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NOTES ON THE UPPER TERTIARY AND PLEISTOCENE 

MOLLUSKS OF PENINSULAR FLORIDA' 

Bv v..r. C. MANSFIELD 

INTRODUCTION* 

The major purposes of this paper are to present, ( 1) the results of 
a study of a molluscan fauna tound near Buckingham, Lee County, 
:Florida, and of its distribution elsewlu:re, :n order to determine its 
stratigraphic po~ition reiative to the Pliocene Caloosahatchee marl; 
and (2) an attempt to correlate the Pliocene deposits of the western 
~ide of Florida with those of the eastern side. A secondary purpose 
of the paper is to pres'ent a study of certain Pleistocene deposits as
sociated with the Pliocene deposits. No attempt is made in thi~ paper 
to study or list all of the many species so ably described by Dall3 from 
the Pliocene of Florida, but an effort is made to note some of the 
characteristic .species in certain beds and to determine their relation .. 
ship with those of other beds. 

Most of the type material of the Caloosahatchce Pliocene marl is 
deposited in the U. S. National Museum, and grateful acknowledg
ment is herewith made to the authorities of this institution for access 
to this' material for study. 

1\fost of the other fossil material studied in this paper was col
lected by the writer, F. S. MacNeil, or by C. W. Mumm, all of the 
U. S. Geological Survey. This niaterial was o~tained· in place along 
the Caloosahatchee River or from spoil thrown out by the dredge in 
deepening the channel or making cutoffs in. the river during the recent 
work of the U. S. Anny Engineers. 

1 Published with the permission of the Director of the United States Geological 
~urvey, Unitea States Department of the Interior. 

*Dr. Wendell Clay Mansfield passed away July 24, 1939, while this paper was 
in press. He had seen the galley proofs, but the page proofs have been read 
by others. It is greatly to be regretted that his fruitful labor on the Tertiary 
of the southeastern United. States is at an end.-EntTOR. 
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NEW NAMES FOR FORMATIONS 

The correlation · of some· of the · later dept>sits of. southern . Flol'ida 
is s·omewhat . uncertain. In view of this fact, it seems desirable ~n 
apply local formational names to certain of them . in. order that they . 
may be more readily referred to in this paper, or may be shifted, if 
necessary, at a future time to their proper niches. These names are 
as follows: 

Bucki1tgham limeston.e.-A new formational name is here proposed 
for a limestone cropping out in Lee County, Florida. The type lo
cality is at a quarry near State Highway no, 25, half a mile west o[ 
Orange River, Lee County,.Florida (s'ec. 5, ·T. 44 S., R. 26 E.). The 
age is helieved to be uppermost Miocene. 'J'he fossils and other 
characteristics pertaining to this limestone will be discussed at another 
place in this paper. 

· Tamiami limeslone.-A new formational name is proposed for a 
lih1cstone penetrated in digging shallow ditches to form the road bed 
of the Tamiami Trail over a distance of about 34 miles in Collier and 
l\f on roe Counties, Florida. The character . of the matrix and the 
included fossils \'vere described else,vhere by W. C. Mansfield.6 

i'he matrix of the Tamiami limestone consists mainly of a dirty'
white to gray, rather hard, porous, nonoolitic 'limestone with . inclusions· 
or' clear quartz grains. The faunas, so far as studied, inc1ttde 6 genera 
of gastropods, 15 gencr~ of pelecypods, and 2 genera of echinoids: 
Aside from these, Foraminifera, barnacles; and Bryozoa were observed 
at. a few localities. Among the pelecypods' the scallops and oysters 
are the most conspicuous forms, both in the number of species and 
individuals and in the rather large size which some of them attained. 
The echinoid, Encope macroplwra tamimniensis l\1ansfield, was found 
at three localities1 and the species Cassidulus evergla.dcnsis l\1ansfield 
at two localities. 

· 'fhc character of the faunas indicates that they lived near the 
shore in comparatively shallow water. 

The age was, and still is, assigned_ to the Pliocene, but the exact 
position in the Pliocene has not been definitely dete~mined. Tenta
tively, it is placed at the base of the Pliocene below the Caloosahatchee 
marl. 
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UPPER TERTIARY DEPOSITS OF SOUTHERN 
FLORIDA 

The fauna of the southwest side of Florida will be considered first. 
then that. of south-central and eastern side will follow. 

BUCKINGHAM LIMESTONE 

A Jist of species, as then recognized by the writer, from the vicinity 
of Buckingham is given by Cooke and M ossom.,·• The limestone in 
which these species occur is tentatively classified m the same report 
as Choctawhatchee formation. 

List of species.-The species listed below and now referred to the 
Buckingham limestone have been collected in place. The species fol
lowed by the letter "A" are from the vicinity of Buckingham. 'Those 
marked "B", "C", "D", and "E" are from several places along the 
Caloosahatchee River: ''B", about 1 mile above (station 4997) and 
about 2 miles above Caloosa (station 4996); "C", at low tide at Alva 
(station 11742); 'D", half a mile above Alva (station 1407S); "E'', 
lm\rer bed across from Floweree Grove, about 3 miles above Alva 
(station 14184). 

Cancellaria cf. C. tabr~./ata. Gardner and Aldrich, E 
Cancellaria aff. C. veu.usta Tuomey and Holmes, E 
Dorsamtm? cf. D.? Plicatilttm (Bose), A 
Tttrritella aff. T. cartagcne1tsis Brown and Pilsbry, D, E 
Tttrritella cf. T. ponto~£i Mansfield, A 
Turritella bucllinghame~rsis Mansfield, n. s[>., A, C, E 
Nucnla1l(l sp., A, C, D, E 
Navicula 11mbonata. Lamarck?, C 
Navicula umbonata Lamarck, C 
Area lienosa Say, A, E 
Area ( Omrear'Ca) scalaris Conrad, variety?, A, C, D, E 
Ostrea meridio11alis Heilprin, A, B, C 
Ostrea disparilis Conrad, A, D 
Peclm (Pcctm) ochlockoneiinsis leiinsis Mansfield, u. sul>sl_l., A 
Peclett (Nodipeclclt) nodostu floriden.sis Tucker and Wilson, A 
Pecten ( Chi<J1nys) caloosensis Mansfield,. n. sp., A, B 
Peel en ( Chlamys) eboreus bucldughamepsis Mansfield, n. 

subsp., A, B, C, D, E 
Lima (Matttellum) carolinensis Dall, A 
Atwmia simplex D'Orbigny, A, C, D 

Phacoides chrysostoma (Meuschen), A 
Dosinia elegatJs Conrad?, C 
Uhione ulocy.ma Dati, A, C, E 
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The fauna from station 14184, across the river front Flowet·ec 
Grove, is considct·ed to come f rot11 the uppermost pat·t of the Bucking
ham limestone. 

Tucker and \Vilson 1
r.n reported Pccfcn i11lct·li11Catus Gabb ftotil. 

Bucldngham, also Oslrca lwitcusis Sowerby ( ==0. meridiana/is Heil
prin) .~~" The mo11uscan fauna of the Buckingham limestone consists 
mainly of Pectcu. and Oslrca., which are well .. preserved; but most of 
the other genera are preserved only as casts or molds. 

Character of mal1'i.1~.-The nmtd.x in which the fossils are em
bedded consists of a chalky limestone that contains a little sand and 
til<tny smalJ grains of bro\\'11 phosphorite. The rock hardens on ex
posure and changes to a brownish color. 

Species dredged along Caloosa.halclwe Rivet·.-The species' listed 
be'low wen~ dredged from Caloosahatchee River one tnile below Olga 
(station 14075). Those f ollowcd by the letter 11 B" strongly indicate 
that t~1ey came from the Buckingham limestone, the lowest stt·attun. 

11clisoma couauti (Dall) 
Cmtce/laria aff. C. tabul<ita Gardner and Aldrich, IJ 
Oliv(r saymw Havcncl 
M argillclla eulima DaiJ 
M.ilra liucolata Heilprin 
l'asciolari(r tulipa Linnacus 
CJ•/Ifuru J~roblruwtica Hcilprin 
CyPrtwr carcilim•llst's f/oridaua Mansficl<l, B 
~')tromlJIIs .Pugilis alttlus Gmclin 
Ct•ritlrium · vnwtissimtwt Hdlprin 
Ccritlti11111 floridalltwt Mordt 
J>otamidt•s scetlutus Hcilprin 
Turritcl/o "pica/is Hcilprin 
Turritt!lla Jlel'tlffeutwlu. Heilt)rin 
1'urritel/a sllb<lllllltfata acropom DaiJ 
Turritrl/a /Jttc/dugllclllll'llsis Manslicld, B 
TmTitrlla aff. 1·. cm·tage11rusis Pilsbry and Brown, B 
Turritt'lla cf. T. pouloui Manslld~l, B 
Glycymeri.~ jll'flillal{t Gmclin 
Nmi'C'ula ttmbo11ata Lamarck 
N m'icitla . wag11criaua Dall 
A t·cu t·usl ic(r Tuomey and H olmcs 
A rcu · cw()ualitas Tuuk~t· <inu Wilson · 
At·ca catasarca Dall 
A rca lit!uosa. Say 
Area ( Cwrcarca) sculcz,.is C'onrnd, variety?, B 
Oslrea meridio11alis Heilprin, ·B · 
Ostrea dispa,.Uis Conrad, B . . . . 
Puteu (N odipeclt!ll) fl{}(losus floridehsi.s T111eker .. and . Wilson? 
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Pt!clen (Pectcm) ot:ltloclwneiinsis lci;nsis Mans{icld, B 
Pee It'll f.'borcus lmcldnglwmcllsis M attsficl1l, B 
}.Jtclcu mlooSI'n.ris Mansfield, B 
.Ypomi)1flls rot It ltd at tts H cilprin 
A 110111 ia sim'/'ff.'.\~ D'Orbigny 
Lit/rop/urgo SJ), 

Tlwacid sP., B 
lJucmssaldla 11/lliiS/ieldi MacNeil 
Canlila m·ata. Conrad 
V Cllt•riccmli1r. olgu Mansfield 
Chama aassa H cilpriu 
Pltacoides dll'j'SO.I'Ioma ( Mcuschcu) Philippi 
Phacoides /JL•n.q•/tlalticlls Littnacus 
C odallia .lagou ia s/Jeciosa Rogers 
(~rrclirrw isocardia Linnacus 
/Josinia t•legcms Conrad 
Cltio11e ccmcdlala Linnacus 
Chione ttloc.vma Dall, B 
Cltr'OII(' latilirata atlllcta Conrad, n 
C)lherc•a. fllgali11a Hcilpl'in 
.M £'/is bip/icata Comad, B 
Pcllto/Je {loriclana Conrad 
Brrcop,. d. H. micltelini Ag·assiz 
Corals, 2 or J species 

All the above material was taken below stream level as the banks 
at'c low heJ'e, and IW marl was observed in them. Some o£ the shell!:; 
arc clean and appeat· to have come from a sand (many of the shell:; 
are believed to he Pliocene) ; others from an indurated light gra~ 
litt'1estone (probably also J:lJiocene) ; and others front a light tan 
.:trgillaceotts limestmw (probably Buckingham limestone). 

The species listed below were dredged from Caloosahatchec River 
a quarter to half a mile above Olga (stations 14190, 14194). A num .. 
her of species indicate that they ca111e from the Pliocene (marked 
"P,,), some suggest that they came from the Buckingham limestone 
!marked ''B''), and one from the Tamiami limestone (marked "T"). 
The matl'ix with the specimens that resemble Pliocene species may 
have been reworked with material from ~i ~ower stratum. 

Tel'cbra disfocal<l· Say 
Afitm aff. !vl. lincolafa Hcilprin 
Fasciolaria aff. F. giganlcc~ Kiener 
Solcnostcim va.rtgltmti ball? 
Ccl'illlium or11atissimum Hcilprin, P 
Tw'l'itc/la apicalis Hcilprin, P 
Tttrt·ilclla aff. T. carlagcucnsis Pilsbry and Brown, B 
Tw.,.itcl/a bucl~iHglwmeusis Mansllcld, 13 
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Barbatia caudida Gmelin var. 
Harbatia irregularis Dall? 
Area lieuosa Say 
Ostrea cf. 0. tamt'amieusis Mansfield 
Pecten weudelli olgeusis Mansfield, P 
Pecten ( Chlmuys) (ttscoPttr/Juretts Conrad, P 
Pecteu tamiamieusis Mansfield, T 
Pectr11 eborerts solaroides Heilprin, .p 
Pecten l''lll'Ygladeusis Mansfield var. 
Tltracia sp., B 
SpoudJ'Ius sp. 
Dosi11ia e/egaus Conrad? 
Clrioue caucellata Linnaeus, P 
Clzimte ulocyma. DalJ, B 
Clzioue lalirala allllela. Conrad 
Raugia cuueata. Gray 

The matrices of the harder material consist of a light gray and a 
dark gray inc..lurated limestone differing from the buff-colored Buck
ingham limestone. 

The fauna, tal<en from the sides and bottom of the river, is inter
esting because it probably represents two or more horizons. Raugia 
cmzeata was observed to be farther out from the river than the harder 
rod<, and it is assumed that it came from a position above it. 

Geographic distribu.tion.-Matson and Clapp/oa in referring to 

species· coJJected in place on the Caloosahatchee River, write, "Species 
of Pecteu cbm·eus Conrad and Pecten gibbus · Linnaeus together with 
Ostrea haitensi.s [0. 11wridionalis] Sowerby :were also found about one 
mile above Caloosa on the Caloosahatchee River [station 4997 '1. The 
presence of these fossils is believed to indicate that the beets are 1\iio
cenc; hut this conclusion is held subject to revision in case subsequent 
investigations should result in finding larger collections· which belong 
to some ot1Jer period. This Joca1ity is of special interest because, 
heretofore, no Miocene has been reported so far south on the Gulf 
coast of the State.'' The top of the Buckingham limestone is about 
five feet above water level at Flmveree Grove, where it is unconforma
bly overlain by Pleistocene deposits. lt was traced upstream for over 
a mile and probably is exposed four or five miles above Flow~rec 
Grove. Only typical Caloosahatchee species were found in the 
dredged material near Fort Denaud. lt is expos'ed at low tide at Al\'a 
(station 11742) and one mile (station 4997) and two miles (station 
4996) above Catoosa. Between Caloosa and Olga and one mile below 
Olga no exposures were seen, only fossils from the dreclgings were· 
obtained. · 
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The information so far obtained indicates that the Buckingham 
limcston<· forms an arch that crosses the Caloosahatchee River, the 
highest point of the arch being ncar Floweree Grove. It is not certain 
whether the limestone arch exposed ncar Buckingham is continuous 
with that a little· farther east across the Caloosahatchee River or is a 
distinct, parallel arch. It may be the same, as the upper surface of the 
limestone, where observed, has been denuded. To the northwest the 
Buckingham limestone propably was penetrated in digging pits west 
of Adine. In a list of species collected from these pits and published 
by Tucker and Wilson12

", the following species in their li!;t are reportt•d 
not to . occur above the :Miocene: Caucellaria. tabulata Gardner and 
Aldrich, Fasciolaria sparrowi Emmons, Dorsmt1Uit? pUcatilu11t (Bose), 
and Natica guppyana Toula. The Ostrea identified as 0. haitr.nsis 
Sowcrby may be the s·ame as that which the writer has identified from 
Buckingham and elsewhere as 0. llteridionalis Heilprin. The pits 
were filled with water and inaccessible to the writer in 1938. The 
following species that came from some position in the pit were col
lected,-Os/.rea cf. 0. tamiamieusis Mansfield, Ostrea gr. 0. tr-igonalis 
Conrad, and Ettcope nta.rrophora tmnimniensis Mansfield. The upper
most bed in the area of the pits carries typical Caloosahatrhee Plioceuc 
species, and there may be, consequently, three horizons represented 
here-the Buckingham limestone (upper Miocene), Tamiami limc
Rtone <I ower Pliocene), and the Caloosahatchee marl (Pliocene). 

