly and obliquely rounded and forming a distinct
with the dorsal margin. Surface of the carapace retic-
ulate pattern varying in the various species. Line of con-
les between the inner and outer margins around the an-

The hinge of the right valve with a smooth or slightly
nterior tooth, a postjacent socket and a posterior smooth
ncted with a serrated groove. Muscle scar pattern con-
posteriorly located two vertical rows of three scars, with
nal oblique rows of scars located anteriorly. Marginal
erately wide, pore canals numerous, straight, closely
metimes occurring in bunches of two or three.
enus resembles Urocythereis Ruggieri but differs from

broadly and obliquely rounded in both the anterior andl
nds, having a straight hinge line; oval or oblong hinge

h in the anterior are often crenulte. Urocytheris is
e an elongated Hemicythere with a kidney-shaped pos-

Murrayina houi Puri, n. name
Plate 12, figs. 9, 10; text figs. 8g, h

ythere products and is preoccupied by Cythere producta
66, p. 378). The new specific name howei is here pro-

ions of plesiotype no. 2787, a left valvei: lenth .878 mm.



Murrayina gunteri (Howe andCames
Plate 12, figs. 6-8; textfis8,j

Cythereis gunteri Howe and Chambers, in Howeta.195FlrdGo.
Survey Bull. 13, p. 21, pl. 1, figs. 13-17; pl. 4, i .1

This species was described from the Ae aislclt o 5
It also occurs commonly at the Oak Grtv aislclt o 6
Area facies localities nos. 24, 25, 28, 30, 3,3,3;Epoafce
locality no. 40 and Cancellaria facies localtno49

The figured specimens came from theOaGrvfcislait
no. 16 and Area facies locality no. 33.

Dimensions of plesiotype no. 2784, a righ av rmlclt o
33: length .845 mm.; height .456 mm.; plsoyen.28,alf
valve from locality no. 33: length .845 mr.r egt.56m. lso
type no. 2786, a left valve locality no. 16: egh.5 m;hih
.371 mm.; plestiatype no. 3028, a left valefo oalt o 6
length .659 mm.; height .371 mm.

iiiiiii ii:i"is;;;i;;U"'

iiiurrayin martini (Ulrichi

Plate 12, figs. 11-13; textfis8ef
Cythere martini Ulrich and Bassler, 1904, MaryadGo.Sre icn

Report, pp. 112, 113, pl. 36, figs. 11-15.
Cythere micula Ulrich and Bassler, 1904, MaryadGo.Sre icn

Report, p. 116, pl. 36, figs. 18-20.
Cythereis martini (Ulrich and Bassler), Swan 98 arln et

Geology, Mines and Water Res. Bull. 2, p. 16 l 2 is 6 7
Trachyleberis ? martini (Ulrich and Bassler), Swi,15,US.Go.ure

Prof. Paper 234-A, p. 29, pl. 3, figs. 8, 15.
Trachyleberis? ef. T.? micula (Ulrich and BasslrSan19,U_.Ge.

Survey Prof. Paper 234-A, p. 29, text fig. 3.

Typical specimens occur at the Areaciee oaiy o 4 c
phora facies localities nos. 37, 39, 40, 42,434,47ad nclri
facies localities nos. 49, 51 and 52.

All the figured specimens came from thEcorfaislait
no. 42.

Dimensions of plesiotype no. 2789, a rgtvle egh.7
mm.; height .354 mm.; plesiotype no. 279,alf av:lnt
.676 mm.; height .354 mm.; plesiotype no.271arihvle:ent
.642 mm.; height .321 mm.

Genus PURIANA Coryell and Fed,15
Favella Coryell and Fields, 1937, p. 8 (not FaelaJresn12;.25;

Edwards, 1944, p. 523; Van den Bold, 1946, p 2 wi,15,p 1
Puriana Coryell and Fields, 1953, in Puri, 153,p75(nwamfo

Faella. Coryell and Fields, 1937, not FavellaJrgne,12)

iiiiii ,,,i: ,
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Gentype: Puriana puella (Coryell and Fields).

subquadrate. Anterior end obliquely rounded, pos-
terorendcocave about the middle. Dorsal margin straight, ven-
tralmarin omewhat concave. Surface covered with ridges at
rigt agle t the longitudinal axis which are more prominent in
the osteior alf. Marginal area broad, pore canals few, generally
paird. Hngesimilar to Trachyleberis but crenulate in young.

Rag:Ecene to Recent.

Puriana puella (Coryell and Fields)
Plate 12, fig. 17

Favllapuela oryell and Fields, 1937, Arm. Museum Novitates na. 956, pp.

Cythrei rugmentata gatunensis Coryell and Fields, 1937, Arn. Museum
n .956, p. 10, fig. 11a.

Purina pella(Coryell and Fields), Puri, 1953c, Jour. Paleontology, vol.

Thsseis was described from the Gatun Miocene of Panama.
Specmen reerred to Cytherei-s rugipunctata gatumensis Coryell
andFieds reimmature molts of Puriana puella.

ecimens occur at the Yolia facies locality no. 21;
Ecphra fcieslocalities nos. 36, 37, 38, 39, 41, 42, 43 and Concel-

l a c lii i iality no. 49.iiil

Fiue pcimen came from the Ecphora facies locality no. 42.
Dmn ion of plesiotype no. 2796, a right valve from locality

no.42:lenth.490 mm.; height .270 mm.

Priana rugpunctata (Ulrich and Bassler)
Plate 12, figs. 18, 19: text tig. 8k

Cythee ruipuntata Ulrich and Hassler, 1904, Maryland Geol. Sury., Mio-
ceeR prp. 118, pl. 38, figs. 16, 17.

Cyteres rgipnctata (Ulrich and Bassler), Howe et al., 1935, Florida
Gel uvyBull. 13, p. 23, pl. 1, figs. 18, 20-22; pl. 4, figs. 22, 23.

Favella u intta (Ulrich and Bassler), Edwards, 1944, Jour. Paleontology,
vo.1,p M2, pl. 88, figs. 5, 6.

Favllarugpuntata (Ulrich and Bassler), Van den Bold, 1946, p. 100, pl.

Favell rugiutt (Ulrich and Bassler), Van den Bold, 1950, Jour. Paleon-
tlgvl24, p. 86.

Trahylbers? ugipunctata (Ulrich and Bassler), Swain, 1951, U. S. Geol.
SuvyPo. Paper 234-A, p. 38, pl. 6, fig. 8.

Purana1-uipuetata (Ulrich and Bassler), Puri, 1953, Jour. Paleontology,

Tyia pcimens occur at the Shoal River facies locality no.
18; oldi faies locality no. 21; Arca facies localities nos. 24, 25,
26,27,28,30,32; Ecphora facies localities nos. 37, 38, 39, 40, 42
43, 4 and acllaria. facies localities nos. 49. 51. 52 and 53.
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CONTRIBUTION TO THE STUDY OF THE MIOCENE 259

figured specimens carne from the Are facies locality no.
24adEcphora facies locality no. 42.

ensions of plesiotype no. 2797, a left valve from locality no.
gth .659 mm.; height .338 In.; plosiotype no. 2798, a left
om locality no. 42: length .608 mm.; height .304 mm.

Genus E iNOCYTHEREIS Puri, n. gen.
e: Cytheris garretti Howe and McGuirt

pace subquadrate to subrhomboidal, subovate in side view.
end broadly rounded, denticulate, with a well-developed

l rim; posterior end obliquely rounded. Dorsal margin
traight, ventral margin slightly concave. Surface of the

ornamented with numerous small, rounded, spines
arranged in a concentric pattern. Marginal areas broad,
i pore canals numerous long and straight, more numerous
nterior margin than at the posterior margin. Muscle scar
consists of four scars, in a vertical row with two additional
tuated in front and two near the ventral margin. Hinge

Explanation of Text Figure 8

ligures approximately X50. Specimen numbers refer to
. Howe collection, Louisiana State University, Baton Rouge,

,b c-Oriina raughani (Ulrich and Bassler). a, plesio-
type no. 2795, a right valve, locality no. 42; b, plesiotype
no. 2794, a left valve, locality no. 42; c, plesiotype no. 3029,

dorsal view of a complete carapace locality no. 4.
d-Orionina lienenk/ausi (Ulrich and Bassler), locality no.

42, plesiotype no. 2792, a left valve.

ef-Murrayina martini (Ulrich and Bassler), locality no.
42. e, plesiotype no. 2790, a left valve; f, plesiotype no.
2789, a right valve.

g, h--Murrayina howei Puri, n. name, locality no. 33. g,
plesiotype no. 2787, a left valve; h, plesiotype no. 2788, a
right valve.

ij-Murrayina gunteri (Howe and Chambers), locality
no. 16. i, plesiotype no. 3028, a left valve; j, plesiotype no.
2784, a right valve.
k-Puriana rugincctata (Ulrich and Bassler), locality no.

42 lesiotye no. 2798 left valve



in the right valve with an anterior crenulatetohapsacn
socket and a posterior knob-like tooth connece ya roe
Hinge of the left valve complimentary with teatro ot
crenulate.

Range: Eocene to Recent.
Remarks: This genus is very common in the eooctruh

out the world and most of the earlier species hv enrfre
to either Cythereis or Cythere. The following spece r eerdt
this genus:

Cytherris echinata G. O. Sars
C'ythewc acauthoderma Brady
Cythere dosydermna Brady
Cythere erivaccous Bornemann
Cythere acabrupapulous Jones
Cythercis subcornata Lienenklaus
Cythere hamigera Brady
Cythere arenosa Bosquet
Cythercis? okerchobiensws Swain
Cythere margaritifera Brady
Cythere nodulifera Brady
Cythere postulona Namias
Cythere cribriformis
Cythercis jacksonensia Howe and Chambers

Further discussion of these species is not i
writer plans to discuss this group in detail at alaedt.

Echinocythereis garretti (Howe and M~it
Plate 12, figs. 2-5; text figs. 9a

Cythercis garretti (Howe and McGuirt) in Howe et al,13,Flrd el

Survey Bull. 19, p. 20, pl. 3, figs. 17-19; pl. 4, figs. 5,iii

Buntonia? cf. B.? garretti. (Howe and McGuirt), Swai,15,U.S el
Survey Prof. Paper 234-A, pp. 39, 40, pl. 3, fig. 6;pl4,fg.-6

Typical specimens occur at the Arca facieslclt o 4
Ecphora facies localities nos. 37, 38, 42, 43, 44, 4 n aclai
facies localities nos. 50 and 53.

The figured specimens came from the Ecyhor aislclte
nos. 42, 43 and 44.

Dimensions of plesiotype no. 2780, a left alv rmlclt

ii iiii i i

iiiii iii ii i

no. 43: length .878 mm.; height .557 mm.; ple

iiiiiiiiiii£ i

right valve from locality no. 44: length .963 mm.;hih 54m.
plesiotype no. 2782, a right valve from localityno42legh.6
mm.; height .507 mm.; plesiotype no. 2783, aletvvefo l-
cality no. 42: length 1.064 mm.; height .676 mm.

Echinocythereis evax (Ulrich and Baslr

n. 119, nl .6, figs 6-R

iiiil, II: I iiiiiiiiii

llil iiill iiiiiil iiiiiiiii



langula Ulrich and Bassler, 1904, Maryland Geol. Survey

lrich and Bassler), Van den Bold, 1946, p. 90, pl. 21, fig. 19.
Ulrich and Bassler), Swain, 1948, Maryland Dept. Geology,

ix (Ulrich and Bassler), Swain, 1951, U. S. Geol. Survey

ecimens occur at the Ecphora facies locality no. 42.
ecimen also came from this locality.

of plesiotype no. 2779, a left valve from locality
.726 mm.; height .388 mm.

Genus PTERYGOCYTHEREIS Blake, 1933

1950, p. 26) says in a footnote to Pterygocythercis
question as to whether Fimbria should not be the

its out that someone has to determine what Cythere

Sthat time the only practical way to handle this i
cythereis with Fimbria placed in its synonymy. This

pr diiiiii3reisflowed here in this report.

iPlate 13, figs. 1-5; text fgs. 9d-f

ene Rept., p. 122, pl. 37, figs. 29-33.

Ge :atvla. nais Corvyell an Fields 1937 n. 9 fig 9
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Carapace small, thickshelled, subtriangu
iibroadly rounded; posterior end tuffed with mar

face of the carapace ornamented with dorsal, vetrladntio
marginal ridges, with two well-pronounced longituia igs n
below and another above the middle. The longitiuii ibi
smaller ribs which tend to form reticulations.

Range: Miocene to Recent.

Cativella navis Coryell and Field
Plate 11, figs. 3-7; text figs. 9i-

Cativella navis Coryell and Fields, 1937, Am. MuseumNoiaeN.95,p

.Yaverythere dreiata Coryell and Fields, 1937, Am. Musu oiae o
956, p. 7, figs. 7a-<.

Cativella navia Coryell and Fields, Van den Bold, 1946, p. 0,p.1,fg 1
Carivella novis Coryell and Fields, Van den Bold, 1950JorPaenlgy

vol. 24, p. 85.

This species was originally described fromthGauMicn
of Panama. It also occurs at the Ecphora facies oaiisns 6
42, 43 and Cancellaria facies localities nos. 48, 5(,5,5,5,5 n
58.

The figured specimens came from the Ecphora aislclt o
43 and Cancellaria facies locality no. 50.

