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November 15, 1961 

Honorable Farris Bryant, Chairman 
Florida State Board of Conservation 
Tallahassee, Florida 

Dear Governor Bryant: 

The Florida Geological Survey is publishing a paper on the stratig­
raphy and paleontology of the Charlotte Harbor area, as Florida Geo­
logical Survey Bulletin No. 43. This report is entitled, "Neogene 
Biostratigraphy of the Charlotte Harbor Area in Southwestern Florida," 
and was prepared by Dr. Jules R. DuBar, Professor of Geology, 
University of Houston. 

The report presents added data that will relate to the full under­
standing of the difficult stratigraphic and paleontologic problems of 
southern Florida. Part of a successful search for oil is contingent upon 
a fuller understanding of these formations. 
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Robert 0. Vernon, 
DirectoT and State Geologist 
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NEOGENE BIOSTRATIGRAPHY OF THE 
CHARLOTTE HARBOR AREA IN SOUTHWESTERN FLORIDA 

By 
JULES H. DuBAR 

INTRODUCTION 
LOCATION AND DESCRIPTION OF AREA 

The investigated area is located, with the exception of one locality in 
southern Sarasota County, in Charlotte County along the east shore of 
Charlotte Harbor (fig. 1, 2). 

North or south access to the area is gained by U.S. Highway 41. 
From the east the area can be reached by U.S. Highway 70 or U.S . 
Highway 80. 

All the surface lies below an elevation of 50 feet above sea level. 
Drainage is southward and westward into Charlotte Harbor principally 
by Peace River and its tributaries. Alligator Creek flows into the harbor 
near Acline a few miles south of Punta Gorda, and the southern part 
of the area is drained by the Caloosahatchee River which reaches the 
gulf opposite the southern tip of Pine Island. 

According to Parker and Cooke ( 1944, pl. 8) the area is a part of the 
"Sandy Flatlands," which they have described as "lowlying, defectively 
drained lands, generally flat though parts on higher terraces are gently 
rolling." 

PRESENT INVESTIGATION 

The aim of this report is to present a stratigraphic and paleoecological 
analysis of the Neogene deposits exposed in the vicinity of Charlotte 
Harbor in Florida. Information derived from tllis study added to that 
from earlier studies of the Caloosahatchee River area ( DuBar, 1958c) 
makes possible an accurate interpretation of the depositional environ­
ments and geologic history for an important part of the Neogene of 
southwestern Florida. 

Field work related to this study was conducted during parts of the 
summers of 1953 and 1958 while employed by the Florida Geological 
Survey. Special attention was given the excellent exposures on Shell 
Creek; however, all other known exposures in Charlotte County, includ­
ing those on Alligator Creek, were visited. All exposures were measured 
and sectioned, and approximately 1,200 pounds of sediments and fossils 
were collected from more than 20 localities. 

In the laboratory, sediments were studied with the aiel of a binocular 
microscope, and insoluble residue analyses were made of the limestone 
units exposed along Shell Creek. The fatmas were analyzed stratigraphi­
cally and ecologically with special emphasis being placed on the mol­
lusks, which in all collections constituted the largest part of the fauna. 

1 
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Figure l. Location of area studied. 
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Figure 2. Principal geographic features of the Charlotte Harbor area. 
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In addition, collections made by H. H. Winters from Warm Mineral 
Springs, and by Charles Locklin from Acline, were studied and are 
discussed in this report. 

HISTORY OF PREVIOUS WORK 

Apparently the earliest geological work in Charlotte County was done 
about 1890 or 1891 by Joseph Willcox, William Healy Dall, and Frank 
Burns ( Dall and Harris, 1892; Dall, 1890-1903). These men recognized 
the Caloosahatchee Marl on Alligator and Shell creeks, and Myakka River. 
Their collections of fossil species were listed, figured , and described by 
Dall ( 1890-1903) in his monograph on the Tertiary of Florida. 

Matson and Clapp ( 1909) showed, on a geologic map of Florida, 
exposures of the Caloosahatchee Marl on Shell and Alligator creeks. 

Tucker and Wilson ( 1932-33) described a molluscan fauna collected 
from the spoil piles along a pit located near Acline. This fauna contained 
several new species, some with Caribbean affinities and was judged to be 
possibly late Miocene in age. 

Geologic and Pleistocene shoreline maps prepared by Parker and 
Cooke ( 1944) included Charlotte County, but were very generalized. 

In his "Geology of Florida" Cooke ( 1945) very briefly mentioned 
Charlotte County and his geologic map of the state showed the supposed 
general distribution of Neogene deposits in Charlotte County. 

F. S. MacNeil ( 1950) listed several species of megafossils collected 
from Tamiami and Caloosahatchee exposures located on or near Alli­
gator Creek. 

A monograph of Caloosahatchee mollusks was published by Olsson 
and Harbison ( 1953) in which several new species were described from 
Shell Creek. 

A geologic map of southern Florida prepared by Parker, et al., ( 1955) 
was similar to that of Parker and Cooke ( 1944), but classified the Ta­
miami Formation as Miocene in age and indicates the formation is 
represented in southern Charlotte County by two facies. 

Schroeder, Klein, and Hoy ( 1958) published a geologic map of 
southern Florida which is the most detailed yet for Charlotte County. 
They apparently were the first geologists to recognize the presence of 
the Tamiami Formation on Shell Creek. 

DuBar ( 1958a) briefly mentioned exposures on Alligator and Shell 
creeks and ( 1958c) presented a general discussion of the Neogene strati­
graphy of southwestern Florida. 

The "Summary of the Geology of Florida and a Guidebook to the Clas­
sic Exposures" ( Puri and Vernon, 1959) includes a composite strati­
graphic section ( p. 203-205) for Shell Creek, which was prepared by 
DuBar. 
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STHA TIGRAPHY 
GENERAL STATEMENT 

Beds older than Late Miocene are not shown to crop out in south­
western Florida. In the Charlotte Harbor area the Late Miocene is repre­
sented by the Tamiami Formation; Pliocene deposits are unknown and the 
Pleistocene is represented by the Caloosahatchee Marl and the overlying 
Fort Thompson Formation. All of the formations are typically unconsoli­
dated, being comprised mainly of soft marls, clay, sands, and shell 
remains. The maximum combined thickness of the Pleistocene formations 
is probably less than 75 feet and the average is probably less than 25 
feet. Thickness of the Tamiami Formation has not been determined inas­
much as its base has not been observed. At all places where contacts 
were observed, it was seen that the Caloosahatchee Marl rests uncon­
formably on the Tamiami Formation and is, in turn, unconformably 
overlain by the Fort Thompson Formation. The best exposures occur 
along Shell and Alligator creeks in the northern part of Charlotte County. 
Other exposures are rare and offer little opportunity for study of lateral 
variation. All exposures studied occur below the 30-foot contour and thus 
are probably located below the Pamlico shoreline ( 25-30 feet above sea 
level). 

The ages of the formations included in this investigation have been 
discussed in considerable detail in earlier papers by DuBar ( 1958a, 
1958b, 1958c, 1959) and by others; Mansfield, 1939; Parker, et al., 1955; 
Parker and Cooke, 1944; Puri and Vernon, 1959; Richards, 1938, 1945, 
1959; and Schroeder, Klein, and Hoy, 1958. Evidence derived from the 
present study for the most part tends to corroborate the writer's previous 
observations. 
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The Fort Thompson Formation as used in this report is judged to be 
contemporaneous with the Fort Thompson Formation of the Caloosa­
hatchee River area, which has been shown to merge eastward with sedi­
ments placed in the Anastasia Formation by Parker, et al., ( 1955). 

The Anastasia Formation is a distinct lithologic unit composed of 
whole and broken mollusk shells, associated microfaunas, and quartz 
sand. These sediments compose the coquina of Anastasia Island, Flagler 
County, a shell hash or coarse carbonate clastic mixed with quartz sand. 
It is proposed that the Anastasia Formation be restricted to this distinct 
lithologic type and Fort Thompson Formation be applied to the series of 
shell marls , clays, and sands, as described in this report. The Fort Thomp­
son deposits stratigraphically overlie the Caloosahatchee Marl and are 
either exposed at the surface or are overlain by a thin layer of relatively 
recent soils and sands. All marine sediments that have been assigned to 
the Fort Thompson Formation lie below a surface elevation of 25 feet 
above sea level; however, nonmarine equivalents are known to occur at 
higher elevations. 

The classification of Neogene formations of southwestern Florida as 
used in this report appears in table 1 below. 

T ABLE 1. Classification of Neogene Formations Exposed in the 
Charlotte H arbor, Florida, Area 

Stages Formations 

Recent Thin surficial sands and alluvium 

\~' isconsinan No record 

Bradyan Fort Thompson Formation 

Iowan No record 

Pleistocene Sangamonian Ca loosahatchee Marl 

Illinoisan 

Yarmouthian 

Kansan No record 

Aftonian 

Nebraskan 

E arly 
P liocen3 No record 

Late 

Miocene Pontian ? Tamiami Formation 
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STRATIGRAPHY ALONG SHELL CREEK 

GENERAL STATEMENT 

Neogene sediments represented by the Tamiami Formation, Caloosa­
hatchee Marl, and Fort Thompson Formation crop out along the banks 
of Shell Creek. Most of the exposures are fresh, clean, and fairly 
accessible; however, in places unconsolidated sands of the Fort Thompson 
Formation have slumped over at least the upper units of the Caloosa­
hatchee ~~Iarl. 

Individual exposures rarely exceed 15 feet in thickness, and the 
average is somewhat less. The maximum composite thickness of all ex­
posed stratigraphic units is approximately 59 feet. 

All of the beds are essentially horizontal except where irregularities 
in the respective depositional interfaces caused primary dips up to 2.0 
degrees or more. 

All localities examined lie below the 25-foot contom except station 
SC-14 where the surface is about 42 feet above sea level. A generalized 
columnar section for Shell Creek (flg. 3) and a map showing the location 
of measured sections ( flg. 4) follow. Correlation of all measured sections 
is given on plate I in the pocket at the back of this report. 

T Mv!IAMI FORMATION 

Distribution: Strata assigned to the Tamiami Formation occur along 
Shell Creek between stations SC-13, near the east edge of the Cleveland 
quadrangle, and SC-11 near the west edge of the Bermont quadrangle. 
The stream distance between these two stations is approximately 1.6 
miles. The Tamiami deposits in this area represent the top of an ero­
sional high onto and over which Pleistocene sediments were deposited. 

Lithology and fossils: Typically the formation is represented by 
argillaceous marls and calcareous clays. All the beds are slightly to 
moderately consolidated, phosphatic, cream to yellowish in color, and 
sparsely fossiliferous. The facies represented is similar to that of the 
Alva-Olga area along the Caloosahatchee River ( DuBar, 1958c, p. 47-48). 
Fossils are mainly oysters of the species Ostrea disparilis and Ostrea 
tamiamiensis. 

Thickness: The total thickness of the formation is unknown as the 
base has not been observed in Charlotte County. The greatest exposed 
thickness along Shell Creek is 6.0 feet at station SC-11. In other parts of 
southern Florida the thickness has been determined to range from 40 
to more than 100 feet ( DuBar, 1958c, p. 31) . 
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CALOOSAHATCHEE MARL 

General statement: The Caloosahatchee ·Marl of the Shell Creek area 
probably includes deposits equivalent in age to each of the members 
recognized by the writer in the type area; however, the members cannot 
be differentiated in Charlotte County. A generalized columnar section for 
the Shell Creek area is given in figure 3. 

