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NOTES ON THE UPPER TERTIARY AND PLEISTOCENE 

MOLLUSKS OF PENINSULAR FLORIDA 

BY W. c. MANSFIELD 

INTRODUCTION* 

The major purposes of this paper are to present, ( 1) the results of 
a study of a molluscan fauna found near Buckingham, Lee County, 
Florida, and of its distribution elsewhere, in order to determine its 
strat igraphic position relative to the Pliocene Caloosahatchee marl; 
and ( 2) an attempt to correlate the P liocene deposits of the western 
side of F lorida "·ith those of the eastern side. A secondary purpose 
of th e pape r is to present a study of certain P leistocene deposits as ­
sociated with the Pliocene deposits. No attempt is made in this paper 
to study or li st all of the ma11y species so ably described by Dall' from 
the P liocene of F lorida, but an effort is made to note some of the 
characteristic species in certa in beds and to determine their relation­
ship with those of other beds. 

Most of the type material of the Caloosahatchee Pl iocene marl is 
deposited in the U. S. National Museum, and grateful acknowledg­
ment is herewith made to the authorities of thi s institution for access 
to thi s material for study. 

i\fost of the other fos sil material studied in thi s paper was col­
lected by the writer, F . S. i\JacNeil , or by C. \V. Mumm, all of the 
U. S. ( ;eological Survey. This material was obtained in place along 
the Caloosahatchee River or from spo il thrown out by the dredge in 
deepen ing the channel or making cut-offs in the river during the recent 
work of the U . S. A rmy Engineers. 

1 Puhli , hed with the permission of the Di recto r of the United States Geological 
Suncy, United ~tates 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, hut the page proofs have been read 
by others. It is g reat ly to be regretted that his fruitful labor on the T ertiary 
of the southeastern United States is at an encl.-EDITOR. 
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NEW NAMES FOR FORMATIONS 

The correlation of some of the later deposits of southern Florida 
is somewhat uncertain. In view of this fact, it seems desirable to 
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: 

Buckingham lim estone.-A new formation 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 of 
Orange River, Lee County, Florida (sec. 5, T. 44 S., R. 26 E.). The 
age is believed to be uppermost :Miocene. The fossils and other 
characteristics pertaining to this limestone will be discussed at another 
place in this paper. 

Tamiami linzestone.-A new formational name is proposed for a 
limestone penetrated in digging shallow ditches to form the road bed 
of the Tamiami Trail over a distance of about 34 miles in Collier and 
:Monroe Counties, Florida. The character of the matrix and the 
included fossils were described elsewhere by 'vV. C. Mansfield.' 

The matrix of the Tamiami limestone consists mainly of a dirty­
white to gray, rather hard. porous, nonoolitic limestone with inclusions 
of clear quartz grains. The faunas, so far as studied, include 6 genera 
of gastrppocls . 15 genera of pel ecypods, 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 nwcroplzora lanz.ianziensis Mansfield, was found 
at three locali ties, and the species Rhyncholampas evergladensis l\-Ians~ 
field at two localities. 

The character of the faunas indicates that they lived near the shore 
in comparatively shallow water. 

The age vvas, and sti ll is, assigned to the Pliocene, but the exact 
position in the Pliocene has not been definitely determined. Tenta­
tively, it is placecl at the base of the Pliocene below the Caloosahatchee 
marl. 
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F igure I.-Map of Peninsular Florida. A rough map of Peninsular Florida 
shows general relations of the areas discussed and the locations of the fossil 
col lections except those along the Calooahatchee River, which are shown 
on Figure 2. 
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MAP O F THE CA L OOSAHATCHEE RIVER AND CORRE LATI ON OF THE DEPOS ITS 

Fig ure 2.- .\lap of the Caloosaha tchee Ri ver aud correlation of the deposits. This fig ure shows the locatities-upper Miocene to 
P leistocene- a long the Caloosahatchee River from F~rt Thompson to a point a short distance below Olga. An asteri sk fol­
lowing the station number indicates that fossils at th ts place were taken from the spoil bank. 

The sections along the river, with a tentative correlation of the deposits, are projected to the bottom o f F igure 2. 
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UPPER TERTIARY DEPOSITS OF SOUTHERN 
FLORIDA 

The fa una of the southwest side of f- lorida vvill be considered lir~ t , 

then that of south-cent ral a nd eastern sicle wi ll follow. 

BUCKINGHAi\I LL\'LESTO\'E 

A list o f species, as then recognized by the writer. from the vicinitv 
of Buckingham is given by Cooke and :\ r ossom ."' T he limestone in 
which these species occur is tentatively classi fi ed in the same repo rt 
as Chocta11·hatchee formation. 

List of species.-The species listed below and now referred to the 
Buckingham limestone have been collected in place. The species iol­
lowed by the letter '·A" are from the vicin ity o f Buckingham . T ho . .;e 
ma rked "B", ;,C", "D", and ' 'E ' ' arc 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 14078); ·'E.", 
lower bed across from F loweree Grove. about 3 mi les above Alva 
(station 14184) . 

Cancellaria cf. C. labulata Gardner and Aldrich , E 

Crlll crllaria a f f. C. ·; •cllusla Tuomcy and Holmes, I ~ 

Darsa1111111-' cf. D. / plicalilum (Bose), A 
Turril rlla a f f. T . carloyl' II Cilsis Bro\\'n and P ilshr y, I J, E 
Turr ilclla cf. T. toll lnlli i'vlans licld , A 

Turril rlia buchllghalllcllsis l\ l ans licld , n. sp., A, C, E 

'Nucu la11a sp., A, C, D, E 

Na<-· icJtla lll!lbnllalo Lamarck ?, C 
Na<·icula ul!lbOilala Lamarck, C 

Area lic11osa Say, A, E 
Area (Cu11earca) scalaris Conrad, 1·ariety 0 , .\ , C, D , E 

Oslrra 111rridiolla!is H cilprin, A , 11 . C 

Os/rra d·istarilis Conrad, A, D 
Peel en (Pee/ell) ochlockoll ci'llsis lci'11sis ,\ lans fi cld. 11. suhsp., A 

Pre/en ( N odipcctr11) 11 0dosus f lorid ell sis Tucker a nd \ Vii son, i'l. 
P ec lc11 ( C/da111ys) w loosc11sis i\ [ansficld, n. sp., 1\, H 

Paten ( C hlamys) c/;orcus bll ckill .fJIWIIlcllsis Manslicld . 11. 

s uhsp., A, D, C, D , E 
Li111 a ( ,1/alllc/lulll ) ra·rolillcl!sis Dall , J\ 

A 11 o11ia sim plex D'Orbigny, A, C. D 

Pha,-oidcs chr_\'soslollla ( ?vf euschcn), A 

Dosi11ia e/ega11s Conrad?, C 

C/z io11c ulocy11ta Dall, A . C. E 
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The fauna from station 14184, across the river from Floweree 
Grove, is considered to come from the uppermost part of the Bucking­
ham limestone. 

Tucker and \iVilson"'' reported Pecten interlineatus Gabb from 
Buckingham, also Osh-ea haitensis Sowerby ( =0. meridionalis Heil­
prin) ."" The molluscan fauna of the Buckingham limestone consists 
mainly of Pecten and Ostrea, which are well-preserved; but most of 
the other genera are preserved only as casts or molds. 

Character of ma.trix.-The matrix in which the fossils are em­
bedded consists of a chalky limestone that contains a little sand and 
many small grains of brown phosphorite. The rock hardens on ex­
posure and changes to a brownish color. 

Species dredged alnng Caloosa.hatchee River.- - The species listed 
below were dredged from Caloosahatchee River one mile below Olga 
(station 14075). Those followed by the letter "B" strongly indicate 
that they came from the Buckingham limestone, the lowest stratum. 

H elisa II/ a conauti ( Dall) 
Cancellaria aff. C. tabulata Gardner and Aldrich, B 
O li< ·a sayan;! H.avenel 
M argittclla culima Dall 
Milm lineolata Heilprin 
Fascia/aria tulipa Linnaeus 
C)•f>mea problcm.atica. Heilprin 
Cyj,raca caroliuensis fioridona Mansfield, B 
S trombus pugilis a/a.tus Gmelin 
Ccrithium onwtissimttm Heilprin 
C erithinm floridanum Morch 
Potamidcs sca./atus Heilprin 
Tur.ritc!la apicalis Heilprin 
Tunitella perattenuata H eilprin 
Turritella subammlata acropora. Dall 
Turritcl/a. buckinghautc11sis Mansfield, B 
Turritclla aff. T . cartagenensis Pilsbry and Brown, B 
Turritella cf. T . ponloHi Mansfield, B 
Glycymcris pectiHala Gmelin 
Navicula wni.Jonala Lamarck 
Navicula. wagneriana Dall 
A1'ca n tslica Tuomey and Holmes 
Area acqualitas Tucker and \Nilson 
Area catasarca. Dall 
An·a. l icHosa. Say 
Area. ( Cu11 carca) scalaris Conrad, variety ?, B 
Ostrea. mrridioHalis Heilprin, B 
Ostrca disparilis Conrad, B 
Pecten ( N odipeclen) nodosus f!oridettsis Tucker and "Wilson? 
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Pecten (Pectm) ochloclwuei'usls /ei'ns is i\Jansfield, B 
Pecten eboreus buckinghameusis Mansfield, B 
Pecten caloosensis Mansfield, B 
Spoudylus rotuudatus Heilprin 
Anomia si·mp!ex D'Orhigny 
Lithophaga sp. 
Thracia sp., B 
E1tcrassatella 11/0ilsjie!di MacNeil 
Cardita arala Conrad 
V enericardia olga Mansfield 
Chama crassa Heilprin 
Phacoides chrysostoma (Meuschen) Philippi 
Plracoides penllS}'l<.:auiws Linnaeus 
C odakia J agouia speciosa Rogers 
Cardium isocardia Linnacus 
Dosiuia. e/egans Conrad 
C llionc cancel/ala Linnaeus 
Cllione u./o.:yma Dall, B 
Chione latilirata athleta Conrad, B 
Cythem rugatiua Heilprin 
Metis biplicata Conrad, B 
Panope floridaua Conrad 
Encope cf. E. michelini Agassiz 
Corals, 2 or 3 species 

All the above material was taken below stream level as the banks 
are low here, and no marl was observed in them. Some of the shells 
are clean and appear to have come from a sand (many of the shells 
are believed to be Pliocene) ; others from an indurated light gray 
limestone (probably also Pliocene) ; and others from a light tan 
argillaceous limestone (probably Buckingham limestone). 

The species listed below were dredged from Caloosahatchee River 
a quarter to half a mile above Olga (stations 14190, 14194). Anum­
ber of species indicate that they came from the Pliocene (marked 
"P"), and some suggest that they came from the Buckingham limestone 
(marked "8"), and one from the Tamiami limestone (marked "T''). 
The matrix with the specimens that resemble Pliocene species may 
have been reworked with material from a lower stratum. 

Terebra dis/ocala Say 
Mitra aff. M. lineolata. Heilprin 
Fascia/aria aff. F. gigantea Kiener 
So/euosteira vanghani Dall? 
Cerithium omatissi1111111t Heilprin, I' 
Turritel/a apicalis Heilprin, P 
Turritella aff. T. cartage11Sis Pilsbry and Brown, B 
Tnrritella Buckinghaluensis Mansfield, B 
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JJarbutia candida Gmelin var. 
JJarbatia inr[,!ularis Dall? 
/1 rca licn u.w. Say 
()s f rra c f. Ia Ill imnicusis .\! an~lic!d 

Fc<"l,·n '"'·'ndclii olgcnsis ;'\lanslicld, P 
I'Nir•n ( C/Jiu111_rs) fuscupurpurl'lls Conrad, l' 
J>cctl'll tamia111icnsis i\lanslielcl, T 
l'cctcn rborcus sularoidrs Heilpr in, P 
/'cr'fr•n n•crgladcn;is i'danslielcl ,·ar. 
'J'hracia sp. Ll 
Spondylus sp. 
I )osinia clcyans Conrad? 
Chirm c wnccl/ata Linnaeus, P 
( 'hionc ulocy111a Dall, B 
Chim1c latira la ath/eta Conrad 
J<an gia cunrata Gray 

Ti1e matrices of the harder material consist of a ligh t g ray and a 
clark g ray indurated li111estone differing from the buff-colored lluck­
ingham limestone. 

The iauna, taken from the sides :1nd bottom of the river , i5 inter­
esting because it probably represents two or more horizons. Rangia 
runcata was observed to be father out from the river than the harder 
rol'k, and it i~ ~•ssumed that it came from a position above it. 

Gcograph·ic distribution. - Matson and Clapp/"" in referring to 
species collected in place on the Caloosahatchee River, wri te, ''Species 
of Pecten cborcus Conrad and Pecten gibbus Linnaeus together with 
0sf1·ca haitcnsis [0. mcr-idionalis] Sowerby were also found about one 
mile above Caloosa on the Caloosahatchee River [station 4997 ]. The 
presence o f these iossil s is believed to indicate that the beds are :\lio­
cene; hut this conclusion is held subject to revi sion in case subsequent 
investigations should rec;ult in finding larger collections which belong 
to some other period. This locali ty is of special interest because, 
here ~ofore , no Miocene has been reported so far south on the Gulf 
coast o f the S tate.' ' The top of the Uuckingham limestone is about 
h\'e feet above water level at Floweree Grove, where it is unconforma­
bly overla in by P leistocene deposi ts. It was traced upstream for over 
a mile ancl probably is exposed four or five miles above Floweree 
Grove. O nly typical Caloosahatchee species were found in the 
dredged material near F ort OC'naucl. It is exposed at low tide at .-\iva 
(station 11742) and one mile ( station 4997) and two miles ( station 
4996) above Caloosa. Between Caloosa and O lga and one mile below 
Ulga no exposures were seen, only foss il s from the dredgings were 
obtained. 
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The iniorn1ation so far obtained indicates that the Buckingham 
limestone forms an arch that crosses the Caloosahatchee River, the 
highest point of the arch being near Floweree Grove. It is not certain 
whether the limestone arch exposed ncar Buckingham is continuous 
with that a I ittle farther east across the Caloosahatchee River or is a 
distinct parallel arch. It may be the same. as the upper surface of the 
limestone, whe;·e observed, has been denuded. To the northwest the 
Buckingham limestone probably was penetrated in digging pits west 
of Acline. In a list of species collected from these pits and published 
by Tucker and \Vilson,"" the following species in their list are reported 
not to occur above the 1\Iiocene: Cancellaria tabulata Gardner and 
Aldrich, F asciolaria sparrowi Emmons, Dorsanu 111? plicatil um ( Bos~ ), 

and Natica guppyana Toula. The Ostrea identified as 0. haitensis 
Sowerby may be the same as that which the writer has identified from 
Buckingham and elsewhere as 0. JI/Cridionalis 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,-Ostrca cf. 0. ta111ia miens is ;\-lansfield, Ostrca gr. 0. trigonalis 

Conrad, and Em·o pe macro phora tall/ iamicns·is 111 ansfield. The upper­
most bed in the area of the pits carries typical Caloosahatchee Pliocene 
~pecies , and there may be, consequently, three horizons represented 
here-the Buckingham limestone (upper :'II iocene), Tamiami lime­
stone (lower Pliocene). and the Caloosahatchee marl (Pliocene). 