']'he distribution of the Buckingham limestone to the southeast has 
not been fully determined . . The specimens from the limestone now 
referred to Tamiami limestone were obtained alopg the Tamiami Trail 
within a northwest-sf)ttthwest distance of about 34 miles in Collier 
and l\Ionroc Counties. The nearest locality of this limestone to 
Buckingham is about 45 miles dh-tant. The fauna of the Tamiami 
limestone appears to have Jiveti at a later time than that of the Buck
ingham limestone, and the Tamiami was, and still is, regarded as of 
Pliocene age, but the exact position in the Pliocene has not been deter
mined. T'he Tamiami limestone contains two species of echinoderms, 

Encope mncruplwra lamiamiensis Mansfield and Rhync/wlampas ever
glculen.ris ( l'vlnnsfield). The latter species has been reported by 
Coo1<e tn to ocntr in the Waccamaw formation ( PJiocene) of South 

Carolina. The write~ has not found these two species in the Bucking
ham limestone. The two subspecies of Pecten, (Nodlpecten) pittieri 
evergladensi.~ l\1ansfield ('fmniami limestone) and P. (N.) pittie1'i 
floridensis Tucker and Wilson (Buckingham Jii11eRtone), are some

what similar but appear to have subspecific differences. 
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The fauna of the sand penetrated ~ in digging a · ditch along the 
Tamiami Trail, 42 miles west of Miami in Dade County is tentatively 
placed in the upper Miocene; it is probably closely related to the fauna 
of the Buckingham limestone. The Turritellas in· both form-ations 
are similar, and Cypra.ea. carolinensis florida.na Mansfield has been 
reported at Adine by Tucker and Wilso"n."a. 

CALOOSAHATCHEE MARL 

lNTERPRE.TATION BY DALL IND HARRIS OF THE BEDS ALONG 

CALOOSAHATCHEE RIVER 

Dall and Harris .,_ divided the strata along the _ Caloosahatchee 
River into the "Oyster reef marl beds, conchiferous or Tu.rritella . . . 
marl, and layers of sand; which intergrade without distinction and 
have no invariable succession, but always grade into the shallow-watet· 
fauna at the top, which, is overlain by the Planorb£s rock, and this in 
turn by post-Pliocene deposit~ which are seldom of great thickness.'' 
The writer is unable to interpret fully the s'uccession of beds g.i:Ven by 
Dall and Harris, b~cause they cite for some of the units no definite 
locality along the river where beds may be exposed. 

O)•ster marl.-The type locality of the "Oyster marl" of Dall 
·and Harris fb is at a point on the west bank of Peace Creek, 
three miles below l\tfare Branch. The oyster from this place belongs 
to the group of Ostrea trigonalis Conrad and probably is the same. 
species that occurs at Alligator Creek (see p. 22), the horizon o£ 
which is tentatively referred to the Tamiami limestone. The writet· 
has not seen this species from Peace Creek in the typical Caloosa
hatchee marl, the oysters occurring in the Caloosahatchee being 0, 
sculpturata. Say and 0. virginica Gmelin. The latter species is more 
abundant in shallow-water deposits. l\1atson and Clapp lOb s'tate that 
a conspicuous oyster bed, about one foot thick, rises above the level 
of the stream 3 y;i miles below Labelle. As the writer has not seen_ · 
this bed, he does not know the name of the species·. l-Ie has noted, 
however, that specimens of Ostrea. occur directly above a clay bed in 
the section above Fort Denaud, but th~y are not confined to any posi
tion in the section. 

Turritel/a ·marl.-The Tu.rritella marl of Dall and Harris is some
what indefinite, as no section has been found in which they indicate 
its position. They may have had in mind ~he "compact marl" in their 
s'ection along the Caloosahatchee River two miles below Fort Thomp-
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son.•r The writer assumes that this section is at the locality about 
three-fourths of a mile below Labelle where there are many indivi
duals of Turritella perattenttata, as well as other species of Turritella : 
in the marl. 

Layers of sand.---The layers of marine sand, which may be in part 
equivalent to the Chione cancellata bed, are said to overlie the Tur
ritella-bearing marl. 

Planorbis rock.-The Planorbis rock, which contains ((Planorbis" 
f H eli soma] conanti Dall and (( P". [H.] disstoni Dall, is a thin bed 
(about three feet thick) of silicified mud which covers the marl beds 
near Fort Thompson. These two species of H elisonta (a Planorbis" ., 
appear to belong to the Pliocene, and at this locality are probably near 
the top of the Pliocene, but in the section above Fort Denaud, as will 
be discussed later, these species occur directly above a marine. clay bed. 

OBSERVATIONS BY THE WRITER ALONG CALOOSAHATCHEE RIVER 

In the Pliocene strata between Fort Thompson and a point three
fourths· of a mile below Fort Denaud there appear, as suggested hy 
Dall and Harris/~ to be gentle undulations, exposing more sediments 
above stream level in some places than in others. At Fort Thompson 
the Pliocene appears· to dip below stream level. 

Localities near Labelle.-At Labelle a gray to yellow sand is ex-· 
posed one foot or more above stream level; it contains Potamides 
scalatus Heilprin, Phacoides anodonta Say, and Cardium medium 
Linnaeus. This bed represents the highest part of the Pliocene at 
this place and is unconformably overlain by the Pleistocene. Farther 
upstream, the Planorbis bed of Dall and Harris occurs. The writer 
assumes that it overlies the marine bed, but the assumption has not 
been confirmed. About one mile below Labelle a very foss iii ferous, 
somewhat indurated gray marl containing many individuals of Tur
ritella (station 11170) rises about 6 feet above stream level. This bed 
is believed to be stratigraphically below the 'Pliocene exposed farther 
upstream, and to have been deposited in rather deep water. It is in·· , 
ferred to be the Turritella bed of Dall. Matson and Clapp tob report 
two feet of fossiliferous, stratified, greenish-gray marl at the base of 
a section one mile below Labelle. They also state that the Caloosa
hatchee marl attains a thickness of 7 feet at a locality 1 ~ miles· below 
Labelle and, as mentioned before, that it contains an oyster bed 1 foot 
above water level at ~ point 3 ~ miles below Labelle . . 

2-
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Localities near Fort Denaud.-· The following section was noted on 
the left bank of the Caloosahatchee River about three-fourths of a mile 
above Fort Denaud, or about five miles below Label1e, near or at the 
place described by :Matson and Clapp.10

b 

(1) 

(Z) 

(3) 

STRATJGRAPHJC SECTION THREE-FOURTHS OF A MJLE ABOVE FORT DENAUD 

· Feet 
Calcareous mar] with many Chione caucellala and other marine 
shel1s, and a few fresh water she11s (station 14189) ................... . 
Calcareous marl with many fresh water and marine she1ls and a 
large number of individuals of Ostt·ca at the base (station 14188) 
Sticky clay with fragments of shell and brownish pebbles in the 
upper part; contains Pecten eboreus solm·oides Heilprin (station 
14195) ............................................................................................................... . 

4+ 

3± 

1-3 

The following species were collected: From the second bed (No. 
2), indicated by ''A"; from the upper bed (No. 1), indicated by "B''; 
and from station 14193, in place, 1 mile above Fort Denaud, left bank 
of the river, indJcated by ''C." (The relationship of "C'' to "A" or "B" 
was not determined) : 

Physa meigsii Dall, A 
U gland ina trtmca.fa Gmelin, C 
Vivipara georgiaua Lea, A, B 
H elisoma conauti (Da11), A, B 
Actrociua canalicttla.fa Say, A 
Bulla striata. Bruguiere ?, 1 small spec. A 
Cancellaria coumdiaua Dall, C 
M rlougeua subcorouafa Heilprin, A 
Cypraea. problematica Heilprin, B 
Bittium podagrinum Dall, A 
B)rtlziuella uickliuiaua attenuata Haldeman, A 
Hlrdrobia. amzicoloides Pilsbry, A 
Potamides scalatus Heilprin, B 
Turritella apicalis Heilprin, A, B 
Turritella. subamwlata. Heilprin, A 
Calliostoma sp. (young), A 
Crepidula. awleata GmeHn, A 
A stralittm Pl'l'C1Wsor Dall, B 
Neritina edeutula Dall, A 
Glycyme,~is pectiuata Gme1in, A 
Calloarca taeniata. Dall, A 
Eontia ?JUriabilis cf. E. v. quadmta MacNeil, B 
Eonlia plal)rttra (Da11), A 
Area campy/a Dall, B 
Area ruslica. Tuomey a~d Holmes B 
Ostrea virgiuJca Gme/iu1 A, B 
Ostrea scttlpturata Conrad, A 
J!ecten (Nodipei:teu) caloosaeusis Dall, B 

..• t, 
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Pectm · -(Nodipecten) uodosus Unnacus, C 
Pecten giblms gibbus Linnacus, B 
Pecten eboreus solaroides .Heilprin, A 
Anomia simplc:r D'Orbigny, A 
Spoudylus rotwzdatus H cil prin, B 
Uuio caloosaensis Dall, A 
C mzgeria lamella! a Dall, A 
M ytilus exustus Linnaeus, A 
V eurricard.ia trideutata decemcostata Conrad, A 
Cardita cf. C. arala Conrad, 2 sma11 specimens, A 
P ltacoides Peus)'l'vauicus Linnacus, A 
Pltacoidcs (Miltha) disciformis Heilprin, B 
Cardium isocardia Linnaeus, B 
Laevicardittm mortoui Conrad, A 
Cardium (Fragum) medium Linnaens, A, B 
Cardium oedalium Dall, A, B 
Gafrm·ium ( Couldia) metastrintum Conrad, A 
M acrocallista macula Ia Linnaeus, B 
A1tomalocardia caloosaua Dall, B 
Chione canccllata Linnacns, A, B 
Cytherea rugatiua Heilprin, B 
T ellidora. crista/a Recluz, B 
Tellina sa.)'i Dan, A 
A bra aequalis Say, A 
Rangia ctmeata Gray, A 
Mulinia .m.potilla Da11, A 
Tagelus sp. A 
Corbula bm-ralliana Adams, A 
C orbula sp., A 
Barnea (Scobi11a) costa/a Linnaens, A 

Ft om the above Jist it may be noted that the larger number 
of fresh-welter shells occur in bed No. 2, directly overlying the clay 
bed, and that bed No. 1 contains many more individuals of Chione 
cancellata. Ostrea vwginica and 0. sculptural a occur throughout botlJ 
beds, 0. virginica being abundant and 0. sculptura.ta very rare. 

: The following species not inc1uded in the above list have been col-
lected in this area : 

Conus prr'llersus Linnaeus 
.Mitra li11eolata. Heilprin 
Fasciolaria scalariua Heilprin 
V a.sum lzorridttm Hei]prin 
Pyr1tla papyratt'a Say 

Strombus leid3'i Heilprin 
. Navicula wagneriaua D~!l 

·.J I .I • • ' 

Chama. crassa Heilprin 
Cardium dalli HeHprin 
Pmwpe floridmza (Heilprin) · 
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Exposure three-fottrths of a mile below Fort Denau.d.-The fol
lowing species were obtained from an indurated bed, about three feet 
tl1ick and about eight feet above stream level, in a cut-off three-fourths 
of a mile below Fort Denaud (station 14200): 

H clisoma cf. H. disstmz.i Dall 
T11rritclla sp. 
Ostrea sculpturata Conrad? 
Pecten gibbus gibbtu Linnacus, with smooth submargins 
Pecten (Pecten) aff. P. rave1teli Dall 
Phacoides sp. 
Anomia simplex D'Orbigny 

Other localities.-From a point about one mile below Fort Denauci 
downstream (west) to Olga, no characteristic Caloosahatchee Plio
cene fossils were obtained. About one mile above Olga some dredged 
species indicate that they canie from the Tamiami limestone; and about 
one mile below Olga some typical Caloosahatchee Pliocene she11s were 
thrown out by the dredge. These Pliocene shells have affinities both 
·with the faunas in the upper bed at Alligator Creek and that at Shell 
Creek (see below), suggesting they were deposited by the same sea. 

T NTERPRETATJON OF DEPOSITION 

The writer's interpretation of the deposition of the Pliocene de
posits between Fort Thornps'on and a point about one mile below Fort 
Dcnaud is as follows: The sea advanced from the east, and in it was 
deposited material, of which the lowest bed exposed, one mile belo\\' 
Labelle, is the 2-foot bed of greenish, stratified marl reported by Mat
son and Clapp.•ob '['he sea then became deeper in the area around 
LabeJie, and the Conchi ferous or Turritella bed of Dall and Harris 
was' deposited. Later, in this same area, the sea became shallower, 
and material containing near-shore marine shells was deposited, and 
later still material containing ft~esh water she.lls. 

In the area between Labelle and Fort Denaud, little evidence was 
obtained indicative of conditions or of correlation, though among the 
dredged fossils examined at localities between the two places, none · 
were found that indicate an older fauna than that of the Caloosa
hatchee marl. 

Near Fort Denaud the oldest material visible is the clay deposit 
containing Pecten e~oreu.s solaroides, a purely marine sediment. Ap
parently the sea that deposited the succeeding materials was shallower, 
for they contain marine, fresh-water, and land shells, the fresh-water. 
shells being more abundant in the lower part. · This fauna strongly 
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indicates that the shore Jine of the Caloosahatchee Pliocene sea was 
nearby. Whether or not the stratified marl at the base of the section 
near Labe11e represents the clay bed at the base of the section near 
Fort Denaud is unknown, but the probability is that it does not. Pos·· 
sibly the clay bed is as old as the Tarniami limestone. Of the near
shore depobits near Fort Denaud, in the writer's opinion, the lower 
part containing fresh-water shells is nearly contemporaneous with 
that part of the deposits in the east, near Labelle: containing a deeper 
water fauna ( Turrltella.-bearing marl) ; and the upper part is nearly 
contemporaneous with t:he shallow-water deposits of the area around 
Labelle .. 

BEDS ON SHELL CREEK 

Shell Creel< is a south fork of Prairie Creek, which enters Peace 
Creek north of Cleveland, Charlotte County. Da11 and Harris:11 in 
referring to the scclion on Shell Creek, write: "The banks are higher 
here than on the Caloosahatchee, being 25 feet at the highest point, but 
the difference is chiefly of unfossiliferous marine sand 12 feet deep. 
Then comes about 2 feet of shallow water fauna with some Pliocene 
species, below which is a hard limestone stratum 2 or 3 feet thick, 
beneath which is a bed of conchiferous marl, like that of the Caloosa
hatchee. · There are slight differences in the fauna, such as might Lc 
expected at points 20 miles apart." Dal1 8

1\ reports, after an exhaustive 
study of the fauna at Shell Creek, a total of 256 species, of which 59 
percent are Recent and 7 percent are peculiar. In comparison, the 
fauna on the Caloosahatchee River he reports to include 639 species, 
0f which 48 percent are Recent and 28 percent are peculiar. 