Distribut·ion: Exposures of the Caloosahatchee Marl along Shell Creek 
are restricted to the Bennont quadrangle (fig. 4 ). They are nearly con­
tinuous from the west edge of the quadrangle eastward at least to the 
center of the quadrangle (sec. 28, T. 40 S., R. 25 E.), a stream distance 
of approximately 4.5 miles. This is the most extensive exposure of the 
Caloosahatchee Marl outside the type area. 

The formation extends eastward in subsmface from the center of the 
Bermont quadrangle at least as far as Bennont, where Caloosahatchee 
fossils have been thrown up on the spoil piles of shell pits (Mansfield, 
1939., p. 24). Near the west edge of the Bermont quadrangle the Caloosa­
hatchee deposits lap up onto a buried rise in the Tamiami Formation. 
Near thE: crest of the rise in section 25 on Shell Creek the Caloosahatchee 
pinches out due, at least in part, to erosion. West of the crest in the Cleve­
land quadrangle, the Tamiami is overlain unconformably by the sands of 
the Fort Thompson Formation, the Caloosahatchee deposits being entirely 
removed by erosion. 

Lithology: Typically the Caloosahatchee sediments are composed 
of unconsolidated, sandy marl, marls, and hard sandy limestones, which 
are gray, tan or cream in color. Nearly all beds on Shell Creek appear 
to be less calcareous and contain a higher percentage of sand than those 
on the Caloosahatchee River. 

Contacts: Whenever the base of the Caloosahatchee Marl has been 
observed along Shell Creek the formation can be seen to lie unconform­
ably on the Tamiami Formation. Everywhere along the creek the marl 
is unconformably overlain by unfossiliferous sands of the Fort Thompson 
Formation. 

Thickness: At no place along Shell Creek is the entire section of the 
Caloosahatchee exposed. The maximum exposed thickness of any section 
is no more than 15 feet, whereas a composite of creek sections indicates 
the formation is ach1ally as much as 30.5 feet in thickness. The maximum 
thickness of the type Caloosahatchee Marl is more than 65 feet ( DuBar, 
1958c, p. 85), but the average is considerably less. 

Structure: The amount and direction of regional dip for the Caloo­
sahatchee i\tiarl cannot be accurately determined from the exposures 
on Shell Creek. The dip is undoubtedly very slight ( less than 1 o) 
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and probably in a southwestern direction . All undulations in the 
Ca1oosahatchee beds appear primary, being controlled by irregulmities 
of the ancient sea floor. 

Stratal units: Dall and Harris ( 1892, p. 147) recorded the following 
generalized section for Shell Creek: 

Sand 12 feet Pleistocene 
(Fort Thompson Formation) 

Bed with shallow water 
fauna including some 
Pliocene forms 2 feet Pliocene 

Limestone 2- 3 feet (Caloosahatchee Marl) 

J\tia.rl, similar to that of 
Caloosahatchee River ? 

Studies by the ·writer serve to differentiate at least six distinct litho­
logic units in the Caloosahatchee i\tlarl on Shell Creek (fig. 3). Dall 
mistakenly assumed that only one thin limestone occurs in the formation, 
whereas actually there are three fairly similar but different limestone 
units in the exposed area. The upper two limestone beds divide the 
unconsolidated fossiliferous marls into three distinct units. The lower 
limestone is conglomeratic and rests uncomformably on the Tamiami 
marl. 

The uppermost marl bed of the Caloosahatchee contains a molluscan 
fauna which differs from those of the lower units by the absence from it 
of many of the most characteristic Caloosahatchee species. 

The main stratal units of the Caloosahatchee are identified through­
out this paper by letters assigned to them in the discussion below. 

Lower lirnestone (Unit A): The lower limestone is the basal unit 
of the Caloosahatchee Marl on Shell Creek. It lies unconformably on the 
Tamiami Formation where observed in the vicinity of station SC-11 
(sec. 25, T. 40 S., R. 24 E.) at the west edge of the Bermont quadrangle. 
The maximum thickness of the bed is approximately 3.0 feet. 

The basal limestone is conglomeratic (fig. 1), being comprised of a 
gray sandy limestone mah·ix enclosing subrounded pebbles, cobbles and 
small boulders of gray or brown limestone. Unidentifiable shell fragments 
occur in the matrix and in the cobbles and boulders. 

The insoluable residue of a sample of the limestone mah·ix is 9.0 
percent by weight and is composed of approximately 25 percent sub­
angular quartz sand and 75 percent silt and clay. 

Lower rnarl (Unit B): The basal conglomeratic limestone (Unit A) 
is conformably overlain by a bed of unconsolidated, fossiliferous marine 
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marl (Unit B) having a maximum observed thickness of 4 feet. The 
lowest marl unit is known only from station SC-10 (sec. 25, T. 40 S., H. 
24 E.) in the extreme western part of the Bermont quadrangle. The marl 
is light olive gray on a fresh surface, sandy, calcareous, and slightly 
phosphatic. Fossils are abundant and well preserved, being comprised 
mainly of pelecypod and gastropod species, but include a sparse fora­
miniferal fauna. 

Middle litnestone (Unit C): The limestone of this unit, known only 
from station SC-10 (sec. 25, T. 40 S., H. 24 E.) where it has a thickness 
of 3.0 feet, closely resembles that of the upper limestone (Unit E) and 
apparently has been mistaken for it by earlier workers. Unit Cis of marine 
origin, white, sandy, argillaceous, and contains an abundant fauna of 
Caloosahatchee mollusks. The insoluble residue of a sample from station 
SC-10 is 16.5 percent by weight and consists mostly of fine to medium 
subangular quartz sand, and about 5.0 percent clay. 

Middle marl (Unit D): The middle shell marl (fig. 5) can be traced 
hom station SC-10 near the west edge of the Bermont quadrangle east­
ward along Shell Creek to station SC-1 (sec. 29, T. 40 S., H. 25 E.) 
where it has been thrown up onto the spoil piles along the pits of the 

G 

F 

E 

D 

Figure 5. Section SC-8 on Shell Creek. 
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Karnes Shell Corporation. This is a stream distance of more than 3.0 
miles, and about 2.0 miles in an east-west traverse. 

Exposures of the marl average about 3 to 4 feet in thickness reaching 
a maximum of 11 feet at station SC-9 (sec. 25, T. 40 S., R. 24 E.). 
At station SC-1 the marl occurs only in subsurface in the bottom of the 
pits of the Karnes Shell Corporation. 

Most typically the unit is a soft unconsolidated calcareous gray marl , 
but at stations SC-9 and SC-8 the upper 1.0 to 5.0 feet is very sandy 
and yellowish brown in color. 

Caloosahatchee mollusks are abundant and \vell preserved throughout 
the entire unit and at all exposures, but foraminiferal species, ostracodes, 
and echinoid spines are most abundant in the lowermost calcareous part 
of the unit. 

Upper limestone (Unit E): Overlying the middle marl (Unit D) 
is the upper limestone (fig. 6) which is the most useful marker bed 
exposed along Shell Creek. The bed varies in thickness from 1.0 to 2.5 
feet, but can be easily traced from station SC-9 in the western part of 
the Bermont quadrangle eastward at least to a point approximately 0.5 
mile east of station SC-7 (sec. 28, T. 40 S., R. 25 E .) . Thus, the unit 

Figure 6. Ledge of upper Caloosahatchee limestone (Unit E) exposed along 
Shell Creek at station SC-5. 
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is exposed for a stream distance of more than 4.5 miles and a distance 
of nearly 3.0 miles in an east-west traverse. 

Lithologically the limestone is sandy, hard, and gray, and contains 
an abundance of well preserved Caloosahatchee marine mollusks. It 
resembles the limestone of Unit C, but differs in being much more sandy. 
Insoluble residues from four samples of the limestone range from 36.5 
to 49.0 percent by weight with 2 to 10 percent being clay and the 
remainder fine to medium, subrounded quartz sand. In general, the 
insoluble residue and the clay content of the residue increases eastward. 

Upper nwrl (Unit F): The upper marl is best developed along Shell 
Creek between stations SC-9 and SC-1, but it can be traced eastward 
on Shell Creek to a point approximately 0.5 mile east of station SC-7 
( SEJ'tNWJ'tNWJ't sec. 28, T. 40 S., H. 25 E.) and occurs on spoil piles 
of shell pits at Be1·mont. This represents a total east-west distance of about 
6.5 miles and a distance along the stream of approximately 4.5 miles. 

The unit typically is an unconsolidated sandy, gray, marine shell 
marl. The sand is primarily comprised of subrounded, clear, medium­
sized grains of quartz, but includes a small number of rounded, shiny 
black phosphorite grains. 

The upper marl deserves special mention because its molluscan fauna 
differs considerably from that of the lower Caloosahatchee strata. As 
indicated, the difference is due mainly to the disappearance of many 
of the tropical species found in the lower beds rather than the introduction 
of new species. Many of the species of Unit F are unknown in the 
succeeding Fort Thompson and Hecent faunas. These facts suggest a 
cooling of the water possibly related to the initiation of a glacial stage. 

Inasmuch as the upper marl lies confonnably on the upper limestone 
(Unit E) and is in turn unconformably overlain by unfossiliferous Fort 
Thompson sands there is little doubt that it is the uppermost Caloosa­
hatchee unit on Shell Creek. The stratigraphic position of Unit F and 
its molluscan fauna suggest that it is equivalent to the upper Caloosa­
hatchee Panope Faunizone at Ortona Locks in the type area ( DuBar, 
1958c, p. 75). Some characteristic molluscan species which occur in both 
faunas are listed below. 
Pel~cypoda 

Anadara lienosa (Say) 
Anomalocardia caloosana Dall 
Chama gardnerae Olsson a nd Harbison 
Chione latilirata athleta (Conmd) 
Chlamys fuscopurpureus (Comad) 
Dosinia elegans Conrad 

Gastropoda 
Alabina adamsi (Dall) 
Conus sleamsi Conrad 
Pasciolaria apicina Dall 

Echinochama cornula (Conrad) 
Eucrassatella speciosa (A. Adam~) 
J1diacorbula scutata (Gardner) 
N oetia platyura Dall 
Ostrea sculplurala Conrad 
Plicalula marginata Say 

N alica plicatella Conrad 
Oliva sayana Ravenel 
Strombus alalus Gmelin 
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Figure 7. The upper shell marl (Unit F) at station SC-1. 

FOHT THmviPSON FOR:tv!ATION 

Along Shell Creek the Fort Thompson Formation is comprised of 
seemingly unfossiliferous sands. It is postulated that these sands were 
deposited close to the shoreline but mainly above sea level. They are in 
part equivalent to shell marls of the Fort Thompson found elsewhere in 
Charlotte County at lower elevations. 

Because the sands are unconsolidated, exposures are commonly 
slumped and grown over with vegetation. However, at numerous places 
along Shell Creek the sand is freshly exposed. The freshest and most 
complete exposures of the sands can be seen in the shell pits of the Karnes 
Shell Corporation (fig. 8) where they reach a thickness of 11.0 feet. 
Elsewhere along Shell Creek generally not more than 3 feet of the sands 
are exposed. 