The 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 along the Tamiami Trail 
within a northwest-southwest distance of about 34 miles in Collier 
and Monroe Counties. The nearest locality of this limestone to 
Buckingham is about 45 miles distant. The fauna of the Tamiami 
limestone appears to have lived 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. The Tamiami limestone contains two species of echinoderms, 
Encope macroplwra tall/iamicnsis iVIansfield and Rhynchola111pas evcr­

gladcnsis (Mansfield). The latter species has been reported by 
Cooke'" to occur in the \Vaccamaw formation (Pliocene) of South 
Carolina. The writer has not found these two species in the Uucking­
ham limestone. The two subspecies of Pecten, ( N odipecten) pitt,ieri 

c<•ergladrnsis i\Iansfield (Tamiami limestone) and P. (N.) jJittieri 

florid ens is Tucker and \Vilson (Buckingham limestone), are some­
,,· hat similar but appear to have subspecific differences. 



16 FLORIDA GEOLOGICAL SGRVEY-BULLE,TIN EIGHTEEN 

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 Buckngham limestone. The Turritellas in both formations 
are similar, and Cypraea carolinensis flor£daua. 1Vfansfield has been 
reported at Aclihe by Tucker and \Nilson."' 

CALOOSAI-IA TCHEE MARL 

INTERPRETATION BY DALL AND H.\RRIS OF THE BEDS ALONG 

CALOOSAHATCHEE RrvER 

Dall and Harris'" divided the strata along the Caloosahatchee 
River into the "Oyster reef marl beds, conchiferous or Turritclla 
marl, and layers of sand; which intergrade without distinction and 
have no invariable succession, but always grade into the shallow-water 
fauna at the top, which is overlai'n by the Planorbis rock, and this in 
turn by post-Pliocene deposits which are seldom of great thickness." 
The writer is unable to interpret fully the succession of beds given by 
Dall and Harris, because they cite for some of the units no definite 
locality along the river where beds may be exposed. 

Oyster marl.- The type locality of the "Oyster marl" of Dall 
and Harris'" is at a point on the west bank of Peace Creek, 
three miles below Mare Branch. The oyster from this place belongs 
to the group of Ostrea. tr£gona.lis Conrad and probably is the same 
species that occurs at Alligator Creek (see p. 22), the horizon of 
which is tentatively referred to the Tamiami limestone. The writer 
has not seen this species from Peace Creek in the typical Ca!oosa­
hatchee marl , the oysters occurring in the Caloosahatchee being 0. 
sculpturala Say and 0. virginica Gmelin. The latter species is more 
abundant in shallow-water deposits. Matson and Clapp'"" state that 
a conspicuous oyster bed, about one foot thick, rises above the level 
of the stream 3 0 miles below Labelle. As the writer has not seen 
this bed, he does not know the name of the species. He has noted, 
however, that specimens of Ostrea occur directly above a clay bed in 
the section above Fort Denaud, but they are not confined to any 
position in the section. 

Turrit ella marl.- The Turritella 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 the "compact marl" in their 
section 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 Tu·rritc!la j•crattenuata. as well as other species of Turritella 
in the marl. 

La'ycrs of sand.- The layers of marine sand. which may be in part 
equivalent to the Chion e canccl/ata bed. are said to overlie the Tur­
ritcl/a-bearing marl. 

Plauorbis roc!~ .-The Planorbis rock. which contains ''Planorbis'' 
I Helisoma] conanti Dall and ''P' '. [1-I."Jdiss/o lli Dall. is a thin bed 
(about three feet thick) of silicified mud which covers the marl beds 
near Fort Thompson. These two species of I-1 cliso111a ("Pia norbis" j 
appear to belong to the Pliocene. and at this locality a re probably near 
the top of the Pliocene, but in the section above Fort Denaud. as will 
be discussed later, these species occnr directly above a marine clay bed. 

O usERV,\TJOi\' s ny TIIE \VRITER Ar.oxc (ALOOSAIIATCIIEE H.1VER 

In the Pliocene strata between Fort Thompson and a point three­
fourths of a mile below Fort Denaud there appea r, as suggested by 
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 clip below stream leve l. 

Localities uear Label/e.-At Labelle a gray to yellow sand is ex­
posed one foot or more above st ream level; it contains Pota.midcs 
scalatus Heilprin, P hacoid cs auod onta Say. and Cardiu111. 111edi II Ill 
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 II arris occurs. The writer 
assumes that it overlies the marine bed, but the assumption has not 
been confirmed. About one mile be]o,,· Labelle a very fossili fe rous, 
somewhat indurated gray marl containing many individuals of Tur­
ritel/a (station 11170) rises about 6 fee t above stream level. This bed 
is believed to be stratigraphically below the Pl iocene exposed fa rther 
upstream, and to have been deposited in ratlwr deep water. J t is in­
ferred to be the Turritella bed o f Dall. ;'d atson and Clapp'"'' report 
t\\'O feet of fossili fe rous, st ratif·ied, greenish-gray l!Jarl at the base o [ 

a section one mile below Labelle. They also ~tate that the Caloosa­
hatchee marl attains a thickness of 7 feet at a locality 10 miles below 
Labelle and. as mentioned before, that it contains an oyster bed 1 fool 
above \Vater level at a point 3 y:; miles below Labelle. 

2 
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Localities near F art Denaud.-The following section was noted on 
the left bank of the Caloosahatchee River about three-fourth s of a mi le 
above Fort Denaud. or about five miles below Labelle, near or at the 
place described by Matson and Clapp."" 

STRATIGRAl'H l C SECTION THREE-FOURTHS OF A ~!ILE ABO\"!': FOIU DENAUD 

(I) Calcareous marl with many Clzioue cancel/ala and other marine 
shells, and a few fresh water shell s (station 14189).------------- .. -------· 4 :!:: 

(2) Calcareous marl with many fresh water and marine shells and a 
large number of individuals of Ostrra at the base (station 14188) .... 3 ± 

(3) Sticky day with fragments of shell and brownish pebbles in the 
upper pa rt ; contai ns Pecten eboreus solaroides He ilprin (s tation 

14195) ------ ---------- --- ---- .. - --- -- -- - . - .. .. --- ---- - 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, indicated by "C." (The relationship of "C" to "A" or "11" 
was not determined) : 

Physa 111cigsii Dall, A 
( ' y!audi11a frHucata Gmelin, C 
I' i-;·ipara- gcorp-ana Lea, A , E 
Heliso111a couauti (Dall), A, B 
Actcociua ranaliculata Say, A 
Bulla striata Bruguiere ?, 1 small spec., A 
(' anccllaria conradiaua Dall, C 
.11 c/ougCJw s ubcoro11ala Heilprin, A 
Cytmca problcmatica Heilprin, B 
Bittium podagrimmz Dall, A 
Bytlziuclla llic /.olinialla attenuata Haldeman, A 
I-lydrobia Gllllicoloides Pi lsbry, A 
Pilfa111idcs scala/us Heilprin, B 
Turritrlla apicalis Heilprin, A, B 
Turrit r lla subaunula ta Heilprin, A 
Callinstoma sp. (young), A 
C1·cpidula arnica/a Gmelin, A 
Astra/hun f'1·rcu ·rsor Dall, B. 
N critina cdmtula Dall, A. 
C/yc_\' lll l' ris pcctiuata Gmelin, A 
Cal/oarca. tacniata Dall, A 
En11tia <'oriabilis cf. E. ''· quadrata MacNeil, B 
En11fia platyzwa (Dall), A 
A1·ca. ca·m-P yla Da11, B 
Area. rustica Tuomey and Holmes, B 
Ostrra. <•irghzica. Gmclin, A. B 
Ostrca sculptu.rata Con rad, A 
Pecten (Nodipeclell) caloosac11sis Dall, B 
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Pecten (Nodipcctcu) uodosus Linnacus, C 
Pecten gibbus gibbus Linnaeus, B 
Pecten cborcus solaroides Heilprin, A 
Azzo111ia simplex D'Orbigny, A 
Spcmdylus rofz111datus Heilprin, B 
Uuio caloosacnsis Dall, A 
C ougcria lalllcllata Dall, A 
Mytilus cxustus Linnaeus, A 
/"czzcricardia tridrntata dcccu~t: ostata Conrad, A 
Cm·dita d. C. arata Conrad, 2 small specimens, A 
Plwcoidcs pe~zsyl<·a.nicus Linnaeus, A 
Plzacoides (Miltha) disciforuzis I-leilprin, B 
Cm·dizzm isocardia Linnaeus, B 
La.evicardium uw,·toui Conrad, A 
Cardiu111 (Fragum) medium Linnaeus, A, B 
Cardium ordalium Dall, A, B 
Cafrarium (Conidia) metastriatum Conrad, A 
:lfacrocallista macula/a Linnaeus, B 
Auomalocardia caloosaua Dall, B 
Clz·iozzc caucrllala Linnaeus, A, B 
C)'tlzcrra ruJ;atiua. Heilprin, B 
Tcllidora. cristata H.eculz, B 
Tclli1za sayi Dall, A 
A bra acqztalis Say, A 
Raugia cuncata Gray, A 
:lfzliinia sapotilla Dall, A 
Tagelus sp., A 
Corbula barrattia.ua Adams, A 
Corbula. sp., A 
Banzca (Scobiua) cos/ala Linnacus, A 

From the above list it may be noted that the larger number 
of fresh-water shells occur in bed No. 2, directly overlying the clay 
bed, and that bed No. 1 contains many more individuals of Chione 
can.cellata. Ostrca v·irgin.ica and 0. sculpturata occur throughout both 
beds, 0. virginica being abundant and 0. sculpturata very rare. 

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

Conus pcr<·crsus Linnaeus 
Mi11·a liucolala. Heilprin 
Fasciolaria scalarina Heilprin 
Vaszun lzorridum Heilprin 
Pyrula papyratia Say 
Stromlms ·lcidyi Heilprin 
Na<!icula <t•agucriana. Dall 
Cha111a cmssa Heil!Jrin 
Cardium dalli I-Iei!prin 
Pazzo{'c floridaua (l-Ieilprin) 
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E.t}osnre thrcc-follrfhs of a mile bclo·w Fort Dcnaud.-The fol­
lowing species were obtained from an indurated bed, about three feet 
thick and about eight feet above stream level, in a cut-off th ree- fourth s 
of a mile below Fort Denaud (station 14200) : 

I-Iclisn/11(1 cf. H. dissloni Dall 
Tnrritclla. sp. 
Oslrra. scnlf>/llrata Conrad? 
Pecten g ibbus gibbus Linnaens, with smooth submargins 
Pecten (Pecten) aff. P . ra<.•cncli Dall 
P!wcoidcs sp. 
Ano111ia simple.v D'Orbigny 

Other localities.-From a point about one mile below F ort Dcnaud 
downstream ( w<:>st) to Olga, no characteri stic Caloosahatchee Piio­
cene fo'>Sib were obtained. 1\bout one mile above Olga some dredged 
spec ie~ indicate that they came from the Tamiami limestone; and about 
one mile below Olga some typical Caloosahatchee Pliocene shells w e1·c 
thrO\m out by the dredge. These Pliocene shells have affinit ies both 
with the faunas in the upper bed at Alligator Creek and that a t S hell 
Creek (see below), suggesting they were deposited by the same sea. 

I i'\TERPRETATJON OF DEPOSITION 

The writer's interpretation of the deposits of the Pliocene de­
posits between Fort Thompson and a point about one mile below Fort 
Denaucl is as follows: Tlw sea advanced from the east, and in it was 
-deposited ma terial. of which the lowest bed exposed, one tnile below 
Labelle, is the 2-foot bed of greenish, stratifted marl reported by Mat­
son and Clapp.""' The sea then became deeper in the area around 
Labelle, and the Con chi ferous or T11rritella bed of Dall and Harris 
vvas deposited. Later. in this same a rea, the sea became shallower, 
and material containing near-shore marine shells was deposited, and 
later still material containing fresh water shells. 

In the area between Labelle and r:ort Denaud, li ttle evidence was 
Dbtained indicative of conditions or of correlation. though among the 
dredged fossi ls examined at localities between the two places, none 
were found that indica te an older fauna than that of the Caloosa­
hatchee marl. 

Near Fort Dcnand the oldest m:1terial visible is the clay deposit 
containing Pecten cborL'IIS sola.roidrs , a purely marine sediment. Ap­
parently the sea that clepo~ited the succeeding materials was shallower, 
for they contain marine, f resh-water, and land shells, the fresh-water 
shdls being more abundant in the lower part. This fa una strongly 
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indicates that the shore line of the Caloosahatchee Pliocene sea was 
nearby. Whether or not the stratified marl at the base of the section 
near Labelle represents the clay bed at the base of the section near 
Fort Denaud is unknom1, but the probability is that it does. Pos­
sibly the clay bed is as old as the Tamiami limestone. Of the near­
shore deposits nea r 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 ( Turrite/!,7-bearing marl) ; and the upper part is nearly 
contemporaneous with the shallow-water deposits of the area around 
Labelle. 