Explanation of Text Figure 9

All figures approximately X50. Type numbes rfrt er
V. Howe collection, Louisiana State University, BtnRue a

Figs. a, b-Echinocythereis garretti (Howe and M~itlclt
no. 44. a, plesiotype no. 2781, a right vale;bdoslvw
of the same specimen.

c-Echinocythereis evax (Ulrich and Baslrocitn.

42, plesiotype no. 2779, a left valve.
d, e, f-Pterygocythereis cornua ameina Urc n

Bassler), d, plesiotype no. 3017, a leftvaefrmlcit
no. 52; e, inside view of the same specimn ,peitp

no. 2799, dorsal view of a right valve fro: oait o 2

g, h-Hermania reticulata Puri, n. gen., n.spgarteno
2778, dorsal view of a complete carapace ,hltp o

2777, a right valve.
i, j, k-Cativella navis Coryell and Fiekd.i ,peitp

no. 2774, i, dorsal view of a complete carpc;kveta
view of the same specimen; j, plesiotype o 72 ih
valve from lncality nn. 50.
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Dimensions of plesiotype no. 2772,arihvlefomocit
no. 50: length .540 mm.; height .253 m.;peiteno273a
complete carapace from locality no. 50:lnt*50 m;hih
.219 mm.; plesiotype no. 2774, a complt aaae rmlclt
no. 50: length .540 mm.; height .287 m.;peiteno275a
complete specimen from locality no. 43legh.4m.;eit
.287 mm.; plesiotype no. 2776, a complt aaae rmlclt
no. 43: length .473 mm.; height .219 mm

Genus RECTOTRACHYLEBERT.Rggei,15

iii Rectotrachyleberis ef. R. tripli (Ewrs

Plate 11, figs. 1, 2

Cytherei triplistriata Edwards, 1944, Jour.

87, igs. 24-26. iii

This species was described from teDpi alo ot
Carolina. The Florida specimens arerahrtyilbutogt

to be closer to C. triplistiata than any

This species occurs commonly at th porfaislcite

i iiiiiiiiiiii

iiiiiiii.r~isi s :r

nos. 42, 43 and the Cancellaria faciesiiiiiiiiiii

TABLE 4

RANGE OF SUBFAMILY TRACHYLEBERNEI:H ICN
OF THE FLORIDA PANHNL

Genus and Species a .

Actinocytherchs exanthemata _- -
Actinocythereis exanthemata

;:liiiiii""'iliiiiiiiliiiiiiiliiii

riiiiii iiiiiii~ii;i'iiiiiiiiiiii~ii

gomillionenis
Actinocythereia exauthemata

marylandica.
Cativella navis
Echinocythereis garretti - -- -
Echinocytherdis evax oblongata
Echinocythereis evax -
Murrayina howei --
Murrayina gunter -- - -
Murrayina martii-
Orionina vaughani - -
orionina lienenklausi
Puriana rugispunciata - - -
Puriana puella--
Pterygocythereis cor nufa.

Rectatrachyleberis ef. R.
triplietriata -

iiiiii



Diesos of plesiotype no. 2770, a complete carapace from

ji ~ii iiiiiiii:'
iiiiiiii

loaiyn.42: length .591 mm.; height .287 mm.; plesiotype no.
271 oplete carapace from locality no. 43: length .507 mm.;
hih.27mm.

Subfamily HEMICYTHERINAE Puri, 1953

Genus CAUDITES Coryell and Fields, 1937
CadtsCrell and Fields, 1937, p. 10; Van den Bold, 1946, p. 31; Swain,; Puri, 1953, p. 176.

Genotpe: audites nmedialis Coryell and Fields, 1937, p. 11, figs.

12a-d.i
Caaaesmall, thick-shelled; valves compressed; elongate,

subriagulr. Anterior end with thickened rim with additional
longtudnaland dorsal ridges. Surface smooth or reticulate. An-
terir ed boadly rounded:; posterior end rather drawn out. Hinge

i~,,, == ii 'iiiiiil ,iiiiiil aiiii, iiii~ iiiiiiii

similariiliiiitoliemicythere.i

Rag:Eocene to Recent.

Caudites chipulensis Puri
Plate 11, fig. 18

Cuiechoensis Puri, 1953, Jour. Washington Acad. Sci., vol. 43, No. 6,
p 17,p.2, figs. 7, 8.

Tispcies was described from the Chipola facies. It occurs
feunlat the following Chipola facies localities: 4, 6 and 12.

Caudites sellardsi (Howe and Neill)
Plate 11, fig. 17

Heiyheeslardsi Howe and Neill, in Howe et al., 1935, Florida Geol. Survey
B l.1,pp. 29, 30, pl. 2, figs. 6, 10.

Cuieselrdsi (Howe and Neill), Puri, 1953, Jour. Washington Acad. Sei.
vo.4,n . 6, p. 176, pl. 2, fig. 6.

Tispcies was described from the Arca facies of Florida.

ilR u

ntocr omonly at the following Arca facies localities : 24, 25, 27,

Genus HEMICYTHERE Sars, 1925
H mcteeSars, 1925, p. 182; Klie, 1929, p. 282; Tressler, 1941, p. 100;

Edad,1944, p. 517; Van den Bold, 1946, p. 28; Puri, 1953b, pp. 172,

i, 1928, pp. 72, 94.

Geotype (by subsequent designation by Edwards,
1944)-Cythere villosa Sars, 1865, p. 42.

Caaae usually almond-shaped, solid, with a semiconcave
potrirdrsal margin ; smooth, pitted or reticulate ; valves usually
unqa nsize. Hinge of the right with a knob-like anterior tooth,

I""""



broad postjacent socket which is continued as a
directed tooth at the posterior cardinal angl
broad; iner margin and line of concrescence co
numerous, closely spaced, nearly straight. Mi
consists of a vertical row of five scars with addi
scars situated anteriorly.

Range: Eocene to Recent.

Hemicythere amgdila Stephen

Plate 11, fig. 14.

p 28, figs. 8, 9.IHerostia-Marginulina zone and also occur

Henicythere conradi Howe and Me...
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lina (Swain 1951, p. 43). It occurs commonly at the Arca

a localities nos. 24, 26, 27, 28, 29, 30; Ecphora facies localities
3 37, 38, 39, 40, 42, 4, 44, 47 and Cancellaria facies localities

48, 49, 50, 52, 5, 54, 55, 57 and 58. It is confined to the

ctawhatchee Stage.

Hemicythere laevicula Edwards

cythere laevicula Edwards, 1944, Jour. Paleontology, vol. 18, pp. 518,
cythere laevicula Edwards, Puri, 1953-b, Jour. Washington Acad. Sci.,

This species described from the Duplin Miocene of North Caro-
also occurs in the Arca facies localities nos. 27, 30; Ecphora
is localities nos. 36, 41, 47 and Ca~ncellaria facies locality no.
It is confined to the Choctawhatchee Stage.

cythere hoi Puri, 1953b, Jour, Washington Acad. Sc., voL. 43, No. 6,

his species was described from the Arca and Ecphora facies
o Choctawhatchee Stage. It also occurs at the Area facies lo-

ty no. 27 and the Ecphora facies locality no. 43.

Genus HERMANIA Puri, n. gen.
Type species: Hermania retiiculata Puri, n. sp.

arapace subquadrate, medium-sized, valves equal; ventral keel
prominent, dorsal keel fairly well-developed. Surface of the

s numerous, long and straight. Hinge of the r ight valve with a
oth anterior tooth, a postjacent socket and a smooth rounded
terior tooth connected with a long, straight crenulate median

ie. Left valve complimentary with both anterior and posteriorI

Named in honor of Dr. Herman Gunter.
This genus is very close to lredley Hlornibrook but differs from

its posterior strongly compressed and produced.

i@ ii i iiiiiiiiiii ii~ iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii



ventral margins almost straight. Antro. n rodyrudd
posterior end subacute, truncated anprdctufdwhsi
iiii to seven ventrally projecting spines inthiienrlhf

ventral is the most prominent, are re
iiiidorsal and ventral margins. Both afteerdgsa

teriorly; sloping gradually towards thaneirndmgnger
the rim of the anterior end. The
prominent. Hinge normal to the genus te nenlcaatr
obscured by matrix.

i ii " i" "

This species resembles Cythereis cacltaLiekusbtdf
fers in being much smaller, in having
subcentral tubercle is further movedtoadthaneir

This species occurs commonly atthCiplfaesociis
nos. 1, 2, 3, 9 and 13. It is restrictedtoheCilafcsanis
relative abundance and easily distinguihn etrssol rv
it to be a good marker for this facies.

Dimensions of holotype no. 2777, ih av egh.7
mm.; height .371 mm.; paratype no. 78 opeecrpc
length .692 mm.; height .354 mm. Bothtefgrdseiescm
from the Chipola facies locality no. 1.

Genus PROCYTHEREIS Skgbr,12

Cythereis (Procythereis) Skogsberg, 1928, p.17
Procythereis Skogsberg, Puri, 1953b, p. 177.

Genotype (by original designation)Cyhri Potheis
torquata Skogsberg, 192

liii

ll

Recent, Tierra del Fuego.
Shell a Hemicythere with a nearly srih oslmri hc

nearly parallels the sinuous ventral mari.Atro:n biul
rounded; posterior angular below anc bvtuctdjs eo
the middle. Surface pitted to almost ricuae ihasrn lt
ridge near the ventral margin which basarwo biu xa
vations on its upper side. Hinge simiatoHmche.

Range : Miocene to Recent.

Procythereis calhouneni(S th

Plate 11, figs. 1,1
Hemicythere calhonwieis Smith, 1941, Ane.Asc eroemGooit

Bull., vol. 25, pp. 280, 281,. 1, fwg 7; nl ,fg 1

iiii i
iiiiiii
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Proctheeis alrunensis (Smith), Puri, 1953b, Jour. Washingtorn Acad. Sci.

i , p. 177, p 2, fis. 9-11.
was described fra the Chipola facies type klicality

andsine hs een found to bea good m:arker for th e Chipola facies.
It lsooccrs n the followin g Chipola facies localities: 1, 2, 3, 4,

5, , 7 8 9,11and 13.

TABLE: 5

RANGEOF SBFAMILY HEMJCY THfERINAE. IN THE M110CENE

OF THE FIL)RIDA PANHAN)LE

Genus and Species

Hemicythere confragosa

Hemiythee hwei Puri
Hemcytereconradi Howe _-

Hemicyhere aygdala

Proythrei cahounewsi

Cauite selarsi (Howei and

Caudites eiplnsis Puri
Hermnia eticlata Puri -

Subfamily LON 3CONCHIN: E Sar's, 19 26

Genus Lox ICON<:In Sars, 1865
Lo:Coconcha anderseni Puri, n. sp.

Plate 10, fig. 4; text fig. O0c
naaac edian, elliptical in1 dorsal v iew. Dors al margin

strigt; enral margin coneave in the mliddle. Anterior end

Siii iii iid below, obliquely above. Postirior end angular and

prouce, oliue dorsally, brcoadly rounIded ventrailly. Surfa ce of
the araacepitted with a weall-devrelope d po st-dorsal spine.

Towads he nterior end, tbree of the ridges are fused slightly
belo themid1e. Internal characters not <observ ed because most

of th speies are closed c arap:aces.
NmdfrDr. Harold V. Ande rson, Louisiana State Unive rsity.

Dimnsinsof holotype no. :2761, a com plete cara pace from
locaityno.1: ength .405 mrm.; height .2.53 rnm.

Thsspce occurs commoinly at the Chinola faciesulocal1ity no. 1.

i ii ii ii£ iii ii iiiiiiiii iiii
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Loxoconcho alumbluffensis Prn p
Plate 10, fig. 3; text fi

Carapace small, oval in side view. Dra agnams
straight, ventral margin convex in the midde neiredbod
ly rounded; posterior end broadly roundeblobiqeav.
Surface of the carapace very finely pitted.Viwdfoindeth

iiiiii iiiiiii iii

valves are deep; marginal areas narrow;
and widely spaced. Muscle scars an arcuate row of four;behinda
vertical row of three'scars. Hinge normaltohegns

well-developed median spine.
Named after Alum Bluff, Calhoun CoutyFoia
Dimensions of holotype no. 2760, a leftlvfrmlcitno

52: length .405 mm.: height .253 mm.
This species occurs frequently at theChplfaisocite

nos. 3, 13; Shoal River facies locality no. 17I h rafaislclt
no. 24; and the Cancellaria facies localityno52

Loxoconcha caudata Purin p
Plate 10, fig. 9; text fig. 0

Carapace large, oblong in dorsal view.Doslmristag,
ventral margin slightly convex in the middle otro prinwt
a large ventral process. Anterior end broal oned otro
end angular and compressed. Surface of thcapceonmtd
with an intricate net work of ridges and pitdfrow.Dral
these pits and furrows are roughly paralletohedramrgn
ventrally they are arcuate; internal detailsntosreddethh
closed nature of the carapace.

iiiiiiiiii , I ; ; ,iii;U

This species could be easily identified
reticulate forms by its large ventral proces

Dimensions of holotype no. 2766, a corpeecrpaefo o
cality no. 37: length .608 mm.; height .354m.

This species occurs frequently at the Echr aislclte
nos. 37, 41 and 43 and so far is known to occrolnn h ch~
facies.

Loxocoucha chipolensis Purnsp
Plate 10, fig. 12; text fig.10

Carapace small, oval in side view. Dra agnams
straight, ventral margin slightly concave intemdl.Atro
rnargin broadly rounded; nosterior margin bodyruddblw

iiiiiiiiii iii i:

iiiiiiiii i x
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uely above. Surface of the earapace smoothly pitted. Viewed
inside the valves are moderately deep, marginal areas broad,

inal pore canals few and widely spaced. Hinge normal to the

is species could be identified easily by its oval shape and

amed after the Chipola River, Florida.
imensions of holtype o. 2769a left valve from lcality no

his species frequently occurs at the Chipola facies localities
. 7, 8, 10, 11 and 12. It is restricted apparently to the Chipola

as it was not found in any other facies.