All the sands are comprised predominantly of fine to medium, sub­
angular to subrounded fairly well sorted quartz grains. The color of 
the beds is yellow, pale orange to tan or gray. The upper 1 to 3 feet 
are comprised of a light gray to white quartz sand which possibly has 
been reworked during post-Wisconsinan (Recent) time as it appears to 
rest unconformably on the lower sands. 
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The Fort Thompson sands extend along the entire length of Shell 
Creek, lying upstream from station SC-10 unconformably on the Caloosa­
hatchee Marl, and downstream from station SC-10 unconformably on 
the Tamiami Formation. 

Figure 8. Station SC-1 in the Karnes Shell Pit near Shell Creek. 

STRATIGRAPHY ALONG ALLIGATOR CREEK 

GENERAL STATEMENT 

F 

G 

Neogene sediments are exposed discontinuously along the banks of 
Alligator Creek from station D-7 (sec. 29, T. 41 S., R. 23 E.) approxi­
mately 0.5 miles west of Acline in Punta Gorda quadrangle eastward 
to station D-8 (sec. 26, T. 41 S., R. 23 E.) at Bridge 18 on the South 
Prong in Cleveland quadrangle. This is a stream distance of more than 
4.0 miles and a distance in an east-west traverse of approximately 2.8 
miles. The most continuous exposures occur between U. S. Highway 41 

. and the dam across Alligator Creek east of Acline (sec. 21, T. 41. S., 
R. 23 E.) in the Punta Gorda quadrangle (fig. 4). 

The discontinuous nature of the exposures makes lateral tracing of 
individual units difficult and thus. detailed studies such as those made 
of the deposits along Shell Creek and the Caloosahatchee River are 
virtually impossible. 
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All the beds are essentially horizontal; however, there are slight 
undulations apparently caused by irregularities on the original sea 
floor. 

The maximum thickness of the exposures nowhere exceeds 15 feet 
and is generally less. The composite thickness is unknown but is 
apparently considerably greater than 15 feet. 

All of the exposures lie below the 15-foot contour except the deposits 
at station D-8 where the surface is about 20 feet above sea level. 

A correlation of sections is shown on plate II in the pocket at the 
back of this report. 

T AMIA1vll FORMATION 

Dist1"ibution: The Tamiami Formation is exposed along Alligator Creek 
from a point 0.5 mile east of U. S. Highway 41 eastward to the dam, 
a stream distance of about 1 mile. It is also known from a ditch at 
Hridge 18 on the South Prong of Alligator Creek. 

Lithology and fossils: The Tamiami Fonnation is comprised of clays, 
marls, sands, and a few thin limestones. Most of the units, except the 
limestones, are only slightly consolidated, and nearly all are at least 
slightly phosphatic. Colors range from gray through tan, cream, and 
buff. Sands, in general, are most common to the east (i.e., stations D-7 
and D-8) with calcareous clays, limestones, and marls predominant 
toward the west. Fossils are mainly oysters of the species Ost·rea dis­
parilis and Ostrea tam-iamiensis; however, the sands yield great num­
bers of the echinoid Encope tamiam-iensis and clusters of the giant 
barnacle Balanus concavus, most of which are well preserved. 

Thickness: The total thickness of the formation is unknown. The 
greatest exposed thickness occurs at station D-5 where approximately 
5 feet of the fonnation rises above low tide level. 

CALOOSAHATCHEE MARL 

Distribution: The area of exposure for the Caloosahatchee Marl is 
essentially the same as that for the Tamiami Formation, the principal 
difference being that the Caloosahatchee Marl extends slightly farther 
to the west. 

Lithology: At all exposures the Caloosahatchee Marl is represented 
by a tan, sandy, unconsolidated marl, being comprised in large part by 
well preserved molluscan shells. 

Thickness: All along Alligator Creek the Caloosahatchee Marl is thin, 
reaching a maximum thickness of approximately 3.0 feet at stations D-6 
and D-8, but being represented only by traces in solution pockets at 
stations D-5 and D-2. 
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Contacts: As elsewhere in southern Florida where the base of the 
formation has been observed, the Caloosahatchee Marl lies unconformably 
on the Tamiami Formation. The marl is, in turn, unconformably overlain 
by sands of the Fort Thompson Formation. 

FOH.T THOMPSON FOH.MATION 

Distribution: The Fort Thompson Formation forms a blanket over all 
the surface that lies below the Pamlico shoreline. It is well exposed all 
along Alligator Creek forming the uppermost unit at all stations examined. 

Lithology and fossils: As on Shell Creek, all the deposits that uncon­
formably overlie the Caloosahatchee Marl are placed in the Fort Thomp­
son Formation. Along Alligator Creek the formation is most commonly 
represented by seemingly unfossiliferous, tan to brown, unconsolidated 
quartz sands. The quartz grains are subrounded, fairly well sorted and 
predominantly medium in grain size. At station D-7 (sec. 29, T. 41 S., R. 
23 E., Punta Gorda quadrangle) the Fort Thompson includes a 1-foot 
bed of unfossiliferous limestone and a sandy, calcareous marl with abun­
dant mollusk shells. At station D-20 ( NEJmWJ.i sec. 21, T. 41 S., 
H. 23 E. , Punta Gorda quadrangle) the formation is exposed in a shell pit 
where it includes, in addition to unfossiliferous sands, two sandy shell 
beds totaling 8.8 feet in thickness. The fauna is comprised largely of well 
preserved mollusks similar to those of the type Coffee Mill Hammock 
Marl member of the Fort Thompson Formation. 

Thickn ess: Along Alligator Creek the maximum thickness of the for­
mation occurs at station D-4 where it measures 8.4 feet. At station D-20, 
15.2 feet of the formation are exposed. The average exposed thickness 
along Alligator Creek is about 5.0 feet. 

STRATIGRAPHY SOUTH OF ALLIGATOR CREEK 

Only a few exposures occur along the eas tern shore of Charlotte Har­
bor in the area immediately south of Alligator Creek. Exposures are 
restricted to marl and sand pits, marinas, drainage ditches, and the banks 
of small streams. Nowhere are more than a few feet of sediments exposed 
and at most localities only spoil pile materials are available for examin­
ation. 

Not much can be said about the stratigraphy of the area without 
subsurface data and better exposures; however, a few observations are 
worthy of note. Nowhere in the area does the Tamiami Formation appear 
to be more than 5 to 10 feet beneath the surface. At most places the 
Tamiami is very argillaceous, containing numerous well preserved 
oysters; however, near Adine the formation is represented, in part, by 
sands bearing a fauna of Encope tamiamiensis and Balanus concavus. 
Deep marl pits near Adine have penetrated shell beds that have yielded 
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a large molluscan fauna discussed elsewhere in this paper. At a few 
places the Caloosahatchee Marl was observed to overlie the Tamiami For­
mation . At station D-24 ( NEJ\NEJi sec. 30, T. 42 S., R. 23 E .) the 
Caloosahatchee is represented by a thin marine limestone containing 
numerous vertebrate remains, including teeth of the Pleistocene horse 
Equus ( Equus) cf. E. leidyi. 

Apparently the entire area is covered by a thin bed of unconsolidated 
quartz sand and assignable to the Fort Thompson Formation. At several 
localities sandy shell marls carrying a late Pleistocene molluscan fauna 
were observed beneath the unfossiliferous sands. These beds are perhaps 
equivalent to the Coffee Mill Hammock Marl member of the Fort 
Thompson Formation. 

All the exposures of the area studied by the writer lie below an 
elevation of 20 feet above sea level and all are located in the Punta 
Gorda SE quadrangle. 

STRATIGRAPHY AT WARM MINERAL SPRINGS 

At Warm Mineral Springs unconsolidated sands, and marine and non­
marine shell beds are exposed along drainage canals and other exca­
vations. Collections made by Herbert vVinters in 1957 were shtdied by 
the writer. 

vVarm Mineral Springs is located at Salt Creek about 1.5 miles east of 
U.S. Highway 41 bridge across Myakka River in Sarasota County. All 
of the area lies b elow the 20-foot contour. 

A generalized stratigraphic section for the area is presented below: 

Feet 
Sand, quart7., unconsolidated, reddish brown and gray; no 

fossils observed. . . . . . . . ......... . .... ..... .. 3 . 0-5. 0 

Shell marl, marine, sanely, fine to medium grained, unconsoli-
dated, tan; many mollusk shells and some vertebmte fossils 
including teeth of the Pleistocene horse Equus (Equus) leidyi . . 0. 0-0.5 

Oyster marl, occurs locally as lenses . . ..... .. .. .. ...... . .. . .. 0. 0-0.5 

lVfarl, fresh water unconsoliclatecl, gray; contains mollusks and 
vertebrate remains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... > 0. 5 

The vertebrate and molluscan fauna plus the evidence of the paleo­
geographic setting and stratigraphic position prove the deposit to be 
late Pleistocene in age. Lithologically and faunally the deposits are very 
similar to the Fort Thompson Formation in southern Florida and Pinellas 
County and are assigned to that formation. 
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PALEOECOLOGY 

GENERAL DISCUSSION 

Paleoecological interpretations included in the following pages are 
based almost exclusively on the macrofauna, especially the very abun­
dant mollusks, and on the sediments in which the fauna occurs. Detailed 
discussion of conclusions based on the microfauna will await completion 
of studies being conducted by Hm·bans S. Puri and V. V. Vanstrum. The 
Caloosahatchee Foraminifera from two Shell Creek stations were identi­
fied by Gene Ross Kellough. With the exception of "Rotalia" beccarii, 
none of the species reported by Cole ( 1931) were observed (appendix) . 

Collections for this study were made from 29 stations in the Charlotte 
Harbor area. Where the physical properties of the stratal units permitted, 
the samples were washed, and the macrofauna separated and sorted. 
Subsequently, relative abundance of each species in each sample was 
determined. In calculating percentages two pelecypod valves were 
always counted as one individual. 

Many of the molluscan species still live in the Atlantic Ocean, Gulf 
ot ivlexico, and Caribbean Sea, and a high percentage of the extinct 
forms differ only slightly from living species of these areas . Thus. it is 
possible to make comparative studies between the fossil and living 
assemblages and to base ecological conclusions heavily on the sub­
sequent deductions. It is assumed, applying the principle of w1iformi­
tarianism, that most of the fossils lived in environments similar to those 
of their living descendants. 

Not as much is known about the ecology of living mollusks as is 
desirable, but the recent work of Parker ( 1956, 1959) and Clench 
( 1942-1956) has added important information about the mollusks of the 
Gulf of Mexico and the western Atlantic. Other important reference 
works were discussed by DuBar ( 1958c, p. 86) in his study of the 
Caloosahatchee River area. 

T AMIAMI FORMATION 

i'vlost of the deposits assigned to the Tamiami Formation are relatively 
unfossiliferous, making paleoecological interpretation difficult. Typically, 
the Tamiami is. comprised of fine grained clastics such as clay, and argil­
laceous limestones in which specimens of Ostrea sculpturata, Ostrea 
disparilis and Ostrea tmnimniensis, and molds of other mollusks are 
locally common. Such deposits probably were formed in the brackish 
water of a lagoon or bay. 

At places on Alligator Creek and in pits near Adine, the formation 
is represented by a phosphatic quartz sand containing many specimens 
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of the sand dollar Encope macrophora tamimniensis and the giant 
barnacle Balanus concavus. It is postulated that these sands represent 
deposition in a shallow water, nearshore environment, possibly a sub­
merged sandbar. Both the sands and the finer grained facies probably 
represent deposition in a regressing Tamiami Sea. 

