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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
stratigraphic position reiative to the Pliocene Caloosahatchee marl;
and (2) an attempt to correlate the Pliocene deposits of the western
side of Florida with those of the eastern side. A secondary purpose
of the paper is to present a study of certain Pleistocene deposits as-
" sociated with the Pliocené deposits. No attempt is made in this paper
to study or list all of the many species so ably described by Dall’ from
the Pliocene of Florida, but an effort is made to note some of the
characteristic species in certain beds and to determine their relation-
ship with those of other beds.

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

Most of the other fossil material studied in this paper was col-
lected by the writer, F. S. MacNeil, or by C. W. Mumm, all of the
U. S. Geological Survey. This material was obtained. in place along
the Caloosahatchee River or from spoil thrown out by the dredge in
deepening the channel or making cutoffs in the river during the recent
work of the U. S. Army Engineers.

' Published with the permission of the Director of the United States Geological
Survey, United States Department of the Interior.

*Dr Wendell Clay Mansfield passed away l_)Iuly 24, 1939, while this paper was
in press, He had seen the galley proofs, but the page proofs have been read
by others. It is greatly to be regretted that his fruitful labor on the Tertiary
of the southeastern United States is at an end ——Em'ron.
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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 limestone—A new formational name is here proposed
for a limestone cropping out in Lee County, Florida. The type lo-
cality is at a quarry near State Highway no, 25, half a mile west of
Orange River, Lee County, Florida (sec. 5, T. 44 S., R. 26 E.). The
age is helieved to be uppermost Miocene. The fossils and other

characteristics pertaining to this limestone will be discussed at another
place in this paper.

" Tamiami limesione.—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 W. 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 gastropods, 15 gencera of pelecypods, and 2 genera of echinoids:
Aside from these, Foraminifera, barnacles; and Bryozoa were observed
at-a few localities. Among the pelecypods the scallops and oysters
are the most conspicuous forms, hoth in the number of species and
individuals and in the rather large size which some of them attained.
The echinoid, Encope macrophora tamiamiensis Mansfield, was found

at three localities, and the species Cassidulus evergladensis Mansfield
at two localities.

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

The age was, and still is, assigned to the Pliocene, but the exact
position in the Pliocene has not been definitely determined. Tenta-

tively, it is placed at the base of the Pliocene below the Caloosahatchee
marl,
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UPPER TERTIARY DEPOSITS OF SOUTHERN
FLORIDA

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

BUCKINGHAM LIMESTONE

A list of species, as then recognized by the writer, from the vicinity
of Buckingham is given by Cooke and Mossom.™ The limestone in
which these species occur is tentatively classified in the same report
as Choctawhatchee formation.

List of species—The species listed below and now referred to the
Buckingham limestone have been collected in place. The species fol-
lowed by the letter “A” are from the vicinity of Buckingham. Those
marked “B”, “C”, “D”, and “E” are from several places along the
Caloosahatchee River: “B”, about 1 mile above (station 4997) and
about 2 miles ahove Caloosa (station 4996); “C”, at low tide at Alva
(station 11742); ‘D”, half a mile above Alva (station 14078); “E”,
lower bed across from Floweree Grove, about 3 miles above Alva

(station 14184).

Cancellaria cf. C. tabulata Gardner and Aldrich, E

Cancellaria aff. C. venusta Tuomey and Holmes, E

Dorsanum? cf. D.? plicatilum (Bose), A

Turritella aff. T. cartagenensis Brown and Pilshry, D, E

Turritella cf. T. pontons Mansfield, A

Turritella buckinghamensis Mansfield, n. sp., A, C, E

Nuculang sp., A, C, D, E

Navicula umbonata Lamarck?, C

Navicula umbonate Lamarck, C

Arca lienosa Say, A, E

Arca (Cunearca) scalaris Conrad, variety?, A, C, D, E

Ostrea meridionalis Heilprin, A, B, C

Ostrea disparilis Conrad, A, D

Pecten (Pecten) ochlockoneénsis leénsis Maunsfield, n. subsp., A

Pecten (Nodipecten) nodosus floridensis Tucker and Wilson, A

Pecten (Chlamys) caloosensis Mansfield, n. sp., A, B

Pecten (Chlamys) eboreus buckinghamensis Mansfield, n.
subsp,, A, B, C, D, E

Lima (Mantellum) carolinensis Dall, A

Anomia simplex D’Orbigny, A, C, D

Phacoides chrysostoma (Meuschen), A

Dosinia elegans Conrad?, C

Chione ulocyma Dall, A, C, E
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The fauna from station 14184, across the river from Flowerec
Grove, is considered to come from the uppermost part of the Bucking-
ham limestone.

Tucker and Wilson ™ reported Pecten interlineatus Gabb from
Buckingham, also Ostrea 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 matrix~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 along Caloosahatchee 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 {rom the Buckingham limestone, the lowest stratum.

Helisoma conanti (Dall)

Cancellaria aff.  C, tabulata Garduer and Aldrich, B
Oliva sayana Ravenel

Marginella eulima Dall

Mitra lineolata Heilprin

Iasciolaria tulipa Linnacus

Cypraca problematica Heilprin

Cypraca carolinensts floridana Mansficld, B
Strombus pugilis alatus Gmelin

Cerithium ornatissimum Heilprin

Cerithium floridanm Morch

Potamides scalatus Heilprin

Turritella apicalis Heilprin

Turritella perattennata Meilprin

Turritella subannulata acropora Dall

Turritella puckinghamensis Mansfield, B

Turritella aff. T, cartagenensis Pilsbry and Brown, B
Turritella cf. T, pontoni Mansheld, B

Glycymeris pectinata Gmelin

Navicula wmbonata Lamarck

Navicula wagneriana Dall

Arca rustica Tuomey and Holmes

Arca aedualitas Tusker and Wilson

Arca catasarca Dall

Area lienosa Say

Arca (Cunearca) scalaris Conrad, vamty? B
Ostrea meridionalis Heilprin, -B -

Ostrea disparilis Conrad, B T : :

Pecten (Nodipecten) nodosus floridensis Tucker. and Wilson ¢
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Pecten (Pecten) ochlockoneénsis leonsis Mansfield, B
Pecten eborens buckinghamensis Mansficld, B3
Pecten caloosensis Mansfield, 1B

Spondylus rotundatus Heilprin

Anomia simplex D'Orbigny

Lithophaga sp.

Thracta sp., B

Lucrassatella mansfieldi MacNeil

Cardita arate Conrad

Venericardia olga Mansfield

Chama crassa Heilprin

Phacoides chrysostoma (Meuschen) Philippi
Phacoides pensylvanicus Linnacus

Codakia Jagonia speciosa Rogers

Cardinm isocardia Linnacus

Dosinia elegans Conrad

Chione cancellata Linnacus

Chione ulocyma Dall, B

Chione latilirata athieta Conrad, B '
Cytherea rugating Heilprin

Metis biplicata Conrad, B

Panope floridana Conrad

Lncope cf, 15, michelini Agassiz

Corals, 2 or 3 specics

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 hall a mile above Olga (stations 14190, 14194). A num-
ber of species indicate that they came from the Pliocene (marked
“P”), some suggest that they came from the Buckingham limestone
Imarked “B}”), and one from the Tamiami limestone (marked “17).
The matrix with the specimens that resemble Pliocene species may
have been reworked with material from a lower stratum.,

Tercbra dislocata Say

Mitra aff. M. lineolata Heilprin
lasciolaria aff. I, gigantea Kiener
Solenosteira vanughani Dall?
Cerithinm ornatisstmum Heilprin, P
Turritella apicalis Heilprin, P
Turritella aff, T. cartagenensis Pilsbry and Brown, B '
Twrritella buckinghamensis Mansficld, B ' ;
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Barbatia candida Gmelin var,
HBarbatia srregularis Dall?

Arca lienosa Say

Ostrea cf. O. tamiamiensts Mansfield
Pecten wendelli olgensis Mansfield, P
Pecten (Chlamys) fuscopurpurens Conrad, P
Pecten tamtamiensis Mansfield, T
Pecten cboreus solaroides Heilprin, P
Pecten evergladensis Mansfield var.
Thracia sp., B

Spondylus sp.

Dosinta elegans Conrad?

Chione cancellata Linnaeus, P

Chione ulocyma Dall, B

Chione latirata athleta Conrad

Rangia cuneata Gray

The matrices of the harder material consist of a light gray and a

dark gray indurated limestone differing {rom the buff-colored Buck-
ingham limestone.

The fauna, taken from the sides and bottom of the river, is inter-
esling because it probably represents two or more horizons. Rangia
cuneata was observed to be farther out from the river than the harder
rock, and it is assumed that it came from a position above it.

Geographic distribution—Matson and Clapp,”™ in referring to
species collected in place on the Caloosahatchee River, write, “Species
of Pecten cboreus Conrad and Pecten gibbus Linnaeus together with
Ostrea haitensis [O. meridionalis] Sowerby were also found about one
mile above Caloosa on the Caloosahatchee River [station 4997]. The
presence of these fossils is believed to indicate that the beds are Mio-
cene; but this conclusion is held subject to revision in case subsequent
investigations should result in finding larger collections which belong
to some other period. This locality is of special interest because,
heretofore, no Miocene has been reported so far south on the Guif
coast of the State.” The top of the Duckingham limestone is about
five feet above water level at Floweree Grove, where it is unconforma-
bly overlain by Pleistocene deposits. 1t was traced upstream for over
a mile and probably is exposed four or five miles above Floweree
Grove. Only typical Caloosahatchee species were found in the
dredged material near Fort Denaud. It is exposed at low tide at Alvut
(station 11742) and one mile (station 4997) and two miles (station
4996) above Caloosa. Between Caloosa and Olga and one mile below

Olga no exposures were seen, only fossils from the dredgings were
obtained.
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The information 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 near Buckingham is continuous
with that a little- farther east across the Caloosahatchee River or is a
distinct, parallel arch. It may be the same, as the upper surface of the
limestone, where observed, has been denuded. To the northwest the
Buckingham limestone propably was penetrated in digging pits west
of Acline. 1In a list of species collected from these pits and published
hy Tucker and Wilson™, the following species in their list are reported
not to occur above the Miocene: Cancellaria tabulata Gardner and
Aldrich, Fasciolaria sparrowi Emmons, Dorsanum? plicatilum (Bose),
and Natica guppvana Toula. The Ostrea identified as O. haitensis
Sowerby may be the same as that which the writer has identified from
Buckingham and elsewhere as O. meridionalis Heilprin. The pits
were filled with water and inaccessible to the writer in 1938, The
following species that came {rom some position in the pit were col-
lected,—QOstrea cf. O. tamiamiensis Mansfield, Ostrea gr. O. trigonalis
Conrad, and Encope macrophora tamiamiensis Mansfield. The upper-
most bed in the arca of the pits carries typical Caloosahatchee Pliocenc
species, and there may be, consequently, three horizons represented
here—the Buckingham limestone (upper Miocene), 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 alopg the Tamiami Trail
within a northwest-snuthwest 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 heen deter-
mined. The Tamiami limestone contains two species of echinoderms,
Encope macrophora tamiamiensis Mansfield and Rhyncholampas ever-
gladensis (Mansfield). The latter species has been reported by
Cooke ™ to occur in the Waccamaw formation (Pliocene) of South
Carolina. The writer has not found these two species in the Bucking-
ham limestone. The two subspecies of Pecten, (Nodipecten) pitlieri
evergladensis Mansfield (Tamiami limestone) and P. (N.) pittieri
floridensis Tucker and Wilson (Buckingham limestone), are some-
what similar but appear to have subspecific differences.
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The fauna of the sand penetrated 'in digging a-ditch along the
Tamiami Trail, 42 miles west of Miami in Dade County-is tentatively:
placed in the upper Miocene; it is probably closely related to the fauna
of the Buckingham limestone. The Turritellas in- both formations

are similar, and Cypraea carolinensis flomdana Mansﬁeld has been
reported at Acline by Tucker and Wilson."