Helisoma conanti (Daii), and 'H. disstoni (Dall) occur at both 
places as well as Ostrea virginica Gmelin. An excellent collection ob
tained by the late Frank Burns from Shell Creek is deposited in the 
U. S. National Museum under the U. S. Geological Survey station 
no. 3300. These were collected along Shell Creek over a distance of 
about six miles. This col1ection probably includes fossils from more 
than one bed, though, if so, the fossils from the individual beds 
have not been isolated. 

As a whole the Pliocene faunas at Shell Creek and along the 
Caloosahatchee River are similar, and there seems to be no reason for 
separating them stratigraphically. Probably the same horizons arc 
represe·nted at both places. 
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BEDS ON ALLIGATOR CREEK 

Dall atid Harris 411 write: ''Near the north end of Charlotte luu·bor 
a small creek comes in from the cast called Alligator Creek. Here 
Mr. Willcox found an extensimt of the Caloosahatchee beds. The 
banks are about 12 feet high, the· upper half being pure sand; the 
lower half contains fos'sils of Pliocene age, mollusks, barnacles, and 
fiat Echinidae. They differ from the Caloosahatchee deposits in being 
in pure sand instead of marl as a matrix. The uppet· half of· tht 
fossiliferous stratum shows the shallow-water fauna, with its usual 
partial admixture of strictly Pliocene extinct species. Some parts of 
the bed arc united by silicious cementation into a hard rock." D~tl1 311 

records for Alligator Creek a total of 73 species, of which 63 percent: 
are Recent and none peculiar. 

There appear to be at least two and perhaps three horizons repre
sented in this area-the Buckingham limestone, the Tamiami lime
stone, and an upper bed containing Caloosahatchee Pliocene fossils. 
A collection was made by the writer and F. S. MacNeil from Alligat01~ 
Creek above the highway hridgc neat· Adine. M·ost of the species 
previously reported from Alligator Creek were found, except Ostrem 
of the group of 0. frigmwlis Conrad and Encope macrophora 
tamiamie11sis l\1"ansfleld. 

Species from the 11ppm· beds.-The following species were collected 
from Alligator Creek about half a mile above the railroad bridge 
(station 13975) : 

Tcrcbm protc.t·ta Comad 
CaucellariCJ aff. C. agassi::ii Dall 
Oli?Ja StlJ'(llla Ravenel 
Fascia/aria gigautca Kiener 
Fascia/aria apici1w Dati 
M clougcua subcm·ouata H cilprin 
Strombus pugi/is L.innacus 
Ccritllium f/oridanum Morch 
M odttlus modttlus Linnacus 
1'1trritella subamwlata Hcilprin 
1-l'.)'drobia mmJicoloidcs Pilshry 
N a fica cam·ciUl Linnacus 
Neritiua mcrida Dall 
Nuctda /JI'Oj'ima Say 
Nuculaua acrtla Conrad 
GIJ'C)'met"is pcctinata Gmclin 
GIYCJ'IIIcris americana Defrance 
Area campy/a Dall 
Barbatia adatnsi Dall 
Area licPJosa Say 
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Area cata.sarca Dall · 
Eoutia platyura (Dall) 
Pecten (Pecte1~) ziczac Linnaeus 
Pectc1~ /rtscopttrpuretu Coitrad 
Pecten gibbus gibbus Linnaeus 
Plicatttla margiuata Say 
Anomia simplex D'Orbigny 
Crassiuella ac:uta Dall 
c,·assiuella llmulata Conrad 
Cmssatel/itcs gibbcsii Tuomey and Holmes 
Cardita a1·ata Conrad 
EchoiJocltaura arciuella Linnaeus 
Phacoides waccamawcnsis Tu01ncy and Holmes 
Phacoicles multilineattts Tuomcy and Holmes 
Phacoicles uas.wla caloosaua Dall 
Plwcoidc s pcusylvaniczts Linnacus (came from the highest hcd) 
Pltacoides chrysostoma Philippi 
Cardium robuslttm Solander 
Cardium t·socardia Linnacus 
Dosiuia t!legcms Conrad 
Gafariu m ( Gouldia) metaslriatum Conrad 

' M acroca/lista. macu/a.ta Linnacus 
Auomalocardia caloosaua Da.ll 
Chioue cancel/ala Linnacus 
Chione at/lie/a Conrad 
Venus campecltieu.sis Gniclin 
Telfiua sayi Dall 
Telliua altenwta Say 
Semele bellastriata Conrad 
Abra aequalis Say 
Corbula barrattiaua Adams 
Corbula caloosae Dall 
P samm osolen. cttmingianus Dunker 
Rangia crmeata Gray (came from the highest bed) 

I 
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The above list of species represents the latest Pliocene fauna in 
this area and may be nearly equivalent to the Pliocene fauna around 
Fort D~naud, or perhaps a little later than it. A few species collected 
from the top of the section a little farther up the stream appear to be 
a little younger than those in the bed below. 

BEDS ON MYAKKA RIVER 

Dall and Harris write :•• '.'The Myakka or Miacca River comes into 
the Charlotte harbor from the northwest parallel with the Gulf Coast, 
and its estuary is nearly at right angles to that of Peace Creek. Here 
Mr. \iVilkox found a bed of lime rock qt the sea level with uncharac
teristic species poorly preserved. Abov~ th~ lime roc~ . are beds of 

.. . 
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shell marl considerably mixed with sand. ·In this deposit was collected 
about 40 species of sheJls of which about 10 per cent were extinct Plio
cene species. This bed seems to have fewer extinct species than the 
Caloosahatchee marls· and may· be regarded as a little younger, perhaps 
corresponding to the Planorbis rock, which seems to be absent on the 
Myakka." Dall ad writes that the fauna of the Myakka River has · a 
total of 73 species, of which 72 percent ar·e Recent and none peculiar 
to the locality. , 

The exact place at which Mr. WilJcox obtained his fossils is un
known. It is also not known with certainty that all the species· re
corded came from a single bed, and the fossils are, consequently, un
satisfactory as horizon markers. Pleistocene fossils are found on 
North Creek, near Osprey, which locality is nearer the coast but not 
far away from Myakka River and a number of the species are com
mon to both places. The following species reported from :Myakka 
River indicate Pliocene age (those with an as'terisk . were not found in 
the U. S. National Museum collection): 

Actaeon myakkanus Dali, Mitra willco~ii Dall*, Potamides scalatus 
1-Ieilprin, Turritella perattenuata Heilprin, Collonia elega.tttula D~lf 
(young specimen), At·ca ntstica Tuomey and Holmes*, Navicula 
·wa.gneriana Dal1 (young), Gafariwnt 11UJtastriatum Conrad*, M actra 

willco:rii Da1J (not ~nown elsewhere), C orb1'la caloosae Dall. 
The following species, and perhaps others, indicate a Pleistocene 

age: Fasciolaria distans Lamarck, Cerithiu.1n muscarum Say, M odultts 
floridamts Conrad. 

SPECIES FROM A LocALITY ONE lVhLE NoRTH oF BERMONT. 

The following species were collected from a bed of sand in a marl 
pit one mile north of Bermont, Charlotte County, and about three 
miles south of Prairie Creel< by the writer and F. S. MacNeil (station 
13835): 

Gastropods 
H ydrobia. anmicoloides Pilsbry 
A cteociua caualiculata Say 
Atys cf. A. sanderso11i Dall 
Riugimla floridaua Dall 
Terebra protexta Conrad 
Terebra dislocata Say 
Colltts floridatttlS Gabb 
CotJUs pygmaeus Reeve 
C OIU4S Pro letts H wass 
Mangelia cf. M. melattitica oxia Bush 
M atJgelia aff. M. eritima' Bush 
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Mangelia n. sp.? 
Olivclla mutica Say 
Oliva saymza Ravenel 
M.argiucl/a. ovuliformis D'Orbigny 
Margitzella prewrsor Dall 
Tttrbiuclla. scolymoides Dall 
Fasciolaria apiciua Dati 
F asciolaria gigantea Kiener 
Busyco" pervcrsttm Linnaeues 
M elougeua. subcorouata H eiJprin 
Alectrion vibex Say 

Astyris cf. A. multiliueata Dall 
Pyrttla papyratia Say 

Strombus pugi/is Linnaeus 
Bittitmt adamsi Dall 
Cerithium algicolum C. B. Adams 
Ceritltirtm glaphyreum litharium DalJ 
Potamides scakltus Heilprin 
Caewm coo/Jeri S. Smith 
Caecum regulare Carpenter 
Turritella subannulata Heilprin 
Tttrritella subammlala acropom Dall 
Assiminea sp. 
Crepidula fonticata Say 
Crucibulum. auricttlum Gmclin 
T ectouatica pusil/a. (Say) 
Polytzices dttPlicatus Say 
N eritiua merida Dall 
Diodora altenzata (Say) 

Scaphopo~s 

Cadultts quadridmtatus DaJl 
Dentalium sp. 

Pelecypods 

N ttculaua acuta (Conrad) 
Glycymeris pectiuata GmeJin 
Barbatia adamsi Dal1 
Emztia .p/atyura (Dall) 

. Area lieuosa Say . 
Area campy/a Dall 
Area aeqtialitas Tucker and Wilson 
Ostrea scu.lpturata Conrad 
Pecten gibbus gibbus Linnaeus 
Plicatttla n. sp. 
Anomia simplex D'Orbigny 
M ytil~s exusttts Linnaeus 
Crassit~ella acuta Dall , , . 
Cra.ssiuella duplinicwn :Qal!: ' 
Cardita arata .G,opr~d. ·.; ,, 
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Veuericardia tridcntata Say 
Echiuochama. arciuellu Linnacns 
Phacoides auodouta Say 
Plracoides peusylvanicus Linnacus 
Phacoides waccamawensis Tuomcy and Holmes 
Pltacoides multiliueattls Tuomcy and Holmes 
P/wcoidcs trisulcatus Conrad 
Phacoidcs radians Conrad 
Uip/odouta ac:cliuis Conrad 
Bornia sp. 
Cardium isocardia Linnacus 
Cardium robuslttm Solandcr 
Lacvicardium morto1u Conrad 
Uosiuia clcgans Conrad 
M ae~·oca/lista nimbosa. Solandcr 
Parastarte triquetra Conrad 
Clrioue cauccllata Linnaeus 
A uoma/ocurdia caloosaua Dall 
Trauscmwlla caloosana Dall 
Tel/ina Sa}•i Dall 
Tcllidom cristata Rccluz 
Corbrtla barra.ttiana Adams 
Muliuia latera/is Say 
Gastrodweua cwwiformi.s Spengler 

Chioue ca.ncellata is very abundant, and the fauna appears to have 
been deposited in comparatively shallow water ncar a former shore 
iinc. Most of the species also occur in the highest bed at Alligator 
Creek (station 13975). The sand· bed near Bermont may have be~n 
deposited by the same sea as that in which the bed at Alligator Ch~ck 
was laid down but appears to be a little younger. About 46 percent of 
the species occur in recognized Pleistocene faunas. 

The fQllowing species occurring . above Fort · Denaud were not 
found at Bcrmont: Cypraea p,·oblematica Heilprin, Arct~ rustica, 
Tu01ney and Holmes, Pecten ( N odipecte1i) caloosaiin.sis Dall, Pecten 
( N od1:pccten) nodos11s Linnaeus, Spondylus rotundatu.s Heilprin, 
Phacoides ( 1l1t'ltha) disciformis I-Ieilprin, Cardiu.·m oedaliwm Dal1, 
Cm·dium (Fragum) nz.ediunz, Linnaeus, Macrocallista maculata Lin
naeus, Oythcrea ru.gatina Heilprih and others. The absence of these 
forms' indicates that the fauna at Bermont lived in cooler water than 
that suited to the· fauna found on the Caloosahatchee River near Fort 
Denaud, and suggests that .the Bermont fauna probably lived at a 
little later time. 
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TENTATIVE CoiumLATION orr THE UPPgR TimTJARY Dr~POSITs m~ 

SouTHWESTERN FLOHIDA 

Table 1 p~·esents a tentative correlation of the Tertiary deposits of 
southwestern Florida, which are discussed in the preceding pages o [ 
this paper. As is imted at various· places, the correlation of some of 
these beds is uncertain, but it seems desirable to offer an interpreta
tion and leave to future time the adjustments that may he needed. 

THE Mmm CnAIL~.cTERrsnc SPEcms oF THE PL.IocgN~<: 

CALOOSAHATCHEE FAUNA 

Forty of the more characteristic species of the Pliocene Caloosa
hatchee fauna are recorded in the list below. Of thcs'e, 8, or 20 per
cent, occur in the living fauna. All occur in the Shell Creek fauna. 
Nearly all the. species were collected by the writer from the left bank 
of Caloosahatchee River about 1 mile below the highway bridge at 
Labelle (station 11170). 

Conus proteus H wass 
Cancellaria conradiana Datl 
M itm liucola/a fl eilprin 
Scaphella floridaua Heilprin 
Vasum lzorridum Heilprin 
Fasciolaria fttlipa Linnacus 
Fasciolaria aPici11a Dall 
Stromb11s lcid')'i Hcilprin 
Niso willco:daua Dall 
C')1Praea problematica Hcilprin 
Turritella perattemwta Hcilprin 
1'ttrritella subammlata Hcilprin and var. acropora Dall 
Natica cmtre1ia Linnacus 
Fisstwidca carditel/a Dall 
At·ca aguila Hcilprin 
A rca campy/a Dall (typical) 
Area t•uslica Tuomcy and Holmes 
Area scalal'iua Hcilprin 
Navicula wagueria11a Dall 
Pectm ebot·eeus solaroides Heilprin 
Pecten evergladcnsis clzarlottensis Mansfield = "P. gibbus cmr,-

cmtrict~s Say 
Peete'~ c.vasperatus Sowerby 
Pecteu autcamplicostaltts Mansfield 
Pectm (Noclipccteu-) caloosaiinsis Dall 
Cltama. crassa Hcilprin 
Chama willcoxii Dall 
Phacoides amabilis Dall 
Phacoides caloosaeusis Dall 
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Phacoides pmsylvanicus Lit~naeus 
Phacoidcs (Miltlta) disciformis Heihlrin 
Cardifl.m willcoxi Dall 
(_'ardium medium Linnaeus 
Cardium da/li Heilprin 
Cardium emmousi Conrad 
C;)'fltcrca rugati11a Hcilprin 
Semele Ieana Dall 
Mulinia saPotilla Dall 
Mttliuia caloosaiittsis Dall 
C o·rbttla will co.rt) ,Dall 
C orlmla caloosacr Dall 

AREA ON THE SouTH AND SouTHWE~TERN SroEs oF LAKE 

OKEECHOBEE 

Many species of Pliocene shells have been thrown out by the dredge 
along the south and southwestern shores of Lake Okeechobee espe
cia,ly above Clewiston to .l.VIoorehaven and between .Moorehaven and 
Lake Hicpochee. The dredge probably penetrated two horizons in 
places. The lower horizon has' characteristic Pliocene shells like those 
in the lower strata on Caloosahatchee River and Shell Creek. An 
Area aff. A. plicatura grading toward A. tra1tsversa was obtained 6~ 
miles northwest of Clewiston. Eontia variabilis clewislonensis Mac
Neil Db was picked up in the same area. MacNeil concludes that thi:-; 
variety came from an upper stratum in: this' area. M orum .floridanum 
Tucker and Wilson, the holotype from Prairie cr·cek, was found at 
Ortona Lock, Caloosahatchee River. Fusinns watermani :Maxwell 
Smith, the holotype from Belle Glade, a town on the Hillsborough 
Canal, was dredged .from St. Lucie canal, 9 miles from Lake Okeecho
bee. 