Loxroconcha dryandue Puri, n. sp.

rapace medium, oblong in side view. Dorsal margin almost
ht; ventral margin slightly concave n he middle. Anterior

roadly rounded with three blunt spines. Posterior end broadly
ded below; oblique above. Surface of the carapace closely

withapost-ventralalawhichisfuse with the margin an-
entrally. Viewed from the side, the valves are shallow; oth

anterior and posterior margins narrow, marginal pore canals
isible. Line of concrescence departs from the inner margin

his species is similar to L. wilberti but differs in having a
coarser pit, a less sloping anterior portion and narrow mar-

dly rounded, posterior margin obliquely above, broadly rounded
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below Surfce of the carapace very indistinctly pitted, otherwise
smooh, iha small median spine. Viewed from the inside, the
valves r oderately deep, marginal areas wide, marginal pore
canls ew nd widely spaced. Hinge normal to the genus.

Thsseies can be easily identified by its almost smooth surface
an spine.
>aedfr Charles W. Hendry, Jr., who assisted the writer in

ns of holotype no. 2767, a right valve from locality no.

39 mm.; height .270 mm.; paratype no. 2768, a com-
plet caapae from locality no. 30: length .422 mm.; height .253

Thsspces occurs commonly at the A4rca facies localities nos.
23,24 nd 0. It should prove to be a good marker for the 4rea
facessine t was not found in any other facies.

Explanation to text figure 10
Al igrs approximately X50. Specimen numbers refer to

== ,,, H == I , , =H 
' 

rrrr r, = HHN= HHH H iH

owe Collection, Louisiana State University, Batoni

Loocochii ilberti Puri, n. sp., locality no. 30. a,

i~i ~l~~ati i

type no. 2758, a righti valve; b, paritype no. 2759, a

letvalve.

c-ooconcha anderseni Puri, n. sp., locality no. 1, holotype
n.2761, dorsal view of a complete carapace.

c-ooconcha doryandue Puri, n. sp., locality no. 52, holo-

Sno. 2662 a left valve.

e-ooconcha reticularis Edwards, locality no. 42, plesio-
no. 2764, a left valve.

ocncha chipolnis Puri, n. sp., locality no. 12, holo-

i iii 
" 
ii: iliiii iiiliii l ..lii

= 
i i i ill li ii ii l ii~iiiiiiiiiiii

i .no. 2769, a left valve.
cona cadata Puri, n. sp., locailiity no. 37, holotypeii

n.2766, dorsal view of a complete carapace.
h-oxconcha. purisubrhomaboidea Edwards, locality no. 44,leotype no. 2765, a right valve.
ij-oxcoconcha hendryi Puri, n. sp. i, holotype no. 2767, a

rgt valve from locality no. 24; j, paratype no. 2768, dorsal
vie of a complete carapace, locality no. 30.

r-ooconch~a alumbluffensis Puri, n. sp., locality no. 52,

type no. 2760, a left valve

=
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Loroconcha risbrhonboidea Edward

Loxorncha subrhombidea Edwards, 1944 (not Brady1
Edwards, Swain, 1951, U. S. Geol

Miocene (Yorktown) of Virginia and the lower a
of North Carolin (wain 1951,pp.25,26).

Typical members of this species commonly
facies localities nos. 36, 37, 41, 42, 43, 44 and
localitie ns. 48, 52, 53, 54, 55, 57, 58.

Dimensions of plesiotype no. 2765, a right
mm.; height .405 mm. The figured specimen came
facies locality no. 44.

Plate 10, fig. 7; text fig. 10e

n88, figs. 26, 27.

Paper 234-A, p. 26.

This species could be easily identified fror
spcies by its nost ventra1 snine.



Nor and in nmemory of D)r. Louis J. Wilbert.
s ifholotype no. 2758, arght valve: length .625 mm.;

paratype no. 2759, a left valve: length .659 mm.;
.All the figured specinmns came from locality no.

WRA HE GENUS LOXOiCONCHA IN THE MIOCENEii

her mophcla i at Pu ,n . sp.

Plate 6, figs.iiii 4tiextfgs.ii i iii i

Car a t nf i, o a ln - e h a more th i



rounded. Surface of the carapace smothwihaponetslu
slightly anterior to the middle. Viewed
deep; anterior margin wider than thepotrrmagn;agil

pore canals few and widely spaced. Hingi omltotegnsThis species resembles C. warnerii

it by its smooth carapace.
This species occurs commonly at theAe aisloaiisns

24, 30 and 32.

Dimensions of the holotype no. 2746 etvle egh.5
mm.; height .321 mm.; paratype no..642 mm.; height .287 mm. Both of
from the Arca facies locality no. 32.

-":" """ iii""xili,
r iii; i iii) ii i

Cytheromorpha redbyensisH

Iiiiiiii :i:iN

Hemiythere dalli var. redbayensis Howe atB
Florida Geol. Survey Bull. 13, p. 29, pl. 2, is ,7

This species occurs only at the Ar
has not been observed at any other loctyItsolprvtob
a good marker for the Area facies.

))))))i ) l-,'l x~ iiji i i

Cytheromorpha submin
Plate 6, figs. 9, 10; textfg.1ij

Carapace small, elongate. Dorsal r

tral margin concave in the middle. Anteiredbodyrudd

posterior end compressed and denticulaewt orsie.Sr
face of the carapace ornamented wit w on igs n
around the anterior central tubercle; theohraon h otro
central tubercle. Viewed from inside, th1 avsae hlo;mr
ginal areas are wide. Hinge in the left vav ihanneirsce
behind which is a circular tooth ; a posteroscktadaoneig
bar. Hinge of right valve complimentary

This species differs from C. redbaessi aigcrua

ridges around two anterior and posteriotuecs;ahocpyn
nearly half of the carapace.

This species occurs commonly at thi rafaisfcliisns
24, 27, 28, 30; the Ecphora facies localiesn.394,4;adth
Cancellaria facies localities nos. 48, 50,

Dimensions of holotype no. 2751, aletvve:enh.34m ;

height .202 mm.; paratype no. 2752, a opeecraae:lnt
.371 mm.; height .202 mm. All figuredseinscmmo th
Eephoa facies locality no. 43.



Plate 6, figs. 5, 6, 7; text figs. 1if, g

a warneri Howe and Spurgeon, in Howe et al., 1935, Florida
y Bul 13, p. 11, pl. 2, igs. 5, 8, 9; pl. 4, ig. 4.

iiVan den old, 1946, p. 105.
Van den Bold, 1950, Jour. Paleontology, vol. 24, p. 86.

rof. Paper 234-A, p. 49, pl. 7, igs. 18, 19.
cies was described from the Choctawhatchee Miocene
Howe, et al., 1935, p. 11) and has been reported from
of the Caribbean region (Van den Bold 1946, p. 105)

s per Miocene of North Carolina (Swain 1951, p. 49).il
cies occurs frequently at the Ecphora facies localities

Sfacies locality no. 42.

theromorphu warneri okaloosensis Puri, n. var.

ecies occurs frequently at the following localities: Chip-
ons of pesiotype no. 2719, a right valve from localityi

ili(i: :~rBi ";x'~i~l



C:

8x~iiiiiiiiiiii iiii-iiii i

!9

..........................ll,; ; ; ;i

fh

'Tert Figure 11

iiiiii i iiii i lirail
iiiiiiiiiii iiiiiiiiiiii iiiiiri~iii i; i

i i!!! :
r ,xN



CONTRIBUTION TO THE STUDY OF THE MIOUENE 279

NGE OF THE GENUS CYTHEROMORPHA IN THE MIOCENE
OF THE FLORIDA PANHANDLE

Gtlus ami Spee rr

9morpha davrlli la
i 44iimorpha liigataig e

. Howe collection Lisiaa Stae University, Baton

a, paratype no. 274, arght valve; b, holtype no. 2746,

fg-Cytheromorpha warne.ri Howe nd Spurgeon, koality

no. 42. f, plesiotype no. 2749, a left valve; g, plesiotype no

2750, a right valve.

iiij-Cytheromorpha suninuta Puri, n. sp., locality no. 43.

narai i no 2756 r r rigt valve

.................... ii iiilii
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sill1USubfamily CYTHERETTINAE Triebel, 1952

faces oclitesns 36,LRIE 41we 44934

Basxlerrlt ia Howe, 1935, p. 30.r- irrrrr,;rr

loaleites noswe4, 50 52,el 54d 55eds an7t .1; ugei 15,p 2
Di ensofthe-Bpleot noceiaHw,13

iiiiiiiiiiiiiiiiiiiiii£Iili

iiiiiiii- ,

Basslerites m.i

iiiiiiPlate 8, fig. 10 e1ii
Bassleries giocnticus Hower, n 44 Howe . et enooy o.8 .51 l

1387 3 l , figs. 19-224326

Basslerii fen m H in Coryell

Dino. o 96 p h 12 eioyp figs. 13a5, brghv
no.42:length.7 Van; degh Bold, 194

Vanlrie dencniu Bold))

an den Bold.1, 1;text fig.11k

iiiiii

It alsoll ocrs a tHe , rc facie 10a. 95 lrdaGo.Sre ul
facie loca, liesfnos. 36, 37, 38639

l oite nos, . 4, 50,s 52a, 53b 4,5
Dimnson plesiotyp_.. Vn en nold 19753 .10 (ntp.2,fg5,acrigo

heah 23m.;pesiotyp . P n y 4p

mmi; ecit w219 mmscbhted fio h hcahtheMoee
Etphor fciers laity nca 42.slcaiisns.2,2,30 ehr
loBasslrites temilecr

Plate 8, figs. 13-15;tx fg 1
Carapace large, thick, oblong. Dra agngnl rhd

ventral margin slightly concave in ronftemdl.Atro
end broadly rounded below, obliqueaoe otriredsihl
produced, broadly rounded in the upe af biqei h oe
half. Surface of the carapace pittedcihnra oecnlohr
wise smooth. Viewed from inside,thvaesremdaeldep
Both the anterior and the posterirmgnsmalrdalpe
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in he igh vave with an oval anterior tooth, a postjacent socket
andan blog asterior tooth connected by a joint groove. Muscle
scar atten inistinct.

Thisspeiesresembles B. giganticus Edwards in its size and
geneal utlne ut is less oblique in the upper half of the anterior
marin;bot th anterior and posterior margins are reduced: the
antrio an psterior elements of hingement are further anart,
andtheconecing elements are straight and not curved as is the
cas wih B gianticus.

Namd aterthe Tenmile Creek, Calhoun County, Florida.
Dimenions>f holotype no. 2756, a right valve : length .878 mm.;

heigt .42 mm; paratype no. 2757, a right valve : length .743 mm.;

Thisspeces ccurs commonly at the Chipola facies localities nos.
1, , 5 7,8, 0,11, 12 and questionably at the Arca facies locality

Gnus CYTHERETTA G. M. Miller, 1894
Cytereta ullr,1894, p. 382; 1912, p. 366; Edwards, 1944, p. 524; Van den

Bod 96 .27; Puri, 1952a, p. 202; Triebel, 1952, pp. 16-18.

Pseudocytheretiushman, 1906, p. 382.

Neiiiani,1928, pp. 106, 107.I

Prioocytereta Whes, 1941, p. 60.

Geotpe ytheretta rubra Muiller 1894, p. 382, pl. 8, figs.
9, 10, 13, 16: pl. 39, figs. 8-22, 24.

Carpac elngate ovate, left valve larger than right, differently
shaedove-laping right valve at cardinal angles and just anter-
iortomidleofventral margin. Anterior broadly rounded. Pos-

gin curves upward with posterior extremity at or

abo.urface smooth, pitted or ribbed. Hinge of right

valv wit antrior tooth, postjacent socket and a posterior tooth
with dorsal margin grooved in between. Hinge of left valve with

deeprouned aterior socket, long bar-like tooth, widest and high-
est nteioryniddle portion grooved and narrower, terminated
abrptl bydee, oval, posterior socket. Marginal area very broad

;i ; iiiiii

ine of concrescence coinciding with inner margin

andforingS-haped curve in anteroventral regions. Radial pore
canls athr umerous, thin, curved, closely spaced, frequently

crossn nslightly thickened in middle. Muscle scar pattern

conistng f arow of four elongate scars centrally located and
an nteiorhertshaped scar. Range : Eocene to Recent.

TheMioenespecies of the Gulf Coastal Plain may be divided
intofou clsel related groups. In the first the surface is essen-
tialy mooh bt sometimes shows faint nits, as in C. ulrichi. In the

i i iiiiiiiiirriiiiiiliiiii~siilii iiiii;iiiiiiii
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second, at least the central portion of the crpc hw tog
longitudinally arranged pits as in C. burnsi.Tetidgopps
sesses longitudinal ridges similar to Paracthrtabthecul
surface is smooth, polished and almost port

The earliest member of the last group is C. oaosni hc p
pears in the Chipola and the type Oak GroveoFlrd.Iismc
smaller and much less triangular than C. inaequiiiiiiii wi ap-

pears to characterize the Shoal River Miocn fFoiaadi
more triangular than any other member 0fti1 ru. .bslr
is the largest species of the group and posessstemsude
ornamentation. It is restricted to the AreacisothCoca
whatchee Miocene of Florida. C. sahnii,
phora and Cancellaria facies of the upperMicnDulnfra
tion of Florida, is very similar to C. basslerbuismeelna,
particularly in the right valve, and possessesamcretrnm
ber of minute ribs in the ventral half. Theforhgupirec-
late with three longitudinal ribs. This groupireesndbyfu
species: C. choctawhatcheensis, C. karlanCow rntiadC
calhounensis.