CALOOSAHATCHEE MM~L 
GENERAL DISCUSSION 

Fossils of the Caloosahatchee Marl in the vicinity of Charlotte Harbor 
are generally as well preserved as those of the type area. Breakage seems 
mostly related to compaction, and little evidence of abrasion clue to 
wave or current action is apparent. Delicate structures such as spines, 
nodes, and protoconchs are usually preserved; pelecypods are commonly 
represented by paired valves and many appear to occupy their original 
burrows in the substrata. Mixing of ecologic types is not great, being 
much less common than in the Caloosahatchee River area. 

Most of the exposures studied contain highly fossiliferous units from 
which the fossils are easily extracted. Pelecypods and gastropods are by 
far the most abundant fossils in the Caloosahatchee :tvlarl, but scaphopods, 
amphineurids, brachiopods, decapods, echinoids, barnacles, corals, bryo­
zoans, foraminifers, and ostracodes are also represented. Twenty 0.5 cubic­
foot samples of the shell marls on Shell and Alligator creeks yielded 
79,755 pelecypods and 33,615 gastropods, representing 126 species and 
subspecies of pelecypods, 243 species and subspecies of gastropods, and 
5 species of scaphopods. A total of 793 species and subspecies of mol­
lusks have been recorded by the writer and other workers from the 
Caloosahatchee Marl of the Charlotte Harbor area. 

l\11ost of the extant molluscan species live south of Cape Hatteras, but 
a few range northward from there. None of the species are restricted to 
northern waters, and many occur no farther north than Florida. Most of 
the extinct species are very similar to Recent species from waters south 
of nm-them Florida. In general, the typical Caloosahatchee fauna appears 
to have lived in a tropical sea. Based on studies of the Foraminifera, 
Cole ( 1931) stated that the minimum temperature of the Caloosahatchee 
Sea was 22° C. (71 ° F.). Most of the Charlotte Harbor area faunas 
indicate an inner shelf environment; some are characteristic of outer, 
deeper parts of the inner shelf, whereas others are most characteristic of 
shallow, near-shore environments where the water was only a few 
fathoms in depth. Brackish water faunas similar to those of the Fort 
Denaud Marl member of the type Caloosahatchee Marl are unknown 
except from the base of the lower marl (Unit B) at station SC-10 on 
Shell Creek. Fresh water and land mollusks, e'chinoids, and corals are 
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also much less abundant in the Charlotte Harbor area than in certain 
beds along the Caloosahatchee River. 

Most of the fauna occurs in unconsolidated sands or shell marls, but 
there are a few thin layers of fossiliferous sandy limestone. In general, 
the Caloosahatchee Marl, which is exposed near Charlotte Harbor, is less 
calcareous and more sandy than in the type area. 

As in the type area, the Caloosahatchee Sea transgressed the Charlotte 
Harbor area over a dissected Tamiami terrain. Shoals formed over the tops 
of Tamiami highs, and during low stands of the sea, these highs might 
have stood above sea level as low islands. Southward from Alligator Creek 
the Tamiami Formation stands relatively high throughout a large area, 
possibly having acted as a partial barrier between the Caloosahatchee 
Sea to the north and that of the type area to the southeast. Thin Caloosa­
hatchee marls are found along the margins of this high area but do not 
now extend over the top. Inasmuch as these marginal deposits both to 
the north and southeast contain offshore faunas, it appears probable that 
the entire high area was once covered by thin Caloosahatchee deposits 
which, prior to deposition of the Fort Thompson Formation, were eroded 
away. 

During low stands of the sea the main shoreline was probably only 
a few miles westward, but during the highest stand of the sea, probably 
represented by the upper part of the lower marl (Unit B) and the lower 
middle marl (Unit D) on Shell Creek, the shoreline lay relatively far 
to the west, quite possibly being the Wicomico ( 90-100 feet above 
sea level), which is located approximately 25 miles northwest of the 
exposures on Shell Creek. If this supposition is correct, then the maximum 
depth of the Caloosahatchee Sea in the Charlotte Harbor area was no more 
than approximately 16 fathoms, a figure which agrees well with that sug­
gested by the molluscan faunas. Cole ( 1931) also estimated that the 
maximtm1 depth of the Caloosahatchee Sea was 16 fathoms . 

SHELL CREEK 

Lower limestone ( Unit A): Little can be said about the depositional 
environment of Unit A, as it is known only from one locality and the 
samples collected contain only fragmented unidentifiable marine mol­
lusks. 

Apparently Unit A is comprised of reworked Tamiami limestone 
nodules and a fossil hash cemented by calcareous, sandy, argillaceous 
mud. It can be concluded from the degree of rounding that the limestone 
nodules were transported at least a short distance. The broken shells also 
suggest considerable reworking by waves or strong currents. It seems 
likely that Unit A formed in shallow near-shore waters of considerable 
turbulence. 
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Lower marl (Unit B): Two depositional environments are represented 
by the molluscan fauna collected from Unit B. The lowermost part 
of the bed which occurs below water level at station SC-10 includes a 
relatively large number of Rangia nasuta and Crassostrea v·irginica valves, 
suggesting for that part of the unit an extremely brackish water environ­
ment. Above the lower few inches of Unit B the molluscan fauna is 
comprised of extant species and extinct species most characteristic of 
offshore, shallow water of the inner continental shelf as defined by 
Parker ( 1956, p. 337) . In this upper part of the bed typical fresh water, 
brackish water, land, and strandline species are absent or extremely 
rare. 

The molluscan species of the lower marl ( Unit B) are listed below : 

P elecypoda Percent 

!l nadaTa Tnst?:ca (Tuomey and Holmes)P 
Anomia simplex d'Orbigny . . . .... P 
BaTbat1:a taeniata (Dall)..... . .. P 
Caryocorbula leonensis MansfiEld ..... !:J.l 
Chione cancellata (Linne) .... . ..... 33.0 
Cmssinella acuta (Dall). . ..... 2. 2 
Cmssostrea viTginica (Gmelin). . . . .. P 
Dosinia elegans Conrad. . . . . ...... P 
Foss1tlaTca adamsi (Dall) . ... .. . . ..... P 
Gonld1:a cf. G. metaslTiatum Conrad ... 1.5 

Gastropoda P ercent 

;tlaln:na adams1: (Dall).. . . . . . 2.3 
A labina cerithidioides (Dall) . . .... . 18.2 
BTachcytham ten ninula (Dall) . . . . . . P 
Colnbm1·ia lanceolata aclin1:ca 

Tucker and Wilson. . . . . . . . . .. P 
Crepidu.la ac1deata Gmelin . . . 2.3 
Crep1:dula maculosa Conrad . . ....... 2.3 
Cn.tc1:bnlwn auTiC1tlwn Gmdin ...... 34.3 
Fasciolan:a scalaTina Heilprin ...... ... P 
M m·g1:nella eulima Dall . . . ....... i.'l.l 
M aT(Jinella pa.Tda.lis Dall .. . . ........ 2. fi 
111 elongena sp.. . . . .. 4.5 
Nassa1·ius bidentatns (Emmons)... . . . P 

Pelecypoda Percent 

? Mul·in1:a sp. (worn fragments) ...... . P 
Nucu.lana acu.ta (Conrad) ..... ..... 4.5 
Nucu.la pmx-i!rw Say . . . .... ... P 
O.stTea sc-nlptumta Conrad . . . .. P 
Phawides waccamawensis D all ...... 6.8 
Rangia nasu ta (Dall) . . . . . P 
'l'ellina sp. . . . . . . . . . P 
'J'n:goniocm·dia willcoxi (Dall ) . . . . 12.1 
V a.1·icm·lmla caloosae (Dall). . .. . 22.6 

Gastropoda Percent 

N atica canrena Linne . . . . . . . . . . . . .. P 
Persicula ovula Conrad. . .. 2.6 
Polystim albida (Perry). . . . . . . . . . .. P 
Rissoina bu limina 

Olsson and Harbison .. . .. . . ... .. 2.3 
Stromb1ts alatus Gmelin . . . .. P 
'J'ectonat1:ca pus1:lla (Say) . . . .. . .. .. 13.7 
'l.'mphon lepidota (Dall). . . . . . .. P 
'1'-nrTilella apical is H eilprin . . . 2.6 
'J'urritella peraltenuata Heilprin . .... 3.4 
'J'nuitella subannnlata Hei I pri n . . ... 1. 1 
Vennicnlaria sp. . . . . . . . . . . . . . . . . P 

P = Present bu t less than 1.0 percent, 

Chione cancellata, the most abundant species in the fauna of 
upper Unit B, lives today in high salinity waters of bays, inlets, and the 
shallow shelf, being most characteristic, according to Parker ( 1956, 
p. 331), of inlets. Studies of fossil faunas in Florida suggest that during 
Caloosahatchee time Chione cancellata reached its maximum develop­
ment, and was then apparently most abundant on the inner continental 
shelf where it comprised a high percentage of the infauna. Varicorbula 
caloosae, second in abundance in Unit B, is closely related to the Hecent 
species Varicorbula operculata (Philippi) , which lives from the deeper 
parts of the inner shelf to depths on the outer shelf of at least 250 fathoms 
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(Abbott, 1953). Varicorbula caloosae is also common in the outer shelf 
Bee Branch member of the Caloosahatchee Marl in the type area ( DuBar, 
1958 ). 

The most abundant gastropod in the fauna is Crucibulum auriculum 
found living at least to 54 fathoms on the continental shelf. Other 
common gastropods such as Alabina cerithioides and Tectonactica pusilla 
live on the inner shelf to moderate depths. The relative abundance 
of the genus Ttwritella, a neritic, quiet water genus, also suggests an 
offshore origin for Unit B. 

All the fossils are well preserved, being little worn or disturbed by 
wave action, which also suggests a relatively deep water, offshore envi­
ronment. 

Few of the molluscan species with living representatives range north 
of Cape Hatteras, and some are not known north of Florida. Most of the 
extinct species are closely related to species which live in Florida, Gulf 
of Mexico, and ' Caribbean waters. Thus, it appears that the water in 
which the Unit B fauna lived was at least as warm and probably 
warmer than that off southweastern Florida today. 

The bottom in and on which the fauna lived was an unconsolidated 
mixture of shells and fine to medium quartz sand similar to that found 
off the southwestern coast of Florida at depths between 5 and 20 fathoms 
(Gould and Stewart, 1955, p. 5). 

Middle limestone (Unit C): The limestone comprising Unit C con­
tains a molluscan fauna that suggests deposition in a warm shallow 
water environment similar to that for the upper part of Unit B. The 
fauna identified from station SC-10, the only locality where Unit C 
is known to crop out, is listed below: 

Pelecypoda 

Anomalocani?:a caloosana Dall 
Area wagneriana Dall 
Chama gardnera.e Olsson and Harbison 
Chione cancellata (Linne)- relatively 

abundant 
AhtUna sp. 
Tmchycanhum. sp. 
Varicorbula caloosae (Dall)- relatively 

abundant 

Gastropoda 

Crez>idula aculeata Gmelin 
Cntc£bulwn auriculwn Gmelin 
? Petaloconchu.s sp. 
T u.1Tilella apical·is Heilprin-relatively 

abundant 

Apparently deposition of Unit C ceased when the supply of quartz 
sands to the area was greatly reduced. This event would not, of neces­
sity, be related to change in water depth or even proximity to shore. 
It is possible that a shift in offshore currents or a change in the source 
area could have changed the rate of sand deposition. 