AREA ALONG WEST PALM BEACH CANAL 

Fossils from the spoil bank have been collected on the \Vest Palm 
Beach Canal as far east as Loxahatchee. Turritella. subannulala. 
Heilprin, Ostrea sculptu.rat(l) Say, Phacoides caloosa.ensis Dall, as well 
as' other species, indicate that the Pliocene. stratum was penetrated m 
digging the canal. 

AREA ALONG ST. Lucm CANAL 

The St. Lucie canal cuts into· the Pliocene from its entrance at Port 
l\fayaca to a few miles east of the Seaboard Air Line Railway bridge 
at Indiantown. The holotype of Area acqualitas Tucker and Wilson 
came from Port Mayaca (probably from the spoil bank): This sJ)ecies 
has been collected in place near Uermont and front the spoil bank 
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along the West Palm Beach Canal, 2 to 3 111iles above Lo.xahatchcc: 
Post Office (station 11152) and two miles wcs't of the railway bridge 
on the St. Lucie canal. Two to three miles west of St. Lucie Lock a 
sma11 co1Jcction was obtained from a bed at water level (station 
11145). The bed in which the fossHs occur may be a little younger. 
than or about the same age as that which yielded the shells dredged 
from the Pliocene at Port Mayaca. The fossils' indicate a dose rela
tionship to those in the Caloosahatchec marl at DeLand and to the 
\i'\'accamaw forlllation of the Caro1inas. The foJlowing species were 
collected: Area ncar A. plica-lura Conrad; Eon.tia. cf. B. tillcnsis 
MacNeil, a species from the Pliocene from TiJly's Lake, South Caro
lina; A ·rca subsinuafa. Conrad; Ostrea. 'llirgin.i -a Gmelin; Ost1·ea 
sculptura.ta. Conrad?; Canlium robustum Solander; Mulin·ia latr.ralzs 
Say (heavy form); and Jl1ulinia conl'racla. (Conrad). 

UPPER TERTIARY FAUNAS ON THE EAST SIJ)E OF 
FLORIDA 

Caloosalza.tclzrc 'lnarl of Volusia County.-For the Pliocene de
posits of Volusia County the name Nashun marl was proposed by 
lVIatson and Clapp, who described the characteristics of the formation 
and listed the contained species.10

r Later, Mansfield 1
• studied the 

faunas'. These deposits arc now included in the Caloosahatchee 
marl.2

a 

The fauna of the Caloosahatchcc marl in Volusia County may be 
separated into two zones, as follows: 

l. Fauna ncar Nashua (basal) and fauna around Orange City 
and DeLand (lower part), Volusia County. 

2. Fauna at DeLeon Springs (upper part), Volusia County. 

The more characteristic forms of the two horizons are: 
1 

1. Clmus waccammc,cusis B. Smith, Area. dr.lan.densis IVfansfie1d 
(very ·abundant), Peel en cboreus solaroidr.s Heilprin (common), 
Area rustic a. Tuomey and I-Iolmes. . Chione ca.ncellata Linnaeus is 
probably absent. 

2. A urinia. obtusa Emmons (present), A rca. pUcatura. Conrad 
(common), Prctrn ebo.reus solaroides I-Iei1prin (very t;are), Chione 
rcmcr.llata. Linnaeus', (common), C orbula. n. sp. (common). The last 
occurs also in the She11 Creek fauna, but the bed in which it occurs is 
unknown. 

The fo11owing species not formerly· reported from DeLeon Springs 
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were collected half a mile southwest of thr Golf Club there by the 
writer and F. S. MacNeil: 

T ereb.ra dislocata (Say) 
M arginella limatula Conrad 
A1winia obtusa Emmons 
Busycon caualicrtlalrtm Linnacus 
Bu.r:ycmf caricmn Linnaeus 
llyauassa irrorata (Conrad) 
N tim/a pro.vima Say 
N uw/aua acuta Conrad 
Glycymeris americmza Dcf ranee 
Arm (Jins.wlarca) mlaw.ti Dall 
Ostrea virgiuica Gmelin? 
l'r.rten cbnrrus snlaroidrs Hcilprin (1 ( valve) 
Modiolus demisstls Dillwyn 
J>Jwcoides nass11/11s taloosauus Dall 
Plzacoidcs trisulcatus mttltistriatus Conrad 
Pharoides auodouta Say 
Divaricr/la qttadri.wlcata (D'Orhigny) 
.'•;portella cou.r:tricta Conrad 
Telltna sayi Dall 
Cor/mla n. sp., also at Shdl Crct•k ;mel at Nri11s Eclcly Landing 

The above species appear to be rather characteristic of the upper~ 
most part of the Caloosahatchce marl of Vo]usia County. 

· DISTRIBUTION OF THE ARCINAE OF THE 
PLIOCENE OF FLORIDA 

Table 2 shows the dis'tribution of most of the species of Arcinae 
of Florida. The presence of certain species, especially when repre
sented by many individu~tls, has been helpful in c.orrelating the de
posits. 

The specimens, from DeLeon Springs which I have placed under 
Rontin i'latyura show a gradation toward E. vatriabilis MacNeil. It 
has h.een pointed out by me in a previous'_ study of the Caloosahatchcc 
mad :of eastern Florida that its faunal affinities are as close if not 
closer to the Waccamaw formation of the Carolinas than to the typical 
Caloosahatchee marl. The specimen which Dall figured Sb under the 
name "Area (Noetia.) lim.ula Conrad'' was obtained at some horizon, 
perhaps the Turr-itella-bearing bed, along the Ca1oosahatchee River. 
This specimen probably should be ref erred to another s'pecies or sub~ 
species. A similar form occurs in the lower part of the exposures in 
Volusia County. 
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The occurrence of Navicula wagneriana:. (Dall), which appears to 
be more abundant in the early part of the. Caloosahatchee marl, was 
reported by Mansfield and MacNe~l "• to occur among fossils from 
the s'poil bank 3 miles west-southwest of Little River, South Carolina. 

TENTATIVE CORRELATION OF THE UPPER 
TERTIARY DEPOSITS OF PENINSULAR· 

FLORIDA . . : .i 

Table 3 shows a tentative correlation of the upper Tertiary de
posits of southern and eastern Florida. The correlation of some of 
the deposits is not yet fully determined, and it will no doubt be neces
&ary at, some future time to malm adjustments. It seems to the writer 
des'irable, however, to present the views that are best justified by 
present dat<i. 

PLEISTOCENE DEPOSITS 
,• ,. 

It is not the purpose in this papet· to include all the)ocalitics in 
Florida at which Pleistocene faunas occm· nor to discuss fully their 
significance and distribution in time. However, in the study of the 
deposits' along the Caloosahatchee River and elsewhere, it was neces
sary to examine the fauna from each fossiliferous deposit in order to 
determine the epoch to which it belongs, and a record of the infor:
mation obtained is offered here. In the study of the Pleistocene 
faunas more information is still needed to interpret fully their signi
ficance as to origin, distribution, and correlation. This may perhaps 
be accomplished eventually hi careful differentiation of the beds along 
the individual rivers and canals, by following these beds a.s dosely as 
is possible over their horizontal extent, and by comparing the contained 
faunas with the living fauna in order to interpret their ecological 
significance and probable origin. 

Pleistocene deposits along Caloosahatchee River between Fort 
Denaud and Alva.-The species of mollusks from the Pleistocene de
posits along the Caloosahatchee River between Fort Denaud and Alva 
have not been reported previously. Dt~ring the writer's work three 
collections were made, of which a record is given below. 

About 3 miles below Fort Denaud (station 14081), in place on the 
left bank of the river in a rather coarse-grained sand, occurs the fauna 
lis'ted below. The river bank here is 6 to 8 feet high. 

H elisoma dttryi (Wetherby) 

·s-

H elisoma duryi intercalare Pilsbry 
Physa sp. 
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TABLE 3 
TENTATIVE CORRELATION OF THE UPPER TERTIARY DEPOSITS OF PENINSULAR FLORIDA 
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A cteocitza caualiculala (Say) 
M argi11clla sp. 
M clo11geua corona Gmelin 
Cerithium muscarum Say 
A 11micola? sp. 
Nucula sp. 
Pecten gibbus giMms Linnacus 
Atwmia simplex D'Orhigny 
LtJC?Jicardium mort01zi Conrad 
Trallselluella co11radiaua DaiJ 
M acrocalli.fta sp. (young specimen) 
Parastarte triquetra Conrad 
Anomalocarclia he11dria11a Mansfield, n. sp. 
Ch.ionr cuncellata Linnacus 
Cr~miugia telli1wides Conrad 
Telli1ia sayi (Deshaycs) 

On the left bank of the River at Turkey farm, Hendry County, 
2.7 miles above FJo\veree Grove (s'tation 14198), a small fauna occurs. 
The Pleistocene sediments at this place consist mainly of sand, in all 
about 5 feet thicl<, the upper 2 feet containing more she1ls than th~ 
lower 3 feet. A 2-foot bed below the Pleistocene deposit is referred 
to the Buckingham limestone. The species found are: 

M elougeua corona Gmclin 
t eritlzittm muscarittm Say 
Parastar/e triquetra Conra(] 
Chione canccllata Linnaceus 

On the right bank of the River at Floweree Grove, Lee County, 
about 3 miles above Alva (station 14197), a few species of mollusks 
are found jn a sandy matrix that rests unconformably on 4 feet of 
material \ref erred to the Buckingham. limlCstone ( M.iocene). The 
upper surface of the Bucldngham has been eroded, as indicated by 
pockets of the Pleistocene material within the lower bed. The specie.:; 
found are: 

H elisoma. scalare (Jay) 
H elisoma dttryi ( W cthcrby) 
Vivipara georgiana Lea 
Bythiuella? sp. 
Anmicola floridaua co1we.xa Pilsbry 
Rissoa? sp. 
CyreJZoida aff. C. floridaua Dall 
Chicmt• ccmcellatn Linnacus 

The Vivipara was obtained directly above the contact, whereas 
the H elismna. came from one foot above. 

No fossi1iferot1s Pleistocene deposits were noted below Floweree 
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Grove, but they may be present. If the Caloosalntchee .Piioecnc was 
formerly present, it has been removed by cros'ion. It may' he noted 
on flgurc 1 that the river takes a southwes,tern cout'·se a mile 91' more 
hclow Fort Dcnaud, a change that may ha've been caused by th(~. former 
presence of shoreline deposits of the Caloosahatchec PliocciJe• ·~ca .. 

The three localities above probably should he referred to the 
Fort Thompson formation. 

Plcistoccnt• fossils of I he .sonl1t'lC~t~sl£;r1r a~ul · c?aS/tWil sides of- /he 
Peninsula of Florida.-Table 4 shows the :;p<.~cies from .a number of 
localities on the western and eastern sides nf 1 the ·Peninsula· of, Florida; 
also the cxt<.•nt of occurrence of the same spedcs at two locillities in 
South Cnrolina. 

Localilit~s in soulll'wcslcrn F/or·ida.-Fossils were noted· at five 
kH.·alities in southwestern Florida. Th~sc arc: 

' . 
North Creek ncar Osprey, Little Sar·asota Bay, Manatee County. Collected 

hy Joseph Willcox and W. H. Dati. · · 
Station 14202, dump from a shallow (.!itch along· highway, NapJ(:s to Fo.rt 

l\lyt•rs, 6 miles fmnl Fonl Mye1·s, Lee County. Collcc:t(:d hy 'vV. :C. 
i\lanslidtl' :tll(l F. S. MacNeil. Prohahly till' same a·s I I. G. Richards' 
ltJt'ality no. 35.'~" : ' 

Stntion J 4160, marl pits at Charlotte County stockade .. 2. miles nm·thcast 
of Punta Gorda, Chal'lott~ County. Collect eel hy W. C. M anslicld 
and F. S. MacNeil. 

Scdions 111(,1), 140H2, higlwst fossilifcrcons ht~d in hank of Caloosahatchec 
River one-fourth mile hclow the bridg-e at Lahellc, Hendry County. 
Collected hy W. C. Mans!1cld and C. W. Mumm. 

Station 111()(,, ldt hank of Caloosahatchee River, ahout onc-thir<U mHc ahdvc 
Lahellc, Hendry· County, highest bed in the exposure cal'l'ying: 'a mixed 
fauna. Collected hy ·C. Vv. Cooke, Stnat·t Mossom, and W. C. Mans· 
field. 

A brief discussion ·of the fauna from each <.)f the above :h)calitici-i 
follows. 

A list of species from ~ orth Cr<·ek is given by Dall,~" of which 
species five arc said to be extinct, s'o far as known. Some of theRe 
species were not found by the writet· and are indicat~d ilt.Ta.ble 4 hy · 
"R''. This fauna appears to he: of ·late Pleistocene ag·e .. 

Seventeen s'pecics were collected at station 14202, 6 miles ·south o [ 
iFort rviycrs. and others likely could be obtained. Of these, 10 o'r 
more occur at North Creek. This fauna is also of late Pleistocene 
age. 

Around SO species were collected from the material thrown out in 
digging pits ncar Punta Gorda (stations 14160, 14191 ). · About 30 
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of' these species m~<.~ur, or have hcen reported to occur, at North Cred<. 
However, the fauna as a whole indicatcs :the pres'cnce during its epoch 
Q.f i. watcr a little warmer than that at North Creel<, and thus suggests 
that if probably Jiv<.·d at a somewhat earlier time. The horizon in 
t.he Pleistocene may be about the samt or a little higher than that of 
the bed at Sanforcl <liscusst•d later in this paper. 

Approximately 50 species of molJttsks have been collected at station 
11169, onl'-fourth of a mile below Labelle, and about 15 species at 
Htation 11166, one-third of a miJe above Labe11e. Both exposures ar<~ 
mustratcd on plate 22, A and B, of Cooke and Mossom.2

" The dc
Hcription of illustration ''B," however, is wrong, as it illustrates a 
.Pleistocene locality instead of Pliocene. The fa una at the upper lo
cality is definitely referred to the Fort Thompson formation by Cool.;<.: 
and :f\.1 ossom.'•· The fauna at this place, where the containing hcd 
rests unconformably upon the Plioctne is similar to that at the locality 
hclow LahcJlc, except that it contains many more individuals of 
1-1 clisoma seafare (.!:,ty) au<l the spcci<~s Raugia cunca/a. Gray. 1 have: 
not s<.~en the latter specie:-; at the lower locality. The fauna at the 
locality below 1 Jabclle is probably a little younger than that of the 
locality above Lah<.'lle, hnt probably should he ref erred to the Fort 

Thompson formation. 

Localities on the eastern! ~!iide of Florida.-Four localities on the 
c.•nsteJ•n side of Florida were examined. These arc: 

Station l4201, ahout H mill':-; southwest of Melbourne, Brevard County. The 
fossiliferous hcd was reported to lie hclow the bone bed in this area. 
The writt·r did not confirm this report. ColJcctecl hy W. C Mans
Jicld and F. S. .MacNeil . 

. ~tation 14192, Buff;tlo Bluff, rig·ht hank of the St. Johns Hivcr, one-half 
mile, 'more or Jess, ahovc Atlantic Coast Line Hailway hridgc, Putnam 
Co'unty. Collected by W. C. Mansfield and F. S. MacNeil. 

Station 14196, walls of a dredge cut on the north shore of Lake Monroe, 
about one- fourth of a mile cast of high why hridgc across the west end 
of the lake at the outlet of St. Johns River, Volusia County. CoJiccted 
by W. C. Mansfield and F. S. MacNeil. · 

Station 11138, from ·dump of West Palm Beach Canal at 7-Mile Post out 
of West Palm Beach, Palm Beach County, Tc uppermost fossiliferous 
stratum is exposed 4 or 5 feet above water level. Collected by C. W. 
Cooke and W. C. Mansfield. 