CALOOSAHATCHEE MARL

INTERPRETATION BY DALL IND HARRIS OF THE BEDS ALONG
CALOOSAHATCHEE RIVER

Dall and Harris* divided the strata along the Caloosahatchee
River into the “Oyster reef matl beds, conchiferous or Turritella
- 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 overlain 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 trigonalis Conrad and probably is the same
species that occurs at Alligator Creek (see p. 22), the horizon of
which is tentatively feferred to the Tamiami limestone. The writer
has not seen this species from Peace Creek in the typical Caloosa-
hatchee marl, the oysters occurring in the Caloosahatchee being O,
sculpturata Say and O. 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 34 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 posi-
tion in the section.

Turritella 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. 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 Twurritella perattenuata, as well as other species of Turritella -
in the marl.

Layers of sand.-—The layers of marine sand, which may be in part

equivalent to the Chione cancellata bed, are said to overlie the Twur-
ritella-bearing marl.

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

OBSERVATIONS BY THE WRITER ALONG CALOOSAHATCHEE RIVER

In the Pliocene strata between Fort Thompson and a point threc-
- fourths of a mile helow Fort Denaud there appear, 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 dip below stream level.

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

R
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Localities near Fort Denaud.—The following section was noted on
the left bank of the Caloosahatchee River about three-fourths of a mile
above Fort Denaud, or about five mlles below Labelle, near or at the
place described by Matson and Clapp.™

STRATICRAPHIC SECTION THREE-FOURTHQ OF A MILE ABOVE FORT DENAUD

Feet

(1) Calcareous marl with many Chione cancellata and other marine
shells, and a few fresh water shells (station 14189) ............. © 4 &

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

(3) Sticky clay with fragments of shell and brownish pebbles in the
lliﬁ)gg) part; contains Pecten cboreus solaroides Heilprin (station "

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

Physa meigsii Dall, A
Uglandina truncata Gmelin, C
Vivipara georgiana Lea, A, B
Helisoma conanti (Dall), A, B
Acteocina canaliculata Say, A
Bulla striata Bruguiére?, 1 small spec. A
Cancellaria conradiana Dall, C
Melongena subcoronata Heilprin, A
Cypraea problematica Heilprin, B
Bittium podagrinum Dall, A
Bythinella nickliniana attenuata Haldeman, A
Hydrobia annicoloides Pilsbry, A
Potamides scalatus Heilprin, B
Turritella apicalis Heilprin, A, B
Turritella subannulata Heilprin, A
Calliostoma sp. (young), A
Crepidule aculeata Gmelin, A
Astralium precursor Dall, B
Neritina edentula Dall, A
Glycymeris pectinata Gmelin, A
Calloarca taeniata Dall, A
Eontia variabilis cf. E, v. quadrata MacNeil, B
Eontia platyura (Dall), A
Arca campyla Dall, B
~ Arca rustica Tuomey and Holmes B
Ostrea virginica Gmelin, A, B
Ostrea sculpturata Conrad, A
Pecten (Nodipecten) caloosaénsis Dall, B



cancellata.

NOTES ON UPPER TERTIARY AND PLEISTOCENE MOLLUSKS

Pecten - (Nodipecten) nodosus Linnacus, C
Pecten gibbus gibbus Linnacus, B

Pecten eboreus solaroides Heilprin, A

Anomia simplex D'Orbigny, A

Spondylus rotundatus Heilprin, B

Unio caloosaénsis Dall, A

Congeria lamellata Dall, A

Mytilus exustus Linnaeus, A

Venericardia tridentata decemcostata Conrad, A
Cardita cf. C. arata Conrad, 2 small specimens, A
Phacoides pensylvanicus Linnacus, A
Phacoides (Miltha) disciformis Heilprin, B
Cardium isocardia Linnaeus, B

Lacvicardium mortoni Conrad, A

Cardivm (Fragum) medium Linnaeus, A, B
qudium ocdalium Dall, A, B

Gafrarium (Gouldia) metastriatum Conrad, A
Macrocallista maculata Linnaeus, B
Anomalocardia caloosana Dall, B

Chione cancellata Linnacus, A, B

Cytherea rugatinag Heilprin, B

Tellidora cristata Recluz, B

Telling sayi Dall, A

Abra aequalis Say, A

Rangia cuncata Gray, A

Mulinia sapotilla Dall, A

Tagelus sp. A

Corbula barrattiana Adams, A

Corbula sp., A

Barnea (Scobina) cosieta Linnaeus, A

Conus perversus Linnaeus
Mitra lincolata Heilprin
Fasciolaria scalarina Heilprin
Vasum horridum Heilprin
Pyrula papyratia Say
Strombus leidyi Heilprin

.., Navicula wagneriana Dzll

" Chama crasse Heilprin
Cardium dalli Heilprin
Panope floridana (Heilprin)-

19

Fiom 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 Chionc
Ostrea virginica and O. sculpturata occur throughout both
beds, O. wirginica being abundant and O. sculpturata very rare.

. The following species not included in the above list have been col-
lected in this area:
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Exposure three-fourths of a mile below Fort Denaud.—The fol-
lowing species were obtained from an indurated bed, ahout three feet
thick and about eight feet above stream level, in a cut-off three-fourths
of a mile below Fort Denaud (station 14200): ' §

Helisoma cf. H. disstons Dall
Turritella sp.

Ostrea sculpturata Conrad?

Pecten gibbus gibbus Linnacus, with smooth submargins
Pecten (Pecten) aff, P. raveneli Dall

Phacoides sp.

Anomia simplex D’Orbigny

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

INTERPRETATION OF IDEPOSITION

The writer’s interpretation of the deposition of the Pliocene de-
posits between Fort Thompson and a point about one mile below Fort.
Denaud is as follows: The sea advanced from the east, and in it was
deposited material, of which the lowest bed exposed, one mile below
Labelle, is the 2-foot bed of greenish, stratified marl reported by Mat-
son and Clapp.” The sea then became deeper in the area around
Labelle, and the Conchiferous or Turritelle bed of Dall and Harris
was deposited. Later, in this same area, the sea became shallower,
and material containing near-shore marine shells was deposited, and
later still material containing fresh water shells.

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

Near Fort Denaud the oldest material visible is the clay deposit
containing Pecten eboreus solaroides, a. purely marine sediment. Ap-
parently the sea that deposited the succeeding materials was shallower,
for they contain marine, fresh-water, and land shells, the fresh-water.
shells being more abundant in the lower part. This fauna strongly
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indicates that the shore 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 unknown, but the probability is that it does not. Pos-
sibly the clay bed is as old as the Tamiami limestone. Of the near-
shore deposits near Fort Denaud, in the writer’s opinion, the lower
part containing fresh-water shells is nearly contemporaneous with
that part of the deposits in the east, near Labelle, containing a deeper
water fauna (Turritella-bearing marl) ; and the upper part is nearly

contemporaneous with the shallow-water deposits of the area around
Labelle, . '

Beps oN SHELL CREEK

Shell Creek is a south fork of Prairie Creek, which enters Peace
Creek north of Cleveland, Charlotte County. Dall and Harris,” in
referring to the section on Shell Creek, write: “The banks are higher
here than on the Caloosahatchee, being 25 feet at the highest point, but
the difference is chiefly of unfossiliferous marine sand 12 feet deep.
Then comes about 2 feet of shallow water fauna with some Pliocene
species, below which is a hard limestone stratum 2 or 3 feet thick,
beneath which is a bed of conchiferous marl, like that of the Caloosa-
hatchee. - There are slight differences in the fauna, such as might be
expected at points 20 miles apart.” Dall™ reports, after an exhaustive
study of the fauna at Shell Creek, a total of 256 species, of which 59
percent are Recent and 7 percent are peculiar. In comparison, the
fauna on the Caloosahatchee River he reports to include 639 species,
of which 48 percent are Recent and 28 percent are peculiar.

Helisoma conanti (Dall), and ‘H. disstons (Dall) occur at both
places as well as Ostrea virginice Gmelin. An excellent collection ob-
tained by the late Frank Burns from Shell Creek is deposited in the
U. S. National Museum under the U. S. Geological Survey station
no. 3300. These were collected along Shell Creek over a distance of
about six miles. This collection probably includes fossils from more

than one bed, though, if so, the fossils from the individual beds
have not been isolated.

As a whole the Pliocene faunas at Shell Creek and along the
Caloosahatchee River are similar, and there seems to be no reason for

separating them stratigraphically. Probably the same horizons arc
represented at both places.
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Beps oN ALLIGATOR CREEK v

- Dall and Harris “ write: “Near the north end of Charlotte harbor
a small creek comes in from the east called Alligator Creek. Here
Mr, Willcox found an extension of the Caloosahatchee beds. 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 instead of marl as a matrix. The upper half of the
fossiliferous stratum shows the shallow-water fauna, with its usual
partial admixture of strictly Pliocene extinct species.  Some parts of
the bed are united by silicious cementation into a hard rock.” Dall™
records for Alligator Creek a total of 73 species, of which 63 percent
are Recent and none peculiar. ’

There appear to be at least two and perhaps three horizons repre-
sented in this area—the Buckingham limestone, the Tamiami lime-
stone, and an upper bed containing Caloosahatchee Pliocene fossils,
A collection was made by the writer and F. S. MacNeil from Alligator
Creek above the highway bridge near Acline. Most of the species
previously reported from Alligator Creek were found, except Ostrea
of the group of O. trigonalis Conrad and Encope macrophora
tamianidensis Mansfield.

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

Tercbra protexta Conrad
Cancellarig aft. C. agassizit Dall
Oliva sayana Ravenel
Fasciolaria giganica Kiener
Fasciolaria apicina Dall
Melongena subcoronata Heilprin
Strombus pugilis Linnacus
Cerithium floridanum Morch
Modulus modulus Linnaeus
Turritella subannulata Heilprin
Hydrobia amnicoloides Pilshry
Natica canrena Linnacus
Neritina merida Dall

Nucula proaxima Say

Nuculana acuta Conrad
Glycymeris pectinata Gmelin
Glycymeris americana Defrance
Arca campyla Dall

Barbatia adamsi Dall

Arca lienosa Say
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Arca catasarca Dall

Eontia platyura (Dall)

Pecten (Pecten) ziczac Linnaeus o
Pecten fuscopurpureus Conrad ' " '
Pecten gibbus gibbus Linnaeus '
Plicatula marginata Say L
Anomia simplex D’Orbigny

Crassinella acuta Dall

Crassinella lunulata Conrad

Crassatellites gibbesii Tuomey and Holmes

Cardita arata Conrad

Echonochama arcinella Linnaecus

Phacoides waccamawensis Tuomecy and Holmes

Phacoides multilineatus Tuomey and Holmes

Phacoides nassula caloosana Dall

Phacoides pensylvanicus Linnaeus (came from the highest bed)
Phacoides chrysostoma Philippi

Cardium robustum Solander

Cardium 1isocardia Linnacus

Dosinia elegans Conrad

Gafarium (Gouldia) metastriatum Conrad

Macrocallista maculata Linnacus

Anomalocardia caloosana Dall

Chione cancellata Linnaeus

Chione athleta Conrad

Venus campechiensis Gmelin

Tellina sayi Dall

Tellina alternata Say

Semele bellastriata Conrad

Abra aequalis Say

Corbula barrattiana Adams

Corbula caloosae Dall

Psanmnosolen cumingianus Dunker

Rangia cuneata Gray (came from the highest bed)

The above list of species represents the latest i’liocene fauna in
this area and may be nearly 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.