Middle marl ( Un·it D) : The molluscan fauna of Unit D is large and 
varied and, in general, indicates a warm water, offshore, inner shelf 
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environment similar to that postulated for the upper part of Unit B. 
The fauna is well preserved tlu-oughout the exposed area, and there is 
little evidence anywhere of significant reworking by waves or cmrents. 
The latter observation suggests deposition in relatively deep, quiet water . 

Distribution of the most abundant molluscan species is shown in 
table 2: 

TABLE 2. Most Abundant Molluscan Species in Unit D of the 
Caloosahatchee Marl on Shell Creek 

(P =Present, but less than 1.0 percent) 

Stations 
Species ----- - - -- - --------

10 9 8- 1a 8- 1b 6 5 
--- --- ------ ---

% % % % % % 
Pelecypoda 

A nomalocardia caloosana . . .. .. .... p 3.8 6.1 p 
Anomia simplex ........... ............ 2.5 2.6 2.0 p p p 
C aryocorbula leonensis . ...... ........ 3.1 6.8 1.4 p 
Chione cancellata . ..... ........ 21.8 18.7 23.2 7.0 9.1 50.0 
Cmssinella acuta and C. lunnlata . .... . .. 1.5 1.6 p 23 .0 17.6 2.4 
Fossularca adanzsi . ........ p 5.2 1.4 p p p 
Ost·rea sculpturata . ........ . . . . . . . . . .... 2.8 p 2.7 p p 2.4 
Pamstarte tt·iquetm . ...... . . . . . ........ 4.0 p 7. 1 33.3 32.1 18 . 1 
Phacoides multilineatus . ... .. . .......... 6.3 5.0 5.5 9.7 13.9 7.9 
Phacoides waccamawensis. ••• • ••••• 0 •••• 1.0 2.6 1.6 p p 1.1 
Transennella conradina .... •••• 0 •••••••• 1.5 p 17.3 17.4 1.7 
Trigoniocw·dia willcoxi ... 7 .0 11.1 7. 1 2.1 
11 aricorbula caloosae . .... . . . . . . . . . . . . . . . 38.6 31.1 39.3 p p 3.9 

Gastropoda 

Alabina adamsi . ...... . . . . . . . . . . . . . . . . 2.4 p 2.6 34.9 35.7 24.0 
A labina cerithidioides . ... . . . . . . . . . . 4.8 9.6 1.5 1.6 
Anachis caloosaensis . . ... . . . . . . ... 2.4 p 4.0 p 
Anachis gardnerae .. .. ... .. . . . . .. . . . . .. 3.2 2.4 1.1 1.2 1.2 
Caecum spp . ... . ... .. .... . .... 6.4 1.5 4.6 3.5 3. 6 
Cerithiwn litharium .. .. . .. .. . . .. . . ... . . p 6.2 5.4 p 
Crepidula aculeata ............... . ..... p 1.6 1.5 p 1.2 
Crepidula maculosa. . .... . . . ... . . . ..... p 1.5 2.7 1.4 p 
Crucibulwn auriculwn . .. . ..... •••• 0 •••• 38.3 46.7 40.2 4.2 4.2 p 
kf arginella eulima . ........ ... . . . ... ... 1.1 2.6 1.1 3.6 p 
Jl1 arginella pardalis . . . ..... .. .. .. .. . 3.7 3.8 6.5 p 
!II{ eioceras cingulatwn . ... . . . . . . .. . .. . .. 1.5 1.9 9.4 5. 6 
Olivella mutica . .. ... . ... . . ... . ... 2 .4 8 .7 4.2 3.2 
Retusa canaliculata ........... . ... . . . . . p 1.1 12.5 9.4 4.0 
'1' ectonatica pusilla . ... . .. . . . . ... 8.8 4.8 
'l'e1:nostoma tectispira . .. . . . . . . . . . . . . . . . . 1.6 1.1 1.9 p 2.3 
'l'urritella apicalis . . . .. . . . . . . . . . . . . . . . . p 3.1 p 
TurTilella perattenuata . .. . . . . . . .... . .. .. 1.7 2.0 1.6 p p 1.3 
Turritella S7tbannulata . ............ . . . . . p p 4.2 p 1.8 1.6 



26 FLOIUDA G EOLOGICAL SURvEY-BULLETIN FoRTY-THREE 

Other species in addition to those listed in table 2, that are common 
in Unit D, particularly larger forms, are listed below : 

Anadm·a l1:enosa (Say) 
Anadam mstica (Tuomey and Holmes) 
ATca wagneriana Dall 
Both1·oco1·bula willcoxi (Dall ) 
Chama gardnerae Olsson and H arbison 
Chlamys .fuscopurpureus (Conrad) 

Pelecypocla 

Dosinia elegans Conrad 
Echinochama comuta (Conrad) 
111 acrocallista nimbosa Solander 
Nucula proxima Say 
N1tculana acuta Conrad 
PL?:catula 11WT(Jinata Say 

Gastropoda 

Anachis caloosaensis (Dall) 
B1tsycon contrm·iwn (Conrad) 
Conus adversaTius Conrad 
Conus steamsi Conrad 
H anetia mengeana (Dall ) 

L emintina decussata (Gmeli n) 
Nassm·ius cf. N. consensus R avenel 
P yTigiscus spp. 
R ingic1da ;1orida,na Dall 

The distribution and relative abundance of the species listed in table 
2 indicate a change of environment from east (s tation SC-5) to west 
(station SC-10 ) which, however, is not clearly reflected in the sediments. 
At station SC-8 the eastern faunal facies vertically overlaps the western 
facies and at this station the upper (eastern) facies is more sandy than 
the lower facies (western) . 

The change in faunal facies from east to west is probably, in part, 
related to proximity of the shoreline. The western faunas (stations SC-10 
and SC-9) and the lower fauna at station SC-8 contain a relatively 
greater abundance of species judged to indicate offshore or at least 
relatively deep water conditions. These species include Varicorbula 
caloosa.e, Ca.1-yocorbula. leonens is, Crucibulu.m a.u.riculu.m, Turritella 
perattenu.ata, ai1d Tu.rr-i.tella a.pica.lis. The eastern faunas (stations SC-5 
and SC-6) and the upper layer at station SC-8 contain a relatively 
greater abundance of shallow water, near-shore species. These species 
include Anomalocarclia caloosa:na, Crassinella spp., Parastarte triqu.etm, 
Phacoicles 1nultilineatus, Tmnsennella conmclina, Alabina adamsi, 
Caecum spp., Cerithium litha-riu1n, Meioceras cingu.la.twn, OUvella. mu.­
tica, and Retusa. canaliculata. 

The foraminiferal fauna of the lower bed at station SC-8 was studied 
and the complete list of species is given in the appendix. The most 
abundant species are listed below: 

Elph:idium spp.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 percen t 
" Rotalia" beccari1: vars .. ......... . . . .. .. . ... .. . . .. .. . ..... 26 percent 
Ouinqueloculina spp. . . . . . . . . . . . . . . . . . ...... 9 percent 
Cib1:cides spp..... . . . . . . .. 8 percent 

Numerous studies have been made of the Recent foraminifers from 
the shallow waters of the Gulf of lVIexico (Bandy, 1954, 1956; Kornfeld, 
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1931; Ladd, 1951; Lankford, 1959; Lowman, 1949; Parker, Phleger, 
and Pierson, 1953; Phleger, 1951, 1954, 1955; Phleger and Parker, 1951) 
with the result that much is now known about the ecology of extant 
species. These studies have demonstrated that a foraminiferal assemblage 
such as that from Unit D represents shallow near-shore water (less 
than 100 feet deep) where the salinity possibly was subject to periodic 
fluctuation. 

Rotalia beccarii vars. seem especially adaptable to a wide variety 
of environments ranging from interdistributary bays where the salinity 
is very low to the shallow open shelf where the salinity is near normal 
for open sea water (Lankford, 1959, p. 2078). Bandy ( 1956, p. 184-185) 
has shown that "Rotalia" beccarii var. tepida along with Elphidium spp. 
and Quinqueloculina spp. are among the most abundant and character­
istic western Florida shelf species in water out to 40 feet in depth. 

In his study of the Gulf of Mexico between Sabine Pass, Texas, and 
Grand Cheniere, Louisiana, Bandy ( 1954, p. 132) reported a relatively 
great abundance of Elphidium spp. and Rotalia spp . from the inner 
shelf between depths of 30 and 130 feet with the greatest concentration 
between 30 and 55 feet. 

Phleger ( 1954, p. 608) pointed out that "Rotalia" beccarii vars. and 
Elphidium spp. are typically open gulf species which can adapt to 
enclosed environments such as bays where they usually occur with a 
large fauna of arenaceous foraminifers not recorded from the Caloosa­
hatchee Marl on Shell Creek. 

The Caloosahatchee foraminifer assemblages need much more 
detailed study. 

The bottom on and in which the fauna of Unit D lived was an 
unconsolidated calcareous sandy shell marl very similar to that which 
today occurs off the west coast of Florida at depths of 5 to 20 fathoms 
(Gould and Stewart, 1955, p. 5). 

It is probably worthy of note that Ostrea sculpturata which occurs 
in Units B, D and F cannot be considered an indicator of brackish 
water conditions. The species occurs in definitely brackish water deposits 
with Crassostrea uirginica in the Caloosahatchee type area ( DuBar, 
1958c) , but on Shell Creek and elsewhere it occurs with faunas that 
are comprised of predominantly normal marine species. It appears then 
that Ostrea sculpturata tolerated a range of salinity from brackish to 
normal ( 3.6 percent), being most common in nearly normal open marine 
waters where Crassostrea uirginica was rare or absent. 

Upper limestone (Unit E): The molluscan fauna of Unit E, although 
relatively sparse, is similar to that of Unit D and indicates a similar 
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environmental complex. The sand residue is also very similar to that 
for Unit D and the greater amount of calcium carbonate is probably 
attributable to a slower rate of clastic deposition. 

The most common molluscan species of the upper limestone (Unit E ) 
are listed below: 

Pelecypoda 

Anom.ia simplex d'Orbigny 
A1·ca wagneTiana Dall 
Chama gaTdnerae Olsson and Harbison 
Chione cancellata (Linne) 

FossulaTca adamsi (Dull) 
Phacoides ·multilineat1ts Tuomey and 

Holmes 
Phacoides waccamawens1:s Dall 
VaTicoTbula caloosae (Dall) 

Gastropoda 

Cantharus perplexus Olsson and H arbison 
Crepidula aculeata Gmelin 
Cntcib1tlwn auTiculwn Gmelin 
il1 arginella 7w·rdal1:s Dall 

Olivella mutica Say 
Turritella apicalis Heilprin 
T w-ritella perattemwta Heilprin 

Upper marl (Unit F): Lithologically and faunally Unit F varies little 
throughout its exposed area, apparently having been laid down under 
uniform environmental conditions. 