Thirty species of mollusks were coJlected at station 14201, 8 miles 
southwest of Melbourne .. Nearly all of the species occur in the Fmt 
Thompson formation. 
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The faunas at station 14196, Lake Monroe, and station 14192, 
Bufralo Bluff, wHI be considered together, as they are believed to 
represent ·nearly the satl"te zone .. The f:wna at Buffalo Bluff suggests, 
however, that it might have lived at a little earlier time. About 31 
species of mollusks have been collected from these two localities. On 
the basis of .the fossils, the writer previously 711 referred them to tht! 
late Pliocene or early Pleistocene. The fauna is now referred to the 
Pleistocene and for convenience is designated the "bed at Sanford." 
The fauna at station 14196 is r<~garded as typical. The same fauua 
as that at station 14196 occurs in the left hank of the St. Johns River, 
about 5 miles northwest of San ford. It may be noted in table 4 that 
the fauna is represented by a few species with many individuals. No 
species of Turritell(l,, so far noted, is present, though the Pliocene 
usually has them. The following spedes in.dicate a Pleistm~ene age 
rather than Pliocene: Ana chis obe.m C. B. Adams, l.iontia fHm.derost.t 
(Say) and var., Alrina. t·iyida. Dillwyn, Cardita florida.nct Conrad, 
Cardifl.m muricalmn Linnaeus, Semele fwoficua. Poulteney (probably 
only Pleistocene and Recent.). 'n1is fauna <l})pears to be early 
Pleistocene age and lived about I he same time as ·that on the west s'ide 
of Florida at Charlotte County stockade (station 14160). A simil;H 
fauna was obtained from material dredged in digging the canal 2 miles 
south of Okeechobee City. 

The species from station 11138, West Palm Beach Canal are re
corded in table 4. The fauna is similar to that of the Fort Thon-ipson 
formation, except that s·ome of the species indicate the presence o[ 

slightly wanner water during its deposition, which condition may he 
accounted for by its more southern latitude. 

Pleistocene depo,·its 11ear Myrtle Beach and Little River, Sou.th 
Caroliua .. -The occurrences of Florida Pleistocene species at two lo
calities in South Carolina, station 13858, 2~ miles northwest of 
Myrtle lleach, and station 13424, 3 miles' west-southwest of Little 
River, are recorded in table 4. 

The South Carolina fauna has been referred to the Pleistocene 
Pamlico formation. It contains the following species not reported at 
Florida Pleistocene localities: Olivr.lla nitudu.la Dillwyn, llyana.s.,·a 
obsoleta (Say), Bus:ycon caricum Gmelin, Argina pe.:t.·ata (Say), 
Dona:r variabilis Say. On the other hand, the following species· were 
not found at station 13858 nor slat ion 13424: Alec trion vibex (Say), 
M elongena corona Gmelin, Cerithium muse arum Say, i\f odulus flor
idamts Conrad, Cardium £socard-ia. Linnaeus, Laevicardium mortoni 
Conrad. 
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Observations mt a. few species occurring in the Pteistocene.----
11 elisoma sca/a.re (Jay) probably appeared in the Pleistocene. I have 
not found it associated with known Pliocene faunas. Bulla striata. 
Bruguiere is present, at some localities abundantly. Olivetla mutica 
Say is a common species in Florida. M arginella apicina Menke i<; 
pt·esent at most localities as are also Fasciolaria distans Lamarck, 
13usycon fJyrum Dillwyn, and B. fJervers?tm Linnaeus. The follow .. 
ing species probably appeared in the Pleistocene :-M elon{Jena corona 
Gmelin, Cerithimn muscarmn Say, Atrina rigidn Dillwyn, Ca.rdita 
floridana Conrad, Cardimn murica.tum Linnaeus, and Semele fwoficwJ, 
I'oultency. /Jiodora alternata (Say) occurs at a few localities. 
Area transversa is usually present, and Lucina floridana is a common 
species. Anomalocard£a. caloosana Dall is much smallor than the 
form in the Pliocene. M acrocallista. nimbosa So lander, the elongate 
form, is much more common than M. 11Ulculata Linnaeus, the shorter 
form. 

List of Pleistocene species.-A list of Pleistocene species hom a 
few localities on the eastern and western sides of Peninsular Florida 
and also from near Myrtle Beach and Little River, South Carolina, is 
given on table 4. 

Tentative correlation of Pleistocene deposits.-A tentative cor
rcJation of the Pleistocene deposits diseussed in this paper is presented 
in table 5. The relations of some of the beds are not certainly known. 
For instance, the fauna near Punta Gorda (station 14160) may be 
younger than indicated. However, the correlations are offered as 
the best now available. 



TABLE 4-LIST OF PLEISTOCENE SPECIES 

FLORIDA 
WESTERN SIDE EASTERN SIDE 

SOUTH 
CAROLINA 

H elisorna scalare (Jay) ................................................. ! ..••..•..•...• ..!. .............. -(-·············· X A ............................................................ -············-········"·.-· 

~~r::ci:~- c~~~i~-;;i~~·-· c-s~-y)···~~~~~::~~~~~~~~~~~~~~:~~~:~::~::::::~~: l ...... x-····· :: ::::::::::::~ : ······x······ ~ ::::::::::::::~ :~::::::::::::~ ::::::::::::::= ::::::::::::::~ ······x:····--·······x················ 
A cteon punctostriatus C. B. Adams .............................................. ." ........................... ···'············· ............... X ..............• ··············- ......................................... . 
Bulla striata Bruguiere ................................................. X ................ X A X A ............... ··············- X & •••••••••••••••••••••••••• 

T erebra dislocata (Say) ............................................... ............... ................ A ? ................ ................ ..............• ............... X· _ X 
T ere bra profe.rta Conrad ............................................... X ............... ............... ;~ ' ............... .............................. ................ ··········-···········-·· 
Terebra concava (Say) .................................................... R ........................................................................................................... ······.········- . .. :.X 
Mangelia cerina Kurtz and Stimpson ....................... ............... .............................. X ............... X ............... ............... X· ~-X 
M angelia plicosa Adams ., ....................... ,....................... X ..............• ............... ................ .............. . .............. ··············- ............... ··············- -·········::··--·····---
.Wa?Jgeli<s cerinella Dall ................................................... X ............................................................................ ··············- .............................• ··············----
''Drillia'' sp. . .................. : ............................................................................................................................. .............................................. - ....................... - .......................... ......................... .......................... X -----·-····----·-----------
C onfi.S py gmaettS Green ················································-· X ............... X ............... ............... X ............... ............... X -······················-· 
·Conus protett.s H wass ..................................................... ............... ............... ............... . X ............................................................ ............... L-············--···-
C onns floriaanus Gabb ····················--·························=· ............................................. ·_ X .............................. ··············- .............................•........................... 
0 livella mutica Say ......................................................... X ............... X X X X ............... ............... X ··················-·-··· 
Oliva sayana Ravenel ................................................... :... ............... ............... X ............... ............... ............... ............... ............... X X 
.~f arginella .1picin.(J l\fenke .......................................... X ................ X X ? X ............... ............... X ····················-·-··· 
M arginelkz 11unuta Pfeiffer ........................................... R .............. - ......................................................................................................... ···-········-············ 
M arginella bella Conrad ........................................................................ ....... ............................. .......................... ........................... X .......................... - ........................... --········-··· ........................................ · .......................................................... - .... . 
F asciolaria distans Lamarck ..... ;................................... R ............... X X ...... ......... X X X --······-··· ···--··············--··· 
Fasciolaria gigantea Kiener ......................................... R ............... ............... X ............... ··············- .............................................. ·····-················---

Fasciolaria tulipa Linnaeus ........................................... R ··············- ............... ·······X···········.·.·.·.·.·.-.:~~~--~~~··----~·-·····.·.~:~::::~:::::~~~:::::~::::~~~~~:::~::~~=::~ ~::~:~:::::::::::. ::::~:::: Cantharr~s cancellarius (Conrad) ................................. ............... ............... X 
C mtttlzartts tinctus Conrad .................................................................. X ..... ................. .......................... ....................... . ..................... --·-·····-····· ............................... -············- --············ ---·-··········-···-· 



BUSJ,'con pyiii1n Dillwyn ................................................. ~................................... R .......................... ........................... X ............................ X X X X ----------------------
Bu"i}•can perversum (Linnaeus) ·················----·-·--·----·- R X X X ............... X X X ? ---·-----------------------
Melongena corona Gmelin ·-------·-·-··················-----------·--· X ................ X X X X ............................................. ,. _______________________ _ 
Alectrion acuta Say ------------------·········-----------·-····-····--·----- ............... ................ X .............................. -----·-------·- -------······-- X ............... X 
Alectrion vibex (Say) ----------------·-···-····························· X ................ X X .............. .X ............... ............... X .................... , ..... . 
C olumbella rusticoides Heilprin .................................................. 

1

............... ................ X ............... ··------------- ............... --------------· ------------·-- ·--------------·-----·-···-

~=~zt ~b~:: ~~y :8:-·-;:d~~-~---:::::::::~~~~::::::::~~~~~~~::~:~:~:~:~ ·------~------ :::::::::::::::· :::::::::::::::: ::::::::::~::~~ ::::::::::::::: ::::::::::::::~ ----··x-····· .-:_-_-_·:.·:.·.·_·_·_-_·_· ::::::::::::::: ~ 
Mitrella lunata (Say) ..................................................... X .............. ................ X ............... ----·---------- ---------······ ------------·-· ------------·-- X 
M_ uricidea ostrearum Conrad ....................................... .............. X X X ............... X X ............... ? ·-----------·--------------
Uro_salpinx pe"ugatus Conrad ................................... R ....................................................... - .. ------·-······· .............................. ------········· --------------------·------
Ur..osalpinx tamPaen.sis Conrad ................................... ·... R ................ ............... ............... . .......................................................................... ·················----------
~upleu:.a caudatl.!. Say ................................................... ............... ............... X .............. . ........................................................................... ·····-········------·------
Cymatzum aquatzhs ReeYe .......................................................................................................... ············-· ............... ............... ............... X --··················------
Cerithiopsis subulata Montagu ..................................... ............... ............... ............... ............... ............... ............... X ........................................................ . 
Pyramidella, 1 oi more sp. ............................................. X ............... X X ..............• X ............... ............... X ·······----------------·-· 
Turbonilla, 1 or more sp. . ....................................... : ... ~.. X ............... X X ............... X ------------··" ............... X X 
Odostomia, 1 or more sp. ...... ......................... .. .......... X .. .............. X .............. ............... ............... ............... ............... ............... X 
Strombus Ptigilis Linnaeus ............................................. R ............... .......... ..... . ............................ ·-·-··········· ............... ............... X .......................... . 
Scafa frielei Dall ............................................................... X ................ ............... ............... .. ................................................................................................... . 

· Cerithium 1nzescarttm Say ............................................. X X ............... X X X ............... ............... .~ .......................... . 
Cerithitt1n algicolunz C. B.' Adams ........................... .............. ............... ............... .............. ............... ............... ............... ............... X .......................... . 
Modulus floridanus Conrad ................................................... : ...... ........... :... ............... X ............... X ··········-···- ............... X .......................... . 
Caecu1n. regttlare Carp~nter ............................................................................................. _ ........................ ............................ ........................... ............................. ........................... ............................... ............................... X .................................................... . 
Rissoi1ra chesnelii ·Michaud .......................................... ............... ............... X X ............... ............... ......... .. ............... X ·········--·········:.······ 
R. . l . ( C B Ad ) I .... X -essmna aer-t!tgata .. . ams ............................................. ............................. ........................ ......................... .......................... ............................. ............................... ........................... .............................. .. .................................................. .. 
Rissoa ( On.oba) callistrophia Dall var. ..................... X ............................................. ··············- ...................................................................................... . 
Crepidula co1t'l!exa 8ay ................................................... X ............... ............... X ............... ............... X X X .......................... . 
Crepidula plana Say ..................................... :................ X ............... ............... X ............... ............... ............... X ........................................ . 
Polinices dup!icatus Say ................................................. X ............... X .............................................. ····-·········· -............... ............... X 
Nat-·c (L" a ) X .......................... . J a canrena 1nn eus .................................................................................................... ····- ............................................................. . 
Diodora alternata (Say) ............................................... ................ ............... X ............... ............... ............... X X X .......................... . 
T ectonatica pusilla (Say) ............................................. X .............. - .............................. ············-·· .............................. , ............... r·············· ? 

L-~:,~z;o;:.::/i~!ot~;a -~~:.~~ .. ::::::::::::::::::::::~:::::::::::::::: ·····--~·-··· ::::::::::::::~~······x······ ::::::::::::::~ :::::::::::::::: ::::::::::::::~::::::::::::::=~~:::::::::::::~:::::::::::::: ::~::::::::::::::::~:::::~: 
N uc11lana acuta (Conrad) ............................................. ............... ............... X ............................................... 1 ................ 1 ••••••••••••••• 1 •••••••••••••••••••••••••••••••••••••••••• 
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FLORIDA SOUTH 
WE S T ERN s I D E EA ··s T E R N 5 I D E CAROLINA 
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GJ"t;l ~ ~ (/) ~ ... ...: 
(/) .cr.. ·- cu G) cu s .... .c s 
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gcu cx:r--= ~~.!!v • - s·-ll.. E£::: NCC 00~ .... C'I')CI) Q.l .... \0 cu \0> 0\l:t::: C"';)Cil() 
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1

_.cucc u, ............ = 
vo& .... - oo'"';:o.. ·-z ~ - .-...o ;!;~~ v- ::!;j -~ Q) C"';) 0 ::g '"' ~ ·--(/) 

-No ....... .-.cc .... a:~ - a:l -s:: 0 ~ 
Glycymeris pectinaJa Gmelin ......................................... ............... X .................................................................................................................................... . 
-Area secticostata Reeve ................................................. R .......... .. ... Area trans-Versa. Say .................................................... _.... X X ..... . X ........... X ...... :::::::::::::::: ...... X ........... X ........... X ...... --~ -~P~~-_--- ........ ){ .............. .. 

· Eontia ponderosa (Say) ............................................... ............... ................ X ............... ................ ............... ............... X ............... X 
· Eon.tia. ponderosa (Say)· var .............. :......................... ............... ............... ............... ............... ................ ............... X .......................... .. ........ .. .......................................... 
A trina rigida Dillwyn --.............................................................................................. ~ ............... ............... ............... X X ........................................ .. 
Ostrea· virgin:ica Gmelin ................................................. X ............... ............... ............... ............... ............... X ............... ............... X 

· Ostrea gr. 0. equestris .Say ........................................... ................ ................................ ............... ............... ............... X X . -. .. .................... ··------------·--···---·· 
Pecten (Ch/a1nys.) gibbus Linnaeus ........................... X X X ............... ............... ................ X ............... . X X 
Anomia simplex D'Orbigny ....................................................... _ ................ X X ............... X . X X ............... . X 
-Modiolaria klteral;s ·Say ..................... ;......................... ............... ................ X ................................................................................................................... .. 
M ytilus exustus Lamarck ............. ~............................... ............... ................ ............... ? ............... X ............... ............... X ......................... .. 

Mp
0
o
1
dysme"olussodda .. em

5
pis. -su.r _______ n ___ ~_-_J_I_wyn .......... ·.·.·.·.·.·.·.·.:·.·_··.:::::·.::~::::: : ::::::::::::· .: .... ~ ...... ·.:::·.::·.·.·.·.·.·.·.-•. :::::::.·:.·:::·.~ : ...... X ............................................................................................................ .. - ....................................................................................................................... . 