Beps o MyakkA River
Dall and Harris write:* “The Myakka or Miacca River comes into
the Charlotte harbor from the northwest parallel with the Gulf Coast,
and its estuary is nearly at right angles to that of Peace Creck. Here
Mr. Willcox found a bed of lime rock at the sea level with uncharac-
teristic species poorly. preserved. Above the lime 'rock_are beds of
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shell mar] considerably mixed with sand. "In this deposit was collected -
about 40 species of shells of which about 10 per cent were extinct Plio-
cene species. This bed seems to have fewer extinct species than the
Caloosahatchee marls and may be regarded as a little younger, perhaps
corresponding to the Planorbis rock, which seems to be absent on the
Myakka.” Dall* writes that the fauna of the Myakka River has a
total of 73 species, of which 72 percent are Recent and none peculiar
to the locality. ‘ ,

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

Aetaeon myakkanus Dall, Mitra willcoxti Dall*, Potamides scalaius
Heilprin, Turritella perattenuata Heilprin, Collonia elegantula Dall
(young specimen), Arca rustice Tuomey and Holmes*, Navicula
wagneriana Dall (young), Gafarium metasiriatum Conrad*, Mactra
willcoxii Dall (not known elsewhere), Corbula caloosae Dall.

The following species, and perhaps others, indicate a Pleistocene
age: Fasciolaria distans Lamarck, Cerithium muscarum Say, Modulus
floridanus Conrad.

Srecies From A Locarity ONE MiLE NorTH OF BERMONT.

The following species were collected from a bed of sand in a marl
pit one mile north of Bermont, Charlotte County, and about thrce

miles south of Prairie Creek by the writer and F. S, MacNeil (station
13835) : _

Gastropods ‘
Hydyobia ammnicolotdes Pilsbry
Acteocina canaliculata Say
Atys cf. A, sandersoni Dall
Ringicula floridana Dall
Terebra protexta Conrad
Terebra dislocata Say
Conus floridanus Gabb .

Conus pygmaeus Reeve

Conus proteus Hwass

Mangelia cf. M. melanitica oxia Bush
Mangelia aff. M. eritima Bush
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Mangelia n. sp.?
Olivella mutica Say
Oliva sayana Ravenel
Marginella ovuliformis D'Orbigny
Marginella precursor Dall
Turbinella scolymoides Dall
Fasciolaria apicina Dall
Fasciolaria gigantea Kiener
Busycon perversusmm Linnaeues
Melongena subcoronata Heilprin
Alectrion vibex Say
Astyris cf. A, multilineata Dall
Pyrula papyratia Say
Strombus pugilis Linnaeus
Bittium adamsi Dall,
Cerithium algicolum C. B. Adams
Cerithium glaphyreum litharium Dall
Potamides scalatus Heilprin
Caecum cooperi S. Smith
Caecum regulare Carpenter
Turritella subannulata Heilprin
Turritella subannulata acropora Dall
Assiminea sp.
Crepidula fornicata Say
Crucibulum auriculum Gmelin
Tectonatica pusilla (Say)
Polynices duplicatus Say
Neritina merida Dall

* Diodora alternata (Say)

Scaphopods

Cadulus quadridentatus Dall
Dentalium sp.

Pelecypods

Nuculana acuta (Conrad)
Glycymerts pectinata Gmelin
Barbatia adamsi Dall

Eontia platyura (Dall)

.Arca lienosa Say

Arca campyla Dall

Arca aequalitas Tucker and Wilson
Ostrea sculpturata Conrad
Pecten gibbus gibbus Linnaeus
Plicatula n. sp.

Anomia simplex D'Orbigny
Mytilus exustus Linnaeus

Crassinelle acute Dall ... . .. ..
Crassinelle duplinigra Qali, » ~° =~ 2> .
Cardita arata Conrad, ,+ ° I
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Venericardia tridentata Say

" Echinochama arcinelly Linnaeus
Phacoides anodonta Say
Phacoides pensylvanicus Linnacus
Phacotdes waccamawensts Tuomey and Holmes
Phacoides multilineatus Tuomey and [lolmcs
Phacoides trisulcatus Conrad
Phacoides radians Conrad
Diplodonta acclinis Courad
Bornia sp.
Cardium tsocardig Linnacus
Cardium robustum Solander
Lacvicardivim mortoni Conrad
Dosinia elegans Conrad
Macrocallista nimbosa Solander
Parastarte triquetra Conrad
Chione cancellata Linnacus
Anomalocardia caloosana Dall
Transennella caloosana Dall
Tellina sayi Dall
Tellidora cristatg Recluz
Corbula barratitana Adams
Mulinia lateralis Say
Gastrochaena cuneiformis Spengler

Chione cancellata 1s very abundant, and the fauna appcars to have
been deposited in comparatively shallow water near a former shore
iine. Most of the species also occur in the highest bed at Alligator
Creck (station 13975). The sand bed near Bermont may have been
deposited by the same sea as that in which the bed at Alligator Creels
was laid down but appears to be a little younger. About 46 percent of
the species occur in recognized Pleistocene faunas.

The following species occurring -above Fort Denaud were not
found at Bermont: Cypraca problematica Heilprin, Arca rustica
Tuomey and Holmes, Pecten (Nodipecten) caloosaénsis Dall, Pecten
(Nodipecten) nodosus Linnaeus, Spondylus rotundatus Heilprin,
Phacoides (Miltha) disciformis Heilprin, Cardium oedalium Dall,
Cardium (Fragum) wmedium Linnaeus, Macrocallista maculata Lin-
naeus, Cytherea rugatina Heilprin and others. The absence of these
forms indicates that the fauna at Bermont lived in cooler water than
that suited to the fauna found on the Caloosahatchee River near Fort

Denaud, and suggests that the Bermont fauna probably lived at a
little later time.
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TENTATIVE CORRELATION OF THE UpPER TERTIARY Dv‘posm‘s or
. SOUTI{WESTERN FLoRrIDA

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

Tir More Craracreristic Seecies or THE PLIOCENE
CALOOSAHATCHEE IFAUNA

Forty of the more characteristic species of the Pliocene Caloosa-
hatchee fauna arc recorded in the list below. Of these, 8, or 20 per-
cent, occur in the living fauna. All occur in the Shell Creck fauna.
Nearly all the species were collected by the writer from the left bank
of Caloosahatchee River about 1 mile below the highway bridge at

Labelle (station 11170).

Conus proteus Hwass

Cancellaria conradiana Dall

Mitra lineolata Heilprin

Scaphella floridana Heilprin

Vaswum horridum Heilprin

Fasciolaria tulipa Linnaeus

Irasciolaria apicinag Dall

Strombus leidyi Heilprin

Niso willcoxiana Dall

Cypraca problematica Heilprin

Turritella perattenuata Heilprin

Turritelle subannulate Heilprin and var. acropore Dall

Natica canrena Linnacus

lissuridea carditella Dall

Arca aguila Heilprin

Arca campyla Dall (typical)

Arca rustica Tuomey and Holmes

Arca scalarina Heilprin

Navicula wagneriana Dall

Pecten eborecus solaroides Heilprin

Pecten evergladensis charlottensis Mansfield = “P, gibbus con-
centricus Say I "

Pecten exasperatus Sowerby

Pecten anteamplicostatus Mansheld

Pecten (Nodipecten) caloo.saensts Dall

Chama crassa Heilprin

Chama willcoxis Dall

Phacoides amabilis Dall f

Phacoides caloosaensis Dall



TABLE 1
TENTATIVE CORRELATION OF THE UPPER TERTIARY DEPOSITS OF SOUTHWESTERN FLORIDA
CaLoosaHATCHEE RIVER SuEeLL CREEK ALLIGATOR BERMONT MyAaKKA River | TaAMIAMI TRAIL
Near Labelle ]N ear Fort Denaud Crezk
Beds on
= Myakka River
£ (in part)
5 Beds at
Bermont
2| 2 Planorbis A
;’1 é § rock and Upper bed (c) Highest bed
m| 5|7 | marine
O d ()
Ol—| = |28
o 21| Turritella-bearing
[-» ; " bed - Lower bed (d)
<| (Deeper” water
§ %’ phase)
3E| S Clay bed (e)
Tamiami limestone Tamiami Tamiami
limestone limestone
[¢2]
21 - p-3 2 -
6 g Buckingham limestone Bt;;—ﬁ:;%g:?( ?) %arad 13
9 5 ade County
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(a) Probably below Planorbis-bearing bed to the east, but this has not been fully confirmed.

(b) and (e) may represent the same bed, but this has not been fully confirmed.
(c) and (d) are near-shore deposits; the equivalence of the lower bed to the Turritella-bearing bed is not

fully confirmed but is assumed to be little khigher stratigraphically.
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Phacoides pensylvanicus Linnaeus
Phacoides (Miltha) disciformis Heilprin
Cardium willcoxi Dall

Cardivm medium Linnacus
Cardium dalli Heilprin

Cardium emmonsi Conrad
Cytherea rugatinag Heilprin
Semele leana Dall

Mulinia sapotilla Dall

Mulinia caloosaénsis Dall
Corbula willcoxd Dall

Corbula caloosae Dall

AREA ON THE SOUTH AND SOUTHWESTERN SipeES oF LAKE
OKEECTIOBEE

Many species of Pliocene shells have been thrown out by the dredge
along the south and southwestern shores of Lake Okeechobee espe-
cially above Clewiston to Moorehaven and between Moorechaven and
Lake Hicpochee. The dredge probably penetrated two horizons in
places. The lower horizon has characteristic Pliocene shells like those
in the lower strata on Caloosahatchee River and Shell Creck. An
Arca aff. A. plicature grading toward A. transverse was obtained 6%
miles northwest of Clewiston. Eontia variabilis clewisionensis Mac-
Neil ™ was picked up in the same area. MacNeil concludes that this
variety came from an upper stratum in this area. Morum floridanin
Tucker and Wilson, the holotype from Prairie Creek, was found at
Ortona Lock, Caloosahatchee River. Fusinus watermani Maxwell
Smith, the holotype from Belle Glade, a town on the Hillsborough
Canal, was dredged from St. Lucie canal, 9 miles from Lake Okeecho-
bee.

AReEA Arong WEST PaLM Beaci CANAL

Fossils from the spoil bank have been collected on the West Palm
Beach Canal as far east as Loxahatchee. Tuwrritella subannulala
Heilprin, Ostrea sculpturate Say, Phacoides caloosaénsis Dall, as well
as other species, indicate that the Pliocene stratum was penetrated in
digging the canal. ' '

AREA ALoNG St. Lucie CANAL

The St. Lucie canal cuts into the Pliocene from its entrance at Port
Mayaca to a few miles east of the Seaboard Air Line Railway bridge
at Indiantown. The holotype of Arce aequalitas Tucker and Wilson
came from Port Mayaca (probably from the spoil bank). This species
has been collected in place near Bermont and from the spoil bank
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along the West Palm Beach Canal, 2 to 3 miles above Loxahatchee
Post Office (station 11152) and two miles west of the railway bridge
on the St. Lucie canal. Two to three miles west of St. Lucie Lock a
small collection was obtained from a bed at water level (station
11145). ‘The bed in which the fossils occur may be a little younger
than or about the same age as that which yielded the shells dredged
from the Pliocene at Port Mayaca. The fossils indicate a close rela-
tionship to those in the Caloosahatchee marl at DeLand and to the
Waccamaw formation of the Carolinas. The following species were
collected: Arca near A. plicatura Conrad; Eontia ci. E. tillensis
MacNeil, a species from the Pliocene from Tilly’s Lake, South Caro-
lina; Arca subsinuata Conrad; Ostrea wirgini-a Gmelin; Ostrea
sculpturata Conrad?; Cardium robustum Solander; Mulinia laterahs
Say (heavy form); and Mulinia contracta (Conrad).

UPPER TERTIARY FAUNAS ON THE EAST SIDE OF
FLORIDA

Caloosahatchee marl of Volusia County—For the Pliocene de-
nosits of Volusia County the name Nashua marl was proposed by
Matson and Clapp, who described the characteristics of the formation
and listed the contained species.” Iater, Mansfield™ studied the

faunas. These deposits are now included in the Caloosahatchee
marl.”*

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

1. Fauna necar Nashua (basal) and fauna around Orange City
and Deland (lower part), Volusia County.

2. Fauna at DelLeon Springs (upper part), Volusia County.
The more characteristic forms of the two horizons are:

‘ -
1. Conus waccamawensis B. Smith, Arca delandensis Mansfield
(very abundant), Pecten cboreus solaroides Heilprin (common),

Arca rustica Tuomey and Holmes. Chione cancellata Linnaeus is
probably absent.