Cytheretta bassleri He
Plate 8, figs. 5, 6

Cytheretta bassleri Howe, Howe et al., 1935, FloridaGelSuvyBl.1,p32
pl. 3, figs. 21, 22.

Cytheretta cf. C. bassleri Howe, Swain, 1951, U. S.Go.Sre rfae
234-A, p. 46.

Cytheretta bossleri Puri, 1952a, Jour. Paleontologyvl26p.08p.39fis
10, 11.

This species was described from the Are aisoftemdl
Miocene of the Choctawhatchee Stage. It i rsn tteAe
facies localities nos. 24, 25, 27, 29 and 30.

The figured specimens came from localit
Cytheretta burnsi (Ulrich ant aslr

Plate 7, figs. 1, 2
Cythere burnsi Ulrich and Bassler, 1904, MarylandGelSuvyMoneRp.p. 103, pl. 36, figs. 34-39.
Cythere nitidula Ulrich and Bassler, 1904, MaryladGo.Sre icn

Rept., pp. 107, 108, pl. 36, figs. 21-23.
Cytheretta burnsi Howe et al., 1935, Florida Geol. Sre ul 3 .3,p.2

figs. 12-14, 17, 20; pl. 4, figs. 14, 21.
Cutheretta. burnei Puri, 1952a, Jour. Paleontology, vl 6 p 0,26 l 9

figs 5, 6.

This species, described from the Calvert ioeefMaynd
is present in the Area facies of the Choctawace taea;0
calities nos. 26, 28 and 30; Ecphora facies loaiisns.2,3bn
41; -Caocellaria facieslalities nns. 5 and 5

iiiiiiiii£ i

i ii i i i~0

iiiiiiiiiiiiii ilBi iiiii i ii iii8

iiiiRI~ p;;liaslssls
1~ 11 I ;, i iiii:I; il i ii i

iiiiiiiiI ii :;::

@@lll



ensSmith,1941,ull.Amer.As Petroleu Geologists,

et cahounensi uri, 1952a Jour. aleontology, vol. 26, p. 211, pl.

pecies was described from the Chipola facies and seems
ricted to it. It is found commonly at Chipola facies lo-
s. 1, 2, 3, 4, 5, 6, 7, 8, 12 and 13.

ytheretta choetaihatcheensis Howe and Taylor
Plate 7, figs.1i 1ii

C akarlan choctawhatcheensis Van den Bold, 1946, p. 106, pl. 10, igs.

Pa chocewhatcheensis Puri, 1952a, Jour. Paleontology, vol. 26,

species was described originally from the Area facies of
tawhatchee Stage. It has since been reported from the
Miocene and questionable from the Eephora and Cancel-

es of the Choctawhatchee Stage (Puri 1952a, p. 210).
commonly at the Chipola facies locality no. I and the

es locality no. 30. It is also questionably present in the

Ctheretta dull Smith

Plate 8, figs. 1, 2

fce tlocality no. 15. So far as known, it has not been re-i

Cytheretta gardneri SmithiI Ilii
late 7, figs. 3, 4iiiiiiii
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iiiiiiii ii~~i

Cytheretta inaequivalvis (Ulrich adBslr
Plate 8, fig. 9

Cythere inaequivalvia Ulrich and Bassler, 1904, MaryadGo.SreMicn
Rept., pp. 101, 102, pl. 35, figs. 15-17.

(Cytheretta inaequivalvis Swain, 1948, Bull. StateoMayndCrtad
Tert. Subsurface Rept, p. 213, pl. 13, fig. 5.

Cytheretta inarquivalvis (Ulrich and Bassler), Swain 91 .S el uvy
Prof. Paper 234-A, p. 46.

Cythrretta inarquivalris Puri, 1952a, Jour. Paleontooyi o.2, p 0,28
pl. 39, fig. 9.
This species was described originally fromteCler<icn

of Maryland and has since been reported fro thFlrdMicn
(Puri 1952, pp. 207, 208).

The figured specimens came from the Shoa ie oalt o 7

Cytheretta karlana Howe andPet
Plate 7, figs. 5, 6

Cytheretta karlana Howe and Pyeatt, Howe et al., 13,FoiaGo.Sre
Bull. 13, pp. 34, 35, pl. 1, figs. 30, 34; pl. 3, figs 3,4

Cytheretta karlana Smith, 1941, Amer. Assoc. Pet.GelBu.,v.25p.79
Cythrretta karlana Van den Bold, 1946, p. 106, pl. 1,fg 8
Cytheretta karlana Howe and Pyeatt, Swain, 1951,US.Go.urePof

Paper 234-A, p. 46, pl. 6, fig. 19.
Pa racy thecretta karlana Puri, 1952a, Jour. Paleortlgvl 6 .29 l

40, tigs. 3-5; text fig. S.
This species was described originally frcmteCioaMoee

locality no. 11. It has since been reported fro. h a rv n
the Shoal River (Puri, 1952a, p. 209).

This species is common in the Chipola Micn hr)tocr
at localities 1, 3, 4, 6, 7, 9, 10, 11 and 12. It a lofuda h

Oak Grove facies locality no. 16 and the Shoa ie aislclt
no. 17.

Cytheretta okaloosensis Smt
Plate 8, figs. 3, 4

Cytheretta okaloosensis Smith, 1941, Arn. Assoc.PerluGoogssBl.
vol. 25, p. 283, pl. 1, figs. 1, 3, 9, 10, 16; pl. 2, fig.1 7,9 1,14

Cytheretta okaloosensis Puri, 1952a Jour. Paleontolgv.26p.08p.39
figs. 14, 15.

This species was described originally fromtetp a rv
locality no. 15. It has also been reported fro h hpl ais

Smith's cotypes nos. 2870 and 2871 are refigrd
Dimensions of cotype no. 2870, a left vav:lnt.90m ;

height .450 mm.; cotype no. 2871, a right vav:lnt.80m ;

height .460 mm.

Cytheretta sahnii Pu

Plate 8, figs. 7, 8
Cytheretta sahnii Puri, 1952a, Jour. Paleontologyvl26p.20,07p.

39, figs. 7,i 8; text figs. 1, 2.iiiiiiiiii i
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pecies was described originally from the Ecphora facies
itawhatchee Stage and has als been found at the Ecphora

lities nos. 38, 41, 42 and 43, and Cacellaria facies lo-

Cytheretta spencerensis Smith
Plate 7, fig. 7

pencerensis Smith, i1, Amer. As soc. Petroleum Geologists Hiull,
v pp. 282, 283, pl. 1, igs.. 4, 5 6, 8.
C pencerens Puri, 1952a, Jour. Paleontology, vol. 26, p. 205, pl.

ecies was described originaly from the Yoldia facies
ctawhatchee Stage. It is a good marker for this facies

pper part of the Shoal River facies. Snith's cotype no.
282 a lit valve is refigurei.i

TABLE 8

GE OF THE GENUS CYTHERETTA IN THE MIOCENE

asahnii

Cytheret t ii iu-"

achoctawhatchensis

ainaequivalvis

Cy dalli

Genotype: Cyt eridis otellina (Jons)!iiiiiiiiiiii
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both ends rounded, anterior more so; left va
right and overlapping iit dorsally and ventral
perforate, tuberculate or papillate, marginal

a i nge in the left valve which forms a fur
dorsal margin of the right valve articulates. T

nalvy toward the anterior.

Cytherideis anderseni Puri

Cytherideis ashermani Ulrich and B

Prof. Paper 234-A, p. 19.

ol p. 9 10, pl 130, fies. 4-8; text. fgs. 1-2.

iiiiii iiii ...... ..........

fl l IIU iii i iii'
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specimens of this species occur at Chipola facies lo-
s. 1, 2, 3, 4, 6, 7, 11, 12; the Oak Grove facies localities

; Shoal River facies localitis nos. 1, 18; A fae
s. 23, 24, 25, 26, 27, 29, 30, 31; the Ecphora facies lo-

36, 37, 38, 39, 0, 41, 42; and the Cancellaria facies
lo aite no>iis. 49 and 51.iiiiiiii

Citherideis tula Howe and Dohm

bula Howe and DohinHowet al., 1935, Florida Geo. Surve

fabula Howe and Dohn, Puri, 1952b, Jour. Paleontology, vol. 26,

specimens of this species eur at the Chipola facies
s. 4, 6, 7, 10, 12; )ak Grove facies nocality no. 15, Shoal
s localities nos. 17, 18; Yoldia facies locality No. 21;
localities nos. 24, 25, 26, 27 28, 30, 31; Ecphora facies

s. 42, 43, 44; an Cancellaia facies localities nos. 49

Cytherideis ulrchi Howe and Johnson

isrichi Howe and Johmson, in Iowe et al, 1935, Florida Geol.
irichi Howe and Jonson, Puri, 1952b, Jour. Paleontology, vol.

members of this species occu at Chipola facies localities
Oak Grove facies localies os. 15, 16; Ara facies lo-

E OF THE GENUS CYTHERIDES IN THE MIOCENE

T 'uoli0 nii M

Cythrideiis wiib r iii ii iiiii

i~ ~ ~ ~ ~ ~ ~ ~~~~~~~~al i iilii ii £iiiiiiiii iiiiiiii iI iiii;iiiii iiiiiii iii£iiiiiiiiii£iiiiiiiiii
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Cytherideis ivilberti Puri
Plate 9, figs. 9-10

Cytheridria wilberti Puri, 1952b, Jour. Paleontology, o.2,p.9890 l
130, figs. 9-10; text figs. 7-8.

This species was described originally fromteCiol ais
It occurs commonly at the Chipola facies localte o.3 ,9 a
Grove facies locality no. 13 and Cancellariafcie oelclte
nos. 48, 50.

Genus KRITHE Brady, Crosskey and Ioeio,17
Krithe ef. K. reniformis (Bray

Paradoxcostoma (?) reniformis Brady, 1868c, Ann. Mg a.Hs. t e.
vol. 2, p. 224, pl. 15, figs. 1, 2.

?Krithe reniformis Brady and Norman, 1889, Roy. Dbi o.Tassr
2, vol. 4, p. 182, pl. 21, figs. 23, 24.

Krithe reniformnis Miller, 1894, Zool. Station, NapleMnk 1 .28 l 8
fig. 24; pl. 30, figs. 1, 3, 22, 23.

Krithe reniformis Muller, 1912, Die Tierreich, L. 21p.34

This species occurs commonly at the Chiplfaisocitn.
10. So far as is known, it does not occur in an te.oaiy

Subfamily PARADOXOSTOMINAE Brady andNra,13
Genus PARADOXOSTOMA Fischert15

Paradoxostoma (?) delicata Purnsp
Plate 15, fig. 3; text fig.12

Carapace, small, elongate, subtriangular.Doslmriachd
ventral margin slightly concave in front ofthmidePoerr
end broadly rounded. Both the dorsal andthveramrgn

converge toward the anterior which is produe.Sraeo<h
carapace smooth and glassy. Viewed from isdtevle r

moderately deep, flanked with marginal area hc seieta
the anterior. Hinge toothless ; articulatingbymasoflne
and grooves.

This species is placed tentatively in thegeuPadostm
with which it has apparent affinities. It coult eietiidesl

by its elongate, subtriangular, smooth caralae

This species occurs commonly at the Eehrfaislcit
no. 43 and the Cancellaria facies localities no.5r n 8

Dimensions of holotype no. 3033, a rightlvfrmlcit
no. 58: length .456 mm.; height .219 mm.

Paradoxostoma elongata Purinsp
Plate 15, fig. 2; text fig. 12

Carapace, small, elongate, almost two and aft n. ui

form in dorsal viiiiiiiii i i eal i

iiiiii ii , ;,;; i iii i
iiiiiiii" i':l 111i;i @ " "
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aterior to the middle. Anterior end broadly rounded, pos-
iid slightly oblique above, broadly rounde below. Greatest

sightly posterior to the middle. Surface of the carapace
and shiny. Viewed from inside, the valves are moderately

; flanked with marginal area, whicEh increases in width
te posterior to the anterior end, widest at the anterior end.
al pore canals short and straight and moderately spaced.
mnd other internal characters normal to the genus.

speciescouldbe easily ientified by its elongte smooth
iie, which is fusiform in sid view.

i species occurs commonly at the Chipola facies localities

ensions of holotype no. 3032, a complete carapace fromi

Plate 15, ig. 1; text figs. 12d, e
apace, medium, elongate, subtriangular in side view, fusi-

i dorsal view. Dorsal margin arched, ventral margin al-

m l area, which increases in width from the posterior to the

species resembles P. variabile (Baird) iits general shape
more elongate than P. variabile and has an acute posterior

variabile is broadly rounded at both ends.

spees occurs frequently at the Chipola facies locality no.

dthe Ecphora facies locality no. 44.
mensions of holotype no. 3031, a complete carapace from

Genus PELLUCISTOMA Coryell and Fields, 1937

rof. Paper 234-A, p. 52.
s species described originally from the Duplin iarl of North
na, also occurs in the subsurface upper Miocene of North
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arolina (Swain 1951, p. 52). In the Florid

only at the Cancellaria facies locality no. 52.
Dimensions of plesiotype no. 3034, a leftvaefrmlcit

n0. 52: length .574 mm.; height .287 mm.