~f:;f:'alatz!~;:: ro::dc~ ___ ::::::::::::::::::::::::::::::::::::::::::: ...... ")(" ......... X'..... ~ ...... X' ..... ...... x ...... ...... x ............ x ...... ::::::::::::::: ...... x:·--·- :::::::::::=:::=::::::::: 
Cardita ilominguensis D'Orbigny .............. :.................. R ............................. - ........................................................................... .......................................... . 
Phacoides multilineatus Tuomey and Holmes ....... X ............... X X .............. - .............. ............... X ............... X 

': ·Phacdi.des amiantus Dall ................................................. ............... ............... X .............. ~ ............... ............... ............... ............... X ......................... .. 
·. : 'Phacoides nassulus Conrad ........................................... X ................ X .............. - ..................................................................................................... . 
.. ': ···Phacoides .Pensylvanicus Linnaeus ........................... - ............................ _ ............................. - ............... ................ ............... ... ... ......... ·X ................. ...: ______ ·'" 

·l)T. ·~~ . . • G elin. . R I j I : :-: , ..... nacrnf!es pech~tus m. .. ................. :.................... .. ............................ - ............................................................ .............................. 

1 

..... ~-----···--·-----·-·. J 

· . Phacoides muncatus Spengler ................................. _ R .............. _ .............. - ............... ............... . ...................................................................................... . 
Phacoides radians Conrad -----~~-................................ ..... _ ............................................ - X ............................................... .:............. ............... X 



Lu6ina chr:ysosto1na ( Meuschen) ·········--···-·······-··---.:1............... ·············- ··········---- o .........•••••. o .. ;........... .••.••.••.•.••• ·············- -----·-····· 
0 

X ··········-··--·-····-
Lucina floridana Conrad .............................................. ~ X A X X X A ................ ·-· . _ A ......................... .. 
e odakia orbicularis-Conrad ·····---~---·····························- ............... o··············o ··············- ? o······· .•••.•• . •..••..•..•••..•...•.....•... ···---····· X ···········-········'-···· 

.. S portella constricta Conrad ···································------j R ............................... 0 

-·············· o·············- -·············· ··············- ··············- ··•···•••····•· ····················----~--
S pori ella proteJ:ta Conrad ........... :.............................. ............... ............... ............... X r··············o ............................. 00 ••••••••••••••• ••••••••••••••• .......................... . 

Diplodonta aff. D~ caloosaensi.s Dall .......................•............... ············- ··············- .............................................................. 
0 
••••••••••••••• X .......... ~----············ 

Divaricella quadrisulcata D'Orbigny ························- ............... ..............• ............... ··············- ............... 0 ••••••••••••••• ··············- ••••••••••••••• X X 
G.ardium muricatum Linnaeus ...................................................................•.............................. 0 ••••••••••••••• ••••••••••••••• X X ................ X 
Cardium robustum Solander ............................... :...... X X X X ..............• X X ·· 0