2. Aurimia obtusa Emmons (present) Arca plicatura Conrad
(common), Pecten ebareus solaroides Heilprin (very rare), Chione
cancellate Linnaeus, (common), Corbula n. sp. (common). The last

occurs also in the Shell Creek fauna, but the bed in which it occurs is
unknown.

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

Terebya dislocata (Say)

Marginella limatula Conrad

Aurinia obtusa Emmons .

Busycon canaliculatum Linnacus

Busycon caricum Linnaeus

llyanassa trrorata (Conrad) .

Nucula proxima Say

Nuculana acuta Conrad

Glycymeris americana Defrance

Arca (Fossularca) adansi 1all

Ostrea virginica Gmelin?

Pecten eboreus solaroides Heilprin (X valve)

Modiolus demissus Dillwyn

Phacoides nassulus caloosanus Dall
Phacoides trisulcatus multistviatus Conrad
Phacoides anodonta Say

Divaricella quadrisulcata (ID'Orbigny)
Sportella constricta Conrad

Tellma sayi Dall

Corbula n. sp., also at Shell Creek and at Neills 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 1 have placed under
Eontia platvura show a gradation toward E. wariabilis MacNeil. It

has been pointed out by me in a previous study of the Caloosahatchee
marl ‘of castern Florida that its faunal affinities are as close if not

closer to the Waccamaw formation of the Carolinas than to the typical
Caloosahatchee marl. The specimen which Dall figured®™ under the
name “Arca (Noelia) limula Conrad” was obtained at some horizon,
perhaps the Turritella-bearing bed, along the Caloosahatchee River.
This specimen probably should be referred to another species or sub-

species. A similar form occurs in the lower part of the exposures in
Volusia County.
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The occurrence of Navicula wagneriana: (Dall), which appears {o
be more abundant in the early part of the Caloosahatchee marl, was
reported by Mansfield 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 Qf the upper Tertiary de-
posits of southern and eastern Florida. The correlation of some of
the deposits is not yet fully determined, and it will no doubt be neces-
sary at some future time to make adjustments. It seems to the writer
desirable, however, to present the views that are best justified by
present data. | ;

4

PLEISTOCENE DEPOSITS

It is not the purpose in this paper to include all tllé'::loéalitics 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 from each fossiliferous deposit in order to
determine the epoch to which it belongs, and a record of the infor-
mation obtained is offered here. In the study of the Pleistocene
faunas more information is still needed to interpret fully their signi-
ficance as to origin, distribution, and correlation. This may perhaps
be accomplished eventually 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 interpret their ecological
significance and probable origin.

Pleistocene deposits along Caloosahatchee River betwcen Fort
Denand 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 made, of which a record is given below.

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

Helisoma duryi (Wetherby)
Helisoma duryi intercalare Pilsbry
Physa sp.
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Acteocina canaliculaia (Say)
Marginella sp.

Melongena corona Gmelin
Cerithium muscarum Say
Amnicola? sp.

Nucula sp.

Pecten gibbus gibbus Linnacus

Anomia simplex D’Orbigny

Laevicardium mortoni Conrad
Transennella conradiana Dail
Macrocallista sp. (young specimen)
Parastarie triquetra Conrad
Anomalocardia hendriana Mansfield, n. sp.
Chione cancellata Linnacus

Cumingia tellinoides Conrad

Tellina sayi (Deshayes)

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

Melongena corona Gmelin
Cerithium muscarium Say
Parastarie iriquetra Conrad
Chione cancellata Linnaceus

On the right bank of the River at Floweree Grove, Lee County,
about 3 miles above Alva (station 14197), a few species of mollusks
are found in a sandy matrix that rests unconformably on 4 feet of
material referred to the Buckingham limestone (Miocene). The
upper surface of the Buckingham has been eroded, as indicated by
packets of the Pleistocene material within the lower bed. The species
found are:

Helisoma scalare (Jay)
Helisoma duryi (Wetherby)

Vivipara georgiana Lea
Bythinella? sp.

Amnicola floridana convexa Pilsbry
Rissoa? sp.

Cyrenoida afi, C. floridana Dall

Chione cancellata Linnacus

The Vivipara was obtained directly above the contact, whereas
the Helisoma came {rom one foot above,

No {fossiliferous Pleistocene deposits were noted below Floweree
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Grove, but they may be present. Tf the Caloosahatchee Pliocene was
formerly present, it has been removed by crosion. It may'be noted
on figure 1 that the river takes a southwestern couise a mile or more
helow Fort Denaud, a change that may have heen caused by l’lic‘ former
presence of shoreline deposits of the Caloosahatchee Pliocene sea. .

The three localities above pmbahly should be referred to the
Fort Thompson formation, -

Pleistocene fossils of the ,soul'lm}(.’\s‘le‘fu and ‘castern sides of the
Peninsula of Florida.—Table 4 shows .the species from .a number of
localities on the western and castern sides of the Peninsula of Worida;
also the extent of occurrence of the same species at two localities in
South Carolina,

Localities in southwestern Plorida.—ossils were noted  at five

localili(:‘ in southwestern Florida.  These are:

North (,I(.CI\ near Osplcy, Little Sarasota Bay, Manatee County. C})lléctc(l
by Joseph Willcox and W. . Dall,

Station 14202, dump from a shallow ditch along highway, Napl'(:s‘ to Fort
Myers, 6 milés from Font Myers, Lee County. Collected hy W, 'C
Mansfiehl' and 1P, S, MacNéil, Pmlml)l_v the same as Il G, Richards'
locality no, 35.°° TR :

Station 14100, marl pits at Charlotte Couuty stuck.ulc. 2. miles northeast

of Punta Gorda, Charlotte (onnty Collected by W. C. Mansficld
and 1. S, MacNueil. : :

Scctions 11169, 14082, highest fossilifercous bed in bank of Caloosahatchee
River one-fourth mile below the bridge at Labelle, Hendry County.
Collected by W. C. Mansfield and C. W. Mumm.

Station 11166, left hank of Caloosahatchee River, about onc-third mile above
Labelle, Hendry County, highest bed in the exposure carrying’'a mixed
fauna. Collected hy -C. W. Cooke, Stuart Mossom, and W. C. Mans-
ficld. : ;

A brief discussion-of the fauna from cach of the above ‘localitics

follows. : ~

A list of species from North Creek is given by Dall)™ -of WthIl
species five are said to be extinet, so far as known. Some of these
species were not found by the writer and are indicated in Table 4 by -
“R”, This fauna appears to be,of late Pleistocene age.

Seventeen species were colleeted at station 14202, 6 miles south of
ilfort Myers, and others likely could be obtained. Of these, 10 or
more occur al North Creek. This fauna is also of late Pleistocene
age. .

Around 50 species were collected from the material thrown out in

digging pits near Punta Gorda (stations 14160, 14191). About 30
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of* these species oceur, or have been reported to occur, at North Creek.
However, the fauna as a whole indicatesithe presence during its epoch
ofi.water a liltle warmer than that at North Creck, and thus suggests
that it probably lived at a somewhat earlier time. The horizon in
the Pleistocene may be about the same or a little higher than that of
the bed at Sanford discussed later in this paper.

Approximately 50 species of mollusks have heen collected at station
11169, onc-fourth of a mile below Labelle, and about 15 species at
station 11166, onc-third of a mile above Labelle. Both exposures are
illustrated on plate 22, A and B, of Cooke and Mossom.” The de-
scription of illustration “13,” 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.”  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
Helisoma scalare (Jay) and the species Rangia cuncale Gray. 1 have
not scen the latter species at the lower locality. The fauna at the
locality below Tabelle is probably a little younger than that of the
locality above lLabelle, but probably should be referred to the [Fort
‘Thompson formation.

Localities on the eastern side of I'lorida~—Four localities on the
casiern side of Florida were examined.  These are:
Station 14201, about 8 miles southwest of Melbourne, Brevard County. The

fossiliferous bed was reported to lie below the bone bed in this area,

The writer did not confirm this report,  Collected by W. C. Mans-
field and F. & .MacNeil,

Station 14192, Buffalo Bluff, right bank of thc St. Johns River, one-half
mile, more or less, above Atlantic Coast Line Railway bridge, Putnam
County. Collected by W. C. Mansfield and F. S. MacNeil.

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

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

Thirty species of mollusks were collected at station 14201, 8 miles
southwest of Melbourne.. Nearly all of the species occur in the Foit
Thompson formation.
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The faunas at station 14196, Lake Monroe, and station 14192,
Buftalo Bluff, will be considered together, as they are believed to
represent -nearly the same zone. - The fauna at Buffalo Bluff suggests,
however, that it might have lived at a little earlier time. About 31
species of mollusks have been collected from these two localities. On
the basis of the fossils, the writer previously ™ referred them to the
late Pliocene or early Pleistocene. The fauna is now referred to the
Pleistocene and for convenience is designated the “bed at Sanford.”
The fauna at station 14196 is regarded as typical. The same fauna
as that at station 14196 occurs in the left bank of the St. Johns River,
about 5 miles northwest of Sanford. It may be noted in table 4 that
the fauna is represented by a few specics 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 Pliocenc: Anachis obesa C. B. Adams, Eontia ponderosa
(Say) and var., Airina rigida Dillwyn, Cardita floridana Conrad,
Cardivun muricatum Linnaeus, Semele proficne Poulteney (probably
only Pleistocene and Recent). This fauna appears to be early
Pleistocenc age and lived about the same time as-that on the west side
of Florida at Charlotte County stockade (station 14160)." A similar
fauna was obtained from material dredged in digging the canal 2 miles
south of Okeechobee City.

The species from station 11138, West Palm Beach Canal are re-
corded in table 4. The fauna is similar to that of the Fort Thompson
formation, except that some of the species indicate the presence of
slightly warmer water during its deposition, which (.ondltlon may he
accounted for by its more southern latitude.

Pleistocene depovits near Martle Beach and Litile River, South
Carolina—The occurrences of Florida Pleistocene species at two lo-
calities in South Carolina, station 13858, 214 miles northwest of
Myrtle Beach, and station 13424, 3 miles west-southwest of Little
River, are recorded in table 4.

The South Carolina fauna has been referred to the Pleistocene
Pamlico formation. It contains the following species not reported at
Florida Pleistocene localitics: Olivella witudula Dillwyn, [lyanassa
obsoleta (Say), Busycon caricum Gmelin, Argina pexata (Say),
Donax wariabilis Say. On the other hand, the following species were
not found at station 13858 nor station 13424 : Alectrion vibex (Say),
Melongena corona Gmelin, Cerithium muscarum Say, Modulus flor-

tdanus Conrad, Cardium tisocardia Linnaeus, Laevicardium wmortons
Conrad.
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Observations on a few species occurring in the Pleistocene.~-
Helisoma scalare (Jay) probably appeared in the Pleistocene. I have
not found it associated with known Pliocene faunas. Bulle striata
Bruguiére is present, at some localities abundantly, Olivella mutica
Say is a common species in Florida. Marginella apicina Menke is
present at most localities as are also Fasciolaria distans Lamarck,
Busycon pyrum Dillwyn, and B. perversum ILinnaeus. The follow-
ing species probably appeared in the Pleistocene :—Melongena corona
Gmelin, Cerithium wmuscarum Say, Atrina rigide Dillwyn, Cardita
floridana Conrad, Cardium muricatum Linnaeus, and Semele proficua
Poultency. Diodora alternata (Say) occurs at a few localities.
Arca transversa is usually present, and Lucina floridana is a common
species.  Anomalocardia caloosana Dall is much smallor than the
form in the Pliocene. Macrocallista nimbosa Solander, the clongate

form, is much more common than M. maculate Linnaeus, the shorter
form.