The molluscan fauna is large and varied, differing from that of Unit 
D mainly in the absence from it of many of the characteristic Caloosa­
hatchee species. The latter include such forms as Area wagneriana, 
Str01nbus leidyi, Cypraea problematica, and Tttrritella pemttenuata, 
judged to represent tropical species that withdrew southward in late 
Caloosahatchee time with the lowering of water temperature presumably 
resulting from initiation of a glacial stage. 
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TABLE 3. Most Abundant Molluscan Species in Unit F of the 
Caloosahatchee Marl on Shell Creek 
(P =Present, but less than 1 percent) 

Stations 
Species - - - · --------- - --------

8-3a 8- 3b 6 3-la 3-1b 1 7 
- - - --- - - - - - - --- ---

Pelecypoda 
% % % % % % % 

A nadam transversa .. 1.2 22.2 13.5 2.5 2.7 9.2 4.4 
A nomalocardia caloosa.na . 3 .0 5.3 1.2 p p p . . . 
Chi one cancellata. .... ..... 6.4 35.7 16.4 18. 1 8 .9 9.4 15. 7 
Cra.ssinella. a.wla and 

C. l·umtla.ta ... .... 25 .2 ..... 24.8 42 .5 31.3 23.7 39.2 
Nuculana ac1da .... . . . . . . p 1.1 1.2 4.2 1.0 5.8 8.5 
Para.starte triquetra. . ... . . 27.9 7.5 11.6 . . . . . . ... . . . p p 
P ha.coides nmltilinea.tus . 6.5 9.4 15 . 1 17.5 3.7 3.7 13.4 
Pha.coides wa.cca.ma.wen.sis . . 6.5 9.4 4.9 3.6 3.3 5.4 6.4 
Tra.nsmnella conTadina. 25.2 2.6 3.2 .. . . 1. 9 p 1. 4 
V a.ricorb'llla ca.loosae . ... p 1. 1 . . . .. . . . . 36.3 18.6 p 

Gastropoda 

Ala.bina adamsi . . ... ... . . . 32.9 . . . ... . 10 .5 . .. p 
A nachis ga.Tdnera.e . .... . .. 4.0 ? 1.3 p 1. 8 
Caecum spp . . ..... .. .. ... 7.3 10.5 2.8 15.7 50.5 9. 0 
CTepidula aculea.ta .. . .. . . . 9.7 8.2 7.2 5.4 3.5 36 .2 
C1·epidula maculosa ...... 3.8 7.3 2.6 5.9 6.8 4.9 3.6 
Crucibu.lwn auricula . . ... . 13 .7 33 .9 18.7 12.6 19.9 10.5 
M argine/1 a apic£na . . . . .. . . p . . . . . . 8.7 9.5 . . . '? 1. 8 
N a.ssarius cf. N. consensus . 2.0 2.7 5.2 ? 1.3 2.0 p 
Olivella nwt1:ca . . .. .. ..... 21.3 14.5 5.2 17 .0 19 .9 6. 1 12.6 
Ret1tsa canaliculata . . ... 13.7 9.7 13.1 4.3 1.3 1.2 p 
Terebra d1:slocata . . .. . . . . . . ? 2.7 2.9 1.3 1. 2 . . . 
Turritella subannula.la .. . . . . p . . . . . .. . .. 1.7 1.5 9.3 ••• 0 • 

14 

% 

. . . ... 
p 

19 . 3 

35.1 
.. . . .. 

3.9 
18.1 
1.0 

19. 0 
' . . . .. 

69. 0 
.. . . 
1.7 
.... 
2. 1 
p 
1.1 
P? 
8.7 
3.8 
p 
2.1 
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Mollusks less abundant than those of table 3, but relatively important 
in Unit Fare listed below: 

P elec:ypolb 
A bra aequalis Say 
Anadara lienosa (Say) 
Anomia simplex d'Orbigny 
Brachiodontes exusl11s (Linne) 
Cardita arata Conrad 
Cardita tridentata (Say) 
Caryocorbula leonensis Mansfi eld 
Chama gardnerae Olsson and H arbison 
Chione grus (Holmes) 
Chione latilirata athleta Comad 
Chlamys juscopurpure1ts (Conrad) 
Diplodonta acclinis Conrad 
Dosinia elegans Conra d 
Echinocharna cornula (Comad) 

Eucrassatella g·ibbesi (Toumey and 
Holmes) 

Fossulm·ca adamsi (Dall) 
Glycymeris arata jloridana Olsson and 

H arbison 
Juliacorbula scttlata (Gardner) 
M. acrocallista maculata (Linne) 
1111 acrocallista nimbosa (Solander) 
il!lercenaTia campechiensis (Gme lin ) 
Mulinia lateralis Say 
N oetia platyura Dall 
Nucula pToxima Say 
Ostrea sculpturata Conrad 
Phacoides nassula caloosana Dall 
Plicat1tla marginata Say 

Gastropoda 

Anachis caloosaens-is (Dall ) 
Busycon contrariu:m (Com ad) 
Busycon pyrum jlor·idanwn Olsson all(l 

Harbison 
Cerithium lithariwn D all 
Cerithium vicinia Olsson and H arbison 
Crepidula plana Say 
Conus stearnsi Conrad 
Diodora cayenensis (Lamarck) 

Euple1t.ra caudata sulcidentata Dall 
Fasciolm·ia apicina Dall 
Gibbendina ovulifonnis (cl'Orbigny) 
Kw·tziella sp.a 
N assarius vibex (Say) 
Odostomia spp. 
Strombus alatus Gmelin 
Tectonactica p11silla (Say) 
Terebm concava (Say) 

Scaphopoda 

Cadulus quadridentatu.s D all Dentaliwn sp. 

The extant molluscan species of Unit F and closely related living 
representatives of the extinct species are inhabitants of the shallow inner 
continental shelf and other near-shore environments. Almost all the species 
thrive best where the salinity is near that for the open sea. Most of the 
species live abundantly in open ocean water. A few species are best 
adapted to enclosed bodies of water such as bays or inlets; these include 
Transennella conmdina, Parastarte triquetra, Olivella mutica, and Nas­
sarius vibex. Probably all five of these species range into the shallow 
open ocean. It is possible that Unit F developed under slightly fluc­
tuating environmental conditions where, at times, the water was more 
shallow and the shore was relatively near. It is also possible that currents 
could be responsible, in part, for the mixture of bay and shelf species, 
and especially of shelf and inlet species. However, the excellent preser­
vation of the shells does not seem to allow for much reworking by wave 
or current action. 

Many of the species of Unit F have a bathymetric range from low 
tide to more than 100 fathoms. These include Carclita tridentata, Chione 
latilirata, Eucrassatella gibbesi, Plwcoides nassula, and probably some of 
the extinct forms. Most of the mollusks, however, seem to have their 
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peak development in water less than 30 fathoms deep. Hulings ( 1955) 
made a study of the molluscan fauna on the shelf off the southeast coast 
of Texas. He reported faunas from sand and shell bottoms in shallow 
depths very similar to those found in Unit F. Listed below (table 4) 
is the fauna Hulings reported from his offshore station 40, where the 
depth is about 54 feet and the bottom is sanely shell debris. 

TABLE 4. Molluscan Fauna Collected off the Coast of Texas 
at a Depth of 54 Feet (Hulings, 1955) 

Species Percentage Species Percentage 

Phacoides multilinealus . .. 
'l' ectonatica pusilla . .. . 
Chione intapurpurea ... . 
Crassinella lunulata . . .... .. .. . 
P hacoides amianttts . . ..... ... . 
Caec·um cooperi . . . ... ... . . . . . 
A nadara transversa . . ... . .. . . . 
Ervillia concentrica .. . 
Gouldia cerina .... . 
Semele nuculoides . ... . 
Chama congregata .. . 
Jltf acrocallista maculata . 
N uculana acuta ......... . . . 
Bittiwn varium . .. ... .. . . . . 
Caecum glabrum ... . ........ . 
A nachis avara .. ... .. . ..... . 
'l' ell ina alternata . . . . 
Dosinia discus . ..... . .. . . ... . 
Vitrinella sp . . . . 
Chione gn.ls . . .. ..... . . . .. .. . . 
Plicatula gibbosa . . ... . .. . . .. . 
Rissoina decussata . .... ... . . . . 

12.7 
9.7 
7.0 
6.5 
6.2 
4 .9 
4.6 
4.6 
3.6 
3.3 
3.3 
3.2 
3.2 
2.8 
2.7 
1. 7 
1.7 
1.6 
1.6 
1.2 
1.2 
1.1 

Ret usa canalic~tlata. 
Seila adamsi .. . . . . ... . 
Turbonilla sp. . . . .... . .. . 
Echinochama corn-uta . . .. . . .. . . 
Rhizoms acutus . . . . . ...... . 
Corbula swiftiana . . . ... . . . ... . 
Dentaliwn amaliense . . 
C erithiopsis subulata .... . .... . 
Dentaliwn texasianwn .... .... . 
M elan ella bilineata . ...... .. . . . 
A cteon punctost1·iatus . .. .. . . 
A nachis obesa .. . . .. ..... . . 
Chione lat-ilimta . ... ..... . . 
Dinocardiwn 1·obustwn . ... . 
N ucula proxima . .... .... . 
Odostmm:a seminuda . .. .. . . . 
Anomia simplex .. . .. . 
Calyptrea centmlis . .. . . 
V aric01·bula kTebsiana ... . 
Eontia b?:sttlcata . .. .. 
M itrella lunata .. 
Triphora pulchella . . . .. . . . .. . . 

0.9 
0 .9 
0 .9 
0 .8 
0 .8 
0 . 6 
0 .6 
0.4 
0.4 
0.4 
0 . 3 
0.3 
0 . 3 
0.3 
0 . 3 
0. 3 
0 . 1 
0.1 
0.1 
0. 1 
0 . 1 
0 . 1 

A sample of the upper marl from station SC-1 yielded 23 species 
of Foraminifera listed in the appendix. The most abundant species are 
listed below: 

Elphidium spp. . . . . . . . . . . . . . . . .... . . . 46.0 percent 
"Rotalia" beccarii vars.... . . . . . . . . 21.0 percent 
Bolivina pulchella primitiva . . . . .. 7.6 percent 
Bucella hannai.. . ... .. ... ...... . . . .... . ..... 6.0 percent 
Discorbis spp ..... . . ...... .... . . . ... . ..... .. . .. . . . . . . ... . .5.3 percent 
Jl!f iliolidae . .... .. . .. ...... . . . . .. ..... . . . . . . . ..... . . . . .. . 3.8 percent 
Cibicides sp ... . ....... ... .... .. ... . . . .. . . . ... . ...... .... 3.0 percent 

This fauna is similar to that from Unit D (station SC-8) and probably 
represents approximately the same ecologic conditions. 

Lithologically Unit F is a shelly sand similar to that described by 
Gould and Stewart ( 1955, p. 5) as occurring off the coast of south­
western Florida between shore and 10 fathoms. 
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Thus it appears that the fauna of Unit F lived near shore on the 
inner continental shelf where enough current activity was available to 
cause some mixture of inlet, bay and shelf species, but not enough to cause 
significant damage to the shells. It is also possible that slight fluctuations 
in environmental conditions during the time Unit F was accumulating 
would account for the mixing of several ecological types . The maximum 
depth of water was probably no more than 10 to 15 fathoms and 
possibly less, so that the corresponding shoreline possibly lay below the 
Wicomico ( 90 to 100 feet) shoreline, perhaps being the Penholoway 
shoreline ( 72 feet above sea level ) . 