•••••••••••• o............... X 
Cardium isocardia Linnaeus ......................................... X X X X oo············· X ............... X A .......................... . 
Laevicardium mortoni Conrad ................................... X X ................ X ·····o···o···o 0 X o•·o· oo .. o .... 0 X X ·······o··················· 
Dosinia elegans. Conrad ................................................ 0 X 0 •.............. o .... o.ooooo···· X .. o.o .. o ....... ··o···------·0· 0.............. X X o········o·········'······· 
Dosinia discus· Reeve ................ :.................................... X ............... X ..... 0......... ............... X j··············· ............... X 
An(Jtn(J/ocardia caloosana Dall .................................... 0 X ............... X X X X ::::::::::::::~ ............... o···o·····o···· •.....•.•......•.•.•••••••• 
Anomalocardia cuneimeris Conrad .............................. 0 .............•. 0 0 ............................................. o .... o ......... 0 ............... .. . .. .......... ............... X .......................... . 
Transennella conradiana Dall ...................................... 0 X X X X X X ............... ............... X .......................... . 
Callocardia cf. C. sayana Dall ................................................ ~---··· X X X ... 0 ••• • ••••••• X X .......................... . 
Parastarte triquetra Conrad ......................................... X ................ A X X ······x:····· ::::::::::::::0 ........... 0.0. A .......................... . 
Gemmc~: getnma purpurea Lea ...................................... 0 X ............................................................... ;............ ............... ............... ............... ? 
:M acrocallista nimbosa Solander ................................... X X X X ........... ... A ... o......... .. ............... X .......................... . 
Chione cancdlata Linnaeus .......................................... 0 X X X X X X X X X X 
.Venus campechiensis Gmelin ...................................... 0 R .0............. X X ... 0 ........... ···o·o-·o·o···· X X ............... 1 spec. 
Tellina alternata Say ....................................................... ................ ............... X X X . .. .. ............................ -·-·················-····· 
Tellina sayi (Deshayes) .............................................................. ···········o··- X X ............... --·--x:····· 0 ·---x····- ............... X · ? 

~~~~ ~I~~~:\::;:;:~::\:~::::;:::;:::::::;~::~;;;:~:1::::::::::::: :;:~;:;~:;::;~~ :~;:;:~::::::\~:::iii\i?:!~:~:;;;;~:;~;~; ::::::;;; ;;;~~~ :~:;:~/:;;~;: ;::::~;~:;:;/ ::::::~::::-i/i-jiiiE~E 
Se~le profi:cua Poulteney ............................. 0·····--··--··r····--·······o' .. o .. O········ X j ............... o

1
............... ............... X X .............. . 

Tellidora cnstata Recluz .............................................. 0 •.......... o .. .l. .......... o.··o X , .. o···o···--··· _ ............ 0 ............... o.o ........ o ... o ... o ........... 0 ........................................ . 
Tagelus divisus Spengler .............................................. 0, X ,................ X X , .. 0 ............ ! X X X X X 

If:U::fa {~~;:~~is ~~;1~ .. -:::::::::::::::::::::::::::::::: ::::::::::::::J:::::::::::::::c:::::::::::.~ :::::::::::::::!::::::::::::::: ,:::::::::::::::lo ...... ~0-0··· :::::::::::::J ~ ::::::::::::::: ········x.················ 



TABLE 4-LIST · OF PLEISTOCENE SPECIES-( Con.tinueti) 

l----~--------~-F __ L_O __ R __ I~D_A~--------~-----~ SCDiH 
w E s 7 E R N s I D E E A s 7 E R N s I D E ' CAR OLIN A 

ME.~itja later<:lfs. cqrGobulo
1
dides Reeve -----------·--·--------·i XX :l-----·------1 X 1-·-·---.------ :~-----------~ ----------~-------------) -------------i -------:

1

1 X 
rvuta C01ZCCn•rtea ill ----------·------·-········--·-········• .j·--·-·----- ·-·······- --·-·--·······' -·-···--------. ----··-·----~ ............... ---------·· --·-···-' . 

Corbu}-4 barr~ttiana. C. B. Adams --------------------~ ________ : ------------i X ------------~----x·-::··-; -------------i X ' X · ! --------~·: -----
Rangta cuneata Gray --------------------------------------· ·-··------- ----------·: ................ ···----------· , ------------..: --------------' -----------+----7' ----
Barnea· ( S cobina) cos tala (Linnaeus) ----------------·- -------- ------------: X : ····--------- --------·-···, -------------~ -----------,------------·1------! X 
Annat: canaliculata Say -------------------------------_; X -r····-------, ~ , ----------··-·· ------------ ---------··'t·---------: --------~ ---------~ X 

en u.m. .sp. -----------------------------------------------------r···-------·-- -·---------. '···------------: -------------. ---------·---: ----·---- i·····--·-·····1-----·-j ---
Acanthnchile.s spiculosus Reeve -··-------·------------ ---·1 R -----·---- ............... ·······------···-·····----.:1----···---· --------,---------- ------

· l\. Abundant 
X. Occurrence 
R Not sern,. cited nde DaH 



TABLE :5.-TENTATIVE· CORRELATION OF THE PLEISTOCENE DEPOSITS 

FLORIDA .SOUTH C~OLINA 
-

' -
·-

\VEST SIDE EAsT SmE 
-

Pamlico formation Beds North Creek; 
-

on Beds eXposed Myrtle Beach 
and equivalent 6 miles south of Fort :Myers (station 13858) and 
beds (station 14202); probably contempo- Little River . - . -

13424). ·-raneous. (station -· 

·-

Fort Thompson Beds exposed below and ~hove Labelle Beds e:x-posed 8 miles southwest of ·-
formation and between Fort Denaud and Alva; l\Iellxmrne (station 14201) and along 

·beds exposed below Labelle may be \Vest Palm Beach Canal 
younger than those above. (station 11138) .. --

Bed at E:x-posures 2 miles northeast of Beds -exposed near Lake Monroe ---
Sanford Punta Gorda (station 14160). typical _ be9 of Sanford (station -· -·- . -

14196); B.u~~o Bluff (station.14192); - -I . - - --
I 

.. 
I _probably fi_early contemPoraneous. --

I - .. 
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DESCRIPTIONS AND DISCUSSIONS OF UPPER TER· 
TIARY SPECIES, ESPECIALLY OF THE BUCK
INGHAM LIMESTONE, AND OF PLEISTOCENE 
SPECIES OF FLORIDA 

OANOELLABJA (OANCIJLLABIA) of. 0. TABULATA Gardner and Aldrloh 

Plate 1, figure 11 
The material consists of an incomplete rxt(·rnal mold showing ouly 

tht· upper part of the original shelL 

1-1 orizon auc/ occurrence .-BucJdngham limes'tone, station 14184~ 
lowt~r bed, right bank of the Caloosahatchec Hivcr, about 3 miles abo,·e 
Alva. 

Cancellaria. tabulata. is restricted to the upper Miocene. 

CAHOELLABIA (OAROEiiLABIA ?) aff. 0, VJJBUSTA Tuomey and Holmes 

The mah~ria1 consists of an internal mold and an incomplete 
external mold. The external mold is larger than that of Can.cellaria 
vrnusta., a Pliocene species, and in that f cat nrc may indicate a closer 
relationship to C. prope1te1wsta. 1\tlansficld, an upper Miocene species. 

Occurrcnct?.-Hucldngham limestone, station 14184, lower bed Jn 

right han], of Caloosahatchce Hiver, about 3 miles above Alva. 

DOBBANUM? of. D. ? PLlOATJLUM (Bose) 

Plate 1, ligun.· 4 
Dor.,·,mum? f'licatilum (Bose) is believed to occur in beds not 

youngt·r than upper M iorcnc. Thr material consists of an incomplde 
extt•rnal mold. 

Ilorizmz and ocrurrcnr('.-Buddngham liJ1u.·stone, station 13927, 
l~url<ingham. 

TUBBITELLA aft. T. OABTAGEBENSIS Pllsbry and Brow:rl 

Plate l, figures 2, 12 
Turritella · carlagenen.sis Pilsbry and Brown ua came from the 

neighborhood of Cartagena, Colombia, South America. The speci
mt~ns· at hand may have <:oarser sculpture than T. ca,rtageu.ensis, Lut 
t~vidcntly they show some relationship to it. The spiral sculpture 
con~ists of fine Jines alternating witb secondary threads. 

1-/ orizou and occurrence .-Buckingham limestone, station 14078, 
in plan·, one-half mile above Alva; station 14184, in place, right bank 
of Caloosahatchct• Hivcr across from l~"lowcree Grove, about three 
miles' above Alva; station 14194, dredged from the Caloosahatchee 
River 200 yards, more or less, above Olga bridge; sh1tion 14075, 
dre<lgings from CaJoosahatchec Hiver, one mile below Olga. 
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'l.'UBBI'l'JlLLA of. 'l.'. POK'l'OKI Mansfield 

Plate 1, figures 3, 8 
Turrit!'lla pntJ.toni Mansfield 04 was described from a sand of upper 

Miocene age at a locality 42 miles west of M.iami, Florida. The 
material consists of rather poorly preserved large specimens. A 
carina is present on the lower third of each whorl and the whorl is 
less depressed medially than the specimen rdcrred to T. aff. T. carta
gcnensi.r Pi1sbry and Brown. 

ll orizon. and occurrcncc.-Bucl<ingham limestone; quite common 
at Bucldngham; s'tation 14075, dredged from the Caloosahatchec 
Hivcr, one mite below Olga. 

TU.RRJT:CLLA BUC1KIKGHAMENSIS Mansfield, n. sp. 

Plate l, figure 1 

She11 large, moderately slender, and strongly sculptured spiral1y. 
'T'hc sculpture consists of 5 primary nodulated spirals. The upper 
two spirals and the one above the hasal spiral arc of about equal 
strength and stronger than the others; the medial one, which tics at 
the constriction of the whorl, and the basal one arc also of about the 
same strength. A secondary spiral lies between the posterior two 
and the medii1l one. The species is <)(•scribed from a silicified anterior 
end of a s'hcll. 

Holotypc (U.S. Nat. 'Mus. No. 497966) measures: length of frag-
1 ncnt, 40 mmimeters ; diameter, ] 7 millimeters. 

Type locatity.-Station 11175, Buckingham, L(~e County, Florida. 

1-J orizon. and occurrencr.-Buckingham limestone, upper Miocene; 
fairly common at type locality; station 11742, Alva, Caloosahatchec 
River, in place in the river hank; poorly preserved molds but probably 
belong to this species; station 14075, dredged from Caloosahatchcc 
Hivcr, one mile below Olga; station 14184, ]ower bed across' from 
Floweree Grove, about three miles above Alva; station 14190, dredged 
from Caloosahatchee River, about half a mile above Olga bridge. 

The new species is related to Turritella. burdeni Tuomey and 
1-Iolmes from the Duplin marl and to T .. apicalis tensa Da11, reported 
Hs a Pliocene Caloosahatchee species. In size it more closely re
sembles the upper Miocene species. The figured holotype of Turri~ 
tella apicalis tensa, (Cat. No. 113461) is unlike other specimens in the 
Pliocene Caloosahatchce marl and may have come from a somewhat 
]ower horizon. It is reported to occur on Caloosahatchee River, but 
no place on the river is given. The specimens from station 14184, 
across ~he river ·from Floweree Grove, are more closely related to T. 
apicalis tensa, bnt in the new species the medial constriction is deeper. 



48. · F·LORIDA: GEOLOGlCAL ·SURVEY-BULLETIN IHGH'l'l£EN'·I 

TURBITELLA APIOALIB KeUprin 

Plate l·,= ligttrcs 9, 10 

· TU:rr'itrlla. a l'ica.Hs HeilprinJ ioccurs ab'undantly 'in the,. Pliocene 
along Citlodsahatche~ River and at 'Shell Creek. ·. 

A number of ·~pecimens of Tm-ritelfa. a.picalis I-Ieilprin were 
dredged frc>Jn the Caloosahatchee Rivet~ a quarte·r lo a half mile 
(stations 14194 and 14190) above CJlg~t. 'l'flC matrix in whid~ th~ 
<~xternal molds oecur consists of a dark gr'ay, porous limeslone having 
a few mold~ of Chione uloc;vnur. 

The occ~ii-rence of 'this· Turri tel/a s'tr~ngly indicates a Pho~enc 
fauna associated with reworked upper Miodcne spectes. 

NUOULANA, sp. indeterm.lnn.te 

The material consists of in~ernal molds. The molds' represent 
larg-er she}ls than species referred to Nnculcwa ClCltfa. Conrad [rom .the 
Plioecne Caloosah(tlchee. The preservation of the material docs not 
warrant spcl·ilic determination, hut apparently only one species i..:. 
represented. 

Hori:::on !llld OCfiiiTCIICC.-Bucl\ing-ham limestone, station 11792, 
exposed at low tidel at Alva, Caloosahatchee River; station 13927, 
Buckingham; station 14184, across the Caloosahatchee River from 
Floweree Grove; !"tation 14078, m place tn hank of Caloosahatchee 
River half a mile a hove Alva. 

NAVICULA OOOIDENTALIS Plllllppl? 

The material consists of one poorly preserved internal mold vvhos<: 

specific determination is qucslionahle. 

flori:;ou and ocrurreuce.-Buckingham limestone; station 13<J27, 
Buckinghan1. 

NAVICULA UMBONATA Ln.~n.rok? 

The material consists of four internal molds of soft arg·illaceous 
limestone with phosphatic grains. 

Horizon a11d oc:rurrence.-Buckingham limestone; station 11742, 
exposed at low tide in hank of Caloosahatchee River at Alva . 

.ABOA LIEN;OBA Say 

Area lienosa Say ranges in time from upper Miocene to the Plio
cene. 

florizon a.nd occun·ence.-l3uckingham limestone; station 13927, 
Buckingham ; station 14184, lower bed in the section on Caloosahatchcc 
River across from .Floweree Grove; 'station 14190, dredged from 
Caloosahatchce River half a mile above bridge at Alva. 
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ABOA (OUlUlABOA) SOALABIS Conrad, variety? . 

. Plate 3, figure 6 

.. Arnz. ( Cu11ca.rca) sralaris Conrad is believed t.o occur in1 beds not 
. rmt~iger .than upper M iocenc. 

The material consists of internal and external mol<ls. All th•;! ·' . ' . 
. molds' represent a much smaller shell than Area ( Cunrarca) scalarina 
.1-l.eilprin, a Pliocene spcci<.·s. The form appears to he the same as 

.· that occurring in au upper M iocenc sand along the Tamiami Trail at 
a ]orality 42 milt·s west of Miami, listed hy l'vl ansfield.0

" 

Jlorizo11 a11d occurrrnre.-Bttcldngham linwstone; ~lation 13927, 
Buckingham ; stat ion 141 H4, lowest bed exposed in right hank of 
Caloosahatchee River acl"oss from Floweree Grove; station 14078, 

. right bank of Caloosahatehee Hiver half a inile above Alva; station 
11742, cxpo.s<:d at low tide at Alva; station 14075, dredged from the 
Caloosahatclwe f{iver one mile helow Olga. 

ABCA DELAN~ENSIS Mansfield, n. sp. 

Plate 4, figures 4, 8 

Shell thin, elongate, rather low, ne .trly equivalve, inequilateral; 
pm;terior end slightly more expanded than anterior end. Beaks low, 
medially depressed, and situated at about the anterior third of hinge 
lint·. Hihs 35 to 37, incJuding 2 liner ribs adjacent to the anterior 

·: t,uargin, sl~ghtly wider than interspaccs·, nearly flat m1 right valve atJd 

slightly rounded on left valve, ancl weakly crenulate<l on anterior side. 
Cardinal area narrow, marked hy 2 angular grooves which meet tmdet· 
the beak Hinge line nearly straight. Base widely rounded. 

Cotypcs ( U. S. Nat. Mus. No. 352281) measure: Right valve, 
length 31 millinwtt-rs; height, 20 millimeter;.;; diameter, 8 mHiimcters. 
Ldt valvt·, lc:ngth 27 mil1imetcrs; height, 18 millimeters ; diameter, 
R millinwters. 

Type locality.-Del..and, Volusia County, Florida. 

· ·. · : )-1 ori2tju.-Plioccne, Caloosahatchee marl. 

Othr1· occurrcncr.s.-F'Iorida: Sta. 5010, DeLeon Springs ( 1 
valve); ?.Sfa. 5019, Orange City, North ·carolina: Sta. 3931, Cronley; 
Sta. 13156, \\'aiken; Bluff, Cape Fear River (this form appears closer 
to tl1l~ new species than to A. fJlicatura Conrad). 

Area. dclandl'nsis has been referred previously to A. transversa 
Say,! a Pleistocene and Hecent species. It differs · from the latter, 
however, in having a thinner and Jighter sheJJ, a Jess ·· expanded 
posterior end, a more rounded base line, a longer hinge. line, and a 

. lc~6 anterior beak. The thinness of. the shell of the· new species· 

""-
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' 
approaches that of specimens from Simmons Bluff, S. C., a Pleisto-
cene species referred to A. transversa .. 

A. ".mbsinuata'' Com·ad, A: fJliatlttra. Conrad, and A. delaudensis 
1:. sp., all from the Pliocene, are closely related. A comparison of 
these species indicates that A. subsinuala. is usually larger and more 
dongatc; A. /Jlica.tu.ra shorter and more rounded with a rather· high 
beak; and A. delcmde11sis thinner with a mther low beak. However, 
at some localities, the forms appear to intergrade and it is uncct~tain 

where to place them. 

OSTBEA MEBIDIONALIS Hellp1in 

Oslrea meridioncrlis Hcilprin, Trans. Wagner Free Inst. Sci., Philadelphia, vol. 
1, I>l>. 100, 101, figs. 35, 35a, 1887. 

The type locality of Ostrea meridionaUs Heili>rin is believed to he 
in the "marl" banks below Thorpe's, probably somcwlwre above or 
below Alva. Dall 30 cons'idered 0. meridionalis a synonym of 0. 
sculpturata Conrad. I am unahle to decide to which of these species 
some of the small spct·imcns should he assigned. Oslrea. meridionalis 
is a very large and heavy shell and resembles 0. haitensis Sowerhy, 
<1nd for that reason has been, in some instances, mistaken for it. 

1-lori:~ull and occurrruce.-Buckinghalll limestone; station 13927, 
Buckingham; also along the Caloosahatehee River at the following 
places :-station 4997, in place about 1 mile above Catoosa; station 
11742, exposed at low tide at Alva; station 11173, in place about 2.8 
miles cast of Alva; station 13928, dredged hal£ a mile below Alva. 

OS'l'BEA DISPABILIS Conrad 

Ostrea. disparilis Conrad, in localities outside of Florida, rs be~ 

lieved not to occur above the upper Miocene. 

H orizou and occurrcmce.-Buckingham limestone; station 13927, 
Buckingham. The following localities are along the Caloosahatchcc 
River: station 14076, one mile above 'Olga (dredged) ; station 14077, 
two miles ahove Olga (dredged); station 14075 (dredged), one mil~ 
below Olga; station 13928, a. half mile below Alva (dredged) ; station 
l4078, half a mile above Alva (in place). · · · 

PECTEN (PEO'l'EN) OCHLOOE01U2ENSIS LEENSIS Ma.nsfleld, n. &Ublp. 

Plate 2, figures 3; Plate 4, figure 9. 

Left concave valve rather deeply concave throughout except for 
the lateral margins, which are bevelled. Ears large, equal, bent back· 
ward in harmony with the convexity of the disk; marked by one 
incised radial, and crossed by closely spaced lamellae. Submargins 
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rounded and without radials. Hibs 13 to 16 (15 on the cotype) in 
number, a11 lying in the concavity, nearly flat over ~he ear1y and mid
dle part of the disk and very gently concave dista11y. with flat inter
spaces twice as wide as the rihs. Whole surface marked by very 
closely spaced concentric lamellae. 

Hight convex valve not entire, evenly rounded. Eat:s bent down
ward, marked only by growth structnres. Disk with about 19 nearly 
flat, smooth ribs, (the three on the lateral side being weaker), distally 
widening, separated by narrower spaces. 

Cotypes (U. S. Nat. Mus. No. 497982) 
length 63 millimeters; 1wight, 56 mi11imeters. 
millimeters; convexity about 12 millimeters. 

measure: Left valve, 
Hight valve, height 44 

Type locality.-Station 13927, Buckingham, Lee County, Florida. 

The new subspecies is dosely related td Pecten (Pecten) 1·ocltlock
oneensis Mansfield from the upper Miocene of Florida. The left 
valve of the new subspecies ha!:i a deeper convexity than the species, 
and the right valve has wider ribs, whicl1 show a little less tendency 
to bifurcation. The concentric lamellae on the new ~ubspccies arc 
also finer. 

1-/ orizon and occ1trrencc.-Buckingham limestone, upper Miocene. 
Abundant at type locality; Station 14075, dredged from Caloosa
hatchee Hiver one mile below Olga. The specimen from the follow
ing stations arc related but may not be the same. Station 13409, 16 
to 18 miles south of Immokalee, Collier County (2 left valves, less con
cave) ; Station 12923, 18 miles south of Immokalee ( 1 left valve less 
compressed) ; Station 11180, Tamiami Trail at Carnes town, Co Bier 
County (fragment); Station 11176, about 11 miles eas't by north of 
l\1arco, Col1ier County (fragment). 