Pellucistome tumida Puri, n. sp.
Plate 15, fig. 5; text fig. 12b

Carapace small, subquadrate, lenticular in
margin straight in the middle; sloping in front....
margin concave in the middle. Anterior end brodyrune;ps
terior end subacute, compressed postventrall.Sraeoth

:arapace smooth and polished. Viewed from insdtevle r

moderately deep. Marginal areas wide alongteaerops

terior and ventral sides; pore canals long, straih n ueos

iiiiii '" li

Hi inge normal to the genus.

This species could be easily distinguished frot .hwe oyl

and Fields by its subquadrate and strongly psvnrlycm

pressed carapace. P. how is subovate.

This species occurs commonly at the Ecphoafce lclte
nos. 43 and 44.

Dimensions of holotype no. 3035, a complt] aaaefo
locality no. 43: length .490 mm.; height .270m.

TABLE 10

RANGE OF SUBFAMILY PARADOXOSTOMINAEIN H ICN

OF THE FLORIDA PANHANDL

Genus and Species °v aad x

Paradoxostoma elongata -
Paradox-astoma robusta -

Paradoxotoma (?) delicata-

Pellucitoma iagniventraPellucistoma umida

Subfamily MICROCYTHERINAE Kiiiii I
Genus MICROCYTHERE G. W. Milk

Microcythere johnsoni Minch
Microcythere johnsoni Mincher, 1941, Jour. Paleontol

47, fig. 4.
Typical specimens of this species occur atheCioafcs

localities nos. 4 and 11.
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Microcythere stophenmi Puri, n. sp.
Plate 16, figs 11, 12; text figs. 12g, h

rapace medium, elongate. Dorsal margin almost straight;
al margin concave in front, arched behind. Anterior end

ly rounded below, obliquely above; posterior end subangular.
ce of the carapace smooth. Viewed from inside, the valves

oderately shallow; both anterior and posterior margins wide;
inal pore canals obscured by the thickness of the carapace.

in the right valve with an anterior crenulate tooth with three
a postjacent socket and posterior simple tooth connected with

nterior elements of the hingement with a shallow groove.
amed in honor of Morton B. Stephenson, Stanolind Oil Com-

is species resembles . orsiana Stephenson in its general
but its posterior end is suibangular and the posterior portion

earapace is very thick and broad while M. moresiana is high-
nterior to the middle.

is species occurs frequently in the Chipola facies locality no.
ak Grove facies locality no. 16; Ecphora facies locality no. 43;
Cancellaria facies localities nos. 48, 53 and 58.
imensions of holutype no. 3057, a right valve from locality no.
:ngth .591 mm.; height .304 mm.; paratype no. 3058, a com-

carapace from locality no. 44:; length .574 mm.; height .287

arapace medium, elongate; oblong in side view. Diorsal margin
at straight.; ventral margin concave in front, arched behind.
rior end broadly rounded; posterior end subacute. Surface

aout.-
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species occurs commonly at the Chipola facies localities

isions of holotype no. 3055, a complete carapace from
to. 1: length .591 mm.; height .304 mm.; paratype no.
eft valve from locality no. 12: length .540 mm.; height

Subfamily BYTHOCYTHERINAE Sars, 1926
Genus LUVULA Coryell and Fields, 1937

Luufa howei Puri, n. sp.

ace medium, elongate; shaped more or less like a paral-
in side view. Dorsal margin almost straight; ventral mar-
ve in front; arched behind. Greatest height slightly pos-

Explanation of Text Figure 12

gures approximately X50. Type numbers refer to Henry
collection, Louisiana State University, Baton Rouge, La.
a-Pellucistona magniventra Edwards, locality no. 52, plesio-

b-Pellucistunm tumida Puri, n. sp., locality no. 43, holotype

no. 44.

ijMicrocthere striata Puri, n. sp. i, holotype no. 3055,

1, m-Monoceratina bifurcata Puri, n. sp. k, holotype no.
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terior to the middle. Anterior end broadly rounded bel
oblique above; posterior acute and subtriangular, co
produced. Surface of the carapace smooth. Viewed
the valves are moderately shallow; marginal areas very
ginal pore canals long and straight. Hinge in the left
blade-like anterior and posterior teeth connected by as

This species differs from L. palmerae in being e
slender, and in possessing ider margi

Named in honor of Henry V. Howe, Louisiana State
This species occurs commonly at the Chipola local

3. , 8, 9, 10, 12; Ephor facies localities nos. 43, 44;
laria facies locality no. 52.

Dimensions of holotype no. 3041, a left valve from
12: length .523 mm.; height .236 mm.

LAula moreasinensis Puri, n. sp.

Carapace small, subrectangular in sideview. Dor
slightly concave in the middle, ventral margin sinuou
end broadly rounded; posterior subacute and truncated.

sally to the postventral ridge; the ridges dorsal to the psvnr

a slightly oblique ridge. Rest of the carapace is indistine

This species could be easily identified from other
shape.

no. 52: length .405 mm.; height .185 mm.

Panama sn nn lrs at the Area facies 1oalities nos 24,
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ora facies localities nos. 37, 39, 40; and Cancellaria faciesocalities nos. 50 and 58.
)imensions of plesiotype no. 3042, a complete carapace from

lity no. 30: length .490 mm.; height .253 mm.

Genus M1ONOCElATINA Roth. 1928
Mnceratin bif rcata Puri, n. sp.

Plate 15, figs. 6-10; text figs. 12k-m
arapace, medium, subquadrate; in dorsal view, shaped like
uble wedge, gently sloping towards the anterior end, steeply

ng towards the posterior end. Dorsal margin slightly convex
he middle; ventral margin almost straight. Anterior end

b dy rounded; posterior subacute and truncated. Carapace,
, divided into an anterior and posterior lobe by a median,
cal sukus. Surface of the carapace finely striated; the striation
rged around the anterior and the posterior lobes. Viewed from
e, the valves are deep; both the anterior and posterior margins
wide. Hinge normal to the genus.
his species could be distinguished easily by its subquadrate,

, carapace with a well-developed median sulcus and by its

imensions of paratype no. 3036, a right valve from locality no.
ngth .70 mm. height .371 mm.; paratype no. 3037, a left

from locality n 12 length .523 mm height .287 mm.;iiii
type no. 3038, a left valve from locality no. 12: length .608 mn.;
ht .304 mm.; holotype no. 3039, a complete carapace from lo-
cty no. 1: length .676 rn.; height .338 mm.; paratype no. 3040,
t valve from locality no. 48: length .659 mm.; height .354 mm

TALE 11

ii i iii i i iiiiilil
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Subfamily XESTOLEBERINAE Sars, 1928

Xestoleberis choctawhateheensis Puri, n. sp.
Plate 16, fig. 6; text figs. f, g

Carapace large for the genus, subtriangular. Dorsal margin
ched; bottom inflated, flat or depressed. Anterior margin oblique

ove, broadly rounded below. Posterior margin subacute, trun-
ted. Surface of the carapace porcellaneous. Viewed from inside
e valves are deep. Both the anterior and posterior margins are

arrow; marginal pore canals few, small and straight. Hinge and
ther internal characters normal to the genus.

This species could e identified easily by its inflated flat or de-

This species occurs commonly at the phora facies locality
.42andtheCancella fes localities nos. 52 and 58.

Dimensions of holotype no. 3052, a left valve from locality no.
: length .591 mm.; height .338 mm.

Explanation to Text Figure 13

All figures approximately X100. Type numbers refer to Henry
. Howe collection, Louisiana State University, Baton Rouge, La.

Figs. a-Luvula palmerae Coryell and Fields, locality no. 30, plesio-
type no. 3042, dorsal view of a complete carapace.

b-Luvula howei Puri, n. sp., locality no. 12, holotype no.

c, d-Luvula moccasinensis Puri, n. sp., locality no. 52, holo-
type no. 3043, a right valve; c, outside view; d, internal

e-Xestoleberis miocenies Puri , locality no. 53, a

i i iii
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from inside, the ivalves are moderately shallow
broader than the posterior margin with 16 to
canals. Hinge and other internal features norm.

This species occurs commonly at the Chipo
nos. 1, 4, 6, 7, 8, 10 , 12; and the Cancellaria facieslocaliti
52, 53 and 58.

no. 53: length .490 mm.; height .236 mm.

Viewed from inside, the valves are moderately

tw o v a lv e s .....c......b......................................

... ........................................................ ,ii H H i
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iliiiiiiii iiii iH ........ ..... ......

iiiiiiiiiiiiiiiiiiiiiiiiii.i iiiiii H



CONTRIBUTION TO THE STUDY OF THE MIOCENE 299

arginal areas broad, radial ~eanals moderately numerous,
sed, sometimes bifureating. Line of concrescence de-

m the inner margin at both anterior and posterior ends.
rs, an oblique row of four with additional scar in front.

ubfamily is monotypic and at the present consists of the
SEucythere Brady. Further investigations will doubtless

ome of its related genera.
bfamily is related to Cytherideidinae Puri (1952, p. 905)

th are toothless and the hinge articulates by means of
ate grooves and flanges. Eucytherinae, however, has
of grooves and flanges whereas Cytherideidinae exhibits
more sets of such grooves and flanges. Line of concres-

ytherideidine usually parallels the inner margin while
from the inner margin at both anterior and posterior

n Eucytherinae. Muscle scar pattern in Eucytherinae con-
Soblique row of four scars, in front of which is an ad-

car; in Cytherideidine there is a vertical row of four
ional scars varying from one to six.

us Euytherehashitherto been classiied in the sub-
therideinae Sars, 1925. The subfamily Cytherideinae is

icted to forms like Cytheridea Bosquet, Hapl oiytheridea
n, Dolocytheridea Triebel, Aonwcytheridea Stephenson,
theridea Stephenson, Heterocyprideis Elofson, Paracy-

ller, Phractcytheridea Sutton and William, Schuler-
rtz and Swain and Ovocytheridea Grekoff that show well-
sets of crenulate teeth and sockets. The author does not

at Eucytherinae is related to any of the above mentioned
at typically belong to Cytherideinae. Its relationship lies

terideidinae and it stemmed from forms like Cytherideis
ie Tertiary times.

Genus EUCvTHERE Brady, 1866

Brady, 1866, p. 29; Muller 1894, p. 362; Lienenklaus1900,p.524;

68 owe 1936, p. 143; Trieel 1940, p. 161; tonnema 1940, p. 116;

ai iiis 1944, p. 513.

iew, highest anteriorly. Anterior end broadly rounded,

.arginiirhed; ventral margin slightly concave in the middle.
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ends broadly rounded. Posterior end conspicuously thicker in
male; not so in the male. Surface of the carapace smooth,
lanous. Viewed from inside, the valves are shallow. There

ell-developed ventral and dorsal flanges. Both the anterior
osterior margins are very narrow; marginal pore canals not

is species occurs commonly at the Chipola facies localities nos.
, 8, 9, 11 and 12. As far as is known this species occurs only

imensions of paratype no. 3045, a left valve: length .574 mm.;
.338 mm.; holotype no. 3046, a right valve: length .659 mm.;
.422 mm. Both the figured specimens came from locality

Genus CYTHERELLOIDEA Alexander, 1929

elloidea Alexander, 1929, p. 55, pl. 2, fig. 12; Van Veen, 1932, p. 30;
onnena, 1940-1941, p. 95; LeRoy, 1941, p. 612; Edwards, 1944, p. 505;
an den Bold, 1946, p. 20; Sexton, 1951, p. 800.

therelloidea enis Howe
Plate 17, fig. 3; text fig. 14c

Ctelloidea /onenas fHowe, 1934, Jour. Paleontology, vol. 8, p. 34, pl. 5,

elloidea purii Sexton, 1951, Jour. Paleontology, vol. 25, p. 815, pl. 117,

Tis species was described originally from the Ecphora facies
e Choctawhatchee formation. Species described by Sexton

5, p. 815) as Cytheelloidea purii from the Ech or facies lo-
S ino. 43, is conspecific with Cytherelloidea leonensis Howe.

6, 38, 44 and Cancellaria facies localities nos. 52 and 58. It

he figured specimen came from the Ecphora facies locality no.

hit .338 mm.

17 fig 15
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es was described from the Cancellria facies of the
ce Stage. Species described as Cytherelloidea blakei

, p. 117) from the Ecphora facies locality no. 44 is
th Cytherelloidea moccasinensis.

es occurs commonly at the Arca facies locality no. 27;
acies localities nos. 42, 43, 44; and Cancellaria facies
48, 50, 52, 53, 55 and 58. This species has only been

e Arca, Ecphora and Cancellri facies of the Chocta-

ed specimens came from the Cancellaria facies lo-

s of plesiotype no. 3059, a left valve fromi locality no.
7 mm.; height .338 mm.; plesiotype no. 3060, a left

Plate 17, fig. 7

Chafoo localitiesi, no

umbonata Edwards, 1944, Jour. Paleontology, vol. 18, p. 506,ndereni Sexton, 1951, Jour. Paleontology, vol. 25, p. 815,

es was described from the Duplin marl of North Caro-

ytrelloidea moccasinensis Sexton, plesiotype no. 3059,

m en .-£ == == = == == = = =!i li li ii ii i ii ii i= ii i ii li ii ii l li li ... ..... .................... ..................................



Plate 17, figs. 8, 9
('ytherriloidea rernoni Sexton, 1951, Jour. Paleotlgv .25 p.84 p.