Inasmuch as many of the typical and tropical Caloosahatchee species 
are absent, it is probable that the fauna of Unit F lived in water some­
what cooler than that of any of the underlying Caloosahatchee units . 
However, most of the species in Unit F, or the apparent progeny, now 
live in Floridan waters so that water temperature was probably close 
to that for southern Florida today. The minimum water temp erature was 
probably not less than 65° F., inasmuch as Chione cancellata and 
Macroca.llista maculata. will not survive below that temperature (Pulley, 
1955, oral communication). 

ALLIGATOR CREEK 

The Caloosahatchee faunas that occur along Alligator Creek are 
similar to those of the lower and middle marls on Shell Creek. However, 
as pointed out earlier, the section on Alligator Creek is thin and the units 
of Shell Creek cannot be recognized. In addition, the formation was 
heavily eroded prior to deposition of the Fort Thompson Formation; thus 
exposures are discontinuous and lateral tracing of individual units is 
virtually impossible. Large faunas were collected only from stations 
D-6 and D-8 although small faunas were collected at stations D-3, D-4, 
and D-5. Ecological analysis is based primarily on the molluscan species 
included in these collections. 

The most abundant molluscan species in the Caloosahatchee Marl of 
Alligator Creek are listed in table 5 below. 
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TABLE 5. Most Abundant Molluscan Species in the 
Caloosahatchee Marl on Alligator Creek 
(P = Present but less than 1.0 percent) 

Units 
Species 

Pelecypoda 
A bra aequalis (Say) . . . ............... . ... . . . 
Anadara impToceTa (Conrad) ..... . . . ... . .... . 
AnomalocaTdia caloosana (Dall) .... . ........ . 
CaTdita arala (Conrad) ........... .. ........ . 
CaTyocorbula leonensis Mansfi eld ............ . 
Chama gm·dnerae Olsson and Harbison . .... . . . 
Chione cancellata (Linne) . ....... . .. . 
Crassinella lunulata (Conrad) and 

C. acuta (D all) . . . . . . . . . . . . . . . 
Mulinia cf. 111. lateTCtlis Say .... .. . . .. . . .... . 
La.evicm·diwn m01·toni Conrad .. .. .. ... . . .. . . . 
Nucula p1'oxima Say ........... . ...... . .. .. . 
Nuculana awta (Com ad) ......... .... . ... .. . 
P amstaTte tTiquetm (Conrad) . ... .... .. . . ... . . 
P ha.wides anadonta. Say ............. . 
Phawides umltilinea.tus (Tuomey and Holmes) . 
Phacoides nassula. ca.loosana Dall . . . . 
PhacO?:des wacca.mawensis Dall .. . 
Plica.tu.la 11W1'gina.ta. Say. . . . . ........ . 
T1·a.nsennella conmdina (Dall ) .... . . ...... . . . . 
VaTicorbula. caloosae (Dall ) .... . ..... .. . 

Gastropoda 

1i la.bina ada.msi (Dall) . .. ...... . ....... . 
Bittiwn vaTium Pfeiffer ? ........... . . . . . 
Busycon contm1·iwn (Comacl) ... ....... . . . 
Caecu·rn Jlorida.nwn Stimpson ..... ......... .. . 
CanthaTus sp.-immature .. . ................ . 
Cerith-iwn ca.loosa.ense Dall . . . . . .. . .... . 
Cerith-iwn lithm·ium Dall ... .. .. ........... . . 
Cen:th-iwn sp. . . . . . . . . . . . . . . . . ...... ... . 
CTepidula. aculea.ta Gmelin ..... .... . ...... . . . 
CTepidu.la. ma.culosa Conrad. . .... . ... . . 
Crucibttlwn aw·iculwn Gmelin ......... . .. .. . . 
DiodoTa cf. D. cayenensis (Lamarck) .. . 
111 a.T{finella amiantula Dall .. ... . 
111 a?'{finella. paTdalis Dall ... .. .... . . 
J11 e1:oceras cingulatwn Dall ..... .. . 
J11 elonuena corona Gmelin . . .. . 
J11 odulus caTchedonius (Lamarck) ...... .. . ... . 
N assa1'ius sp . .. .. ........... . 
N a.ssaTius vibex (Say) ..... . . 
Ohvella mutica Say . . . . . . .... .. . . 
R etusa. canaliculala. (Say) ... ... . . 
R inu·icula. J~01'idana Dall. ..... ... . 
Seilia adamsi I-I. C. Lea . .. . ... . .. .. . 
Stmmbns alatus Gmelin .. . ........ . ... . .. . . . 
T erebra cf. T. concava (Say) .... .. ... . 
TuTbonilla. sp ... ................. . 
Turritella S1tbannulata Heilprin .... . 

D6-1 

% 
p 

38.3 
2.9 
? 

2.1 
3.5 
6.5 

2.9 
2.9 

1.3 
8.2 
1.2 
p 
4.2 
1. 6 
2.7 
1.9 
1.1 
4 . 6 

7.3 
p 
7.3 
3.6 

8 . 1 
p 

7.3 

3 .6 

3.6 
3.6 

7.3 
7.3 

7.3 
2.6 
3.6 

3.6 

D4-2 

% 

p 
14.3 

p 
p 

3.6 

4.1 

p 

p 
60. 7 

2.8 
p 
p 

7 . 1 

1.5 
11 .8 

11.8 

60.6 

1.5 

D4-3 

% 

? 
p 

17.6 
? 
p 

8.2 

3.8 

p 
61. !) 
1.6 
2.5 

p 

5.3 

13 .3 

1.7 

13.3 

29 . 1 

3 .3 

13 .3 
13.3 
13.3 

DS-2 

% 
1.6 

13.5 
2.8 

p 
7. 3 

7.0 

3.4 

p 
6. 0 

26.9 
p 
3.0 

21 .3 

46 . 7 
p 
p 
p 
p 

p 

p 
p 

12. 1 

3.6 
p 
2.1 
p 
p 

2. 2 
6.8 
7.8 

2.4 

? 

2.4 
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Additional mollusks, especially larger species, relatively common in 
the Alligator Creek Caloosahatchee Marl are lis ted below. (S tations 
where the species were collected are also indicated.) 

Pelecypoda Stations 

Amus-ium mortoni (Ravenel)... . .. DS- 2 
A nadara rustica (Tuomey and Holmes).. . . . . . . . . . . . . . . . . . . .. D6-l, DS- 2 
Anadam lienosa (Say)..... ... .. . .. . . . D4--3, D6- 1, DS-2 
Anadara scalarina (Heilprin) . . . . . . . . . . . . . . . . . . . . . . . . . . .. D6- l 
A1·ca wagneriana Dall. . . . . . . . . . . . . . . DS- 2 
Bothrocorbula willcoxi (Dall). . . . . . . . . . . . . . . . . . . . . . DS- 2 
Chlamys anteamplicostatus (Mansfield)....... . D6- l 
Chione lat1:lirata athleta Conrad.. ... ...... . . . . .... . . . . ... . .. D6- l 
Crassost?-ea vi1·ginica (Gmelin) . . . . . . . . . . . . . . . . .... .. ... D S-2 
Dosinia elegans Conrad...... . . .... . . . . . . .... D6-l, DS-2 
Eucrassatella speciosa (A. Adams)...... . . . . . . .......... . .... D6- l 
Glycymen:s arata j loridana Olsson and Harbison. . . D4-3, D6 - 1 
Macrocallista maculata Linne ..... . .............. . . . . ..... .. .... D4-3, D6-l 
Jl!fercenm·iacampechiensis (Gnwlin).. . .. . . .... D6-l , DS-2 
Miltha caloosaensis (Dall ) ... . . . . . .. . . . . . ...... . . . . . . ... . D 3-2, DS-2 
N oetia platyw·a (Dall ). . . . . . . . . . . ........ . DS-2 
Panope j~oridana Heilprin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. D 6-l 
Rangia nasuta (Dall)... . . . . . . . . . . . . . . . . . . . . . .. DS-2 

Gastropoda 

Bulla occidental-is Adams . . . .. . . . . . . . . . . . . . . . .. DS-2 
Busycon cont-rariwn (Conrad). . . . . . . . . . . . . . . . . . D4- 3, DS-2 
Busycon mpwn (Heilprin) ? . . . . DS-2 
Cancellaria conmdiana Dall. . . . . . . . . . . . . . . . . . . . . . .... . DS-2 
Cantharus perplexus Olsson and H arbison. . . . . . ... .. ... DS-2 
Cerithiwn caloosaense Dall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D4- 2 
Cypraea p1·oblematica Heilprin .... . . ... . .. . . . . . .. ... . . . .. ... .... DS- 2 
Fasciola1"ia apicina Dall. . . . . . . . . . . . . . . . . . . ........ . D4- 3 
Fa.sdolaria gi gantea Kiener ... . . ... .. . . . .. .. . . . . .. .. .. . .. . .... . D6-l 
Jltf elongena corona. Gmelin. . . .. D 4-3, DS- 2 
Jl![urex bremfTOns Lamarck .. . . . . ..... . ... . ... .. .. . . .... . . . ..... D6- l 
Jlt[w·ex 1·ecurm:rostris 1"nb·idus F. S. Baker . . . DS- 2 
Oliva sa.yana. Ravenel. . . . . . . . . . . . . . . D6- l, DS-2 
Pyrazus scalatus (Heilprin). . .. . ... .. .... D S-2 
Sca.phella. florida.na. Heilprin . . D5-5 
'J'w·bo ca.sta.neus Gmelin . . . . . . . . . . . . . . . .... ... .. .... D6- l 
'l'yphis j~on:da.nus Dall . . . . . . . . . . . . . . . . . . . . . . . . . ... DS-2 
Vennicularia. recta. Olsson and H arbison . . . . . .. . .. . . . . . . . . .. . D6-l 

As at most other Caloosahatchee localities the fauna is well preserved 
and varied. Little evidence of reworking by waves or currents is appar­
ent. It is probable that most of the species lived close to their place of 
burial. 

Comparison of the molluscan species listed above with those of the 
Shell Creek Caloosahatchee faunas indicates that they lived under essen­
tially the same environmental conditions. The Alligator Creek faunas 
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seem most closely related to those of the eastern facies of the Shell 
Creek Unit D marl. Most of the species are characteristic of a shallow 
water, inner shelf environment. As in the eastern facies of Unit D on 
Shell Creek, Anomalocardia caloosana, Parastarte triquetra, Transennella 
conradina, Olivella mut'ica, and Retusa canaliculata are among the most 
abundant species. Typical brackish water species such as Crassostrea 
vi1·ginica and Rangia nasuta are rare, and with the possible exception 
of Am.usium nwrtoni, deep water, outer shelf species are virh1ally un­
known. The fauna of station D-6 appears to represent slightly deeper 
water than does the fauna of station D-8. This is to be expected inasmuch 
as station D-8 lies nearly 3 miles east of station D-6 and was thus some­
what closer to the shore that presumably lay to the east. 

The bottom on which the faunas of the Alligator Creek lived was 
similar to that of the Shell Creek area and seemed to correspond closely 
to that of the present inner shelf off the coast of southwestern Florida 
between 5 and 20 fathoms (Gould and Stewart, 1955, p. 5). 

FOHT THOMPSON FOHMATION 

GENEHAL STATEMENT 

All of the deposits of the Charlotte Harbor area which stratigraphically 
overlie the Caloosahatchee Marl has been assigned to the Fort Thompson 
Formation in tltis report. It is possible, however, that the upper 2 to 3 
feet of white quartz sands have been reworked relatively recently. Most 
of the deposits studied are unfossiliferous, unconsolidated quartz sands 
found below a present elevation of 50 feet above sea level. Unfortunately, 
the absence of fossils in these beds makes paleoecological interpretation 
very difficult. 