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

Tentative correlation of Pleistocene deposits.—A tentative cor-
relation of the Pleistocene deposits discussed in this paper is presented
in table 5. The relations of some of the beds are not certainly known.
For instance, the fauna near Punta Gorda (station 14160) may be
younger than indicated. However, the correlations are offered as
the best now available.
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TABLE 5—TENTATIVE' CORRELATION OF THE PLEISTOCENE DEPOSITS

FLORIDA | SOUTH CAROLINA
WEest Sipe | East Sme

Pamlico formation Beds on North Creek; Beds exposed - Myrtle Beach
and equivalent 6 miles south of Fort Mvers : (station 13858) and
beds | (station 14202) ; probably contempo- _ Little River - -

raneous. ' (station 13424). -
Fort Thompson Beds exposed below and above Labelle Beds exposed 8 miles southwest of -
formation and between Fort Denaud and Alva; Melbourne (station 14201) and along : .

‘beds exposed below Labelle may be West Palm Beach Canal

vounger than those above. (station 11138). .
Bed at | Exposures 2 miles northeast of Beds -exposed near Lake Monroe ‘ -
Sanford Punta Gorda (station 14160). ryvpical _bed of Sanford. (station [P,

. 14195) ; Buffalo Bluff (station.’14192);
‘ probabh fiearly contemporaneous. ‘ -
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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 (CANCBLLARIA) of. 0. TABULATA Gardner and Aldrioh
Plate 1, figure 11
The material consists of an incomplete external mold showing only
the upper part of the original shell.

Horizon and occurrence.~uckingham limestone, station 14184,

lower bed, right bank of the Caloosahatchee River, about 3 miles above
Alva.

Cancellaria tabulaia is restricted to the upper Miocene.

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 Cancellaria
venusla, a Pliocene species, and in that feature may indicate a closer
relationship to C. propevenusta Mansfield, an upper Miocene species.
Occurrence—~Buckingham limestone, station 14184, lower bed in
right bank of Caloosahatchea River, about 3 miles above Alva.

DORSANUM? of. D. ? PLICATILUIM (Bose)
Plate 1, figure 4
Dorsanum?  plicatilum (B36se) is believed to occur in beds not
younger than upper Miocene.  The material consists of an incomplete
external mold.

Horizon and occurrence—Buckingham limestone, station 13927,
Buckingham.

TURRITELLA aff. T. CARTAGENENSIS Pilebry and Brown
Plate 1, figures 2, 12
Turritella “cartagenensis Pilsbry and Brown™ came {rom the
ncighborhood of Cartagena, Colombia, South America. The speci-
mens at hand may have coarser sculpture than T. cartagenensis, but
cvidently they show some relationship 1o it. The spiral sculpture
consists of fine lines alternating with secondary threads.

Horigon and occurrence~—Buckingham limestone, station 14078,
in place, onc-half mile above Alva; station 14184, in place, right bank
of Caloosahatchee River across from Floweree Grove, about three
miles above Alva; station 14194, dredged from the Caloosahatchee
River 200 yards, more or less, above Olga bridge; station 14075,
dredgings from Caloosahatchee River, one mile below Olga.
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TURRITELLA of. T. PONTONI Mansfield
Plate 1, figures 3, 8

Turritella pontoni Mansfield ™ was described from a sand of upper
Miocene age at a locality 42 miles west of Miami, Florida. The
material consists of rather poorly preserved large specimens. A
carina is present on the lower third of cach whorl and the whorl is
iess depressed medially than the specimen referred to T, aff. T. carta-
genensis Pilsbry and Brown, -

Horigon and occurrence.~—Buckingham limestone; quite common
at Buckingham; station 14075, dredged {from the Caloosahatchee
River, one mile below Olga.

TURRITELLA BUCKINGHAMENSIS Mansfleld, n. sp.
Plate 1, figure 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-
mment, 40 millimeters; diameter, 17 millimeters.

Type locality—Station 11175, Buckingham, Lee County, Florida.

Horizon and occurrence—~—Buckingham limestone, upper Miocene;
fairly common at type locality; station 11742, Alva, Caloosahatchee
River, in place in the river bank; poorly preserved molds but probably
helong to this species; station 14075, dredged from Caloosahatchec
River, one mile below Olga; station 14184, lower bed across from:
Floweree Grove, about three miiles above Alva; station 14190, dredged
from Caloosahatchee River, about half a mile above Olga bridge.

The new species is related to Turritelle burden: Tuomey and
Holmes from the Duplin marl and to T. -apicalis tense Dall, reported
as a Pliocene Caloosahatchee species. In size it more closely re-
sembles the upper Miocene species. The figured holotype of Turri-
tella apicalis tensa, (Cat. No. 113461) is unlike other specimens in the
Pliocene Caloosahatchee marl and may have come from a somewhat
Jower horizon. 1t is reported to occur on Caloosahatchee River, but
no place on the river is given. The specimens from station 14184,
across the river from Flowerce Grove, are more closely related to 7.
apicalis tensa, but in the new species the medial constriction is deeper.
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. TURRITELLA APICALIS Heilprin
Plate 1: ligilrcs 9, 10
“Turritelle apicalis Heilprity oecurs .tl')'undantly in the "Pliocene
along CleOSdhdth(’c Rlvu and at ‘Shell Creek.’ A '

A number of spectmens‘ of Twrritella apicalis Heilprin were
dredged from the Caloosahatchee RIV(.I‘ a qu wter Lo a hall mile
(stations 14194 and 14190) above Olga. The matrix in which the

external molds occur consists of a dark gjmy, porous hmulong having
a few molds of Chione ulocyma. :

The occtrrence of 'this” Turritella stlonglv indicates a l")'i'occnc
fauna associated with reworked upper Miocene species. '

NUCULANA, sp. indeterminate

The material consists of internal molds.  The molds represent
larger shells than species referred to Nuculana acuia Conrad from the
Pliocene Caloosahatchee.  The preservation of the material does not
warrant specific determination, but apparently only one species is
represented. , :

Horison and occurrence—Buckingham limestone, station 11792,
exposed at low tidet at Alva, Caloosahatchee River; station 13927,
Buckingham; station 14184, across the Caloosahatchee River from
Floweree Grove; station 14078, in place in bank of Caloosahatchee
River half a mile above Alva.

NAVICULA OCCIDENTALIS Philippi?

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

Horison and occurrence.—~—Buckingham limestone; station 13927,
Buckingham.

NAVICULA UMBONATA Lamarck?

The material consists of four internal molds of soft argillaccous
limestone with phosphatic grains.

Horizon and occurrence.~Buckingham limestone; station 11742,
exposed at low tide in bank of Caloosahatchee River at Alva,

ARCA LIENOSA S8ay

Arca lienosa Say rvanges in time from upper Miocene to the Plio-
cene.

Horizon and occurrence.~—Buckingham limestone; station 13927,
Buckingham ; station 14184, lower bed in the section on Caloosahatchee
River across from Floweree Grove; station 14190, dredged from
Caloosahatchee River half a mile above bridge at Alva.



NOTES ON UPPER TERTIARY AND PLEISTOCENE MOLLUSKS 149

ARCA (CUNEAROA) S8CALARIS Conrad, variety?
_ Plate 3, figure 6

- Arca (Cunearca) scalaris Conrad is believed to occur in beds not
yotmgcr than upper Miocene.
L The mdtcrm] consists of internal and external molds.  All the
‘molds represent a much smaller shell than Arca (Cunearca) scalarina
Heilprin, a Pliocene species.  The form appears to be the same as
~that oceurring in an upper Miocene sand along the Tamiami Trail at
a locality 42 miles west of Miami, listed hy Mansfield.”

Horigon and occurrence~—Buckingham limestone; station 13927,
Buckingham ; station 14184, lowest bed exposed in right bank of
Caloosahatchee River acioss 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 helow Olga.

: ARCA DELANDENSIS Mansfield, n. sp.
Plate 4, figures 4, 8

Shell thin, clongate, rather low, nearly equivalve, inequilateral;
posterior end shightly 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 and
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—Del.and, Volusia County, Florida.

+ Horizon.—Pliocene, Caloosahatchee marl.

Other occurrences—Vlorida: Sta. 5010, Del.con Springs (1
valve) ; ?Sfa. 5019, Orange City, North Carolina: Sta. 3931, Cronley ;
Sta. 13156, Walkers Bluff, Cape Fear River (this form appears closer
to the new species than to A. plicatura Conrad).

Arca delandensis 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 -expandei
posterior end, a more rounded base line, a longer hinge line, and a
leys anterior beak. The thinness of.the shell of the new species
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approaches that of specimens from Simmons Bluff, S. C., a Pleisto-
cene species referred to 4. transversa.

A. “subsinuata” Conrad, A. plicatura Conrad, and 4. delandensis
. sp., all from the Pliocene, are closely related. A comparison of
these species indicates that 4. subsinuala is usually larger and more
clongate; A. plicatura shorter and more rounded with a rather high
beak; and A. delandensis thinner with a rather low beak. However,

at sonie localities, the forms appear to intergrade and it is uncertain
where to place them.

OSTREA MERIDIONALIS Heilprin

Ostrea meridionalis Heilprin, Trans. Wagner Free Inst. Sci., Philadelphia, vol.

1, pp. 100, 101, fags. 35, 35a, 1887.

The type locality of Ostrea meridionalis Heilprin is believed to be
in the “marl” banks below Therpe’s, probably somewhere above or
below Alva. Dall® considered O. meridionalts a synonym of O,
sculpturata Conrad. 1 am unable to decide to which of these species
some of the small specimens should be assigned.  Ostrea meridionalis
is a very large and heavy shell and resembles O. haitensts Sowerby,
and for that reason has been, in some instances, mistaken for it.

Horizon and occurrence.—Buckingham limestone; station 13927,
Buckingham; also along the Caloosahatchee River at the following
places :—station 4997, in place about 1 mile above Caloosa; station
11742, exposcd at low tide at Alva; station 11173, in place about 2.8
miles cast of Alva; station 13928, dredged half a mile below Alva.

OSTREA DISPARILIS Conrad
Ostrea disparilis Conrad, in localities outside of Florida, is be-
lieved not to occur above the upper Miocene.

Horizson and occurrence.—Buckingham limestone; station 13927,
Buckingham. The following localities are along the Caloosahatchee
River: station 14076, one mile above Olga (dredged) ; station 14077,
two miles above Ol«n (dredged) ; station 14075 (dredged), one mile
below QOlga; station 13928, a half mile |)L1()W Alva (drulgul) station
14078, half a mile above Alva (in place)

PECTEN (PECTEN) OCHLOOKONEENSIS LEENSIS Mansfield, n. subsp.
Plate 2, figures 3; Plate 4, figure 9.

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

Right convex valve not entire, evenly rounded. Ears bent down-
ward, marked only by growth structures. Disk with about 19 nearly
flat, smooth ribs, (the three on the lateral side being weaker), (hstdll)
widening, separated by narrower spaces.

Cotypes (U. S. Nat. Mus. No. 497982) measure: Left valve,
length 63 millimeters; height, 56 millimeters.  Right valve, height 44
millimeters; convexity about 12 millimeters. '

Type locality—Station 13927, Buckingham, Lec County, IFlorida.
The new subspecies is closely related to Pecten (Pecten)iochlock-
oneénsis Mansfield from the upper Miocene of Florida, The left
valve of the new subspecies has a deeper convexity than the species,
and the right valve has wider ribs, which show a little less tendency

{o bifurcation. The concentric lamellac on the new subspecies are
also finer.

Horizon and occurrence—Buckingham limestone, upper Miocene.
Abundant at type locality; Station 14075, dredged from Caloosa-
hatchee River one mile below Olga. The specimen from the follow-
ing stations are related but may not be the same. Station 13409, 16
to 18 miles south of Immokalee, Collier County (2 left valves, less con-
cave) ; Station 12923, 18 miles south of Immokalee (1 left valve less
compressed ) ; Station 11180, Tamiami Trail at Carnestown, Collier
County (fragment); Station 11176, about 11 miles east by north of
Marco, Collier County (fragment). 4

PECTEN (PECTEN?) WENDELLI OLGENSIS Mansfield, n. subsp.
Plate 2, figures 1, 2, 4
Shell small, low, nearly equivalve and equilateral, Ears large, the
right being decply sinuate. Right valve with 15 rounded, roughened
ribs of nearly uniform size; left valve slightly higher in the umbonal
area than right valve, with 14 rounded ribs; two weaker ribs alternate
with a single stronger rib.