BEDS ON SHELL CREEK 

Shell Creek is a south iork of Prairie Creek, which enters Peace 
Creek north of Cleveland, Charlotte County. Dall and Harris,'" in 
referring to the sect ion on Shell Creek, write: ''The banks are higher 
here than on th e Caloosahatchee, being 25 fe et at the highest point. but 
the difference is chi efly of unfoss ili ferous marine sand 12 feet deep. 
Then comes about 2 feet of shallow \Yater fauna with some Pliocene 
species, belo\\· which is a hard limes tone st ratum 2 or 3 feet thick, 
beneath which is a bed of conchi ferot\5:' marl , like that of the Caloosa· 
hatchee. The re are slight differences in the fauna, such as might b..: 
expected at points 20 mil es apart." Dall'" reports, after an exhaustive 
study of the fauna at Shell Ct·eek. a total of 256 speci es , of which 59 
percent are Recent and 7 percent arc peculia r . In comparison, the 
i a una on the Caloosahatchee River he reports to include 639 spectes, 
of which 48 percent are Recent and 28 percent are peculiar. 

Helisolila cona11ti (Dall ), and H. disstoni (Dall) occur at both 
places as well as Ostrea v irginica. Gmclin. An excellent collection ob­
tained by the late Frank Burns from Shell Creek is deposited in the 
LT. S. National iVI useum under the U. S. Geological Survey station 
no. 3300. These were collected along Shell Creek over a di stance of 
about six miles. This collection probably includes foss ils from more 
than one bed. though. if so, the fossi ls from the individual beds 
have not been isolated. 

As a whole the Pliocene faunas at Shell Creek and alonrr the 
b 

Caloosahatchee River are similar, and there seems to be no reason for 
separating them stratigraphically. Probably the same horizons are 
represented at both places. 
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BEDS ON ALLIGATOR (REEK 

Dall and Harris' '' write: "Near the north end of Charlotte 
a small creek cotnes in from the east called Alligato r Creek. 
1vJ r. \1\' ilcox found an extension of the Caloosahatchee beds. 

harbor 
Here 
The 

banks are about 12 feet high, the upper half being pure sand; the 
lower half contains fossils of Pliocene age, mollusks, barnacles, and 
flat Echinidae. They differ from the Caloosahatchee deposits in being 
in pure sand imtead of marl as a matrix. The upper half of t!te 
fossiliferous stratum shows the shallow-water fauna, ,.vith its usual 
partial admixture of strict ly Pliocene extinct species. Some parts of 
the bed are united by silicious cementation into a hard rock.' Dall''' 
record~ for Alligator Creek a lot ::tl 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 thi s 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 . JVIacNeil f rom A ll igator 
Creek above the highway bridge near Acline. l\J ost of the species 
previously reported from Alligator Creek were found, except Ostrea 
o f the group o i 0 . trigona/is 1.--:onrad and Encope m acropliora 
tamia111 ic nsis Nlansfleld. 

S peric s fron/ the np per bed s.-The following species were collected 
from Alligator Creek about half a mile above the ra ilroad bridge 
(station 13975): 

Trrcbra. pratexta Conrad 
Cauccllaria aff. C. agassi:::ii Dall 
Oliva .w._raua Ravenel 
Fascia/aria gigantea K iener 
Fascia/aria apiciua Dall 
.1 ! elongl'ua s ubcorouata I-Ieilpr in 
S tro111bus /'ugilis L innacns 
Ccrithium f/oridaull l/1 Morch 
!l/ odn/us 111odulus Linnaeus 
Turritclla sltba111111lata H eilprin 
1-fydro hia a~anicoloidcs Pi lsbry 
N at£ca canre11a L innaens 
_\' crit£ua m er ida. Dall 
N 1tc1tla pro.ri111a Say 
.\' ucula11a acuta Conrad 
GI_\'C)' IIl l'ris r rc tilwta Gmclin 
G/ycyntcris fllll cricmw. Defrance 
A rea ca111}yla Dall 
Barbatia. adam si Dall 
Area. lienasa 5ay 
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A rca ca.tasarca Dall 
Eoutia f•latyura (Dall) 
Pee/ell (Pect.en) :;ic:;ac Linnaens 
Pecten fuscopurpurcus Conrad 
Pecten gibbus yii,iJus Linnaeus 
Plicat ula margi11a.la Say 
Anomia si11tplex D'Orbigny 
Crassinclla awta Dall 
Crassine/la lunulata Conrad 
Crassatellites giuu<?sii Tuomey and Holmes 
Cardita arata Conrad 
Echollochw1na arci11clla Linnacus 
Phacuidc·s <mccallla<oc;!sis Tuomey and Holmes 
Phacoides lnultilill catus Tuomey and Holmes 
Phacuides 11assu /a raloosa11a Dall 
Phacoidcs prllsyi<:allicus Linnaeus (came from the highest bed) 
Phacoidcs chr:;.•sosto ·ll!a Philippi 
Cardiu111 robustum Solander 
Cardium isocardia Linnaeus 
Dosi111'a c/cgalls Conrad 
Ga(ari11111 ( Goulc!ia) lllclastriatull! Conrad 
Macrocall ista lllaculata Linnaens 
Anolllalucardia caloosa;za Dall 
Chio11e callccllata Linnaeus 
Chione athleta Conrad 
Ve11us cazllpech iensis Gmelin 
Telli11a sayi Dall 
Telli11a a./tcnza.ta Say 
Semele be/lastriata Conrad 
Abra aequa/1:s Say 
Corbula barrattia11a Adams 
Corbu/a. caloosaae Dall 
Psallllllosolcn cztHJ.iHgiallllS Dunker 
Ra11g ia cwzea.ta Gray (came from the highest bed) 

The above list of species represents the latest Pliocene fauna in 
this area and may be nea rly equivalent to the Pliocene fauna around 
Fort Denaud, 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 iVIYAKKA RIVER 

Dall and Harris write:'" "The 1-:[yakka 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. ·wilcox found a bed of lime rock at the sea level with uncharac­
teristic species poorly preserved . Above the lim~ rock are beds of 



24 FLORIDA GEOLOGICAL SURVEY·-llULLI~TIN EIGHTEEN 

shell marl considerably mixed with sand. In thi s deposit was rol!ecterl 
about 40 species of shell s of which about 10 per cent were extinct Plio­
cene species. Thi:; bed seems to have fewer extinct species than the 
Caloosahatchee n1arls and may be regarded as a little younger, perhaps 
corresponding to the Planorbis rock, which seems to be absent on the 
lVIyakka ." D<tll'" writes that the fauna of the Myakka River has a 
total of 7.3 species. of which 72 percent are Recent and none peculiar 
to the locality. 

The exact place a t which :\I r. \Vill cox obtain·ed his fossils is un­
known . l t is also not kno wn with certai nty that all the species re­
corded came irom a s ingle bed, and the fossils are, consequently, tm­
sat isfactory as horizon m:.~rkers. Pleistocene fossils are found on 
North Creek, near Osprey, which locality is nearer the coast but not 
far away from :\Iyakka River and a number of the species are com­
mon to both places. The following species reported from Myakka 
River indicate P liocene age ( those with an asterisk were not found in 
the U. S. Nat ional :\ll!Seum collection) : 

Actaeon 111_\'llk!wnlls Dall, Mitra willco.ri,: Dall*, Potamides sca!atns 
Heilprin, Tllrrit ella f'crat/C'nuata Heilprin, Collonia elegantula Dall 
(young specimen), Area rustica Tuomey and Holmes*, Navicula 
<mgneriana. Dall (young). Gafarium ·metastriatu.m Conrad*, Mactra 
7c•illco.rii Dall ( not known elsewhere), Corbula ca1oosae Dall. 

The following species. and perhaps others, indicate a Pleistocene 
age: Fascia/aria tlistans l ~amarck. Cerithi11111 nnrscarnm Say, Jvfodulus 
fioridanus Conrad. 

SPECIES FROi\I A LOCALITY ONE MILE NOJn'H OF DERMONT 

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 Creek by the writer and F. S. l\IacNeil (station 
13835) : 
Gastropods 

1-fydrobia an111icoloidcs Pilsbry 
A ctc·ocina cana!iculata Say 

At:;•s cf. A. saHdcrso11i Dall 
Rinyic 1tfa. florida.na Da11 
Trrcbra pro/ex/a Conrad. 
Trrcbra dis/ocala Say 
Conus (!oridalllts Gabb 
Ca111 ts pyymac1ts Reeve 
Conus pro/ens Hwass 
M angclia. cf. 1JI.clanitica. a .ria Bush 
111 anyclia a ff. 1li. critima Bush 



NOTES ON UPPER TERTL\RY AND PLEISTOCENE J:viOLLUSKS 25 

M aHgclia n. sp.? 
Oli<·cl/a mutica. Say 
Oli<•a. saya11a !{avenel 
.lfargiHcl!a. ovulifonHis D'Orhigny 

M argi11clla p1·ecursor Dall 
Turbiuclla scoij•moides Dall 
Fascia/aria. apici11a Dall 
Fascia/aria giga1ztca Kiener 
Busycon pervcrsul/z. Linnaeus 
;ll{cfoHgclla. subcorollala Heilprin 
A lcctrion vibf:< Say 
Ast_\'ris cf. A. TllultiliH cata Dall 
J'yr u/a. papyratia Say 
Strombus pugilis Linnaeus 
Bittium adamsi Dall 
Ccrithiunz af.qico/u:ll C. B. Adams 
Ccrithiunz g /aphyrcum !itharium Dall 
Potamides scalatus Heilprin 
Cacczun coof>cTi S. Smith 
Caecum. TC{Jlt/arc Carpenter 
Turritella suballlllllata Hcilprin 
Turritclla subw11zulata acropora Dall 
Assimi11ea sp. 
Crcpidu!a fonzicata Say 
Crucibulum auriculum Gmelin 

Tccl ollalica pusilla (Say) 
PolyHiccs duplicatus Say 
N criti11a. 111crida Da11 
Diodora altcmata (Say) 

Scap/zopods 

Cadulus qzzadridc11fa.tus Dall 
Dclltalimn sp. 

Pelecypods 

N ucula11a acuta. ( Conrad) 
Clycymcris pectiuata Gmeli n 
Barbatia adamsi Dall 
Eoniia p/atyura ( Dall) 
Area !ic11osa Say 
Arm ca.TII{>yla Dall 
A rca. aC<Jllali tus Tucker and vVilson 
Ost1·ca sculptura.ta Conrad 
l'cclcn gibbus gibbus Linnaeus 

Plicatula n. sp . 
. -1 11 0111ia si111{>fcx D'Orbigny 

.'vfytilus c.mstus Linnaeus 

Cra.ssiHclla awta Dall 
Crassincl/a dupli11imza Dall 

Card·ita arata Conrad 
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V cncricm·dia tridcnfata Say 
Echinocha111a arcinrlla Linnacus 
Plwcoidcs anodonta Say 
P /w coid,•s f>cllsyl-uanicus Linnaeus 
Phacoidrs '''accal llawe J/sis Tuomey and Ho l111 es 
Phacoidcs lllll ltilinratus Tuomey and Hol111cs 
Phacoidcs tri.wlcatus Conrad 
Phac oidcs ra.dim1s Conrad 
Dip/odol!/a. acc/inis Conrad 
Bornia sp . 
Cardi11111 isocardia Linnacus 
Cardi11111 rnb us/11111 Solander 
Lar<. icardium morto11i Conrad 
Dosi11ia c/rga11s Conrad 
M acroca./lista 11imbosa. So lander 
Parastartc triquetra. Conrad 
Chio11e callcrllata Linnaeus 
Allolllalocardia caloosa11a Dall 
TrallSt'llll CI/a caloosa11a Dall 
Tclli11a sayi Da ll 
T rllido ra. crista/a Recluz 
Corbula barnJ.ttia11a Adams 
Jlfuli11ia latera/is Say 
Castroc/ia('Jla cuneiformis Spengler 

Chione cancellata is very abundant, and the fauna appears to have 
been deposited in comparatively shallow vvater near a former shore 
line. Most of the species also occur in the highest bed at Alligator 
Creek (station 13975) . The sand bed near Bermont may have been 
deposited by the same sea as that in which the bed at Alligator Creek 
was laid down but appears to be a little younger. About 46 percent of 
the species occur in recognized Pleistocene faunas. 

The followi ng spc('ies occurring above Fort Denaud were not 
found at rlermont: Cyjwaea problematica Heilprin, A rea rustica 
Tuomey and Holmes, Pecten (Nodipecten) caloosaensis Dall, P ecten 
(Nodipecten) nodosus Linnaeus, Spondylus rotundatus H eilprin, 
Phacoidcs (,llilt ha ) d·iscifonnis Heilprin, Card·ium oedaz.ium Dall, 
Ca.rdiu1n ( Frag11111) medium Linnaeus, M acrocall-ista maettlata Lin­
naeus, Cythera. rugatina Heilprin and others. The absence of these 
forms indicates that the fauna at Bennont lived in cooler water than 
that suited to the fauna found on the Caloosahatchee River near Fort 
Denaucl. and suggests that the Bermont fauna probably lived at a 
little later time. 
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TE N TATIVE CoRRELATION OF TI-IE UPPER TERTIARY DEPOSITS OF 

Soun-rwESTER~ FLORIDA 

Table 1 presents a tentative correlation of the Tertiary deposits o f 
southwestern Florida, which are discussed in the preceding pages of 
this paper. As noted at various places, the correlation of sotne of 
these beds is uncertain, but it seems desirable to offer an interpreta­
tion and leave to fnture time the adjustments ihat may be needed. 

THE MoRE CuARAC,TErnsnc SPECIES oF THE PLIOCENE 

(ALOOSAI-IATCHEE FAUNA 

Forty of the more characteristic species of the Pliocene Caloos~t­

hatchee fauna are recorded in the list below. Of these, 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). 