117, tig. 13.

This species was described from theChplfaisItocr
commonly at the Chipola facies localitiesno.1ad3

The figured specimens came from theChplfaisoclte
nos. 1 and 3.

Genus PLATELLA Coryell and Fed,13
Platella gatunmensis Coryell adFed

i Plate 17, fig. 4; text fiiiiiiiiii

Platk//a pahrensis Coryell and Fields, 1937, Am u.NvtaeN.96
p. 3, figs. 2a, b.

iiiiiiii ii;iixi ,i

This species, described from the GatunMicnofP amls
occurs at the Cancellaria facies locality r

Dimensions of plesiotype no. 3044, a ri

48: length .490 mm.; height .287 mm.

TABLE 12

RANGE OF FAMILY CYTHERELLIDAEITH MOCN
OF THE FLORIDA PANHADL

Genus and Species a x '

Cytherella chipolensis
Cytherelloidea untbonata - -
Cytherelloidea vernoni-
Cytherelloidea mnoccasinensis
Cytherelloidea leonenais -

Flatella gaturneis
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Desert Region, pt. 3, Crustacea, pp. 3-24, 15 figs.
Nots on Ostracoda: Jour Paleontology, vol. 5, pp. 160-163.

19 sport Eocene Ostmcda from Litt/e Stane Creek, Alabama:

1 Ost da as der Kreide dies itergrn ides der nordostlichen
Niederlandn: Natuurhist. Maanblad no. 27, pp. 91-95, 104-108,

115-118, 129-132, ps. 1-4; no. 28, pp. 8-10, 21-24, 26-29, 40-43, 56-60,

On ne or imperfectly knoa species of marine Ostracoda: Zool.
Soc. London Trans., vol. 5, pp. 359-393, ps. 57-62.

A synpsis f the Recent British tro: The Inellectul Ob

b A mnograph of the Recent British Ostracoda: Linnaean Soc.
London Trans., vol. 26, pp. 353-495, ps. 23-41.
SContributions to the study of the Entaotstrucea No. 3; Marine
Ostracoda from Tenedos: Ann. Mag. Nat. Hist., 4th ser., vol. 2,

pp. 220-225, pis. 14, 15.
In le Funds de la Me; vol. 1, pp. 54-163, pis. 4-19.

SDurham: Nat. Hist Trans. of Northumberland and Durham,

Report of the scientific results of the voyage of H.M.S. Challenger,
8 & (and Norman, A. M.) A monograph of the marine and fresh-

water Ostracoda of the North Atlantic and of northwestern
Europe: Royal Dublin Soc. Sci. Trans., 2nd ser., vol. 4 (1889),
pp. 63-270, pls. 8-23; vol. 5 (1896), pp. 821-726, pls. 50-68.

5 Report on samples of surface lertiu rocks and a bore sampl
ang Ostracoda from Queenslnd Royal Soc. Queensland

(and Fields, Suzanne) A Gat Ostracode fauna from Cativa
a: Ar. Mus. Novitates, no. 956, 18 pp., 2 plis

Marine Ostracoda of Vineyard Sound and adjacent waters:
Boston Soc. Nat. History Proc., vol. 32, pp. 359-385, pis. 27-38.

S(and Pnton, G. M.) The Fora ia of the upper, middle and
part of the lower Micne of Florida: Florida Geol. Survey Bull.

Mededeelingen van den Dienst van den Mijnhauw in Neder-Materials contributory to the kn ledge of the ii stracd fa

of the Black Sea: Tray. Sta. Biol. Karadagh 5, 1939, pp. 3-38.iiii II IIIII[Russian with German Resume]

144iOstracoda front the Diuplin arl (upper Miocene) of North



Guide Book
1948 Mississippi Geological Society, Sixth il rp

Hirschmann, N.
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1916 Ostracoda of the Baltic Sea collectdb< .M Kioic n

S. A. Parlovitch in the summer of 10:[nRsin n.Ms
Petrol., vol. 20, 1915 (1916) pp. 569-9,2 is

Howe, H. V.
1934 The Ostracade genus Cytherelloidea nteGl os etay

Jour. Paleontology, vol. 8, pp. 29-3
1934 (and Garrett, J. B.) Louisiana SaieEcnOsrod:Lu

isiana Geol. Survey Bull. 4.
1935 (and Chambers, J.) Louisiana JacksnEcn srcd:Lus

iana Geol. Survey Bull. 5, pp. 1-65,ps.16
1935 (and Graduate Students) Ostracod fteAc oeo h

Choctawhatchee Miocene of Floridac lrd el.Sre ul

13, p 1-37, 4 pls.
1936 (and Law, J.) Louisiana VicksburOlgcnOsaod:Lu

isiana Geol. Survey Bull. 7, pp. 1-96,6ps

r

Hussey K. M. (see Murray)
Israelsky, M. C.

1929 Upper Cretaceous Ostracoda of Akna:Akna el
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Survey Bull. 2, pp. 1-28, pls. IA-4.

Jennings, P. H.
1936 A microfauna from the Monmouth n aa accsgopo

New, Jersey: Am. Paleontology Bullvl 3 p -2

Jones, T. R.
1849 A monograph of the Entomostraca fteCeaeu omto

of England: Paleont. Soc. London.
1850 Description of the Entomostrace oftePisoneBdofNw

bury, Copford, Clacton, and GraysAn.MgNa.Hter
2, vol. 6, pp. 25-28, pl. 3.

1856 Notes on the Entomostraca of theHaoanOsresri:
Memoirs, Geol. Survey, X (not seen)

1857 A Monograph of the Tertiary EntomsraofEgnd lent
Soc. London, 68 pp., 6 pls.

1885 On the Ostraceda of the Purbeck frain ihntso h

Wealden species: Geol. Soc. Londo ur.Ju.,vl 1 p

311-353, pis. 8, 9.
1889 (and Sherborn, C. D.) A supplmnay oogph fte

Tertiary Entomostraca of England aaot oc odn p

1-55, 3 pls.
1893 On some fossil Ostracoda from sotws ymnadfo

Utah, U.S.A4.: Geol. Mag., vol. 10, p.3531 l 5
Klie, W.

1929 Beitrag zur Kenntnis der Ostracodndrsdihnsn et

lichen Ostsee, der festlandischenNodekst ndrIst

Helgolund: Zeitschr. Wiss. Zool. Leizgvl 3,p.2036

Knight, J. B. (see Moore)
Law, J. (see Howe, 1936)
LeRoy, L. W.

1941 The Ostracade genus Cytherelloidafovh etayo h

Netherlands East Indies: Jour. Palenooy o.1,p.6261

1943 Pleistocene and Pliocene Ostraeoafthcaslreinf
southern California: Jour. Paleontooyi o.1,p.3433

Martin, G. P.
1940 Ostracoden des nordldentechen PurekadWale.Snkv

bergiana, vol. 22, pp. 275-361.
Mehes, G.

1941 Die Ostracaden des Oberoligozdnsdervoniii
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Minchr, Albert R.
1 The funa of the Pascagoula formation: Jour. Paleontology,

vo 15, pp. 337-348, ps. 46, 47, 1 table.

7 Micropaleontlogic analysis of Jackson Eocene of eastern Missis-
sippi: Am. Assoc. Petroleum Geologists Bull., vol. 21, pp. 80-96,

(and Weller, J. M., and Knight, J. B.) Erroneous mendation of
generic nis: Jour. Paleontology, vol. 16, pp. 250-261.

Fossil zones of the Eag/e Ford of north Texas: Jour. Paleontology,
vol. 1, pp. 89-101, ps. 13-16.

1 Framinifera and Ostraceda from the Upper Cretaceous of
Kansas: Jour. Paleontology, vol. 8, pp. 186-205.

Fana nd Flora des Golfes von Neaple: Zool. Station Naple,
Mon. 21, pp. viii, 404, 40 pis.

6 Ostruoda in: IWisenschaftlicht Ergehniser der deutschen Tiefsee-
expedition: vol. 8, Lief. 2, pp. 29-154, pis. 5-35.

Ds Tierrih, L. 31, Ostrcoda: pp. i-xxxiii, 1-484, 92 pis.

Uber ig fossile Arten Cypris and Cythere: Jahrb. flr Min-eral. Geog. Geol. Petrefackt, p. 63.

(and Hussey, K. M.) Some Tertiary Ostracoda of the genera
Alutaicythere and Brachycythere: Jour. Paleontology, vol. 16,

pp. 164-182, pl. 27, 28.
Neviani, A.

8 Oracodi fossili d'italia. 1. Vallebiaja (Calabriano): Mem. Acad.
Nuovi, Line (2), vol. 11, pp. 1-120, 2 p.

A. M. (see also Brady, 1889 and 1896)
On species of Ostracoda found in Northumberland and Durham,
new to Great Britain: Tyneside Nat. Field Club Trans., vol. 5,

867 Report on the Crustacea dredged of the coasts of Northumberland
and Durham, 1862-1864: in Nat. listory Trans., Northumberland

5a Ostrcode genera Cytheretta and Paracytheretta in America:
Jour. Paleontology, vol. 26, pp. 199-212, pl. 39, 40: 16 text figs.,

2b Ostracode genus Cytherides and its Allies: Jour. Paleontology,
vol. 26, pp. 902-914, pls. 130, 131, 14 text figs., 1 table, 1 chart.

Am. Midland Naturalist, vol. 49, no. 1, pp. 171-187, 2 pls., text

Rurgier, G.



Sars, G. O.
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1865 (1866) Oriw rsit of Norges marine OstracoderiiiiiiiiiiBii iBIiiiii i i i :
(Christiania) Forh., pp. 1-130.

1922-1928 An account of the Crutstacea of Norway, BereMuumBrgn
Norway, vol. 9 Crustacea, in 16 parts, 1 and 2(92 ,4(93
5-12 (1925) ; 13-14 (1926) ; 15-16 (1928), 22p.,19ps

Schmidt, R. A. M.
1948 Ostracoda from the Upper Cretaceous an LoeEcnef

Maryland, Delaware, and Virginia: Jour. Plotlgvl 2
pp. 389-431.

Sexton, James V.

iiiiiiiiiiiiiiiiiiii; iiiii;,i;;;ii; ii; ;iiiiiiiiii iiii i

1951 The Ostracode Cytherelloidea in North Ameia or aen
tology, vol 25, pp. 808-816, pis. 115-117.

Sherborn, C. D. (see Jones, 1889)
Skogsberg, Tage

1928 Studies on marine Ostracoda, Part II. Occsoa<apr ai
fornia Acad. Sci., vol. 15, pp. 1-154, 6 pis.,2 is

Smith, R. H.
1941 Micropulecutology and stratigraphy of a depwl tNcvle

Okaloosa County, Florida: Am. Assoc. PtoemGooit
Bull., vol. 25, pp. 263-286, 3 figs., 2 pls.

Sohn, I. G.
i iiii 1951 Check list of siii ilinity tolerance of post-Pal c o

Jour. Washington Acad. Sci., vol. 41, no. 2,. 6-6
Stadnichenko, Maria M.

1927 The Fornminifera and Osfracods of themaieYu oth
type sections: Jour. Paleontology, vol. 1, pp21-4,ps3839

Stephenson, M. B.
1935 Some microfossils of the Potamides matsnzoeLuiaa

Geol. Survey Bull. 6, pp. 187-196.
1938 Miocene and Pliocene Ostracoda of the g

Florida: Jour. Paleontology, vol. 12, pp. 12718'd s 3 4
1941 Notes on the subyenera of the Ostracode gensCteida or

Paleontology, vol. 15, pp. 424-429, 20 text fi
1943 IHaplocytheridea bassleri Stephenson, new

sutbovata Ulrich and Baasler: Jour. Paleotlgo.17p.
206-207.

1944 New Ostracoda from subsurface middle TertaysraofTx:
Jour. Paleontology, vol. 18, pp. 156-161, pl.28

1946 W~eches Eocene Ostracoda from Smithvilie,Tea:Ju.Plo
tology, vol. 20, pp. 297-344, pis. 42-45.

Sutton, A. H.
1939 (and Williams, J. R.) Ostracoda from the

Smithville, Tetras: Jour. Paleontology, vol. 3 p 6,50 2
64, figs. 26-28.

1940 New name far Weches Ostracoda: Jour. Palenooy o.1,p
163.

Swain, F. M.
1946 Ostracad from the Tertiary of Florida: J.

20, pp. 374-383, pls. 54-55.
1948 Ostracoda from the Hammond well in CretcosadTriy

subsurface geology: Maryland Dept. Geol. Miead\ae e.
vol. 71, pp. 187-213, pls. 12-14.

1949 Upper Jurassic of northeastern Texas: Am.Asc erlu
Geologists Bull., vol. 33, pp. 1206-1250.

1951 Ostracoa from wells in North Carolina, Pat.CeoicOr-
coda: U. S. Geol. Survey Prof. Paper 234-Aiiiii.iiiiiiiii
text figs.

Terquem, M. O.
1878 Les Foraminiferes et lea Entomostraces-Ostaoe.uPicn

superieur de F~sle de Rhodes: Geol. Soc.FrneMm.sr.3
vol. 1, pp. 81-135, pls. 10-14.

Tressier, Willis L.
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Newfoundland and Ireland, IV, Ostracoda: U. S. Geol Survey

2 Ostracoden der Gattung Cytheretta aus dent Tertir des MUnze

Becens: Ntizbl hess. L.-Amt. Bodenforsch, ser. 6, vol. 3, pp.

(and Bassler, R. S) Systematic poeontology of the Mine de-
osits of Maryland, Ostrcoda: pp. 98-130, pl. 35-38.