Holotype with attached valves (U. S. Nat. Mus. No. 497970)
measures : length, 22 millimeters; height, 22 millimeters ; diameter, 7.4
millimeters,

Type locality—Station 14077, dredged from thc Caloos'lhatchee
Rlver, 2 miles above Olga.
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Horizon and occurrence.—Pliocene?; station 14076, dredged one
mile above Olga and station 14194 a quarter of a mile above Olga.

The new subspecies is closely allied to Peclen wendelli Tucker
from the Pliocene Caloosahatchee marl at [Fort Denaud and at Shell
Crecek, but is larger than the latter species and has more rounded ribs.
The right valve of P. wendelli has sharper primary ribs, which are
usually intercalated with a finer rib, whereas the left valve usually
has three instead ol two weaker ribs hetween a stronger rib on cither
side. .

Joth Pecten wendelli and the new subspecies differ! from. P.
leonensis Manshield, a known Miocence species, in having a less inflated
right valve and a higher left valve and in the character of the radials,
The new subspecies appears to intergrade the known Miocene and
Pliocene species.

The original of figure 8, plate 4 of Tucker" probably should be
referred to Pecten wendelli and not to P. leonensis, and her figure 9,
plate 4 appears to be incorrectly identified. The illustration of this
form indicates that it may be closely related to the new bubspcucs r.
wendelli olgensis.

One small right valve collected at Walkers Bluff,! Cape IFear River
(station 13156) appears also to he more closely related to the new
subspecies olgensis than to Peclen leonensis. The malrix adhering
to the new subspecies consists of a limey clay and phosphatic grains,
This group may be ncarer the subgenus Chlamys than the subgenus
Pecten.

PECTEN (CHLAMYS) CALOOSENSIS Mansfleld, n. sp.
Plate 3, figures 1, 3
Chiamys (Plagioctenium) comparilis (Tuomey and Holmes) [part], Tucker-

Rowland, Mus. royale historie nat. Belgique Mém., Dcuxiéme série, 17asc. 13,
p. 43, pl. 4, fig. 14 [not pl. 3, fig. 11]. 1938.

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

Cotypes (U. S. Nat. Mus. No. 479979) measure: Right valve,
length 48 millimeters ; height, 49 millimeters; diameter, 15 millimeters.
Left valve, length 47 millimeters; height, 47 millimeters; diameter, 14
millimeters.

- Type locality.—Station 14075, dredged. from Caloosahatchee River,
1 mile below Olga.

" y

Horizon and occurrence.—Buckingham lxmcstom upper Miocene.
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Section 13927, Buckingham, Lee County; station 13928, dredged
from Caloosahatchee River a half mile below Alva; station 14077, 2
miles above Olga; station 14076, 1 mile above Olga; station 4997, in
place 1 mile above Caloosa. '

This species is related to Pecten comparilis Tuomey and Holmes,
a known Miocene species, differing from the latter in having 2 or 3
fewer ribs and sculptured with finer concentric lamellae. It differs
from P. evergladensis Mansfield in having a less expanded shell and
narrower and higher ribs.

The new species from the Buckingham limestone at Buckingham
and elsewhere, as noted above, is somewhat similar to but not identical
with specimens from South Carolina that [ consider typical of
“Chlamys (Plagiocteninm) comparilis (Tuomey and Holmes).”

Tucker-Rowland " designated a left valve from Buckingham,
Fla.,, as the neoholotype of “Chlamys (Plagioctenium) comparilis
(Tuomey and Holmes).”

The present practice is to select a neoholotype from the original
locality of the species, and it would conform more nearly with the
rules of zoological nomenclature to select a specimen from South
Carolina rather than from Florida. Therefore, I designate a right
valve in the U. S. National Museum under the Catalogue No. 11447
from South Carolina identified by R. P. Whitfield as “Pecten coimn-
parilis Tuomey and IHolmes.” The matrix on this specimen is the
same as on other fossils from “Smiths Goose Creek,” Berkeley
County, S. Car. Although no specific locality is recorded for the
specimen by Tuomey and Holmes it probably came from the Goosc
Creek locality. It agrees in detail with thHe original illustration of a
right valve of Tuomey and Holmes species. '

PECTEN (CHLAMYS) EBOREUS BUCKINGHAMENSIS Mansfleld, n. subsp.
Plate 3, figures 4, 5, 8

Shell rather large, moderately inflated, nearly equivalve and ncarly
equilateral. Left valve weakly depressed in its posterior arca. Ribs
about 18 in number on each valve, nearly flat or very slightly rounded,
smooth except for moderately coarse concentric growth lines, rather
wide—about as wide as iuterspaces. Ears with faint radials crossed
by fine, closely spaced lamellae.

Holotype, attached valves, (U. S. Nat. Mus. no. 497972) measures:
Length, 90 millimeters; height, 84 millimeters; diameter, 25 milli-
meters. : ‘

Type locality.é—Station 13927, Buckingham, Lee County, Florida,
Some topotypes are larger than the holotype. This subspecies
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differs from Pecten (Chlamys) eboreus solaroides Heilprin in lacking
interradials, which are present especially on the left valve of the
Pliocene species.

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

PECTEN (NODIPECTEN) NODOSUS FLORIDENSIS Tucker and Wilson

Pecten (Lyropecten) pittieri flovidensis Tucker and Wilson, Bull. Am,
Paleontology, vol. 18, p. 43, pl. 8, fig. 6, 1932,

Tvpe locality—Buckingham, Florida.

A number of specimens were collected by the writer and F. S.
MacNeil from the type locality. The subspecies floridensis appears
to be more closely related to Pecten (Nodipecten) nodosus Linnaeus
than to Pecten pittieri Dall. The ribs are wider, more quadrate in
section, and usually less nodose than on P. nodosus, but some left
valves show quite strong nodes on the ribs.

Pecten (Nodipecten) pittieri collierensis Mansfield from the

Tamiami limestone is more closely related to P. pitfieri than to P:
siodosits.

Horizon and occurvence—Buckingham limestone; Buckingham
station 14075, dredged from the Caloosahatchee River, one mile below
Olga, fragment which may ‘be the subspecies floridensis.

LIMA (MANTELLUM) CAROLINENSIS Dall
Plate 2, fhgure &
Luna (Mantellumn) carolinensis Dall occurs in the Duplin marl of

the Carolinas and in the Cancellaria zone of Florida, both of upper
Miocene age.

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

ANOMIA SIMPLEX D'Orbigny.

Anomia sumplex D’Orbigny occurs in deposits ranging from the -
upper Miocene to the Recent.

Horizon and occurrence—Buckingham limestone, Buckingham,.

Florida, and at a number of localities along the Caloosahatchee River
referred to the Buckingham limestone,
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PLACUNANOMIA PLICATA Tuomey and Holmes
Plate 3, figure 9, 10

Placunanomia plicata Tuomey and Holmes occurs in the upper
Miocene in the Carolinas and in Florida,

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

Tucker and Wilson ™ described a new species of Placunanomia,
P. achinica, from Acline, Florida. As there are at least two different
horizons of fossiliferous deposits in the vicinity of Acline, the exact
horizon of their species is unknown. The plications on the figured
valve of Tucker and Wilson indicate that it is closely related to P.
plicata Tuomey and Holmes.

PODODESMUS BURNSI Mansfield, n. sD.
Plate 4, figures 1, 3, 5, 6

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

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

Type locality—Station 3300, Shell Creek, Florida,
Horigon.—Probably Pliocene.

I have not seen this species outsidé of its type locality. Podo-
desmus decipiens Philippi, a living species, is much smaller and has
finer radial sculpture. The species is named after the collector, Frank
Burns.

THRACIA (CYATHODONTA) sp.

Two incomplete impressions of the interior of the original shells
were collected from dumps dredged from the Caloosahatchee River,
one from a small island half a mile above the bridge at Olga (station
14190), and the other one mile below Olga (station 14075). The
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matrices of both are the same and contain exterior molds of Chione
wlocyma Dall. The unnamed formt may be related to Thracia
(Cyathodonta) gatumnensis Toula, from the Gatun formation of the
Panama Canal zone, but it had a much larger shell than Toula’s
species. This may be an undescribed form.

Horizon.—Buckingham limestone.

VENERICARDIA OLGA Mansfield, n. sp.
Plate 2, figure 5; Plate 3, figures 2, 7

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

Dimensions of cotypes (U. S. Nat. Mus. no. 497976) —Right valve, -
length 43 millimeters ; height, 39 millimeters; diameter 24 millimeters;

left valve, posterior margin broken away; height, 28 millimeters; dia-
meter, 15 millimeters.

Type locality.—Station 14075, dredged from Caloosahatchec
River, one mile below Olga, Florida.

Horizon.—Probably Pliocene.

Altogether six valves were collected, of which five indicate that
they were taken from a sand and the other from an indurated lime-

stone similar to that on another piece from this place having a Chione
cancellata on it. '

Venericardia. olga n. sp. is related both to Venericardia 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 stronget ribs, especially over the earlier part of the
shell. The new species somewhat resembles a varietal form of V.
laticostata Sowetby, a living species from Panama, but the posterior

side is less truncate and the ribs are higher than those of the varietal
form of laticostata.
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PHACOIDES CHRYSOSTOMA (Meuschen) Philippi

Phacoides chrysostoma (Meuschén) ranges in time from Miocene
to the Recent. ' '

Horigon and occurrence.—Buckingham limestone; station 11175,
Buckingham. There are a few distorted internal molds from Buck-
ingham which are more elongate than others, but probably represent
the same species.

ANOMALOCARDIA HENDRIANA Mansflold, n. sp.
Plate 1, figures 5, 6, 7

Shell' small, thin, low elongate, equivalve and very inequilateral.
Anterior margin broadly rounded, posterior margin short and nar-
1owly rounded. Disk gently depressed radially in front of the
posterior shoulder, being more so distally. Umbo smooth, followed
by closely spaced, thin, nearly erect concentric lamellac. Distally
these lamellac are less closely but rather uniformly spaced. These
lamellae are subdued in the' depressed area il 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. Mus. No. 497980) measures:
Length, 15 millimeters; height, 10 millimeters; diameter, 2 milli-
meters.

T'ype locality.—Station 14081, left bank of Caloosahatchee River,
about 3 miles below Fort Denaud, Hendry County, Florida.

Horizon.—Pleistocene, Fort Thompson(?) formation.

The sculpture on Anomalocardia hendriana, n. sp. somewhat re-
sembles that on A. leptalea Dall, a species inhabiting salt lagoons in
the Bahamas, but in Dall’s species the concentric sculpture is less
closely spaced, and the posterior end has a different shape.

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

Other occurrence: Station 11028, from bank of the canal one-
fourth mile above Goodno'’s Landing at Fort Thompson.

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

Four valves of Chione cancellata were collected at Buckingham,
Florida, but the matrix adhering to these specimens consists of a
coarse sand, a matrix unlike that with other specimens from the main
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part of the quarry. Consequently, these Chione came from the Plio-
cene or a later epoch, No specimens of Chione cancellata were col-
lected (only C. wlocyma 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 cancellata and
C. wlocyma Dall were dredged from the Caloosahatchee River about
half a mile above Olga (station 14190), the former probably from
the Pliocene and the latter from Buckingham limestone,

OHIONE ULOOYMA Dall
Plate 4, figures 2, 7

Chione ulocyma Dall occurs in deposits not younger than the upper
Miocene. -

Horizon and occurrence—Buckingham limestone, station 13927,
Buckingham; quite 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
from Caloosabhatchee River hall a mile above Olga (station 14190),
and one mile below Olga (station 14075).