Co1111S proteus H wass 
Cancellaria co11radiana Dall 
M.itra li~teolata. Heilprin 
Scaphcl!a floridana Heilprin 
V aswn itorridwn HeiJ:,rin 
Fascia/aria tulipa Linnaeus 
Fascia/aria a.picina Dall 
Stro111bus leidyi Heilprin 
N iso w illco.r·iaua Dall 
Cypraea problcmatica Heilprin 
Turrit ella. pemttcnuata. Heilprin 
Tnrritclla .l'llbanHulata l-Ieilprin and var. acroPora Dall 
N atica. ca.nrena. Linnaeus 
Fissuridca carditella Dall 
Area. aguila Heilprin 
Area calllj>_v/a Dall (typica l) 
Area. ru.stica Tuomey and Holmes 
Area scalarina Heilprin 
!\ 'a< iCitla. « ·a_,,n criana Dall 
PeciC/! cboreus solaroides Heilprin 
l'cctcn evcrgladcirsis clrar/ottcusis :1! ausficld 

centr·icus Say 
P ecten e.rasperatus Sowerby 
Pecten antcamplicostatus Mansfield 
Pr:ctcn (N odii> rctcn) coloosai;nsis Dall 
Chama crassa Hcilprin 
Clranw w illcoxii Dall 
Phacoides amabilis Dall 
P hacoid es caloosaiinsis Dall 

"P. gibbus con -
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f'ha roidcs fi clls_\' /valliclls Linnaeus 

Phacoidcs ( .1Iilllw) diMi[on11is lleil pr in 

Cardi11111 <cillcoxi Dall 
Card i11111 lll rdi11m L innacns 
Card iu111 da/l i 1-Icilprin 

Cardiuut cuiiiiOIIsi Conrad 
Cythrrra ruga ti11a 1-leilprin 
Sclllclc /ca11a. Dall 
Jlfu!ht ia sa,hotilla Dall 
M.ttlinia caloosai'nsis Dall 
C orbula w illcoxi Da11 
C or/JII/a c::t!oosae Dall 

AREA ON THE SouTH ,\ ND SouTIIWESTEIC\ SIDES oF LAKE 

0KEECHOUEE 

Many species of Piiocene shells have been thrown out by the dredge 
a long the south and southwestern shores of Lake Okeechobee espe­
cially above Clewiston to Moorehaven and between Moorehaven and 
Lake H icpochee. T he dredge probably penetrated two horizons in 
places. The lower horizon has characteristic P liocene shells like tho~e 
in the lower strata on Caloosahatchee River and Shell Creek. An 
Area aff. A . plicatura. grading toward A. transversa was obtained 6;/~ 

miles northwest of Clewiston. T:.o nlia z•ariba1is clcze•istoncnsis i\lac­
Neil '" was picked up in the same a rea. l'viacNei l concludes that thi~ 
variety came from an upper st ratum in this a rea. lv'Iorn111 floridanum 
Tucker and \Vilson, the holotype from Prairie Creek, was found at 
O rtona Lock, Caloosahatchee River. Fusinus watermani Maxwell 
Smith , the holotype from Belle Glade. a to\\"n on the Hillsborough 
Canal, was dredged from S t. Lucie canal 9 miles from Lake O keeclw­
bee. 

ARt:A ALONG \VES'! F'ALiV! BEACH CA!\'AL 

Fossils from the spoil bank have been collected on the \\' est Palin 
Beach Canal as far east as Loxahatchee. THrritclla .wbann ulata 

Heilprin, Ostrea sculpturata Say, Phacoidcs caloosaensis Dall , as well 
?-" other species, indicate that the P liocene stratum was penetrated in 
digging the canal. 

Ai{L\ ALONG ST. LUC IE CAN.\L 

The S t. L ucie cana l cuts into the P liocene from its entrance at Purt 
i\layaca to a few mil e:,; east of the Seaboard Air Line Railway bridge 
at .Indiantown. T he holotype of //.rca. aCiJualilas Tucker and \Vilson 
came from Port Mayaca (probably from the spoil bank) . T his species 
has been collected in place near Bennont and from the spoil bank 
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along the \\' es ~ Palm !leach Canal, 2 to 3 111 :les above Loxahatchee 
Post Office (station 11152) and t\\'o miles west of the rail way bridge 
nn the St. J.ucic Ca1nl. Two to three miles \\·est of St. Lucie Lock a 
small collection was obtained from a bed at wa·:e r level (station 
11145). The bed in which the fossils occur may he a little younger 
than or about the same age as that which yielded the shells dredged 
from the Pliocene at Port l'vfayaca . The fossils indicate a close rela­
tionship to those in the Caloosahatchee marl at DeLand and to the 
Waccamaw formation of the Carolinas. The following species were 
collected: A1·ra near A. plicatura Conrad ; Eontia cf . E . tillensis 
!viacNeil, a species from the Pliocene from Tilly's L ake, South Caro­
lina; Area subsinuara Conrad; Ostrea v iryinica Gmelin; Ostrea 
sor!pturata Conrad?: Cardium robustm-n Solander; Mulinia latera/is 
Say (heavy form); and Mulinia c011frarta (Conrad ) . 

UPPER TERTIARY FAUNAS ON THE EAST SIDE OF 
FLORIDA 

Caloo.wiwtrh,·c" Jllarl of Volusia County.-For the Pliocene de­
posits of Vol usia County the name ;~ ashua marl was proposed by 
Matson and Clapp, who described the characteristics of the formation 
and listed the contained species.••c Later , Mansfield '• studied the 
f am1as . These deposits are now inducled in the Caloosahatchee 
marl.' ' 

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

1. Fauna near N ashua (basal) and fauna around O range City 
and DeL and ( lower part ) , Volusia County. 

2. F auna at DeL eon Springs (upper part) , Vol usia County. 

The more characteristic forms of the two horizons a re : 

I. Conus ;mrcamawcnsis B. Smith, A rea deland ensis M ansfield 
(very abundant). P ectt?n eboreus solaroidcs Heilprin (common) , 
Area rustic a T uomey and H olmes. Chi on e ranrella.ta Linnaeus is· 
probably absent. 

2. A urinia obt usa E mmons (present) , A rea plicat ura. Conrad 
(common), Pre ten eborcus solaroides Heilp rin (very ra re ) , Chione 
cancellata Linnaeus (common), C orbula n. sp. (common ) T he last 
occurs also in the Shell Creek fauna, but the bed in which it occurs is 
unknown . 

The following speCies not formerly reported from DeL eon Springs 
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were collected half a mile southwest of the Golf Club there by the 
writer and F. S. J'dacNeil: 

T c1·cbra dis/ocala (Say) 
Margiu.:lla limatula Conrad 
Auri11ia ol>iusa Emmons 
Busycon ca/la./iculatum Linnaeus 
Busycon caricum Linnaeus 
1/yauassa irrorata (Conrad ) 
N ucula p,·oxima Say 
N uculana acuta Conrad 
Gl:.'c_\'1/lcris a;~u,?l'icaua Defrance 
A rea (Fossu/arca) adamsi DaJI 
Ostrra v iruiuica Gmelin ? 
l'rctcn cborcrts solm·odi~_·s Heilprin (1 Yah·c) 
M ndiuius dcutissus DiJlwyn 
fJ/racoidcs 11as.mlus caloosall liS DaJI 
Phacoidcs trisulcatus 111111/istriat fts Conrad 
J'hacoidcs anodo11la Say 
D i< m·icclla q:wdrisu/cata ( D'Orbigny) 
S f> oJ·tella collslricta Conrad 
Trlli11a sa)•i DaJI 
Corbula n. sp., also at Shell Creek and at Nei lls Eddy Landing 

The above species appear to be rather characteristic of the upper­
most part of the Caloosahatchee marl of Volusia County. 

DISTRIBUTION OF THE ARCINAE OF THE 
PLIOCENE OF FLORIDA 

Table 2 shows the distribution of most of the species of Arcinae. 
of Florida. The presence of certain species. especially when repre­
sented by many individuals, has been helpful in correlating the de­
posits. 

The specimens from DeLeon Springs which I have placed under 
Eontia platyura show a graduation toward E. v aria.bili's MacNeil. It 
has been pointed out by me in a previous study of the Caloosahatchee 
ma rl of eastern Florida that its faunal affinities a re as close if not 
closer to the \i\iaccamaw form<ttion of the Carolinas than to the typical 
Caloosahatchee marl. T he specimen which Dall figured '"' under the 
name "Area ( N oet·i,1) limula Conrad'' was obtained at some horizon, 
perhaps the Turrit ella-hearing bed, a long the Caloosahatchee River. 
This specimen probably should be referred to another species or sub­
species. A similar form occurrs in the lower part of the exposures in 
Volusia County. 
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The occurrence of N a.v£cula wagnerian.a ( Dall), which appears to 
be more abundant in the early part of the Caloosahatchee marl, was 
reported by lVIansfield and MacNeil'" to occur among fossils from 
the spoil bank 3 miles west-southwest of Little River, South Carolina. 

TENTATIVE CORRELATION OF THE UPPER 
TERTIARY DEPOSITS OF PENINSULAR 

FLORIDA 

Table 3 shows a tentative correlation of the upper Tertiary de­
posits of southern and eastern Florida. The correlation of some of 
the deposi ts is not yet fully determined, ami it will no doubt be neces­
sary at some future time to make adjustments. It seems to the writer 
desirable, ho\\;ever, to present the views that are best justified by 
present data. 

PLEISTOCENE DEPOSITS 

It is not the purpose in this paper to include all the localities in 
Florida at which Pleistocene faunas occur 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 fro111 each fossiliferous deposit in order to 
determine the epoch to which it belongs, and a record of the info r­
mation obtained is offered here. In the study of the Pleistocene 
fauna s more information is st ill needed to interpret fully their signi­
ficance as to origin, distribution, and correlation. This may perhaps 
be accomplished eventually by careful differentiation of the beds along 
the individual rivers and canals , by following these beds as closely as 
is possible over their horizontal extent, and by comparing the contained 
faunas with the living fauna in order to in terpret their ecological 
significance and probable origin. 

Pleistocene deposits aiong Caloosahatchce River between Fort 
Drnaud 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. During the writer's work three 
collections were mack, of which a record is given below. 

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

3 

I-I clisomCI duryi (Wetherby) 
1-l eliso111a duryi iutercalare Pi lsbry 
Physa sp. 
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Actcocina canalicHlata (Say) 
J11 arginclla. sp . 
.11 clongcJw. coro1za Gmelin 
Crrithium mrtscanull Say 
.·1nlllir(l/a? sp. 

Nucula sp. 
Pecten gibbus gibvus Linnaeus 
Anomia siJil/'i<'x D'Orbigny 
Lac<·irardiwll morto11i Conrad 
Trallscnllclla co11radialla Dall 
111 arrocal!ista sp. (young specimen) 
Paraslartr triqnclra Conrad 
Anollla!ocardia hc11driana l\Iamfiel d, n. sp. 
Chionc ranrcllata Linnaeus 
Cu mi11gia tcllinoidcs Conrad 
TclliJw sayi ( Deshayes) 

On the left bank of the river at Turkey farm, Hendry County . 
2.7 miles belovv Floweree Grove (station 14198), a small fautYa occurs. 
The Pleistocene sedim~nts at thi s place consist mainly of sand . in all 
about 5 feet thick. the upper 2 feet containing more shell s than the 
lo\\'er 3 feet. A 2-foot bed belo"' the P leistocene deposit is referred 
to the Buckingham limestone. The species found are: 

.1! r/ongcna coro11a Gmelin 
Ccrit!Jillm 1/l!tsrarill//l. Say 
Paraslarlc triqHrlra Conrad 
C hio nr canrcllata Linnaeus 

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 in a s:mdy n:atrix that rests unconformably on 4 feet of 
material referred to the Buckingham limestone (Miocene). The 
upper surface of the Buckingham has been erodecl, a;; indi cated by 
pockets of the Pleistocene matet·ial within the lower heel. The specie:' 
found are : 

J-JclisoJna scalm·• (Jay) 
/·/ clisoJila duryi ( \N cthcrby) 
l "i••ipara _qcorgiana Lea 
By thi11 clla' sp . 
. 1 Jllnicnla f!orida11a con<·cxa Pilshry 
Rissoa? sp. 

Cyrcnoida aff. C. floridana Dall 
Chirmc caner/lata Linnacus 

The Vi<•ipara was obtained directly above the contact, whereas 
the Hclisoma. came from one foot above. 

1\o fossiliferou s Pleistocene deposits were noted below Floweree 
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Grove, but they may be present. If the Caloosahatchee Pliocene was 
formerly pres·ent, it has been removed by erosion. It may be noted 
on fi gure 1 that the rive r takes a southwestern course a mile or more 
below F ort Denaud, a change that may have been caused by the former 
presence of shoreline deposits of the Caloosahatchee Pliocene sea. 

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

Plristocenc f ossils of the southw estern and eastern sides of the 
P enins ula of Flo?·ida.- T able 4 shows the species from a number of 
localities on the western and eastern sides of the P eninsula of Florida; 
also the extent of occurrence of the same species at two localities in 
South Carolina. 

L ocalities in Southwestern Florida.·-Fossils were noted at five 
localities in south\\·estern Florida. These are : 

~orth Creek nea r Osprt'y, Little Sarasota Bay, Ma natee County . Collected 
by J oseph W illcox and 'vV. H . Dall . 

Stat ion 14202, dump f rom a shallow ditch along highway, Naples to Fort 
:IIyers, 6 miles from Fort :Myers, Lee County. Collected by W. C. 
::\fanslield and F. S. i\IacNeil. Probably the same as H . G. Richards' 
locality no. 35.';" 

S tat ion 14160, marl pits a t Charlotte County stockade, 2 miles northeas t 
o f Punta Gorda , Charlotte County. Collected by 'vV. C. l'viansfield and 
F. S . MacNei l. 

5 .cct ions 11169, 14082, highest fossiliferous bed in bank o f Caloosahatchec 
R iver one-fonrth m ile below the bridge at L abelle, H endry County. 
Collected by W. C. l\Iansfield and C. Vv'. Mumm. 

Sta tion 11166, left bank o f Caloosahatchee Ri1·er , about on e-third mile abo1·c 
Labelle, H endry County, highest bed in exposure carrying a mixed 
fau na. Collected by C. W. Cooke, Stuart Mossom, and 'vV. C. M a ns­
field. 

A brief discussion of the fauna f rom each of the above localittes 
f ollO\\'S. 

A li st o f species from North Creek is given by Dall ,"c of which 
species five are said to be extinct. so fa r as known. Some of these 
species were not found by the writer and are indicated in T able 4 by 
;,R " This fauna appears to be o f late P leistocene age. 

Seventeen species were collected at station 14202, 6 miles south of 
Fort Myers. and others likely could be obtained. Of these, 10 o r 
more occur at ~ orth Creek. T his fauna is also o f late Pleistocene 
age . 