SContributn to the study aco ith speci referene
to the Tertiary and Cretaceous utientauna of the Caibbean

region: Amsterdam, 167 pp., 18 pls.
Miocen Ostracoda from Venezela: Jour. Paleontology, voL 24,

r Tertiary neossils om suthern Oklhoa Jour.

6 Die Cytherelidae der Maastrichter Tuffreide and dos Kunrader
Korallenkalkes von Sud-Licharg. Geoln-mijnb. genootsch. Neder-

The Ostrcoda genus Eucytherura and its spes from the Cret-
and Tertiary of the (uf Coast: Jour. Paleontology, vol. 23,

Weller, J.M. (see Moore, 1942)

cani~ii iiiioiiii as i Rntforsa



Xi:xi ii"i iil-I iiiEii laliiiil iiii

iS,,,
li 1xi

.I::;i,; iii:i8iiiii;i' ll;ii~;A:;i;ll

.,,,oaii l ;iiaiiiiiii;i:o;s

.i i ii ii ;rii~;;;i; ;;;;;iir,, ir,,; i;rrrrrn,; s ,,ii;;iisiiiiii ;llissa
:liiiiiiixlir*iiis iEOliiiiiiiii'sl,;;;iiii~,8;;;iliiisiliiA;iiiiiiis

"ili""i2iiiiiliilxi"iiiii:rrrrrsrrnr:rr -rlixrr

A 'i0",0161; ':: riij;l;
in :a :X""Oi::iiii~i;i10 ii

ssiil~,iR~

I ," ;; i i ; ;;;;""""" " " ls;l' ri
,sxiS

" :"'

" """ "~:"

:ii'l':i:' ; :A il;;;;; l;;l;;l;I;lit

""'"X"' """X"""""""""" ""'' """ ""

I , rr rr
r:, r

;i' iiR;liiB ;;III, II i;i:1;;8;iiiiii;;liiii
.Xi Ol;;iili'"i1000"00:i;iili0r;~,lliliii"s;iiiiiosoo',aii'i,;;:ri;i; ;iiislls;

I :ii888l~s~8i;l81I lliin~is~li~sl~l

.,,,,,.,:,,,,,,,
.,,,,,:,,,,

., , .,, ,,
'I;:lliiiiiil;i;x~;:I;;;;;;

'1 1ln IIIEl I.i.llllllrilll.ll Ill.lllliillll.:ii
I;;;' ' ;Ai;:iii RI:l:il;iiRiiiiiiRiiiisiiiiis

rai~~,;l;,;,;iii,,~i;AB,;,r:r,,rr nrr rrr :rrr~;iiio iio;iiiii;;~'"" """'""""""""'""""~IIIBIAI;I~I~



slR;;II ";;IRi;;:;":8 i, ; ;; ;': ;, ;;srrsirrrrrrrr r r rrr::

iiiiiliiil;;:ii '; ; iii';;;srr irn,, arrr, r,,,
s rr r, rsrrin ,:

I~li(,Rl~~llll' l"I: .,i x ,,,,
' "i,,xX

i;;;iRis;l ;El"" ';"l?~ irrr,i rs:ii. i xi;:,, ~. , i;l;,,;;;;i ;;;I;;srrr: r; irrirrrrrrr::x ,,
-xnisrrri siiiiiii

;i "i' "i ii",,,.,, ,i ,,..,,,,,,,.iii r.

,,, ,,i

iiiiiiiR;I;II~;;;:;i;; ;:,, ;I
'""":""~~'" ' " ~~"'

s~u
ro,
[:lllllil;',:iiii"ii ;,,

x"i'"

si ~;s;;i;;il izi;

r..... ....illltlllti...XI~~I. 0.iiiiillilxii i;txn"i

I : i~ ~ ~~t~il 3i ;, ?-9~ ~

i- alo
rnis ~~,,,r

xa r

I ,?s,:::, I
iiliiiiiisi iri;;~i0~ : rrr, , rr,,; i :iiiiiii:

'i"iiti8i,
I; R:

tr i i - ii i
srr ~~:: no r;,o.- xiii ii:

;a ;ii;.i, ;n; ";iin; ,l;a s i'";;; i;; r: r
r:rrrrr ,,rr,, r r~Inr sxn ..s, iiii" I"'ls, ;il; ;; i"is~; ~r ;ii i ~a i t sl r .,~iir ,,,,,rii,-;;;;;;l;;;i":"""":ii;;;, ;ii;;;;i;;ii~lsio;rii;i~,aiijlis;iiiii ;~o;, :s~oszna-ssi;irii;iiisi;- , , i; , ~ , , , --,srr~in ,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,, ;;';i~ ; il; ;;;;i;;U;i 11111;;, ili,~;l i;s;srlg

i;l;ililliRliUisi8l~~iiiii;;i88;1i:,,,,,,,,,,
r x , ,,



iiiiiiii~i~iiiPii iiiiiiiiiiiiiiiiiiiiiB BiiiiiiiIiiii

All figures approximately X40. Specimennumb
Henry V. Howe collection, Louisiana Stat nvriy aoRouge, La.

Figures

1-Bairdia laevicula Edwards, locality n.2,peitp o
2487, right valve view of a completecapce

2-Bairdia chipolensis Puri, n. sp., localiyn.1,hltpno
2488, right valve of a complete carap

iiii i i """"""i Ill

3, 4-Bairdoppilata triangulata Edwardsl
plesiotype no. 2489, a right valve; 4,peiteno240a
left valve.

5, 6, 7, 8-Bairdoppilata willisensis Puri .s. oaiyn.4
5. holotype no. 2491, a left valve; 6,prtpfo 42
left valve; 7, paratype no. 2493, a leftvle8,pryeno
2494, a complete carapace.

9-Pararypris chipolenisis Puri, n. sp., lclt o ,hltp
no. 2495, right valve view of a complt aaae

10, 11, 12-Paracypris choctaichatcheensisPrn p 0 aa
type no. 2496, a left valve, locality no.5;1,prtp o
2497, a right valve, locality no. 52; 1,hltp o 48
right valve view of a complete carapaeg oait o 4

13-Bythocypris minute Puri, n. sp., localtno1,hoypn.
2499, left valve view of a complete caraae

14, 15, 16-Bythocypris howvei Puri, n. sp. 1,prtp o 63
a left valve, locality no. 43; 15, holoyen.25,dra
view of a complete carapace, locality no 31 6 prtp o
2655, right valve view of a completetaaae lclt o
44.
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All figures approximately X40. Type nmesrfr:oteHn
ry V. Howe collection, Louisiana State UniestBonRuLa

Figures

1, 2-Haplocytheridea chipolensis (Stepesnlclt o 2
1, plesiotype no. 2656, a left valye ,peitp o 67
a right valve.

3, 4, 5--Haplocytheridea choctawhatcheni HweadSeh
enson), locality no. 35. 3, plesiotypen.25,argtvle
4, plesiotype no. 2659, a left valve; ,peitp o 60
right valve.

6, 7, 8-Haplorytheridea wcaltonensis (tpesnlclt o
18. 6, plesiotype no. 2661, a left vale7,psiteno26,
a left valve; 8, plesiotype no. 2663, argtvle

9-Haplacutheridea okaloosensis (Stepesnlcitno16
plesiotype no. 2664, a left valve.

10--2nomacytheridea floridana (Howe adHuhlclt o
35, plesiotype no. 2665, a left valve.

11, 12, 13-Haplacytherideo mansfiel<i(tpesnlclt
no. 12. 11, plesiotype no. 2667, a rihvae;1,psote
no. 2668, a right valve ; 13, plesiotyp; o 69 etvle

14, 15, 16-Haplocytheridea gardnere(epesnlcitno
6. 14, plesiotype no. 2670, a leftvae;1,psiteno
2671, a right valve; 16, plesiotypeno26,aletvv.

17, 18-Haplocytheridea of. H. probosiil Edad) o
cality no. 48. 17, plesiotype no. 2673 etvle 8 lso

type no. 2674, a right valve.
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All figures approximately X40.
Hnry V. Howe collection, Louisiana StaeUiestBtnRue

Fiures

1, 2, 3, 4-Haplacytheridea bassleri tpesn
1, plesiotype no. 2675, a rightvaefrmlcitno24
2, plesiotype no. 2676, a leftvaefrmlcitno24
3, plesiotype no. 2677, a leftvaefrmlcitno24
4, plesiotype no. 2678, a completecrpc rmlclt o
17.

5, 6-Haplocytheriden wradei Stephesn5,psite o260
a right valve from locality no.426,peiteno261a
complete carapace from localityno43

7-Paracyther-idea vandenboldi Puri oaiyn.2,peitp
no. 2684, a left valve.

8, 9--Paracytheridea shoahrivereassPrn plclt o
17. 8, holotype no. 2685, a left vle ,prtp o 66
a right valve.

10, 11-Paracytheridea w ashingtonen< ui .splclt o
37. 10, holotype no. 2687, a leftvae;1,prteno268
a left valve.

12, 13, 14--Paracytheridea chipolenssHw n tpesn
locality no. 1. 12, plesiotype no.269aletvv;13peso
type no. 2690, a left valve; 14, lsoyen.29,alf
valve.

15, 16-Paracytheridea altila Edwadlcltvo 8 5
plesiotype no. 2692, a complete crpc;1,peitp o
2693, a right valve.
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Explanation of Plate 4

All figures approximately X0. Type numbers refer to Henry V.
Howe collection, Louisiana State University, Baton Rouge, La.

Figures

1, 2, 8, 4-Cytherura wardensit Howe and Brown. 1, plesio-

type no. 2695, right valve view of a complete carapace, lo-
cality no. 44; 2, plesiotype no£. 2696, dorsal view of a com-
plete carapace, locality ne. 43; 3, right valve view of the
same specimen ; 4, plesiotype no. 2697, left valve view of a
complete carapace, locality no. 43.

5, 6L-Kangarna facksonbluffensis Puri, n. sp. locality no. 44.
5, holotype no. 2698, right valve view of a complete carapace;,
6, paratype no. 2699, a left valve.

7-Kangarina howei Puri, n. sp., holotype no. 2700, a right valve,
locality no. 44.

8-Eucytherura weingeisti Puri, n. sp., holotype no. 2701, a
left valve from locality no. 30.

9-Kangarina quellita Coryell and Fields, plesiotype no. 2702,
a right valve, locality no. 52.

10-Kangwrina chipolensis Puri, n. sp.,holotype no. 2703, a left.
valve, locality no. 1.

11, 12-Cytheropteron leonensis Puri, n. sp. 11, holotype no.
2704, dorsal view of a complete carapace, locality no. 44;.12,
paratype no. 2705, a right valve, locality no. 48.

13, 14, l5--Cytheropteron coryelli Puri, n. sp. 13, holotype no.
2706, a left valve, locality no. 53; 14, paratype no. 2707,
posterior view of a complete carapace, locality no. 58;, 15,
dorsal view of the same specimen.
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iExplanation of Pate 5

All figures approximately X60. Type numbers refer to: the

Henry V. Howe collection, Louisiana Sltate 1Untiersity, Baton

Rouge. La.

Figures

1, 2--Cytheropteron choctawhatcheensls Pri, n. sp., locality

no. 44. 1, holotype no. 2*708, a left valve;"2, paratype no.

2709, a left valve.
3, 4-Chtheropteron wrardensis Puri, n. sp., locality no. 44. 3,

holotype no. 2710, a right valve; 4, paratype no. 2711, dorsal

view of a complete specimen.

5, 6, 7-Cytheropteron talquinensis Puri, n. sp., locality no. 44.

5, paratype no. 2712, a right valve; 6, holotype no. 2713,

dorsal view of a complete specimen; 7, right valve view of

the same specimen.

8, 9-Cythere apalachicoleasis Puri, n. sp., locality no. 52. 8

holotype no. 2714, a left valve; 9, paratype no. 2715, a right

valve.

10, 11-Cythere redbayensis Puri, n. sp., locality no. 24. 10,

holotype no. 2716, a left valve; 11, paratype no. 2717, a right

valve.
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Explanation of Plate 6

All Aigures approximately X40. Speclmen. numbers refer to
Henry V. Howe collection, Louisiana State University, Baton Rouge,
La.

Figures

1, 2-Cytheremorpha warnedi okaloosensis Howe and Spur-
geon, locality no. 17. 1, paratype no. 2719, a right valve; 2,
paratype no. 2743, left valve view of a complete carapace.

3, 4-Cytheromtorpha laevigata Puri, n. sp., locality no. 32. 3,
holotype no. 2746, a left valve; 4, paratype no. 2747, a right
valve.

5, 6, 7-CUtheromiorpha warneri Howe and Spurgeon, locality
no. 42. 5, plesiotype no. 2748, a right valve; 6, plesiotype no.

2749, a left valve; 7, plesiotype no. 2750, a right valve.

8-Cytheromtorpha dolli (Howe and Brown), locality no. 16,
plesiotype no. 2745, a left valve.

9, 10-Cytheromorpha subminuta Puri, n. sp., locality no. 43. 9,
holotype no. 2751, a left valve; 10, paratype no. 2752, a com-

plete carapace.
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Explanation of Plate 7

All figures X40. Specimen numhers refer to the Henry V. Howe

collection, Loulsiana State University, Blaten Rpuge, La.

Figures

1, 2-Cytheretta burnsi (Ulrich and Bandler), locality no. 26.

1, plesiotype no. 974, left valve; 2, plesiotype no. 975, right

valve.