4 CHIONE LATILIRATA ATHLETA Conrad
Chione latilirata athleta Conrad ranges {rom the upper Miocene
to the Recent,

Horizon and occurrence.—~Buckingham limestone, station 14184,
Caloosahatchee River, across from Floweree Grove (1 fragment) ;
Ruckingham limestone?, station 14194, dredged from Caloosahatchee
River, 200 yards more or less above Olga.
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EXFLANATIGN OF PLATE 1

Turritella buckinghamensis Mansfield, n. sp.. holotvpe, x2.
Page 47.

Turritella aff. T. cartagenensis Pilsbry and Brown, squeezes.
2, Station 14075, dredging from Caloosahatchee River, 1
mile below Olga. U. S. Nat. Mus, 497962, x1. 12,
Station 14078, Caloosahatchee River, in place, one-half
mile above Alva., x3. U. S. Nat. Mus. 497963. Page 46.

Turriteila aff. T. cartagenensis Pilsbry and Brown, squeezes.
14075, dredged from Caloosahatchee River, 1 mile below
Olga. U. S. Nat. Mus. 497965. x3. §, internal mold,

Station 13927, in the vicinity of Bmkmgham U. S. Nat.
Mus. 497964. x1. Page 47.

Dorsanum? of. D.? plicatilum  (Bose). Squeeze. Station
13927, vicinity of Buckingham. U. S. Nat. Mus. 49796l.
x2. Page 40.

Anomalocardia hendriana Mansfield, n. sp. 6, holotype. x2.

S5, 7, paratypes, U. S. Nat. Mus. 497981. x3. Page 57.

Turritella  apicalis  Heilprin. Squeezes. Station 14190,

dredged from Caloosahatchee River, one-half mile above
Olga. U. S, Nat. Mus. 497967. 9, x2; 10, x1. Page 48.

Cancellaria  (Cancellaria) c¢f. C. tabulata Gardner and
Aldrich. Squeeze. U. S. Nat. Mus. 497960. x3.
Page 46.
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1, 2, 4.
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EXPLANATION OF PLATE 2

Pecten (Pecteir?) wendelli olgensis Manshfield. n. subsp. 1,
4, Lolotype. x3. 2, paratype, Station 14194, dredged from

Caloosahatchee River, one-fourth mile above Olga. U. S.
Nat. Mus. 497971. x2. Page 51.

Pecten -(Pecten) ochiockoneénsis Ieénsis Mansfield, n. subsp.
Right valve. x1. Page 50.

Venericardia olga Mansfield, n. sp. Left valve. x2.
Page 56. '

Lima (Mantellum) carolinensis Dall. U. S. Nat. Mus. 497974,
x1. Page 54.
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EXPLANATION OF PLATE 3

Pecten (Chlamys) caloosensis Mansheld, n. sp. Cotypes. xI.
Page 52.

Pewertcardia olga Mansfield, n. sp. Right valve. x2/3.
Page 30.

Pecten (Chlamys)  cboreus buckinghamensis  Mansileld, n.
subsp. 4, 5, holotype. x2/3. 8, paratype, x2/3. Page 53.

Airca (Cunearca) scalaris Conrad, var.? Squeeze. Station

14184, U. S. Nat. Mus. 497968. x1-1/3. Page 49.

Placunanomia plicata Tuomey and Holmes. U. S. Nat. Mus. -

497975. x2/3. Page 55.
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EXPLANATION OF PLATE 4
Pododesmus burnsi Mansfield, n. sp. x2/3. Page 55.

Chione ulocymq Dall. 2, internal mold. Station 13927,
vicinity of Buckingham. U. S. Nat. Mus. 497977, x1. 7,
squeeze. Station 14184, in place, in bank of Caloosahatchee

River across from Floweree Grove. U. S. Nat. Mus.
497978. x1. Page 58.

Arca delandensis Mansfield, n. sp. x114. Page 49.

Pecten (Pecten) ochlockoneénsis leénsis Mansfield, n, subsp,
Left valve. x2/3. Page 50.

[69]






INDEX

A
PAGE
Abra aequalls oo 19, 23
Acline, Buckingham limestone west.

75 ) SRS 15
Caloosahatchee marl west of ... 15
Tamiami limestone west of ...... 15

© Actacon myakkanus ... 24
Acteocina canaiiculata .......... 18, 24, 35
Alectrion vibex oo 25, 38
Alligator Creek, Pliocene beds

Ol eooeeeceeceemvaeeecesanenmeeneaes 22, 28

Alva, Buckingham limestone at 11, 14
Buckingham limestone, one-half

mile above .o 11
Buckingkam limestone, 3 miles

above il 11, 35
Pleistocene deposits, 3 miles

S ADOVE e 35

Amnicola floridana convexa ... 35
Annicol@? sP.,  ceeeceeecececsnisemsssenensans 35
Anachis 0DeSA .ooeoeeoeeeeeeceeeeeceneaee 38
Anomalocardia caloosana 19, 23, 26, 39
Nendrian@ ...oeceeeveeeeeeneenene , 97, 62
a1 e S O——— 57
Anontia SINPIEY oo
11, 13, 19, 20, 23, 25, 35, 54
Arca (Fossularca) adamsi ............... 31
b 111171 S ——— , 25, 29, 32
2 111 [ SOV OO 27
B Ll 11 DTS U U UOO O 32
CAIPIlE  sovsessessems 18, 22, 25, 27, 32
CAlASAYCA  cereeeeeeccnencinnae 12, 23, 32
delandensis ....eeeeene. 30, 49, 50, 69
lienosa .. 12, 13, 14, 22, 25, 32, 48
Arca (Noetia) limula ..o 31
plicatur@ ...coeeeeeeneeee. 29, 30, 49, 50
rustica .. 12, 18, 24, 26, 27, 30, 32
scalaring  oo.ooeeeeeeeeeeeeees 27, 32, 49
(Cunearca) scalaris var.? ...
S N 11, 12, 49, 66
L Ra 11113 1 O —— 30, 50
bransversa ... 29, 39, 49, 50
Arcinae, distribution of ... 31, 32
Arging pexat oo 38
Assiminea sp. ... .. 25
Astralium precursor ......eeeeeees 18
Astyris cf. A. multilineata ................ 25
Atrina rigida IO 38, 39
Atys cf. A. sandersoni ..................... 24
Aurinia obHUSA oo 30, 31
Barbatia adamsi ........ 22, 25
caloosahatchiensis ........ooeee.. 32
candida var; .. 14
irregularis” 14

71

B

Barnea (Scobina) costata ...............
Bermont, correlation of Pliocene

beds near 28, 34

Pliocene beds 1 mile north of 24

Bittivm adamst ........cooooooooeeeeneenne 25
- podagrintm oo 18

Bronta spP. oo 20

Buckingham, Buckingham limestone

at 1
Buckingham limestone, character of 12

correlation of ... 11, 28, 34
list of species -oeeeeecerennnenne. 11, 12
NCW NAME oeoieiieieceeeeeecaeees 8

Buffalo Bluff, Pleistocene fossils at

........................................ 37, 38, 40-45
Bulla stAQIQ oo 18, 39
Busycon canaliculatum ..........c............ 31
CAPICUM oo 31, 38
POrVCYSUNE oo 25, 39
PYFUME oo 39
Bythinella nickliniana altenuata .... 18
Bythinella? sp. oo 35
C
Cadulus quadridentalits ....oo.o..... 25
Cacctnt coOPeri e 25
regulare ..o 25
Calliostoma Sp. ..occooveeeooreiccce 18
Calloarea millifila oo 32
LACTIQIA oo 18, 32
Caloosa, Buckingham limestone, 1
: mile above ..o, 11, 14

Buckingham limestone, 2 miles

above ..o, 11, 14
Caloosahatchee marl, characteristic
species Of oo, 27
correlation of ..o 28, 34
deposition of ..o 20
description Of .ooeeeeeeieeecees 16
Volusia County .cocoeoeveereeenennnne. 30
Cancellaria aft, C. agassizii ............. 22
conradian@ ................... N 18, 27
Propeventusta ....coooeeeeeeeeaeanenna. 46
tabulata .............. 11, 12, 15, 46, 62
VOHUSEE  —oeeeereeeeeemecneerenenrnnanns 11, 46
‘Cardita .arata ................. 13, 19, 23, 25
floridan@ ...ooeeeeeeece. 38, 3%
Cardium dally 19, 29
EIMMIOMST e eenemeennsneaan 29
isocardia .............. 13, 19, 23; 26, 38
MediUM e 17, 19, 26, 29
Rl R T 21 S —— 38, 39
0CdAITUIL  eoeeeeeeeaepeenann 19, 26
S robustum ... 23, 26, 30
~whllcoxi .. :




72 FLORIDA GEOLOGICAL SURVEY—BULLETIN EIGHTEEN

PAGE
Cassidulus cvergladensis .................... 8
Cerithium algicolum .......coeeeeeenee. 25

floridanum —oooooececeeccnnn. 12, 22

glaphyrewm litharium _.............. 25

MUSCATUNT e 24, 35, 38, 39

OrnatiSSUMUIM  coeeeeeeeeeeeeeeneae 12, 13

Chomg rassg sscsmnsemmssos 13, 19, 27

TOHICOXNT e 27

Chione otHelG ..o 23
cancellata ............ 13, 14, 17, 18

19, 23, 20, 30, 35, 56, 57, 58

lattlirata athleta oo 13, 14, 58
HOCNMA oo

11, 13, 14, 48, 55, 50, 58, 69
Chlamys (Plagiocteninm) compar-

HES e 52, 53
Codakia (Jagonia) speciosa ............ 13
Collonia clegantula ...........ccooeemeeeeeens 24
Congerig Iinellala .oovomemmeinceinanasnnns 19
Conus floridanus ....ooeeeeeeces 24

POFTCTSUS  cooeoeeereeccccceeianeenenees 19

PrOfOUS oo 24, 27

PNEMACUS o 24

LCACCAMATOCNSLS  coeeeeeeeeneceanananannas 30
Corbula barrattiana .............. 19, 23, 26

caloosae oo 23, 24, 29

1O || R —————— 30, 31

) A — 19

LCOXT e 29
Crassatellites  gibbesit e 23
Crassinella actl@ —ooocoeevccccecnnnee. 23, 25

dUPliIaN@ oo 25

Hondala oo 23
Crepidula acule@t@ ..oo.ooceeeenieecennneene 18

FOrmicata oo 25
Crucibulum auriculum ....cooceeeeenee. 25
Cumingia tellinoides .ooooeenccccnnnne. 35
Cvpraca carolinensis floridana .. 12, 16

problematica ............ 12, 18, 26, 27
Cyrenoida aff. C. floridana ... 35
Cytherea rugatina ............ 13, 19, 26, 29

D
Dade County, sand in .......... 28, 34
DeLand, correlation of Pliocene
beds Rl o 34

fauna from ..o 30

Deleon Springs, correlation of Pli-
ocene beds near ... 34

fauna from ... 30
Dentalittinn spuy oo 25
Diodora alternata ............... 25, 39
Diplodonta acclinis .....oeeooeeeeecene.. 26
Divaricella quadrisulcata .................... 31
Donax wariabilis ... 38
Dorsanum? plicatilum ... 11, 15, 46, 62
Dosinia elegans ........ 11, 13, 14, 23, 26