Around SO species were collected from the material thrown out in 
digging pits near P unta Gorda (stations 14160, 14 19 1) . About 30 
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of these . species occur. or have been reported to occur, at North Creek. 
However, the fauna as a whole indicates the presence during its epoch 
of water a little warmer than that at North Creek, and thus suggests 
that it probably lived at a somewhat earlier time. The horizon in 
the Pleistocene may be about the same or a littl e higher than that of 
the bed at Sanford discussed bter in this paper. 

Approximately 50 species of mollusks have been collected at ~tation 
11169, one-fourth of a mile below Labelle, and about 15 species at 
station 11166, one-third of a mile above Labelle. Both exposures are 
illustrated on plate 22, A and B, of Cooke and :\Iosson1."' The de­
scription of illustration "B,'' however, is wrong. as it illustrates a 
Pleistocene locality instead of Pliocene. The fauna at the upper lo­
cality is definitely referred to the Fort Thompson formation by Cooke 
and Mossom.'c The fauna at this place, where the containing bed 
rests unconformably upon the Pliocene is similar to that at the locality 
below Labelle, except that it contains many more individuals of 
Heliso111a sea/ere (Jay) and the species Ran,r;ia Cltlleata Gray. I have 
not seen the latter spec ies at the lower locality. The fauna at the 
locality below Labelle is probably a little younger than that of the 
locality above Labelle, but probably should be referred to the Fort 
Thompson formation . 

Localit·ies on the eastern sid;; of Florida.-l<'our localities on the 
eastern side of Florida were examined . These are: 

Station 14201 , about 8 miles southwest of ~Ielbourne, Bre,·ard County. The 
fcssihferous bed was reported to lie below the bone IJecl iu this area. 
The writer did not confirm this report. Collected by \V. C. :\-Iam­

tield and F. S. MacNeil. 

Station 14192, Buffalo Bluff, right bank of the St. Johns River, one- half 
mile, more or less, above Atlantic Co,tst Line Railway bridge, l'utnatn 
County. Collected by W. C. ~Iansfield and r. S. MacNeil. 

Station 14196, walls of a dredge cut on th e north shore of Lake ~lonroe, 

about one-fourth of a mile east of highway bridge across the west end 
of the lake at the outlet of St. Johns Ri1er, Volusia County. Collected 
by W. C. Mansfie ld and r. S. Mad\ eil. 

Station 11138, from dump of \Vest Palm Beach Cana l at 7-Mile Post out 
of \Nest Palm Beach, Palm Beach County. The uppermost foss iliierous 
stratum is exposed 4 or 5 feet above water level. Collected by C. \V. 
Cooke and W. C. ::vfansficld. 

Thirty species of mollusks were collected at station 14201, 8 miles 
southwest of Melbourne. Nearly all of the species occur in the Fort 
Thompson formation. 
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The faunas at station 14196. Lake ~lonroe. and stat ion 14192, 
Buffalo Dluff, will be considered together, as they are believed to 
represent nearly the same zone. The f<\,Hna at I IH ffalo BIHff suggests, 
however , that it might have lived at a little earlier time. About 31 
species of mollusks have been collected from tiH:se t11·o localities. On 
the basis o f the fossils. the writer previously"' referred them to the 
late Plibcenc or early Pleistocene. The fauna is now referred to the 
Pleistocene and i or convenience is designated tl1e "bed at San ford." 
The fauna at station 14196 is regarded at typical. The same fauna 
as that at Station 14196 occurs in the ldt bank of the St. Johns River, 
about 5 miles northwest of Sanford. I t may be noted in Table 4 that 
the fauna is represented by a few species with many individuals. No 
species of Turritella, so far noted, is present, though the Pliocene 
usually has them. The following species indicate a Pleistocene age 
rather than Pliocene: A nachis obr.w C. U. Adams. Iiontia ponderosa 
(Say) and var., Atriua ri[jida Dillwyn, Can/ita floridana Conrad, 
Cardiu/11 111111'icalul/l Linnal:us, Scl/lclc projicua Poulteney (probably 
only Ple istocene and Recent). This fauna appears to be early 
Pleistocene age and lived about the :-;ame time as that on the west side 
of Florida at Charlotte County stockade (station 14160) . A similar 
fauna 11·as obtained from material dredged in digging the canal 2 miles 
south of Okeechobee City. 

The species from '> tation 11138, \\. est Palm Ueach Canal are re­
corded in table 4 The fauna i:-; similar to that of the Fort Thompson 
formation, except that son1e of the spec ies indicate the presence of 
slightly wanner 11·atcr during it ~ deposition. which condition may be 
accounted for by i t~ :11ore southern lati .ucle. 

Pleistocene dcf'u.>il ncar Jlyrllc !leach and Little N.·i<•cr, South 
Caro!ina .- The occnrn.: JlCt' o f Florida Picistoccne species at hvo lo­
calities in Scuth Carolina. station 1.)858. 2 ~,~ 1n iles nortlm-cst of 
Myrtle lkach , and slat ion 13-124. 3 miles we.,;t-south11·est o f Little 
River, are recorded in t<:.ble 4. 

The South Carol ina fauna has been referred to the Pleistocene 
Paml ico forma tion. 1 t L·onL<ins the follo wing species not reported at 
F lorida P le istocene localities: Olit. 'l'ila nillul11la Dil111·yn , Ilyanossa 
obsolcta ( Say) , HltS)'COII cariw111 Gmelin, Argina pc.rata. (Say), 
J)ona.r <•arinl1ilis ,)'ay. ( Jn the other hand. the foll owing species were 

not found at station 13858 nor station 13424: .UectrioJI <·ibex (Say), 
J11clongcna corona G nll'lin , Crrithi11111 lll ll scanun Say, Jfod!rlus f1or­
idanlls Conrad. Cardi11111 isocardia I -innaeus, Lae<•icardi11111 1110rfo11i 
Conrad. 
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Obscn•ations on a few species occurring in the Pleistocenc.- --­
Hclisollla sea/arc (Jay) probably appeared in the Pleistocene. I have 
not found it associated with known Pliocene faunas. Bulla. striata 
Burguiere is present, at some localities abundantly. Olivella mutica 
Say is a common species in Florida. Jl11arginella apicina Menke is 
present at most localities as are also Fasciolaria distans Lamarck, 
Rusyron pyrum Dillwyn, and B. f'crvcrsul/1 Linnaeus. The follow­
ing species probably appeared in the Pleistocene :- Af elongena corona 
Gmelin, Ccrithiu111 nz.uscarulll Say. Atrina rigida Dillwyn, Cardita 
floridana Conrad, Cardiu111 lllllriratunJ Linnaeus, and S e111 cle proficua 
Poulteney. D·iod om altcnzata (Say) occurs at a few localities . 
• -I rca tra11svcrsa is usually present, and L ucina floridana is a common 
species. Ano111alocardia caloosana Dall is much smaller than the 
form in the P liocene. Jvfacrocallista ni111bosa Solander, the elongate 
form, 1s much more common than ill. nwculata Linnaens, the shorter 
form. 

List of P leistocene sperics.- A li st of Pleistocene species from a 
fe \\' local ities on the eastern and western sides of P eninsula r Florida 
and also f rom near Nly1ile Deach and Little River. South Carolina, is 
g iven on table 4. 

Tentative correlation of Ple istol'cnc dcposits.-A tentative cor­
relation of t he P leistocene deposits discussed in this paper is presented 
in table 5. T he relations of some of the beds a re not cer tainly known. 
For instance, the fauna near P unta Gorda (station 14160) may be 
younger than indicated. J-Io\\'cver, the con·elations are offered as 
the best now available. 