· PECTEN· (PECTEN?) WENDELLI OLGENSIS Mansfield, n. snbsp. 

Plate 2, figures 1, 2, 4 

Shell s'mall, low, nearly equivalve and equilateral. Ears large, the 
right being deeply sinuate. Right valve with 15 rounded, roughened 
ribs of nearly uniform size; left valve slightly higher in the umbonal 
area than right valve, with 14 rounded ribs; two weaker ribs alternate 
with a single stronger rib. 

Holotype with atlached valves ( U. S. Nat. l\1 us. No. 497970) 
measures: length, 22 millimeters; height, 22 millimeters; diameter, 7.4 
millimeters. 

Type locality.-Station l4077, dredged from the C~lloosahatchee 

Riv.er, 2 miles above Olga. 



52 .. FLORIDA GEOLOGICAL 'SURVEY-BULLETIN ''EIGH'I'E'EN· ,. · 

Horizon ami occurrence;-Pliocene?; station 14076, dredged one 
mile above Olga and station 14194 a quarter of a mile above Olga. 

The new subspecies is closely allied to Pecten wendelli Tucker 
from the Pliocene Caloosahatchee marl at Fort Denaud and at Shell 
Creek, but is larger than the latter species and· has more rounded rihs. 
The right valve of P. weudelU has sharper primary ribs', which arc 
usually intercalated with a finer rib, whereas the left valve usually 
has three instead of two weaker rihs between a stronger rih on either 
side. 

Both Pecleu wendelti and the new subspecies <litTer 1 from. P. 
leoneusis 'Mansllcld, a known Miocene s'pccies, in having a less inflated 
right valve- and a higher left valve and in the character of the radials. 
The new subspecies appears to intel'grade the known M iocenc and 
Pliocene species. 

The original of 11gnre 8, plate 4 of ~rucker .. probably should he 
referred to Palcu wendelli and not to P. leouensis, and her figure 9, 
plate 4 appears to he incorrectly identified. The illustration of thi~ 

form indicates that it may he clos'cly related to the new subspecies f'. 
wendelli ol[Jensis. 

One small right valve collected at \¥aiken; Blufr,• Cape Fear River 
(station 13156) appears also to be more closely related to the new 
subspecies olgeusis than to Pecten leoneusis. The matrix adhering 
to the new subs'pecies consists of a limey clay and phosphatic grain:;. 
This group may he nearer the subgenus Clzlamys than the subgenus 
Pecten. 

PECTEN (CHLAMYS) OALOOSENSIS Mansfield, n. sp. 

Plate J, ligures 1, J 
Cfllamj•s (l'laaioctcuium) comjmrilis (Tuomcy and Holmes) [part!, Tucker·· 

Rowland, Mus. royalc historic nat. Belgique Mcm., Dcuxicmc scrie, Fasc. 1:~, 
1•. 43, pl. 4, fig. 14 [not t>l. 3, fig. 111. 1938. 

Shell rather small, suborhicular, nearly equivalve and slightly in
equilateral; posterior region more produced. Both valves with about 
20 high, narrow, flat-topped, squarish ribs, s'eparated by spaces a little 
wider than the ribs. Ears rather large, marked by 4 to 5 faint radials. 
Submargins without radials. Concentric sculpture of fine, closdy 
spaced lamellae. 

Cotypes (U. S. Nat. l\1us. No. 479979) incasm~e: Right valve, 
length 48 millimeters; height, 49 millimeters; diameter, 15 millimeters. 
Left valve, length 47 millimeters'; height, 47 millimeters; diameter, 14 
millimeters. 

= Type locality.-· Station 14075, dredged. ft-om Caloosahatchee River, 
1 mile below Olga. . ., 

H orizo1t and occurrence .-Buckingham limestone, upper Miocene. 
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Section 13927, Buckingham, Lee County; station 13928, dredged 
from Caloosahatchee River a half mile below Alva; station 14077, 2 
miles above Olga; station 14076, 1 mile above Olga; station 4997, in 
place 1 mile above Catoosa. 

This ~pecies is ·related to Pecten comparitis Tuomey and Holmes, 
a known .Miocene species·, differing from the lalter in having 2 or .3 
fewer ribs and sculptured with finer concentric lamellae. It differs 
from P. e~'erglculcnsis Mansfield in having a less expanded shell and 
narrower and higher ribs. 

The new species from the Buckingham limestone at Buckingham 
and elsewhere, as noted ahovc, is s·omewhat similar• to but not identical 
with specimens from South Carolina that I consider typical of 
"Chla.mys (Plagioclcniltnr-) comparilis (Tuomey and Holmes)." 

Tucker-Rowland 111
" designated a left valve from Buckingham, 

Fla., as the neoholotype of "Chlamys (Plagiocte1tium) comparilis 
( Tuomey and Holmes) . " 

The present practice is to select a neoholotype from the original 
locality of the s·pecies, and it would conform more nearly with the 
rules of zoological nomenclature to select a specimen from South 
Carolina rather than from Florida. Therefore, I designate a right 
valve in the U. S. National Museum under the Catalogue No. 1144i 
from South Carolina identified by R. P. Whitfield as ((Pecten com
fJariris Tuomey and Holmes." The matrix on this specimen is the 
same as on other fossils from ''Smiths Goos·e Creek," Berkeley 
County, S. Car. Although no specific locality is recorded for the 
!:pecimen by Tuomey and Holmes it probably came from the Goose 
Creek locality. It agrees in detail with tlie original illustration of a 
right valve of Tuomey and Holmes species. 

PBOTEN (OHLAMYS) EBO&EVS DVOXDI'GHAl!rfENSIS Man81leld, n. aubap. 

Plate 3, figures 4, 5, 8 

Shell rather large, moderately inflated, nearly equivalve and nearly 
equilateral. Left valve weakly depress:ed in its posterior area. Ribs 
about 18 in number on each valve, nearly 'fiat or very slightly rounded, 
smooth except for moderately coarse concentric growth lines, rather 
wide-about as wide as interspaces. Ears with faint radials crossed 
by fine, closely spaced lamellae. 

Holotype, attached valves, ( U. S. Nat. 1\ilus. no. 497972) meas·ures: 
Length, 90 millimeters; height, 84 millimeters; diameter, 25 milli

meters. 

Type locality.-Station ~3927, Buckingham, Lee County, Florida. 

Some topotypes are larger than the holotype. This subspecies 
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differs from Pecten ( Chlamys) eboreus solaro'ides Heilprin in lacking 
interradials, which are present es·pecia1ly on the left valve of the 
Pliocene species. 

Horizon and ()ccttrrence.-Buckingham limestone, upper Miocene; 
type locality (abundant) ; station 11742, Alva, in place; station 4996, 
2 miles above Caloosa, in place; station 13928, dredged half a mile 
below Alva ; station 14078, half a mile above Alva, in place ; station 
14077, dredged 2 miles above Olga; station 14075, dredged 1 mile 
below Olga; station 14184, right bank of Caloosahatchee River, lo·wer 
bed, across' from Floweree Grove, about 3 miles above Alva. 

PECTEN (NODIPECTEN) NODOSUS :PLOBXDENSIS Tucker aud WiliJOn 

Pecteu (L'jwopeclen) l'illieri jloride11sis Tucker and Wilson, Bull. Am. 
Paleontology, vol. 18, p. 43, pl. 8, fig. 6, 1932. 

Type locality.-Buckingharil, Florida. 

A number of specimens were collected by the writer and F. S . 
. MacNeil from the type locality. The subspecies flm·idcnsis appears 
to be more closely related to Pecten (N odipecten) no,dosus Linnaeus 
than to Pecten pittieri Dall. The ribs are wider, more quadrate in 
section, and usually less· nodose than on P. nodo.su.s, but some lcfi 
valves show quite strong nodes on the ribs. 

Pecten (Nodipecten) pittieri collieren.si.s Mansfield from the 
Tamiami limestone is more closely related to P. pitNeri than to P: 
uodo.s1ts. 

H m··izon a.nd occu.rrence.-Buckingham limestone; Buckingham 
station 14075, dredged from the Caloosahatchee River, one mile below 
Olga, f ragmtnt which may be the subspecies floriden.sis. 

LIMA (MANTELLUM) CABOLINENSIS Dall 

Plate 2, figure (1 

Lima (/Ill antellum) carolinensis Dall occul"s in the Duplin marl of 
the Carolinas and in the Cancellaria. zone of Florida, both of upper 
1\tl iocene age. 

·Horizon and occurrence.-Buckingham limestone, station 13927,. 
Buckingham, Florida (two valves) .. 

ANOMIA SIMPLEX D 10rbigny 

Anomia simple.t· D'Orbigny occurs in deposits rangmg from the 
upper Miocene to the Recent. 

Horizon. and Otr1trrence.-Bucl<'inghmn limestone, Buckingham1 . 

Florida, and at a number of localities' along the Caloosahatchee River 
referred to the Buckingham limestone. 

•'· 
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PLAOUNANOMIA: PLIOATA Tuomey anil Holmes 

Plate 3, figure 9, 10 

Placunanom.ia plicata Tumney and Holmes occurs in the upper 
Miocene in the Carolinas and in Florida. 

ll orizon and occurrcncc.-Buckingham limestone, station 14194, 
dredgings from Caloosahatchee River, 200 yards more or less above 
Olga bridge, Lee County, Florida. Only one specimen with attached 
valves was collected. The matrix consists of a light-colored lime
stone containing impressions of Chione ulocyma Dall. 

Tucker and Wilson 13
n described a new species of Placunanonzia, 

P. aclinica, from Adine, Florida. As there are at least two different 
horizons of fossiliferous deposits in the vicinity of Adine, the exact 
horizon of their species is unknown. The plications on the figured 
valve of Tucker and \iVilson indicate that it is' closely related to P. 
plica/a Tuomey and Holmes. 

PODODESMUS BUBNSI Mansfield, n. sp. 

Plate 4, figures 1, 3, 5, 6 

Shell large, thick, elongate-ovate, subequilateral and equivalve. 
The right valve being weakly inflated and the left weakly concave 
medially. Exterior of valves not plicated but marked by faint radial;; 
on the middle part of the valves, these radials· becoming very obscure 
distally. The left valve has stronger radials than the right. Byssal 
scar on right valve large; byss·al area on left valve nearly flat and 
marked with faint radials which are bounded below by a strong knob. 
Auricular crura on right valve large, elongate, weakly curved, and 
medially sulcated ; byssal and adductor scars large. 

Holotype (U. S. Nat. Mus. no. 164569) measures: right valve, 
length, 69 millimeters (lower margin broken) ; height, 94 millimeters; 
left valve, length 69 millimeters ; height 73 millimeters. 

Type locality.-Station 3300, Shell Creek, Florida. 

1-1 orizon.-Probably Pliocene. 

I have not seen this species outside 9f its type locality. Podo
des·mus dccipicns Philippi, a living species, is much smaller and has 
finer radial sculpture. The species is named after the collector, Frank 
Burns. 

THBACIA (CYATHODONTA) sp, 

Two incomplete impressions of the interior of the original shells 
wer; collected from dumps dredged from the Caloosahatchee River, 
one from a small island half a mile above the bridge at Olga (station 
14190), and the other one mile below Olga (station 14075). The 



56 FLORlDA GEOLOGICAL SURVEY.-4BULLETIN ·EIGHTEEN · · · _ 

matrices of both are the same and contain exterior molds of Chiom: 
ulocyma Dall. The unnamed form may be related to Thracia 
(_Cyatltodonta) gatmtensis Toula, from the Gatun formation of the 
Panama Canal zone, but it had a much larger shell than Toula.'s 
species. This may be an undescribed form. 

H orizon.-Buckingham limestone. 

VJ:KEBIOABDIA O:LGA Mansfield, n. ap. 

Plate 2, figure 5 ; Plate 3, figures 2, 7 

Shell solid, robust, obliquely oblong, of. moderate size, equivalve 
and inequilateral. Beaks full, high and strongly prosogyrate. Ribs 
on right valve of cotypc 17 in number, strong, elevated, weakly under
cut, a little wider than the interspaces and strongly transversely 
nodulated; the fourth rib counting from the dorsal margin on the 
posterior s'ide is weaker than the others· and lies close to the posterior 
one. Left valve of cotype immature, ormanented with 18 ribs; the 
third and fourth, counting fron1 the dorsal margin, are closely spaced, 
and the rib in front of it is a little weaker than the others; the other 
ribs over the disk are of the same strength. 

Dimensions of cotypes (U. S. Nat. Mus. no. 497976).-Right valve, . 
length 43 millimeters ; height, 39 millimeters ; diameter 24 millimeters ; 
left valve, posterior margin broken away; height, 28 millimeters; di·a
meter, 15 millimeters. 

Type locaUty.-Station 14075, dredged from Caloosahatche<! 
River, one mile below Olga, Florida. 

H orizon.-Probably Pliocene. 

Altogether six valves were collected, of which five indicate that 
they were taken from a sand and the other from an indurated lime
stone similar to that on another piec'e frotn this place having a Chione 
catzcellata on it. 

Venericardia. olga n. sp. is related both to Venericardia hadra DalJ, 
a species from the Chipola formation, and V. himerta Dall, a species 
from the Oak Grove sand, but differs from both of these species in · 
having wider and stronger ribs, especially over the earlier part of the 
sheJI. The new species somewhat resembles a varietal form of Tl'. 
laticosta.ta Sowerby, a living species from Panama, but the posterior 
side is less tt·uncate and the ribs are higher than those of the varietal 
form of laticostata. 

. ' . 
; 



NOTES ON UPPER TERTIARY AND PLEISTOCENE MOLLUSKS 57 

PHAOOmJ':S OJIBYSOS'l'OMA (Meuaohen) PhlUppl 

Phacoides chrysosto'fna ( Meuschen) ranges in tinfe from Mioc·ehe' 
to the Recent. 

1-1 orizon and occttrrence.-Buckingham limestone; station 11175, 
Buckingham. There are a few distorted internal molds from Buck
ingham which arc more elongate than others; but probably represent 
the same spectes. 

ABOMALOOABDIA HENDBIANA Mansfield, n. ap. 

Plate 1, ligures 5, 6, 7 

Shell small, thin, low elongate, equivalve and very inequilatcral. 
Anterior margin broadly rounded, posterior margin short and nar
t owly rounded. Disk gently depressed radially in front of the 
posterior shoulder, being more so distally. 'Umbo smooth, followed 
by closely spaced, thin, nearly erect concentric lamellae. Distally 
these lamellae are less closely but rather uniformly spaced. 'These 
lamellae are subdued in the1 depress'ed area iii: front of the rounded 
posterior shoulder and intercalated by fine concentric threads over this 
shoulder. Inner margin finely crenulatc: 

I-Iolotype, left valve ( U. S. Nat. Mus. No. 497980) measures: 
Length, 15 millimeters; height, 10 millimeters; diameter, 2 milli
meters. 

Type locality.-Station 14081, left bank of Caloosahatchee River, 
about 3 miles below Fort Denaud, Hendry County, Florida. 

H orizon.-Pleistocene, Fort Thompson(?) formation. 

The sculpture on An.oma.locanlia. hen.drimw, n. sp. somewhat re
sembles that on A. lepta-lea Dall, a species inhabiting salt lagoons in 
the Bahamas, but in DaB's species the concentric sculpture is less 
clos'ely spaced, and the posterior end has a different shape. 

The new species has a thinner shell, finer sculpture, and a lower 
shell than the species occurring in place in the Pleistocene (Fort 
Thompson formation) one-third mile above Labelle (station 11166) 
or one-eighth of a mile below Labelle (station 11169). 

Othet· occurrence: Station 11028, froin bank of the canal one
fourth mile above Goodno's Landing at Fort Thompson. 

OHIONJ: OAHOJ:LLA'l'A Llnna.eus 

Chione cancellata Linnaeus. ranges from the Pliocene to the Recent. 

Four valves of Chione cancellata were collected at Buckingham, 
Florida, but the matrix adhering to thes·e · specimens consists of a 
coarse Sand, a matrix unlike that with other specimens from the main 
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part of the quarry. Consequently, these C/zio11e came ft·om the Plio
cene or a later epoch. No specimens of Chione cancallata were col
lected (only C. 11/ocyma Dall) at station 14184, in place, on the right 
hank of the Caloosahatchee River, across from Floweree Grove, .a 
f anna ref erred to the Buckingham limestone. Chione cane ella/a and 
C. 1tloc)•11w. Dall wcr<.~ dredged from the Caloosahatchee River abO\it 
half a mil(~ above Olga (station 14190), tlw former probably from 
the Pliocene and the Jatter from Buckingham Jimcstonc. 

OHIOlUl VLOOYMA Dall 

Plntc 4, figures 2, 'l 

Chiouc uloc:.rma Dall ocntrs in deposits' not younger than the upper 
Miocene. 

H oricou wnd orclwt·cucc.-llncldngham linu~stonc, station 13927, 
Huddngham; quit(' rommon; station 14184, in place, in bank of 
Caloosahatd1ce Hiver across from Floweree Grove, quite common; 
station 11742, t•xposed at low tide at Alva; station 14190, dt·cdgNl 
from Caloosahatchee Hiver haJf a mile above Olga (gtation 14190), 
and om.· mil<.• below Olga (station 14075). 

OHIONJl LATILmATA ATHLBTA Oonra.d 

Cllicmr lalilirala allrlclcr Conrad ranges· from the upper 'Miocene 
to thr H.<.·n·nt. 

1-I or·i:::on tmd orcterrc11ct .-Buckingham limcst one, stat ion 14184, 
Caloosahatdtce Hiv(·r, across from Floweree Grove (1 fragment); 
Buckingham limestone?, station 14194, dredg<:'d frolu Caloomthatchcc 
Hiv<.·r, 200 yards more or Jess above Olga. 
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FIGURE 

FIGURES 

FIGURES 

FIGURE 

EXPLAl\'ATiON OF PLATE 1 
0 

1. T:trritc/la bucl~inghamcnsis :rvransfield, n. sp .. holotype, x2. 

2, 12. 

Page 47. 

Turritcl/a aff. T. cartagcncnsis Pilsbry and Brown, 
2, Station 1407S, dredging from Caloosahatchee 
mile lxlow Olga. U. S. Nat. :Mus. 497962. 
Station 14078, Caloosahatchee River, in place, 
mile above Alva. x3. U. S. Nat. Mus. 497963. 

squeezes. 
River, 1 
xl. 12, 
one-half 
Page 46. 

3, S. Turritcila aff. T. carlagcncnsis Pilsbry and Brown, squeezes. 
14075, dredged from Caloosahatchee River, 1 mile below 
Olga. U. S. Nat. l\Jus. 497965. x3. S, internal mold, 
Station 13927, in the vicinity of Buckingham. U. S. Kat. 
Mus. 497964. xl. Page 47. 

4. Darsanum? d. D.? plicatilum (Bose). Squeeze. Station 
13927, vicinity of Buckingham. U. S. Nat. l'vlus. 49i96l. 
x2. Page 46. 

FIGURES 5, 6, 7. A11omalocardia hc11driana Mansfield, n. sp. 6, holotype. x2. 
5, 7, paratypes, U. S. Nat. 1\J us. 497981. x3. Page 57. 

FIGURES 9, 10. Turritclla apicalis Heilprin. Squeezes. Station 14190, 

FIGURE 

dredged from Caloosahatchee River, one-half mile above 
Olga. U. S. Nat. Mus. 497967. 9, x2; 10, xl. Page 48. 

11. Cal!ccllaria 

Aldrich. 
Page 46. 

( C a11ccllaria) 

Squeeze. U. 
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cf. C. tabulata 
S. Nat. Mus. 

Gardner and 
497960. x3. 
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FIGUHES 

FJGURI~ 

FtGURt; 

FIGURE 

EXPLANATION OF PLATE 2 

1, 2, 4. PcctrH (Pecten?) ·weudel/i olyrusis :Mansfield. n. subsp. 1, 
4, holotypc. x3. 2, paratype, Station 14194, dredged from 
Caloosahatchee River, one-fourth mile above Olga. U. S. 
Nat. l\1us. 497971. x2. Page 51. 

3. Pecten .(Pee/en) ocl!ioclwurcusis lrcusis Mansfield, n. subsp. 
Right valve. xl. Page SO. 

5. V encricardia olga 1viansfield, n. sp. Left valve. x2. 
Page 56. 

6. Lima (A1a.nf.ellunt) carolincusis Dall. U. S. Nat. :Mus. 497974. 
x1. Page 54. 
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FIGL'RE 

E~PLA:'\ATION OF PLATE 3 

1. 3. Peden ( Ch/amys) calvoscnsis l\'lansfield, n. sp. Cotypes. xi. 
Page 52. 

2, 7 ! ·t'llericardia olga l\hnsfield, n. sp. Right valve. x2/3. 
Page 56. 

~. 5, S. Pc(/·:'11 ( Cltlamys) c/Jorcus bucl~iny!tamcn.\is 1\Iansiicld, n. 
subsp. 4, 5, holotype. x2/3. 8, paratype, x2/3. Page 53. 

6. .-1 rca ( Cuncarca) st·a/aris Conrad, var.? Squeeze. Station 
14184, U. S. Nat. Mus. 497968. xl-1/3. Page 49. 

9, 10. Placunanvmia p/icafa Tuomey and Holmes. U. S. Nat. Mus. · 
497975. x2/3. Page 55. 
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EXPLANATION OF PLATE 4 

FIGURES 1, 3, 5, 6. Pododestnus bumsi Mansfield, n. sp. x2/3. Page 55. 

FIGURES 

FIGURES 

FIGURE 

2, 7. Chione 11/ocyma Dall. 2, internal mold. Station 13927, 
vicinity of Buckingham. U. S. Nat. Mus. 497977. xl. 7, 
squeeze. Station 14184, in place, in bank of Caloosahatchee 
River across from Floweree Grove. U. S. Nat. Mus. 
497978. x 1. Page 58. 

4, 8. Area delandensis Mansfield, n. sp. xl Y;;. Page 49. 

9. Pecten (Pecten) ochloclwneensis /censis Mansfield, n. subsp. 
Left valve. x2/3. Page SO. 
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