E PAGE
Echinochama arcinella ............... 23, 26
Encope macrophora tamiamiensis....
................................................ 8, 15, 22
cf. E. michelini .ocovnnecncenes 13
Eontia “limula (Conrad)” ..o 32
platyura ... 18, 23, 25, 31, 32
ponderosa ..o 38
cof. E. Hllensis oo 30
VariaDilis ..o 31, 32
variabilis clewislonensis ... ... 29
variabilis ci. E. variabilis quad-
PALA oo 18, 32
Lucrassatella mansfieldi .................... 13
I
Fasciolaria apicina ................ 22, 25, 27
AISTANS oo 24, 39
giganleq .oeeeeeeennne. 13, 22, 25
SCAlAring oo 19
SPAYVOTT oo 1
MIPA oo 12, 27
Fissuridea cardilella ................... 7
Floweree Grove, Pleistocene depos-
its 2.7 miles above ............... 35
3 miles above Alva, 11, 12, 14, 15
FFort Denaud, localities near ... 18
Pleistocene deposits 3 miles he-
;- O I— 33
Fort Myers, Pleistocene fossils 6
miles south of ...... 36, 40-45
Fort Thompson formation, locali-
ties i eoereeeeeecneneenans 36, 37, 45
Fusinus walermant  .......oeeeeeeveeeenne. 29
G
Gafrarivm metastriaium ... 19, 23, 24
Gastrochaena cunciformis ... 26
Glycymeris americanq ............... 22, 31
Pectinal@ .oeeeeeeeee... 12, 18, 22, 25
H
Helisoma conandi ... 12, 18, 21
AISSEONT e 20, 21
AUV e 33, 35
duryi intercalare ... 33
SCAlAre e 35, 37, 39
Hydrobia amnicoloides ........ 18, 22, 24
IHlyanassa 1rror@l@ .oooooeeeeeeeeeeeee 31
OUSOIPI it s ssnnsnsanmansanss 38
L
Labelle, fossil localities near ............ 17
Pleistocene fossils one-fourth
mile below ... 36, 37, 40-45
Pleistocene fossils one-third
mile above ........ 36, 37, 40-45

Lacvicardiiun mortoni .... 19, 26, 35, 38



INDEX 73

PAGE N(’riliw‘ edentula oo 18

Lak(’ Nlo"roc. Plc]st()(_cnc f()qgllq . Ill(’t‘f({(l. Seeesrreere 22, 25
on the north shore of, 37, 38, 40-45 | Niso willcoxiana ..........o......... 27

Lake Okeechobee, C()I‘l‘(_]dtl()ll of
Pliocene beds near

11 q'li’ 65
Lithophaga sp. oo 13

Little River, S. C.,, Pleistocene fos-
sils 3 mllw west-southwest
OF e 38, 40-45

Loxahatchee, Pliocene beds near ... 29

Lucina flmulana .................................. 39
M

Macrocallista maculata .. 19, 23, 26, 39

Mmbosa ..o 26, 39

B e 35

Mactra willcoxit oo 24

Mangelia aff. M. eritima o.o.o.......... 24

cf. M. melanitica oxia ............... 24

M SD? e 25
Marginella apicing ..o 39
CUTTINA i, 12
limatula ..o 31
ovuliformis ..o 25
Precursor e 25

SDe et 35

Melbourne, Pleistocene fossils 8
miles southwest of .. 37, 40-45

Melongena corona ... 35 38 39
subcoronata ... 18, 22, 25
Metis biplical@ ... 13
Mitra lineolata .................. 12, 13, 19, 27
Modiolus demissus ...ooooereoeeenn.. 31
Modulus floridanus ................... 24, 38
MOAUNNS oo 22
Morum  flor L - 29
- Mulinia calooSQénsis ..o 29
contracta ... 30
lateralis ..o 26, 30
sapotilla ......ooveeneen. 19, 29
Myakka River, Pliocene beds on ...
.............................................. 23, 28, 34
Myrtle Beach, S. C., Pleistocene
fossils at oooeeneonen . 38, 40-45
Pleistocene fossils 2V mlleq
northwest of ... 38, 40-45
Muytilus caustus ..o 19, 25
N
Nashua marl ..o 30
Natica canrena ... 22, 27
guppyana ..o 15
Navicula aquila ..o 32
occidentalls ..oooooooooee 48
umbonata ..........ooo......... 11, 12, 48

wagneriana .. 12, 19, 24, 27 32, 33

North Creek, Pleistocene fossils at

...................................... 36, 40 45
Nue ula Proxima ... 22, 31
Nurulana acwlq ... 22, 25, 31, 48
St et e 11, 48
0]
Olga, Buckingham limestone, one-
fourth to one-half mile
above .o, 13
Buckingham limestone, 1 mile
below 12
Pliocene, onec-fourth to  one-
half mile above ... 13
Tamiami limestone, one-fourth
to one-half mile above ............. 13
Oliva sayan@ ..o 12, 22, 25
Olivella: mutica ...........coooveeee.... 25, 39
WA e 38
Ostrea disparilis .. 11, 12, 50
haitensis oo 12, 14, 15, 50
meridionalis ... 11, 12, 14, 1'5 50
sculpturata ..o
16 18, 19, 20, 25, 29, 30, 50
cf. O. tamiamiensis ............. 14, 15
trigonalis ..o 15, 16, 22
virgiica ... 16, 18, 19, 21, 30, 31
Oyster marl, discussion of ... 16
P
Pamlico formation ... 45
Panope floridana ........................ 13, 19
Parastarte triquetra ... 20, 35
Pecten anteaplicostatus ... 2i
(Nodipecten) caloosaénsis, ........
...................................... 18, 26, 27
caloosensis ... 11, 13, 52, 66
COMPArthis ..o 53
PDOPOUE  commnsmssmsimmoonsesisissesssass 14
cboreus buckinghamensis ...
.............................. 11, 13, 53, 66
cboreus solaroides ...
14, 18, 19, 20, 27, 30, 31, 54
cvergladensis ...o.ooooooveeeeenn. 14, 53
Lvergladensis charlottensis ... 27
exXASPeratus ..o 27
fuscopurpurens ... 14, 23
GIODUS oo 14
gibbus concentricus ... 27
gibbus gibbus .... 19, 20, 23, 25, 35
erlineates ......o.ocoooeoeeeeeeennn.
leonensis ..o, 52
(Nodipecten) nodosus ....19, 26, 54

(Nodipecten) nodosus flor iden-
SIS e 11, 12, 54



74
PAGE
(Pecten) ochlockoneénsis .......... 51
ocliockoneonsis leénsts —oeeeeemne..
...................... 11, 13, 50, 65, 69
JATHOPT . ccisissnsincincisssoosasisitsntaimniins 54
(Nodipecten) pittieri collieren-
R 54
(Nodipecten) pittieri everglad-
ensis 15
(Lyropecten) pittieri floriden-
SIS e —— 54
(Nodipecten) pittiert  floriden-
1 . 15
(Pecten) aff. P. raveneli ........ 20
Lamiamiensis oooooooooeeeeeeeeeeeenne. 14
Pecten wendelll oo 52
wendelli olgensis ... 14, 51, 52, 65
(Pecten) siC20C ooeeneee.
Peninsular TFlorida, correlation of
upper Tertiary deposits
1 e 33, 34
Phacoides amabilis oo 27
anodont@ .....ooooeenereeaeenn. 17, 26, 31
caloosaensis .......oeeene... 27, 29
chryvsostoma ............ 11, 13, 23, 57
(Miltha) disrlfomm ... 19, 26, 29
multlineatus ......coeoeeeeene. 23, 26
nassulus caloosanus .............. 23, 31
pensylvanicus ... 13, 19, 23, 26, 29
FAAIANS oo 20
ISUlCQIUS oo 26
trisulcatus mullistriatus .......... 31
WACCAMATVCNSIS ... 23, 26
Physa metgsit oo 18
3 1 VU O 33
Placunanomia aclinic@ ... 55
PHCAIA oo 55, 66
“Planorbis” (Helisoma) - co-
RANET cooeeeeeeeeeeeeeeeeeaeee 17
(Helisoma) disstont ... 17

Planorbis rock, correlation of .. 28, 34

discussion of .o 17
Pleistocene deposits ... ..oooeoeeenne 33
correlation of ..ol 39, 45

Pleistocene species, check list of 40-44

Plicatula marginata ...ocoooueeueee..... 23
Bl Bl semcememsat 25
Pododesumus burnsii ................... 55, 69
BOCAPIONS  .oroeomssivssnrasmmmsssmsmnsssiiinve 55
Polynices duplicals ........ooeoeeeeeeee.... 25

Potamides scalatus .. 12, 17, 18, 24, 25
- Psammosoien cumingianus ....... 23
Punta Gorda, Pleistocene fossils, 2
- miles northeast of ...36, 40-45
Pyrula papyratia

FLORIDA GEOLOGICAL SURVEY—BULLETIN EIGHTEEN

R PAGE
Rangia cuneata ..................... 14, 19, 37
Rhyncholampas evergladensis .......... 15
Ringicula floridana ... 24
Ris50a? SP. oo 35
S
St. Lucie Canal, Pliocene beds in .. 29
Sanford, bed at oo 38, 45
Scaphella flovidan@ ...ooooeeenenenene.. 27
Semele bellastriata ... 23 -
[eana@ ..o 29
PROMIEII conimsmsnmimmsnsnsiisestsiibipgns 38, 39
Shell Creek, Pliocene beds on ... 21
Solenosteira wvaughani .................... 13
Spondylus rotundatus ........ 13, 19, 26
(- VO 14
Sportella constricl@ ....eeeeeeee.... 31
Strombus letdyi oo 19, 27
L7 LT — 22 25
pugilis alatus oo 12
T
Tagelus SP. oeeeeeeeeeeerceeececeemeceeeeene 19
Tamiami limestone, age of ...ccoeoeewe. 15
correlation of ... 28, 34
NEW NAME .oooeeeeceeereeeeeeeceeeennes 8
Tectonatica pusilla .ooccoeneevcnnennnne.. 25
Tellidora cristal@ ........coocosionens 19, 26
Tellina alternata ..o 23
SAV e 19, 23, 26, 31, 35
Terebra dislocata .................. 13, 24, 31
Protext@ oo 22, 24
Thracta (Cyathodonta) gatunensis 56
(Cyathodonta) Sp. .ceeeeeeeeeeeureeeces 55
| 1 TS — 13, 14
Transenncella caloosana .................... 26
CONPadiana .ooooeeeeeeeeeeeeeeeeeene 35
Turbinella scolymotdes .....eeeeneeencee 25
Turritella apicalis - 12, 13, 18, 48, 62
apicalis 1ens@ .ooooeoeecencececcacnnee. 47
Turritella- bearing Dbed, correlation
Of e 28, 34
Turritella buckinghamensis_............
........................ 11, 12, 13, 47, 62
PP cosmonmismassmemissamsmes 47
aff, T. cartagenenws ....................
........................ 12, 13, 46, 62
Turritella marl, discussxon of ........ 16
Turritelle perattenuata 12, 17, 24, 27
cf. T. pontoni .......... 11, 12, 47, 62
subannulata  ............ 18, 22, 25, 29
subannulata acropora .... 12, 25, 27
U .
Uglandina truncata .......... S 18

Unio caloosaénsis :

avessgenacessassnsvascencscesnns

19



INDEX 75

Vv PAGE

Vasum horvidum ..eeeeeeeeeeveeeeen 19
Venericardia hadra ...ooeecieeeecaennn. 56
Emerta oo 56
laticoslata VAT, oo 56
Olga oo 13, 56, 65, 66
identat@ oo 26
tridentata decemcostala ........... 19
Venus campechiensis .....oocooeeeee 23

Vivipara georgian@ ...................... 18, 35
Volusia County, Caloosahatchee
marl N .o 30
w

West Palm Beach Canal, Pleisto-
cene fossils at 7-mile Post,
37, 38, 40—33



	00001
	00002
	00003
	00004
	00005
	00006
	00007
	00008
	00009
	00010
	00011
	00012
	00013
	00014
	00015
	00016
	00017
	00018
	00019
	00020
	00021
	00022
	00023
	00024
	00025
	00026
	00027
	00028
	00029
	00030
	00031
	00032
	00033
	00034
	00035
	00036
	00037
	00038
	00039
	00040
	00041
	00042
	00043
	00044
	00045
	00046
	00047
	00048
	00049
	00050
	00051
	00052
	00053
	00054
	00055
	00056
	00057
	00058
	00059
	00060
	00061
	00062
	00063
	00064
	00065
	00066
	00067
	00068
	00069
	00070
	00071
	00072
	00073
	00074
	00075