TABLE 4-LIST OF PLEISTOCENE SPECIES 

_!< 

"' "' '"' u 

WESTERN. S 

FLORIDA 
I D E EASTERN S I D E 

SOUTH 
CAROLINA 

~~~t:~m~- s~~:~~~ - --~-!.~~!. ... :::::::::::::::::::::::::::::::::::·.:::::::::::::1::::::::::::::: ·:::::::::::::: ::::::::::::::: ~ ...... ~ ...... ::::::::::::::: :::::::::::::::::::::::::::::: ::::::::::::::~=::::: : : ::::::::::::::::::: 
A cteocina cana/icu/ata (Say) ...... .................. .. .... ........ X .......... .. ... X X ..................................... -...... ............... X X 
A clean punclostriatus C. B. Adams ........... ................ ............... ................ ............... ................ ............... X ...... ... .............................................................. . 
Bulla striata Bruguiere ....................................... .. ........ X ................ X A X A ... ....... ..... ............... X ......................... .. 
Terebm dis/ocala (Say) ............................................... ............... ..... ........... A ............... .............................................. X X 
Terebra Pl'olexta Conrad ............................................... X ................ ............... .. ..................................................................................... . 
Terebra con cava (Say) .................................................... R ................ ............... .............. .. ............... ............... ................ ............... ................ X 
Mangelia cerina Kurtz and Stimpson ............ .-.......... ............... ..... ....... .... ............... X X ............... ............... X X 
l\1angetia plicosa Adams ................................................. X ............................... ............................................... ....................................................................... - . 
Mangelia cerine//a Dal1 ................................................... X ............... ...... ............................ ........................... ................ ................... ..................................... .. 
''Dri!lia" sp. ....................................................................... ............... ............... ............... .............. . ............... ............... ............... ............... X .......................... . 
Conus pygmaeus Green ...................... :............................ X X ............... ................ X .............. . ............... X ......................... .. 
Canus p;·oteus Hwass ............................ ... ................ ... _ ............... ............... ............... X .. .-................................. .. ...................... ............... .......................... .. 
Conus floridanus Gabb ........ .... .......... - ......................... .... ........... ............... ............... X .. ..................................................................................................... . 
Olivella mutica Say ...... ................................................... X X X X X ............... ............... X ......................... .. 
Oliva SllJ.'ana. Ravenel ........................................... .. .... ...... ...... ..... .... ............... X ...... ...... ... ....... .. ..... ............... ............... ............... X X 
Margine! Ia 1{1icina l\lenkc ..................................... . · X X X X ............... ............... X .......................... . 
M cwginel/a mimlfa Pfeiffer ......... .................................. R .............................................................................. ............. .............................. .......................... . 
lvlargi;zel/a bella Conrad ............. .................................... ............. .. ............... ............... X .......................................................................... .. ................. ........ .. 
Fascia/aria distans Lamarck ............................ ............ R .............. .. X X X X X ...... ................................... . 
Fa.sciolaria gigaJllea Kiener ............ ............................ . R ............... ............... X .............................................. ., .............................. .......................... . 
Fascia/aria tu/ipa Lirinaeus ......................................... ... R ...... ....... .. ......... ...... X X ............................... .... .............................. ...... .. 
Cmzt!za:'us cance!lariHs (Conrad) ..... .. .......................... ............... ................ X .......... .. ............................................................... . ......................................... . 
Cantharus tinct us Conrad ............................................. X ............................................................ .. ........................................................ , ............. .. ...... .. ..... .. 



Busycon pymm Dillwyn ........ ................ .. ....................... R X X X X X .......................... . 
Brtsycon pervcrsum (Linnaeus) .............. ......... ..... .. ... R X X X X X X .......................... . 
M elongena corona Gmelin ................................ .... ......... X X X X X .............................. -························· 
Alech'ion acrtla Say ......................................... .......... ..... . .............. ................ X ............... ............... X X 
Alectrion vibex (Say) ........ ................... .. ........ .. ... ... .... .. X X X X ............... ...... ...... ... X .......................... . 
C olumbella ,·usticoides Heilprin ............... ... ................. X ..................... ............... ......... ............................... .. ........ . 
A~~achis a;:•ara Say ............... ............................................ X ................ ... .. .... ....... .............. . ....... .. ...... ............... X 
Anachis obesa C. B. Adams ....................................... X X 
Milrella lunata (Say) ..................................................... X X ............... ............... X 
Jl,furicidea ostrearum Conrad ........ .. .... ... .. ................... X X X X X .......................... . 
Urosalpin.r perru.gatus Coi1rad ................................. . R . ............. ............... .............. . ........................................ . 
Urosalpin:r tampaensis Conrad ...................................... R ............ .............. ............... ............... .. ........................ . 
Eupleura cauda/a Say .......... .......... .. ............................ X ............... ............... ............... .............. .. ........................ . 
Cymalium aqttofilis ReeYe .............. ........................... .... .............. .. ... ............... ............... ............... ............... .............. X ~ ........................ . 
Ceritlriopsis srtbr!lata Jviontagu ........ ............................. ............... ............................. ....... ........ .. .... .. .. ...... ....... X ........................... . 
Pyramidella, 1 or 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 pugilis Liimaeus .......................... ,. .. ............. R ............... ............... ........... ............... X .. .................... . 
Scala friel ei Dall ...................................................... ........ X ................ ............... ..... . ............ ............... ....... .... ... ............... .. ................ ........ . 
Cerithirt1n ntuscanun Say ............ ............ .... ........ .. ....... X X X X X ....... .. ...... .............. . A ........... .. ............. . 
Cerithirmr algicolum C. B. Adams ........ .. ................. ............... ....... ... ..... X ......................... .. 
Modulus floridanrts Conrad ........ ................................ ... X X .............................. X .......................... . 
Caecron rcgrdarc Carpenter ... ... ... ... ......... ....... .. ......... .... .............. .. ......... .. . . .... .. ... ...... X .......................... . 
Rissoina clresnelii Michaud ..................... .. ................. ............. ............... X X ............... ............... ............. .. X ......................... . 
Rissoilra laevigala ( C B. Adams) .................... .. ...... ............ .. . .............. ...... ......... . ........... .... ............. .. .............. X .......................... . 
Rissoa ( Onoba) callistroplria Dall Yar. ............ ...... X ............... ............... .. . ... ............... . .. .......... .. ........... .. 
Crepidttla con~·e.ra Say .......................................... ........ X X X X X .......................... . 
Crepidula plmra Say ...................................................... X ..... X .. ............... X ....................... .. 
Polinices duplicatus Say ............... ........ .. ...................... .. X ...... ....... .. , X ................ ............ ............ .. ............... X 

~fff:tf.j]f?ff~~l~~.:.u ~ I ~ - 1 ~ ; ; _ 
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FLORIDA 

vVESTERN S I D E EASTERN S I D E 
SOUTH 

CAROLINA 

Glycymeris pectin ala Gmelin ·--···············-············· ·········. X ............ ··-···-·····-·· .. ..... . ............... . . ........ ................. . 
tlrca secticostata Reeve ............................ ........... .. ........ R ----··········· ............... ............... ........... . ..... .................... . 
Area transversa Say ...................................... .. ...... .. ......... X X X X X X X 1 spec. X 
Eontia po11derosa (Say) .......... .................................... ................ ............... X ............... ............... ............... ... X X 
Eonti<L ponderosa (Say) var. .................. .. ............................ ...... ............... ............ ... ............... ............................... X ............... -·-· --·-·····-------------· 

~~;~;~ ~i~~~ic~il~~cli;;··:::::::::::::::::::: :: :::::::::::: : :::: ::: ::::::: X ............... ::·:::::::::::~ ::::::::::::::: ::::::::::::::: ::::::::::::::: ~ ···-- -~- ---·· ::::::::::::::: ······-·x_--····--------·-
Ostrea gr. 0. equestris Say --------·-········.. ..................... ............... .............. .. .............. ............... ............... X X 
Pecten ( Clzlamys) gibbus Linnaeus ......... .. ............... X X X .............. . .. .. .. ......... ....... ....... X ----··x_······ ·-----··x_··---- --------·-
Anomia simplex D'Orbigny ------------------------------------------ ---------------· X X X X X X 
M odiola-ria l-atera/is Say ..................................... .. ........ ............... X ................................................................. .. 
M til exustus Lamarck X - ---x------ ......................... .. 
M~di~L de miss us Dillwy~-- -:: ::::::::::::::::::::::::: : :::::::::::: : ...... R ...... :::::::::::::: ::::::::::::::: ......................................... .. ::::::::::::::: ::::::::::::::: .......... ::::::::::::::::::::::::::: 
Polymesoda sp. ........... .... ............. .. .................................. ... .. ........ .. ............... X ............... ............... ... .. . ... ...... ............. .. ............................ .. 
Plicatula gibbosa Lamarck .... .. ..................................... ............... X ....... X ....... . ---------------------------------------------· -- ---- ------ -- -- -- ---- -- · .......................... . 
Cardita jlorida11a Conrad ............................................... X X X X X X X ......................... .. 
Ca-rd ita doming11ensis D'Orbigny ................ .. ..... .......... R .............. ............... ............... ............... ............... .. ...................................... .. 
Phacoides multilineatus Tuomey and Holmes ...... X X X ............... ............ ... ............ ... X X 
Phacoides a11zia1tft1.s Dall ............................... .... ....... .. ... ... ............ ............... X ................ ................ .. ............ -······· ··-···· ... ... ......... X .......... .. .............. . 
Phacoides nassulus Conrad .......................................... X X .......................... .. ....................................................................................... .. 
Phacoides 'pensyh•a11icus Linnaeus ...... .. ..................... -.............. ----------------- ------------- ................ ............... ------------------------------- ............... X .......................... . 
Phacoides pectinatus Gmelin ........................ ................ R - ....... -- ---- . ..... . .............. . .... .. ... .. ........ .. .... ____ ........................................ . 
Phacoides muricatus Spengler ------------- --- --- -- ------------· R ---------------- -------------·---- .. X _________ ............... ------- ----------------------- ------------- · ......................................... . 
Phacoides radians Conrad -·················-····················· ·· ···- ··············· ··············· ················ ··············- ··· ············ ··············· ........... .... ............... X 



Lu~ina ch1)'sostoma (Mensch en) ............................... ............... ............................... .. ............................ ............... ................ ............... X ......................... .. 
Luci11a. floriqalla ~onrad ............................................... X A X X X A ................ ............... A ......................... .. 
Codak-za orbzculans Conrad ......................................... - ............... .. .............................. .. ............. ............... ........... .. .. X ......................... .. 
Sporte/la collslricta Conrad ........................................... R ................................................ ..... ....................... .............................. ......................................... . 
Sport ella protc.t·ta Conrad .......................... .. ............... .. ............. ............... ................ X ................ ............... . ............................. .......................... . 
Diplodollla aff. D . caloosaensis Dall ....................... _ ............... ............... .. ............ ................ ................ ............... .............. .. X .......................... . 

g~~~~~~~~~~rz?;~~~;,:~::lctf~n~'~r~~-~-~:. .. :::::::::: : : ::: ::::: ::: : : ~ ::::::::::::::: .:::::::::::::: ::::::::::::::: :: : ::::: ::::::~ ::::::::::::::: ::::::::::::::: ...... X' .... -...... X ............. ~..... ~ 
Cardium robu.stum Solander ................... ,.................. X X X X X X ............... ................ X 
Cardium -isocardia Linnaeus ......................................... X X X X X X A .......................... . 
Laevicardium morton£ Conrad ................................... X X X X X X ......................... .. 
Dosinia elcgans Conrad ................................................. X X X X ......................... .. 
Dosiuia discus Reeve ........... ........................................ .. X X .... .. ......... .. X X 
At~oma/ocardia c.aloosal!a Dall ..................................... X X X X X ............... ......................... .. 
Anomalocardia czmeimeris Conrad ............................. . .... .. .......... .......... ... .............. ............... X .......................... . 
TranSCI!IZ ella COI!radialla Dall .. .................................... X X X X X X X ......................... .. 
Cqllocardi<J cf. C. saya11a Dall...................................... X X X ........ ....... ............... X X ......................... .. 
Parastarte triquetra Conrad ......................................... X ............... A X X X A ......................... .. 
Gemma gemma purpurea Lea ....................................... X ............................... ............... .. .......................... .. 
M acrocallista 11imbosa ~olander ................................... X X X X A X ......................... .. 
Chio11e cancel/ala Linnaeus ........................................... X X X X X X X X X X 
V mus Ca?llpcchiensis Gmelin ....................................... R X X ............... ............... X X 1 spec. 
Telli1za altenzata Say ......................... .................. .......... .. .. X X X .... ........... ............... ......................... .. 
Tel Iiila sayi (Deshayes) .................................. .. .. .......... ............ ........... ..... X X X X X 
Angulus versicolor Cozzens ........... ................ .. ....... ..... X ............... ............... ............... .. .................................. ................ .......................... . 
Telli11a simi/is Sowerby ................................................. .. .. .......... . ............... .... .. ......... ........ .. .. .. . ............... ............... ............... X ......................... .. 
Tellina mera Say ............. .. .. ............................................ ............... ............... . .. ............ - ............... ............... .............. ............... X ......................... .. 
Telli11a subens Dall ..................................................................................................................... _ ............. .. ............... ... ........... ............... X .......................... . 
A11gu/us sybariticus Dall ........................................... R -..... ........ .. .... ............. ....... .................................................................. ......................... .. 

f-~7J~~~rt~t{;;~~a PR~~~~~ey ... :::::::::::::::::::::::::::::::::::::::::: ::::::::::::::: .:::::::::::::: ~ ................ ............... ............... X X X 
Tagelus div isus Spengler ...... .. ............. ........................ X X ...... X ........................... X ........... X ............. X ............ X .............. )( .............. .. 
Spisula fragilis Gmelin ...................................... ..... ... .. ................ .... ... ... ......... ............... X ................ X ......................................... . 
Muli11ia latera/is Say ................................................ .... .. ................ ............... ............... . .... ......... ............... ................ X X 
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Mulinia latera/is corbuloides Reeve ·················-·-······· 
En·ilia conccntrica Gould .............. ...... ........ .... ..... ...... . 
Corbula barrattiana C. B. Adams .............................. . 

.... ... 
0 z 
X 
X 

FLORIDA 
WESTERN S I D E EASTERN S I D E 

SOUTH 
CAROLINA 

....... ......... X ... .......... ................. . .. ............ . .............. . .... .......... .. ................ , ........ x············ ··· 

. .............. X ..................... ..... ..................... X X .. .. ... .. ................ .... ... ........ .. 
Rangia cuneata Gray .................. ............ ................ .. .... .. ............... .............. ............... X ........................ .. 
Bamea (Scobina) costata (Linnaeus) ........................ .. ........ _. ............ X .............................. ::::::::::::::~::::::::::::::: :::::::::::::::::::::::::::::: X 
Auatina canalicu/ata Say ............................................. .. X ......... ..... . X ,............... ..... .......... .............................. ................ ... ........... . X 

~~~:,~~:~;~;,it!~- s j,i~·;;;~;;;;-- -R·~~~-~--·::::: ::::::::::::::::::::::::::::: -..... R. ...... ::::::::::::::: ...... ~ ...... ::::::::::::::: ::::::::::::::: ::::::::::::::: ::::::::::::::: ::::::::::::::: ::::::::::::::: :::::::::::::::::::::::::: 

A. Abundant 
X. Occurrence 
R. Not seen, cited fide Da11 



TABLE 5.-TENTATIVE CORRELATlUN OF THE P LEISTOCENE DEPOSITS 

FLO RIDA I SOUT H CAROLI NA 

\VEST SIDE EAST SlflE 

Pamlico fo rmation Beds on North Creek; Beds exposed :-.r vrt le Beach 
and equi valent 6 mi les south of Fort Myers (stati on 13858) and 
beds (station 14202) ; probably contempo- Litt le R iver 

raneous. (station 13424). 

For t T hompson Beds cxpesed below and above Labelle Beds exposed s miles south west of 
fo rmat ion and between For t Denaud and Alva; Melbourne (station 14201) and along 

beds exposed below Labelle may be \Vest Palm Beach Canal 
younger than those a hove. ( station 111 38) . 

Red at Exposu res 2 miles northeast of Beds exposed near Lake !\1onroe 
Sanionl P unta Gorda (s tation 14160). tYPica l bed of San ford (station 

t"4196: Bufialn Blu ff (station 14192) ; 
probably nearl y contemporaneo us. 
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DESCRIPTIONS AND DISCUSSIONS OF UPPER TER­
TIARY SPECIES, ESPECIALLY OF THE BUCK­
INGHAM LIMESTONE, AND OF PLEISTOCENE 
SPECIES OF FLORIDA 

CANCELLARIA (CANCELLABIA) cf. C. TABULATA Gardner and Aldrich 

Plate 1, figure 11 

The material consist s of an incomplete external mold sho,,·ing only 
the upper part of the original ~hell. 

Horizon and ocrurrence.-Buckingham limestone, station 14184, 
lower bed, right bank of the Caloosahatchee River, about 3 miles above 
Alva. 

Cancellaria tabulata is restricted to the upper rviiocene. 

CANCELLARIA (CANCELLARIA?) aff. C. VENUSTA Tuomey and Holmes 

The material consists of an internal mold and an incomplete 
external mold. The external mold is larger than that of Canreiiaria 
'i'{'Jlllsfa, a Pliocene species, and in that feature may indicate a closer 
relationship to C. propcven11sta Mansf1eld, an upper l'viiocene species. 

Orclln·ence.--Buckingham limestone, station 14184, lower bed in 
right bank of Caloosahatchee River, abo ut 3 miles above Alva. 

DORSANUM? cf. D . ? PLICATILUM (Bose) 

Plate 1, figure 4 

Dorsnuwn ? p!iratillrlll (Bose) is believed to occur in beds not 
younger than upper ;'viiocene. T he material consists of an incomplete 
external mold. 

Horizon and occi!ITcna.-Duckingham limestone, station 13927., 
Buckingham. 

TURRITELLA aff. T. CARTAGENENSIS Pilsbry and Brown 

Plate 1, ligures 2, 12 

T11rritclla cartagenensis Pilsbry and Urown"" came from the 
neighborhood of Cartagena, Colombia, South America. The speci­
mens at hand may have coarser sculpture th::~n T. cartagcnensis. but 
evidently they show some relationship to it. The spiral sculpture 
consists of f1ne lines alternating with secondary threads. 

Horizon and occllrrcnce.-11uckingham limestone, station 14078, 
in place, onc·-hali mil e above Alva: station 14184, in place, right bank 
of Caloos·ahatchee River across from F lo weree Grove, about three 
miles above Alva; station 141 94, dredged from the Caloosahatchee 
River 200 yard~, more or less, above Olga bridge; station 14075, 
dredgings from Caloosahatchee River, one mile below Olga. 
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TUB.B.ITELLA cf. T. PONTONI ManRfield 

P late 1, flgures 3, 8 

Turritclla pontoni Mansfield'" was described from a sand of upper 
Miocene age at a locality 42 miles west of l\'(iami. Florida. The 
material consists of rather poorly pres·erved large specimens. A 
carina is present on the lower third of each whorl and the whorl is 
less depressed medially than the specimen referred to T. aff. T. carta­
.r;enensis Pilsbry and Brown. 

Horizon and occurrencc.-Buckingham limestone; quite common 
at Buckingham; station 14075, dredged from the Caloosahatchee 
River, one mile below Olga. 

TUB.RITELLA BUCXINGHAMENSIS Mansfield, n. sp. 

Plate 1, flgure 1 

Shell large, moderately slender, and strongly sculptured spirally. 
The sculpture consists of 5 primary nodulated spirals. The upper 
two spirals and the one above the basal spiral are of about equal 
strength and stronger than the others; the medial one, which lies at 
the constriction of the whorl, and the basal one are also of about the 
same strength. A secondary spiral lies between the posterior two 
and the medial one. The species is described from a silicified anterior 
end of a shell. 

Holotype (U. S. Nat. Mus. No. 497966) measures: length of frag­
ment, 40 millimeters; diameter, 17 millimeters. 

Type localit:y.-Station 11175, Buckingham, Lee County, Florida. 

I-I ori:::on and occurrence.-Buckingham limestone, upper l\Iiocene; 
fairly common at type locality; station 11742, Alva, Caloosahatchee 
River, in place in the river bank; poorly preserved molds but probably 
belong to this species; station 14075, dredged from Caloosahatchee 
River, one mile below Olga; station 14184. lower 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 Turrite/la burdcni Tuomey and 
Holmes from the Duplin marl and to T. apicalis tensa Dall, reported 
as a Pliocene Caloosahatchee species. In size it more closely re­
sembles the upper Miocene species. The figured holotype of Turri­
fe!/ a apicalis tens a. (Cat. No. 113461), is unlike other specimens in the 
Pliocene Caloosahatchee marl and may have come from a somewhat 
lower horizon. It is reported to occur on Caloosahatchee River, but 
no place on the river is given. The specimens from station 14184, 
across the river from F loweree Grove, are more closely related to T. 
apicalis tensa , but in the new species the medial constriction is deeper. 
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TUR.BITELLA APJ:CALIS Heilprin 

Plate I, figures 9, 10 

Turritr:lla apicalis Heilprin occurs abundantly 111 the Pliocene 
along Caloosahatchee River and at Shell Creek. 