3, 4-Cytheretta gardneri Smith, locality no. 16. 3, topotype no.

982, left valve; 4, topotype no. 983, right valve.

5, 6-Cytheretta karlana Howe and Pyeatt, locality no. 17. 5,

plesiotype no. 984, left valve; 6, plesiotype no. 985, right

valve.

7--Cytheretta spencerensis Smith, locality no. 21, cotype no.

2872, left valve.

8, 9-Cytheretta calhounensis Smith. 8, plesiotype no. 995, a

right valve from locality no. 1; 9, plesiotype no. 996, a left

valve from locality no. 12.

10, 11-Cytheretta choctan hatcheensis Howe and Taylor. 10,

plesiotype no. 991, a left valve from locality no. 1; 11, plesio-

type no. 990, a right valve from locality no. 24.
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iiAll figures X40. Specimen numbe
llection Louisiana State Universitiiii

igureF

1, 2-Cytheretta dali Smith, localt o 5 ,ctp o 83
left valve; 2, cotype no. 2861, rgtvle

3, 4-Cytheretta okaloosensis Srrh oaiyno 5 ,ctp
no. 2871, right valve; 4, cotype o 80 etvle

5, 6-Cytheretta bassleri Howe, koaiyn.2.5,peitp o
980, left valve; 6, plesiotype no97,rgtvle

7, 8--Cytheretta sahniz Puri, localiyn.4.7hotpeo.96
left valve; 8, paratype no. 977, rgtvle

9--Cytheretta inaequivalvis (UlrihadBslrocltn.
17, plesiotype no. 978, right vale

10, 11-Basslerites miocenica Hove oaiyn, 1 0 lso
type no. 2753, right valve; I1 lsoyeno 74 ih
valve.

12-Rasshe rites cf. B. giganticus Edaslcitno42 eio
type no. 2755, a right valve.

;iii

13, 14, 15-Basslerites tenmilecreekni, ui . p 3 oo
type no. 2756, a right valve fromlclt o 1;1,itra
view of same specimen ; 15, partp o 77 ih av
from locality no. 12.
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lection, Louisiana State University, Iao oue a

Figures1, 2, i - therideis agiricola HoweadH

2450, a left valve from localityno242,peiten. 51
a right valve from locality no.

ri ght valve from locality no. 17iiiiiiiiiiiiiiiiiiiii

4, 5, 6, 7, 8-Cytherideis ashermaniUrcanBsle.4peio
type no. 2445, a right valve from oaiyn.10 ,peitp
no. 2446, a right valve from locty o 5 ,peitp o
2448, a right valve from localiyn.4;7.peitp o
2447, a right valve from localtno158,peiyen.
2449, a right valve from localitno10

9, 10-Cytherideis wcilberti Puri9, otp n.243a
left valve from locality no. 10; 0 oyen.24,alf
valve from locality no. 10.

11, 12, 13-Cytherideis ulichi Howe n ono.1,peitp
no. 2456, a left valve from localiyn.2;1,peitp o

2457, a left valve from localityn.1;1,peitp o

2458, a left valve from locality o 6

14-Cytherideis fabula Howe and Dhpeitp o 44

left valve from locality no. 24.

15, 16, 17--Utherideis anderseni Pr.1,etp o 49
a right valve from locality no.1;6,otpn.240a

right valve from locality no. 1017 oyen.24,alf

valve from locality no. 24.
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All figures approximately X60. Spcmn ubesrfrt

iiiiii i iii i i

Henry V. Howe Collection, Louisian
Rouge, La.

Figures

1, 2-Loxroconcha iilberti Puri, n.
type no. 2758, a right valve ; 2, partpno279aletvv.

3-Loxoconcha alumblufensis Puri,n
type no. 2760, a left valve.

4-Loxoconch anderseni Puri, n.

no. 2761, left valve view of a comlet aaae

5, 6Loxoconcha doryandae Puri,n.sloaiy o.5.,
paratype no. 2763, a right valve ; 6ooyen.26,alf
valve.

7-Loxcoconcha reticularis Edwards, oaiyn.4,peitp
no. 2764, a left valve.

8-Loxroconcha purisubrhomboideaEdaslcitno4,
plesiotype no. 2765, a right valye

9-Loxcoconcha caudata Puri, n. sp.,loaiyn.3,hotpn.
2766, left valve view of a completcapce

10, 11-Loxcoconcha hendryi Puri, n. s.1,hltp o 77
right valve from locality no. 24;1,patyen.26,dr
sal view of a complete carapace frmlclt1o 0

12-Loxoconcha chipotensis Puri, n. sp. oaiyn.1,hltp
no. 2769, a left valve.
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no.xpaato 2771 alt rih1ve1iw

A, 4gures 5 ap6rCatel navis Co.

noge L.272arihvavlclt

tyen.7,aright valve view , ofalt ao compleleioyp
plsyeno. 277 4, ef t valve elclt o 3

no 72 ih avlocality no. 50; , plesiotype no73
rgtvleeofacomplete specimen, locality o 0;5

iiiiiiiiiiiii iiaii i ....

inft valve view of a comple t

8, 9-Her mania reticulata Puri,n.g.,.spocltn.1.8

,,iiiiiiiiii

iiiiiiii holotype no. 2777, a right valv

view of a complete specimen.

10, 11, 12-Hcmicythere confragosaEwrs 0 peitp o
2470, left valve view of a compeescinlaitno42

11, plesiotype no. 2471, dorsalve fcmlt pcmn
locality no. 42; 12, plesiotype n.27,alf avlclt
no. 43.

IC-Hemicythere laevicula Edwarsloaiyn.4,peote
no. 2467, a left valve.

14-Hemnicythere am~ygdala Stephenolclt o ,peitp
no. 2469, right valve view of acmlt pcmn

15, 16-Procythereis calhonunnis Sihlcliyn.1 5

plesiotype no. 2487, a right vle;1,peitp o 45
a left valve.

17-Caudites sellardsi (Howe and

type no. 2482, left valve viewofacmltspien

18-Caudites chipolensis Puri, localt o ,prtp o 44
a right valve.
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collecttlon, Louislana State University, BatnRueLa

Figures

1-Echinoctheris rar (Ulrich andBsrl
plesiotype no. 2779, a left valve.

l ; R ii iii iiiii i !

2, 3 4, Echiocthereis garretti (
plesiotype no. 2780, a left valve, localt o 3 ,peitp
no. 2781, a right valve, locality no. 444,peiteno27,
a right valve, locality no. 42; 5, plesoyen.28,alf
valve, locality no. 42.

6, 7, 8-Murrayina gunteri (Howe and hmes.6 lso
type no. 2784, a right valve, localityno3;7,peiten.
2785, a left valve, locality no. 33; ,peiteno276a
left valve, locality no. 16.

9, 10-Murrayina howce Puri, n. name,loaiyn.3.9peso
type no. 2787, a left valve; 10, plesityp o 78 ih
valve.

11, 12, 13-Murrayina martini (Ulrichaddslrlclt
no. 42. 11, plesiotype no. 2789, a righ av;1,peitp
no. 2790, a left valve; 13, plesiotype n.29,argtvle

14-Orionina lienenklausi (Ulrich and 1ase) oalt o 2
plesiotype no. 2792, a left valve.

15, 16-Orionina vaughani (Ulrich and Bslr.1,peitp
no. 2793, a right valve, locality no. 1;1,peiteno294
a left valve, locality no. 42.

17 Puriana puella (Coryell and Fields), oaiyn.4,pei
type no. 2796, a right valve.

18, 19-Puriana rugipunctata (Ulrich andBslr.1,pei
type no. 2797, a left valve, locality no.2;1,peitp o
2798, a left valve, locality no. 42.
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All figures X45. Specimen numbersrfrt er .Hw
collection, Louisiana State UnivestBtnRue a

Figures

1, 2, 3, 4, 5-Pterygocythereis cormt mncn Urc n
Bassler). 1, plesiotype no. 2799arihvleocitn.
12; 2, plesiotype no. 2800, dorsa iwo cmlt aa
pace, locality no. 52; 3, plesiotyen.31,argtvl,
locality no. 17; 4, plesiotype no. 31,alf avlclt o
52; 5, plesiotype no. 3018, a leftiavlcaiyn.1

6, 7, 8, 9, 10, 11, 12, 13-Actinocythri xnhmt Urc
and Bassler). 6, plesiotype no.247arihvleocit
no. 42; 7, plesiotype no. 2429,doslve ofacmet
specimen, locality no. 42; 8, plesitpno248aletvv,
locality no. 1; 9, plesiotype no.309arihvleocit
no. 1; 10, plesiotype no. 3020, letvleiiwosacmlt

iii'iiiiiiicarapace, locality no. 17; 11,i

view of a complete carapace, loaltno1;2,peiye
no. 3022, right valve view of a
no. 17; 13, plesiotype no. 3023,arihvleocitn.12

14, 15-Actinocyihereis exanthemata: rlnie Hw n
Hough). 14, plesiotype no. 3024arihvleocitn.
42; 15, plesiotype no. 2420, a rigtvleloaiyn.24

16, 17-Actinocythereis exanthematagmlinss(Hwad
Ellis). 16, plesiotype no. 3026, alf avlclt o 8
17, plesiotype no. 3027, a rightvaelcitno52
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]Explanatidn to Plate 14

All figures approximately X100. Type numbers refer to Henry

V. Howe collection, Louisiana State University, Baton Rouge, La.

Figures

1, 2, 3-Paradoxrostoma (?) delicate Puri, n. sp., locality no.

58, holotype no. 3033, a right valve. 1, side view; 2, dorsal.

view; 3, inside view.

4, 5, 6-Paradoxcostoma elongata Puri, n. sp., locality no. 43,

holotype no. 3032, a complete carapace. 4, dorsal view; 5,

right valve view; 6, left valve view.

7, 8. 9-Paradoxostoma robusta Puri, n. sp., locality no. 44,

holotype no. 3031, a complete carapace. 7, left valve view;

8, right valve view ; 9, dorsal view.
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Explanation to Plate 15

All figures approstinately X60 Type numbers refer to Henry V.
Howe collection, Louisiana State University, Baton Rouge, La.

Figures

1-Paradoxrostoma robusta Puri, n. sp., locality no. 44, holotype
no. 3031, left valve view of a complete carapace.

2-Paradoxcostoma elongata Puri, n. sp., locality no. 43, holotype
no. 3032, left valve view of a complete carapace.

3-Paradoxcostoma (?) delicata Puri, n. sp., locality no. 58, holo-
type no. 3033, a right valve.

4-Pellucistomta magniventra Edwards, locality no. 52, plesio-
type no. 3034, a left valve.

5-Pellucistoma tumida Puri, n. sp., locality no. 43, holotype no.
3035, right valve view of a complete carapace.

6, 7. 8, 9, 10-Monoceratina bifurcata Puri, n. sp. 6, paratype
no. 3036, a right valve from locality no. 2; 7, paratype no,
3037, a left valve from locality no. 12; 8, paratype no. 308
a left valve from locality no. 12; 9, holotype no. 3039, dorsal
view of a complete carapace from locality no. 1; 10, para-
type no. 3040, a left valve from locality no. 48.

11-Luvula howei Puri, n. sp., locality no. 12, holotype no. 3041,
a left valve.

12-Luvula palmerae Coryell and Fields, locality no. 30, plesio

type no. 3042, right valve view of a complete carapace.

13-Lula moccasinensis Puri, n. sp., locality no. 52, holotype
no. 3043, a right valve.
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V. Howe collectionl, Louisiana StaLe Unvriy atnRue1a

Figures

1, 2, 3, 4-XLe~toleberis triangularisPrn plclt o 9
1, holotype no. 3047, left valve ve facmlt aaae

2, paratype no. 3048, a right valeve facmlt aa

pace; 3, paratype no. 3049, dorslve facmlt aa

pace ; 4, paratype no. 3050,doslve ofacmet
carapace.

5-Xestoleberis mtiocenicus Puri, n.s.i oaiyn.5,hltp
no. 3051, a right valve.

6-Xestoleberis choctawehatch eensisPrn plclt o 2

holotype no. 3052, a left valve.

7, 8--Eurythere triangulata Puri, n p ,hltp o 03

right valve from locality no. 42;8 aayen.35,alf
valve from locality no. 24.

9, 10-Microcythere striata Puri,
left valve view of a completecapcefolcliyn 1

10, paratype no. 3056, a left valv rmlclt o 2

11, 12-Microcythere stephensoniPuin.s.1,hltpno
3057, a right valve from localiyn.4;1,prtp o

3058, right valve view of a comleecrpefomlait
no. 44.
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Explanation to Plate 17

All figures approximately X60. Type numbers refer to Henry V.
Howe collection, Louisiana State Univeraity Baton Rouge, La.

Figures

1, 2-Cytherelloidea wsoccasiness Sexton. 1, plesiotype no.
3059, a left valve, from locality no. 58; 2, plesiotype no. 3060,
a left valve, from locality no. 52.

3--Cytherelloidea leonensis Howe, plesiotype no. 3062, a left
valve, from locality no. 44.

4-Platella gatunensis Coryell and Fields, plesiotype no. 3044,
a right valve from locality no. 48.

5, 6-Cytherella chipolensis Puri, n. sp., locality no. 8. 5, para-
type no. 3045, a left valve; 6, holotype no. 3046, a right valve.

7-Cytherelloidea umbonata Edwards, a right valve from lo-
cality no. 1.

8, 9-Cytherelloidea vernoni Sexton. 8, a left valve from locality
no. 1; 9, a left valve from locality no. 3.
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