A number of specimens of Turritr:lla apicalis Heilprin were 
dredged from the Caloosahatchee River a quarter to a half mile 
(stations 14194 and 14190) above Olga. The matrix in which the 
external molds occur consists of a dark gray, porous limestone having 
a few molds of Chione ulocyma. 

The occurrence of this Tnrritr:lla strongly indicates a Pliocene 
fauna associated with revvorked upper Miocene species. 

NUCULANA, sp. indeterminate 

The material consists of internal molds·. The molds represent 
larger shells than species referred to N ucula.na acnta Conrad from the 
P liocene Caloosahatchee. The preservation of the material does not 
warrant specific determination, but apparently only one species IS 

represented. 

Horizon and occurrence.-Buckingham limestone, station 11792, 
exposed at low tide at Alva, Caloosahatchee River; station 13927, 
Buckingham; station 14184, across the Caloosahatchee River from 
F loweree Grove; station 14078, in place in bank of Caloosahatchee 
River half a mile above Alva. 

NAVICULA OCCmENTALIS PhWppi? 

The material consists of one poorly preserved internal mold whose 
specific determination is questionable. 

Horizon and occurrence.-Buckingham limestone; station 13927, 
Buckingham. 

NAVICULA UMBONATA Lamarck? 

The material consists of four internal molds of soft argillaceous 
iimestone with phosphatic grains. 

Horizon and occnrrence.-Buckingham limestone, station 11742, 
exposed at low tide in bank of Caloosahatchee River at Alva. 

AR.CA LIENOSA Say 

Area lieuosa Say ranges in time from upper Miocene to the P lio­
cene. 

H ori::;on. a11cl occu.rrence.-Buckingham limestone; station 13927, 
Buckingham ; station 14184, lower bed in the section on Caloosahatchee 
~iver across from Floweree Grove; station 14190, clreclged from 
Caloosahatchee River half a mile above bridge at A lva. 
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AB.CA (C:UNEAB.CA) SCALAB.IS Conrad, variety? 

Plate 3, figure 6 

Area ( Cunearca) sralaris Conrad is believed to occur 111 beds not 
younger than upper Miocene. 

The material consists of internal and external molds. All the 
molds represent a much smaller shell than Area (Cuncarca) scalarina 
Heilprin, a Pliocene species. The form appears to be the same as 
that occurring in an upper lVIiocene sand along the Tamiami Trail at 
a locality 42 miles west of Miami, listed by Mansfield."' 

Horizon and occurrence.-Buckingham limestone; station 13927, 
Buckingham; station 14184, lowest bed exposed in right bank of 
Caloosahatchee River across from Floweree Grove; station 14078, 
right bank of Caloosahatchee River half a mile above Alva; station 
11742, exposed at low tide at Alva; station 14075, dredged from the 
Caloosahatchee River one mile below Olga. 

ARCA DELANDENSIS Mansfield, 11. sp. 

Plate 4, figures 4, 8 

Shell thin, elongate, rather low, nearly equivalve. inequilateral; 
posterior end slightly more expanded than anterior end . Beaks low, 
medially depressed, and situated at about the anterior third of hinge 
line. Ribs 35 to 37, including 2 finer ribs adjacent to the anterior 
margin, slightly wider than interspaces, nearly flat on right valve ami 
slightly rounded on left valve, and weakly crenulated on anterior side. 
Cardinal area narrow, marked by 2 angular grooves which meet under 
the beak. Hinge line nearly straight. Base widely rounded. 

Cotypes ( U. S. Nat. Mus. No. 352281) measure: Right valve, 
length 31 millimeters; height, 20 millimeters; diameter, 8 millimeters. 
Left valve, length, 27 millimeters; height, 18 millimeters; diameter, 
8 millimeters. 

Type locality .-DeLand, Volusia County, Florida. 

Horizon.- Pliocene, Caloosahatchee marl. 

Other occurrences.-Florida: station 5010, DeLeon Springs (1 
valve); ?Sta. 5019, Orange City, North Carolina: Sta. 3931, Cronley; 
Sta. 13156, 'vValkers Bluff, Cape Fear River (this form appears closer 
to the new species than to A. plicatura Conrad). 

Area delandcnsis has been referred previously to A. transversa 
Say, a Pleistocene and Recent species. It differs from the latter, 
however, in having a thinner and lighter shell, a less expanded 
posterior end, a more rounded base line, a longer hinge line, and a 
less anterior beak . The thinness of the shell of the new species 

4 
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approach<:,; that o f speci1nens from ~immon ,; I :luff. S . C., a Pleisto­
cene species referred to A. trans<:crm . 

• -'1. ".s ubshllfata" Conrad. ,./. plicatura Conrad, and A. de!andensis 
n. sp. , all f rom the P liocene, arc clostly rd ated. A comparison o r 
these species indicates that .-1. subsinuata i,; ustw.ll y larger and more 
elongate; A . f'lica tura shorter and more rounded with a rather high 
beak; and A . dclandcnsis thinner with a rat he r low beak. However, 
at some locali ties . the form s appear to i!1tergradc and it i~ uncer tain 
where tc, place them. 

OSTREA MERIDIONALIS Heilpl'in 

Oslr<'a Jllrridio11alis Heilprin, Trans. \Vagner Free Inst. Sci .. Pi1ilaclelphia, vol. 
I , pp. 100, 101, figs. 35, 35a, 18S7 

T he type locality o f Ostrca /1/cridiiJila!is Hcilprin is believed to be 
111 the "marl'' banks below T horpe\, probably ';ome \Yhere above or 
below Alva. Dal!'e considered 0 . 111crid ionalis a synonym of 0. 
sculf'lurata Conrad. I am unable to decide to \\·hich of these specie,; 
some of the small specimens should be assigned. Ostrca 111cridiona1is 
is a very large and heavy shell and resembles 0 . haitcnsis Sowerby, 
and for that rea5on has been, in some instances, mistaken for it. 

Hori:::011 and occuJ-rc"ncc.-Buckingham limestone; station 13927, 
Buckingham; also a long the Caloosahatchee River at the following 
places :- station 4997, in place about 1 mile above Caloosa: station 
11742, exposed at low tide at Alva; station 11 73, in place about 2.8 
miles east of Alva: station 13928. dredged half a mile below Alva. 

OSTREA DISPARILIS Conl'a.d 

Ostrca disj>arilis Conrad, in localities outside of Florida . is be­
li eved not to occur above the upper M iocene. 

Hori:::on and occu1-rrnc"c.- nuckingham limestone; station 13927, 
Duckingham. The following localities are along the Caloosahatchee 
River: station 14076. one mile above O lga (dredged); station 14077, 
two miles above O lga (dredged); station 14075 (dredged), one mile 
below Olga; station 13928, a half mile below Alva (dredged) ; station 
14078. half a mile above Alva (in place). 

PECTEN (PECTEN) OCHLOCXONEENSIS LEENSIS M ansfiel d, n . subsp. 

P larc 2, Jigurc 3; Plate 4, figure 9. 

Left concave valve rather deeply concave throughout except for 
the lateral margins, \vhich a re beveled. Ears large, equal, bent back­
ward in harmony with the convexity of the disk; marked by one 
incised radia l, and crossed by closely spaced lamellae. Submarcrins 

h 
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rounded and without radials. H.ibs 13 to 16 ( 15 on the cotype) m 
number, a ll ly ing in the concavity, nearly Hat over the early and mid­
dle part o f the d isk and very gently concave distally, with flat inter­
spaces twice as wide as the ribs. \ Vhole sur f ace marked by very 
closely spaced concentric lamellae. 

Right convex valve not ent ire. evenly rounckd. East bent down­
ward. ma rked only by growth structures. Disk with about 19 nearly 
fl a t, smooth ribs ( the three on the lateral side being weaker ), distally 
w ideni ng, separated hy na rrower spaces. 

Cotypes ( U. S. Nat. M us. No. 497982) 
length 63 millimeters; height 56 millimeters. 
millimeters; convexity about 12 millimeters. 

measure : Left valve, 
H.ight valve. height 44 

T·yp·e !oca!ity.-Station 13927, E uckingham, T---ee County. F lorida. 

The new subspecies is closely related to P ecten ( Pecten) ochlocll­
oneensis :\fansfleld from the upper lVI iocene of Florida. The leit 
valve o f the new subspecies has a deeper convexity than the species, 
and the rig ht valve has wider ribs, \\·h ich show a little less tendency 
to bifurcation. The concentric lamellae on the new ;;uhspecies are 
also finer. 

H orizon and occurrence.-1\uckingham limestone, upper :\I iocene. 
Abundan t at type locali ty ; Station 14075, dredged from Caloosa­
hatchee R iver one mile beiO\\' O lga. The specimen from the follow­
ing stations are related bu t 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 o f Immokalee ( 1 le ft valve less 
compressed) ; Station 11180. Tamiam i Trail at Carnestown , Collier 
County (fragment); S ta tion 11176. about 11 m iles east hy north of 
:\Jarco, Collier County (f ragment ). 

PECTEN (PECTEN) WENDELL! OLGENSIS Mansfield, n. s utJsp. 

P late 2, 11gures I, 2, 4 

Shell small , 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 r igh t valve, w ith 14 rounded ribs; two weaker ribs alternate 
\\;ith a single stronger rib. 

Holotype with a ttached valves ( U. S . Nat . ~Ius. No. 497970) 
measures : length , 22 milJimeters; height , 22 milJ imeters; diameter, 7.4 
m iII imete rs. 

Typ e lora/i(y.- Station 14077, dredged from the Caloosahatchee 
River, 2 miles above O lga. 

4 A 
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Hori:::on a11d OCCII/Tencc.-Pliocene?; st a tion 14076, dredged one 
mile above O lga and station 14194 a quarter of a mile above Olga. 

The new subspecies is closely allied to Pecten -wc1tdelli Tucker 
from the P liocme Caloosahatchec marl at Fort TJenaud and at Shell 
Creek. but is larger than the latter species and has more rounded ribs. 
The right valve of P. 'Wcndclli has sharper primary ribs , which a re 
usually intercalated with a fmer rib, whereas the left valve usually 
has three instead of two \\"eaker r ibs between a stronger r ib on either 
side. 

Both P('(/en wcndcfli and the new subspecies differ from P. 
leonensis .Mansfield. a knO\Yn M iocene species, in having a less inflated 
right valve and a higher left valve and in the character of the radia ls. 
The ne\\· subspecies appears to intergrade the known Miocene and 
Pliocene species. 

The original of figure 8, plate 4 o f Tucker" probably should be 
referred to P ecten wcndelli and not to P. leonensis, and her figure 9, 
plate 4 appears to be incorrectly identified. The illustration of t!Ji;; 
form indicates that it may be closely related to the new subspecies P. 
'il'CIIdrlli olyensis. 

One small right valve collected at \Valker Bluff, Cape Fear River 
(station 13156) appears also to be more closely related to the new 
subspecies olycnsis th ::tn to P ecten leonensis. The matrix adhering 
to the new subspecies consists of a limey clay and phosphatic grain~. 
This group may be nearer the subgenus Chlau1ys than the subgenus 
Prcten. 

PECTEN (CHLAMYS) CALOOENSIS Mansfield, n. sp. 

Plate 3, figures 1, 3 

Chla111ys (1-'/ayiuctrnilliH) coJnf>arilis (Tuomey and Holmes) [part!. Tuckcr­
Rc wlaml. Mus. royale historie nat. Belgique Mem., Deuxicme ser ie, Fasc. 13, 
p. 43, pl. 4, lig. 14 [not pl. 3, fig. 11] . 1938. 

Shell rather small , suborbicular, nearly equivalve a nd slightly in­
equilateral; posterior region more produced. Both valves with about 
20 high. narrow, flat-topped, squarish ribs, separated by spaces a little 
wider than the rib". Ears rather large, marked by 4 to 5 faint radials. 
Submargins withont radials. Cm,centric sculptme of fi ne, closely 
spaced lamellae. 

Cotypes (l.J. S. Nat. l\-Ius. No. 479979) measure : Right valve, 
length 48 milli meters; height, 49 millimeters ; diameter, 15 millimeters. 
Ldt valve, leng' h 47 millimete1·s: height. 47 mill imeters; diameter , 14 
millimeters. 

Type locality.-· Stat ion 14075. dredged from Caloosahatchee River, 
mile below O lga. 

f-1 ori:::on and orr IIITcllrc.-Buckingham limestone, upper Miocene. 
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Section 13927, Buckingham, Lee County; s tation 13928, dredged 
from Caloosahatchee River a hal f mile below Alva ; station 1-1-077, 2 
miles above Olga; station 14076, 1 mile above O lga; station -1-997, in 
place 1 mile above Catoosa. 

This species is rela ted to P eete//. co mj>arilis Tuomey and Holmes, 
a known M iocene species, diffe ring from the latter in having 2 or 3 
fewer ribs and sculptured with finer concent r ic lamellae. It differs 
from P . evergladensis M an sfield in having a less expanded shell and 
narower and higher ribs. 

T he new species f rom the Buckingham limestone at Bucki ngham 
and elsewhere, as noted above, i ~ somewh:tt si milar to but not identica l 
with specimens from South Carol ina that I consider typical oi 
''ChlaJJLys (Plagioctenium) comparilis (Tuomey and Holmes)." 

Tucker-Rowland'"" designated a le ft valve from nuckingham. 
Fla., as the neoholotyp e of ''C/z /,r nt ys (Playioctcniutn ) co ntparilis 
( TuonH'Y and Holmes ) ." 

The pres·ent practice is to selec t a n eoholo type from the original 
locality of the species. and it would con fo rm more nearly with the 
rulc:s of zoological nomenclat ure to select a spec imen from South 
Carolina rather than from F lo rida. There io re , I des ignate a right 
valve in the U . S . National iVIuseum under the Catalogue No. 11447 
from South Ca rolina identi fied by 1~. P. \\'hi t tic ld as "Pcct.:;t co ni ­
pari/is Tuomey and Holmes ." The matrix on thi s specimen is the 
same as on othe r fvssi ls irom '·Smiths Goose Creek ," Berkeley 
County, S. Car. A lthough no specific locali ty is reco rded fo r the 
specimen by Tuomey and :Holmes it probably came from the Goose 
Creek locality. lt agrees in detai l with the origi nal illustration of a 
r ight valve of Tuonwy and Holmes species. 

PECTEN (CHLAMYS) EBOREUS BUCKINGHAMENSIS Mansfield, n. subsp. 

P late 3, ligures 4, 5, 8 

S hell rather large, modera tel y inflated , nearly equivalve and nearly 
equi lateral. L ef t valve weak ly depressed in it s posterior a rea. Ribs 
about 18 in number on each valve, nea rly fl at or ve ry slightly rounded, 
smooth except for moderately coarse concent r ic g rowth lin es, rather 
wide-about as wide as interspaces. Ears w ith faint radial s crossed 
by fine, closely spaced lamellae. 

Holotype, attached valves ( U. S. Nat. M u s. no. 497972 ) , measures: 
Length, 90 millimeters; height , 84 millimeters; d iameter, 25 milli­
m eters. 

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

Some topotypes are large r than the holotype. This subspecies 
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differ:; from Pecten (Chla111ys) cbo>·rus solaroides Heilprin in lacking 
interradials. which are pn:sent especially on the left valve of the 
P liocene species. 

lfori:::on a11d ocnrrrcnc .: .- 13uckingham limestone. upper :\Iiocenc; 
type locality (abundant) ; station 117 42. 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 
belo\\' Olga; station 14184, right bank of Caloosahatchee River, lower 
bed, across f rom Floweree Grove. about 3 miles above Alva. 

PECTEN (NODIPECTEN) NODOSUS FLOBIDENSIS Tucker and Wilaon 

f' cclrll (Lyrof'ccicn) /'itticri floridc11sis Tucker and \Vilson, Bull. Am. 
Palentology, val. 18, p. 43, pl. 8, fig. 6, 1932. 

T_\'{c loca/ity.-Buckingham, Fl0rida. 

A nt1111her oi specimens were collected by the writer and F. S . 
Mad\eil from the type loClh_v . The subspecies floridensis appears 
to be more closely related to Pecten (I\'od-ipectcn) uodosus Linnaeus 

• than to Pccfcl! pittiai flail. The ribs are wider, more quadrate in 
section. and usu:tlly k~s nodose than on P. nodosus, but some left 
valve;;; sho\\' quite strong nodes on the ribs. 

Pccfcll ( Nodij,cctcn) pitticri colliercnsis 
Tamiami limestone is more closely rebtecl to 
1/.0d OSII.S. 

Mansfield from the 
P. pittien · than to P . 

Huri:::on and llr'C IIrrrllcc.-1\nckingham limestone; Buckingham 
station 14075. dred12.ed irom the Caloosahatchee River, one mile below 
Olga, fragment which may be the subspecies flo1·idens-is. 

LIMA (MANTELL UM) CABOLINENSIS D all 

Plate 2, figure 6 

Li111a (Jltfan/ ,·1111111) carolin cnsis Dall occurs in the Duplin marl of 
the Carol inas and in the Ca11rrllaria zone of Florida, both of upper 
Miocl·ne age. 

Hori:::on and occllrrrncc.- Buckingham limestone, station 13927, 
nuckingham. F lorida (two valves). 

ANOMIA SIMPLEX D'Orbigny 

.//n o111ia silllf'l<'x [)'Orbigny occnrs in deposit;; rangtng from th•2 
upper i\Iiocene to the Recent. 

Hori:::on and orcurrrnrc.--1 \uckingham limestone, I:uckingha111 , 

Florida, and at a munbn oi localiti('s along the Caloosahatchee River 
refe rred to the Buckingham I i mcstone. 
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PLACUNANOMIA PLICATA Tuomey and Holmes 

Plate 3, figures 9, 10 

Placunano1nia plicata Tuomey and Holmes occurs 111 the upper 
Il'liocene in the Carolin as and in Florida. 

H ariz on and ace urrl'ncc.-Burkingham limestone, station 14194. 
dredgings from Caloosahatchee River, 200 yards more or less above 
O lga bridge, Lee County, Florida. Only one specimen with attached 
valves was collcrted. The matrix consists of a light-colored lime­
stone containing impressions of Chione uloc_v111a Dall. 

Tucker and \Vi lson "'" described a new species of PlacuJtai/OIIIia , 

P. aclinica, from Adine, Florida. As there are at least two different 
hori zons of fossiliferous deposits in th e vicinity of Acline, the exact 
horizon of their species is unknown. The plications on the figured 
valve of T ucker and \Vilson indicate that it is close ly related to P . 
p!icata Tuomey and Holmes. 

PODODESMUS BUBNSI Mansfield, n. sp. 

Plate 4, ligures I , 3, 5, 6 

Shell large. thick , elongate-ovate. subequil ate ral and cquivalvc. 
The right valve being weakly inflated and the left weakl y ronrave 
medially. Exterior (,f valves not plicated but marked by faint radial s 
on the middle part o f the valves, these radials becoming very obscure 
distally. The !cit valve has stronge r radials than the right. Byssa l 
sca1· on right valve la rge; byssal area on left va lve nearly fl at and 
mCJ.rked vv ith faint radials which a re 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: 
length, 69 millimeters ( lowe1· margin broken ) ; height, 94 
le ft valve, length 69 millimeters; height 73 millimete rs·. 

Typ e locality. -Station 3300, Shell Creek. F lorida. 

H m·izon.-Probably Pliocene. 

riaht valv-:' 
"' millim et e r~; 

I have not seen thi s species outsi de of its type locality. Por!o­
dcs11lus decipicns P hilippi, a livi ng species, is much smaller and has 
finer radial sculpture. The species is named after the collector, Frank 
Burns. 

TKBACIA (CYATKODONTA) sp. 

Two incomplete impressions of the interior of the original shell s 
were collected f rom dlllnps dredged from the Caloo:;ahatch ee H.iver , 
one f rom a small island half a mile above the bridg-e at Olga (station 
14190), and the other one mile below Olga (stat ion 14075 ) . T he 
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matrices of bo th are the same and contain exterior molds of Chione 
ulocyma Dall . The unnamed form may be related to Thracia 
( Cyathodunta) .r;allt11Cnsis Toula, from the Gatun formation of the 
Panama Canal zone, but it had a much larger shell than Toula's 
spec1es. This may be an undescribed form. 

H orizm1.- l luckingham limestone. 

' VENERICABDIA OLGA Mansfield, n. sp. 

Plate 2, ligurc 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 cotype 17 in number, st rong, elevated , weakly under­
cut. a little wider than the interspaces and strongly . transversely 
nodulat ed; the fourth rib counting from the dorsal margin on the 
posterior side i:; weaker than the others and lies closer to the posterior 
one. L ef t valve of cotype im111ature, ornamented with 18 ribs; the 
third and fourth , counting from the dorsal margin, are closely spaced. 
and the rib in i ront of it is a little weaker than the others; the other 
ribs over the disk are of the same st rength . 

Dimensions oi cotypes ( lJ. S. Nat. :\Ius. no. 497976).-Right valve. 
length 43 millimeters; height , 39 millimeters; diameter 24 millimeters; 
left valve, posterior margin broken away; height, 28 millimeters; dia­
mete r, 15 millimeters. 

Type /ocality.-Station 14075, dredged from Caloosahatchee River, 
one mil e below Olga, Florida. 

Huri:::ou.-Probably Pliocene. 

Altogethe r 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 piece from this place having a Chione 
canrcllata, on it. 

Venericardia ol.r;a n. sp. is related both to Vencricardia hadra Dall, 
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 
shell. The new species somewhat resembles a varietal form of V. 
latirostata, Sowerby, a living. species from Panama. but the posterior 
side is less truncate and the ribs are higher than those of the varietal 
form of latirostata. 
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PHACOIDES CHRYSOSTOMA (Meuschen) Philippi 

Phacoides clzrysostoma (l\·1euschen) ranges in time from l'vliocene 
to the R ecent. 

Horizon and occurrencc.- Buckinghan1 limestone ; station 11175, 
Duckingham. There are a few distorted internal molds from Buck­
ingham which are more elongate than others, but probably represent 
the same species. 

ANOMALOCARDIA HENDRIANA Mansfield, n. sp. 

P late 1, ligures 5, o, 7 

S hell small, thin, low elongate, equivalve and very inequi lateral. 
Anterior margin broadly rounded, posterior margin short and nar­
ro\dy rounded. Disk gently depressed radially in front of the 
posterior shoulder, being more so distally. U mbo smooth, followed 
by closely spaced, thin, nearly erect concentric lamallae. Distally 
these lamellae are less closely but rather uni fo rmly spaced. These 
lamellae are subdued in the depressed area in front of the rounded 
posterior shoulder and intercalated by fine concentric threads over this 
shoulder. Inner margin finely crenulate. 

Holotype, left valve ( U . S. Nat. I'll us. No. 497980 ) measures : 
Length, 15 millimeters; height. 10 millimeters; diameter, 2 milli­
meters. 

Type locality.-Station 1408 1, left bank of Caloos·ahatchee River, 
about 3 miles below F ort Denaud, Hendry County, Florida. 

H orizon..-Pleistocene, F ort Thompson (?) formation . 

The sculpture on Ano111alocardia lz cndriana, n. sp. somewhat re­
sembles that on A. leptalca Dall, a species inhabiting salt lagoons in 
the Bahamas, but in Dall's species the concentric s·culpture is less 
closely spaced, and the posterior end has a di fferent 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). 

Other occurrence: Station 11028, from bank of the canal one­
fourth mile above Goodno's Landing at Fort T hompson. 

CHIONE CANCELLATA Linnaeus 

Chi one cancel! at a Linnaeus ranges from the P liocene lo the Recent. 

Four valves of Chione canccllata were collected at Buckingham, 
F lorida, but the matrix adhering to these specimens consists 0 f a 
coarse sand, a matrix unlike that with other s·pecimens from the main 
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part of the quarry. Consequently, these Chione came from the Plio­
cene or a later epoch. No specimens of Chione canccllata were col­
kcted (only C. nlory111a Dall) at station 14184, in place, on the right 
bank of the Caloosahatchee River, across from Floweree Grove, a 
fauna referred to the Buckingham limestone. Chione ranee/lata and 
C. ulocy111a Dall were dredged from the Caloosahatchee River about 
half a mil e above Olga ( station 14190), the former probably from 
the Pliocene and the latter from Duckingham limestone. 

CHIONE ULOCYMA Dall 

Plate 4, f,gurcs 2, 7 

Chione ltloc_\'llla Dall occurs in deposits not younger than the upper 
Miocene. 

1-lori:::on a11d orcurrcnrc.- Buckingham limestone, station 13927, 
Buckingham; qnite common; station 14184, in place, in bank of 
Caloosahatchee River across from Floweree Grove. quite common; 
station 11742, exposed at low tide at Alva; station 14190, dredged 
i rom Caloosahatchee River half a mile above Olga (station 14190). 
anrl one mile below Olga (station 14075). 

CHIONE LATILIRATA ATRLETA Conrad 

Chione latilirata athlcta Conrad ranges from the upper Miocene 
to the Recent. 

1-furi:::oll a11d occurrcncc.-l~uckingham limestone. station 14184, 
Caloosahatchee River, across from Floweree Grove ( 1 fragment ) ; 
11nckingham limestone?, station 14194, dredged from Caloosahatchee 
l\iver, 200 yards more or less above Olga. 
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4. 

5. 6, 7. 

9, 10. 
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Turritclla aff. T. carla !;c nrnsis Pi lsl>ry a nd Bro\\·n, 
2 Station 14075 dr~d<>in o· from Cal oosahatchee 
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x3 . Page .JG. 
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I, 2, 4. f>cc/ c'/1 ( Pecten !) '''CIIdclli olgensis ;\[anslield, 11. subsp. I, 
4, holoty pe. x3. 2, paratype, Station 14194, drecl ge cl from 
Caloosaha tchee Ri1·e r , one-fourth mil e abo1·c Olga. U. S. 
Nat. i\fus. 497971. x2. Page 51. 

3. f'c ·c!c·/1 (Pecten) och/ockonci'nsis lci'nsis i\'Ianslield, n. subsp. 
R ight va lve. x i. Page SO. 

5. /'cncricardia olga ;\[anslielcl, n. sp. Left vah·e. x 2. 
J age 56. 

6. f.i111a (Jllantr llulll ) carolincnsis Dall. U .S. Nat. Mus. 497974. 
cd. Page 54. 
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Page 52. 
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Page 56. 

-i , 5, 8. i'l'Citll (Chin 111_\'S) cbnrrus />uckin 1,1rn ;u,·nsis l\ I anslield, 11. 

sui>s p. 4, 5, holotype. x2/ 3. H, p;l!·atypL', x2/ 3. Pa :~c 53. 

6. .·"/rca ( Cuncarcn) scalaris Conrad, ,-a r.' Squeeze . Stat ion 
1-H84, U. S. Nat. l\lus. 497968. xl-1 / 3. Page -i!J. 

!J. 10. Flacllllli!IO!Jiia plica/a Tu01ncy and 1-lo:mcs. L'. S . :\at. l\ lus . 
-ifJ7975. x2/ 3. Page 55. 
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FH:CRES 1, 3, 5, 6. l'ndodc.I'!IIIIS burnsi i\Janslicld, n. sp. x2/ 3. Page 55. 

2, 7. Chion< ulncynw L>all. 2, internal mold. Station 13927, 
1·icinity of Buckingham. U. S. N at. iVlll s. 497977. xl. 7, 
squeeze. S tat ion 14184, in place, in bank of Caloosahatchee 
Ri 1·cr across from Floll'ercc Gro1·c. U. S. Nat. lii us. 
497978. x l. Page 58. 

4, 8 . . ·/r ca drlnndcnsis i\Jan slicl d, n. sp. x l 0. Page 49. 

9. Pecten (l'cctcn) och!nckonci'nsis /,·i'nsis i\l'ansl·ielcl, n. subsp . 
Left va ll·c. x2/3 . Page SO. 
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