Exposures in the area that carry marine fossils are rare and none are 
known to occur at an elevation greater than 15 feet above present sea 
level; thus, all were deposited below the Pamlico shoreline ( 25 to 30 
feet above sea level). As pointed out earlier ( DuBar, 1958, and Richards, 
1938) , the Fort Thompson Formation can be correlated with the making 
of the Pamlico shoreline. 

It is probable tl1at some of the unfossiliferous sands that overlie 
fossiliferous Fort Thompson sediments were deposited under marine 
conditions; however, most of the unfossiliferous sands that directly lie 
on the Caloosahatchee Marl or Tamiami Formation, or lie above the 
30-foot contour are probably of nonmarine origin. It is also probable 
that most of the marine sands were deposited during regression of the 
Fort Thompson Sea. 
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The position of the Pamlico shoreline has been roughly delineated 
by MacNeil ( 1950); however, more accurate location of this shoreline 
can be ascertained from study of topographic maps. Modification of the 
topography by streams such as Peace Hiver and Shell Creek makes exact 
placement of the shoreline ambiguous. For instance, Shell Creek 
apparently has cut its valley headward several miles into the 
Wicomico (?) terrace which lies above the Pamlico shoreline. If this is 
true, then the Fort Thompson sands exposed along the headwaters of 
Shell Creek are probably all of nonmarine origin. 

All the Fort Thompson exposures that contain marine fossils are 
located within a few miles of the Pamlico shoreline. If the surface of the 
Pamlico terrace has not been warped, the difference in elevation be­
tween the base of the Pamlico shoreline ( 25 feet? above sea level) and 
the elevation of any Fort Thompson fossiliferous bed should approximate 
the depth of water in which the faunas lived. The elevations of the tops 
of the fossiliferous units range from sea level to approximately 15 feet 
above sea level; thus, considering the thickness of the Fort Thompson 
sediments, the maximum depth of water was probably no greater than 
6 fathoms. 

The megafossils of the Fort Thompson Formation are well preserved 
and show little or no evidence of abrasion by wave or current action. 
Ecological analysis shows that each fauna lived close to shore on the 
inner continental shelf where the bottom was composed of quartz sand. 
The salinity ranged from brackish to normal marine ( 3.6 percent), the 
temperature was. probably similar to that of water off the southwestern 
coast of Florida today, and the depth was only a few fathoms at the 
maximum. 

Station D-20: Shell-bearing marine Fort Thompson strata are exposed 
in the walls of a shell pit located about 0.9 mile north of Alligator Creek 
( NEJ'!NWJi sec. 21, T. 41 S., H. 23 E.). The excavation at this pit 
exposes 15.2 feet of sediment of which the lower 9.3 feet contain 
marine fossils. There are two distinct sandy shell beds divided by a thin 
band of clay and sand containing only a very few fossils. All the fossils 
are well preserved and show little evidence of transportation by currents 
and waves. ~vlollusks are by far the most abundant fossils; 17 species of 
pelecypods and 19 species of snails were iclenti£ecl from the lower sanely 
shell bed; and 8 species of snails and 10 species of clams were identi­
fied from the upper shell bed. In addition, the lower shell bed contains 
a relatively large number of colonial corals. near its base. 

The most abundant molluscan species in the lower and upper shell 
beds are listed in table 6. 
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TABLE 6. Most Abundant Molluscan Species in the 
Fort Thompson Formation at Station D- 20 

St ratal Units 
Species 

Pelecypoda 

Anadara lmnsversa (Say).. . . ... . ......... .. . . . . . . .. . .. . 
Anonu:a simplex d 'Orbigny. . .. . ... . 
Chione cance/lala (Linne). . . . . . . . . . . 
ETvilia polila Dall . . . . ... . . .. . . 
M ulinia lateralis Say . . . . . . . . . . . . . . . . . . . 
Phacoides nwllilinealus (Tuomey and Holmes) ...... . . . . 
'J'Tigom:ocaTdia willcoxi (Dall ). . . ...... . ... . . .. . . . . 

Gastropoda 

Busycon conlrariwn (Conrad) .. 
ChTysallida macneili Bartsch .. 
CTepidula aculeala Gmelin . . 
CTepidula maculosa Conrad .. . ......... . 
Fasciolan:a dislans Linne. ... . . . . . . . . . . . . . . . . . . ... . .. .. . 
Longchaeus cf. L. mm·ionae Bartsch . . ....... . . . 
Jl!J aTginella ap1:cina Menke . ... . . ..... . . . . . . . . . . . . . .. . . . . . . 
111 or mula sp. . . . . . . . . . . . ..... . .. . 
Olivella mulica Say ...... .. .. . . .. . .. . . . . . . . . . ... ... . . . . . . 
Polynices duplicalus Say . . . . . . . . . .. . . ... ... . . .. . . . . 
PyTigiscus sp. . . . . . . . .. . . . . . . . . .. .. . . . ... ... . ... . . . . . . . . 
R elusa canahculata (Say).. . . . . . . .. . . . . . . . . . . . . 
S eila adamsi (1-I. C. Lea). . . . . . . . . .... . .. .. .. . ...... . 
'l'eTebra dis/ocala Say. . . . . . . . . . . . . ... .. . ... . 
TuTbonilla (Chemnilzia) cf. 7.'. adnwla Bartsch . ....... . . .. . . 

P=Present, less than 1.0 percent 

D20- 1 D20- 3 

% % 

6.7 p 
3.8 p 

49 .2 39 .2 
2 . 2 .......... 

23 . 8 50.9 
11. 5 3.0 
1.1 

5. 0 2 . 2 
5 . 0 . . . . . . . . . 
5 .0 

15.0 
1.1 

5.8 17 .7 
10.0 18.8 
5.0 .. . 

20.6 18.8 
3.3 

10. 6 
17.7 

5.0 
5.6 . . . .. . . . .. 
5.6 ••••• • 0 ••• 

The molluscan species of station D-20 indicate, for both the lower 
and upper shell beds, deposition in shallow marine water close to shore. 
The relative abundance of Olivella mutica and Polynices duplicatus 
suggests deposition in an inlet, but absence from the fauna of typical 
brackish water species that generally are swept by currents into an inlet 
points to near-shore, open-water deposition. 

Elevation at the top of the uppermost shell bed is approximately 
10 feet above present sea level, so that water depth at time of deposition 
probably was no more than 5 fathoms. Distance to the Pamlico shoreline 
could have been no more than 3 miles. 

Station D-7: An exposure of marl on Alligator Creek located 
about 0.5 mile downstream from the U. S. Highway 41 bridge has 
yielded a few fossil mollusks which suggest that the deposit should be 
placed with the Fort Thompson Formation rather than the Caloosahatchee 
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Marl. The molluscan species from the lowermost b ed at this exposure 
are listed b elow: 

Pelecypoda 
Anadara transversa (Say) 
Anomia simplex d'Orbigny 
Chione cancellata (Linne) 
Chlamys iTradians (Lamarck) 
M ercenm·ia campechiensis (Gmelin ) 

Gastropoda 
Busycon contrariwn (Conrad) 

The fauna is rather sparse for precise ecological analysis , but sugges ts 
a high salinity bay environment and very shallow depths. The overlying 
sandy limestone resembles intertidal beach rock as d escribed by Ginsberg 
( 1953). The top of the fossiliferous bed is less than 2 feet above present 
sea level. 

Warm Mineral Springs: The deposits at \iVarm Mineral Springs typi­
cally include a lowermost fresh water marl and an overlying m arine 
shell marl. In some places a brackish water oyster biostrome lies between 
the marine and the fresh water units . All the beds contain vertebrate 
bones. The molluscan species identified from the marine shell bed are 
listed below (table 7 ) : 

TABLE 7. Check List of Molluscan Species from Warm M ineral Springs, 
Sarawta County, F lorida 

Pclecypoda 

Abra aequalis (Say) ..... 
A nadara transueTsa (Say) .... 
A nadara sp. a ...... . 
AnomalocaTdia caloosana (Dall) . . 
Cardita sp. very close to C. arata 

(Conrad) of the Caloosahatchee 
Marl. 

Chione cancellata (Linne) .. 
Laeuicm·dium nwrtoni Conrad .. 
M acrocallista nimbosa So lander .. 
Mulinia lateTalis Say . .. 
Nucula proxima Say. 
Parastarte triquetm Conrad. 
Phacoides multilineatus Tuomey 

and Holm es .... 
Plicatula sp .. 
Tagelus divisus (Spengler) .. 
'l'ellidom cristata Recluz .... . 
Tellina sayi Dall .......... . 
Trachucardium isocm·dia (Linne) ? . 
'l'ransennella conradina (Dall ) .. . . 
'l'ransennella cf. '1'. simpsoni Dall . 
11 enus campechiensis Gmelin . . . 

n. 
F C 
R 
c 

R 
A 
R 
R 
c 
H 
A 

c 
n. 
n. 
R 
?-R 
A 
n. 
n 

A= Abundant C=Common 

Gastropoda 

Actaeon sp.. . . R 
Anachis (Costanachis) obesus 

(C. B. Adams) sub sp?. R 
? Anachis sp. a... . . . FC 
Busycon contrariwn (Conrad) . R 
Busycon pyrwn Dillwyn sub sp. a?. R. 
Cerithium nwscarwn Say. . . . R. 
Crepidula plana Say. . . F C 
Fasciolaria apic£na D all ? . . . . . R. 

H as protoconch scul pture of t he 
Caloosahatchee species 

Fasciolaria distans Linne. . . . R. 
Longchaeus cf. L. marionae Bartsch R. 
111 arginella ap1:cina Menke. R 
iltf elongena co1·ona Gmelin.. . R 
Nassan:us bidentatus (Emmons) 

slender form. . R 
N assarius vibex (Say) . . R 
N assari11S sp. . . . . R 
Ol1:vel/a nw.tica (Say) rathe r slender, 

so perhaps is 0 . pusilla Marrat. . R 
Polunices duplicat1ts Say. R. 
Py1·igiscus cf. P. sisphus·i Bartsch. . R 
Pyrigiscus cf. P. tell1tsae B artsch. . R 
Pyriuiscus sp. a. . . . R. 
Retusa canaliwlata Say. R 
Sl1·ombus alatus Gmeli n (immature) R 
? T e1·ebm sp. . . . . . . . . . . R 
'l'w·bonilla cf. T. alcmena Bartsch. . R 
Tw·bonilla sp. a. . . . . . . . R 

FC =Fairly Common R = Rare 
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ACLINE FAUNA 

Molluscan species collected from spoil piles along the sides of a shell 
pit located about 1 mile southwest of Adine in the Punta Gorda SE 
quadrangle were first studied by Helen Tucker and Druid Wilson ( 1932-
33). The fauna included some Caloosahatchee species as well as some 
restricted to the Miocene, and several new species. Inasmuch as the pit 
was filled with water, it was impossible for Tucker and Wilson to deter­
mine the stratigraphic relations. Consequently, it could not be ascertained 
if the collections included assemblages from more than one stratum of 
different ages , or if the fauna were intermediate in age between the 
Miocene and the Caloosahatchee Marl. It is interesting to note that several 
other pits located near the one yielding the "Adine fauna" contain sandy 
and argillaceous facies of the Tamiami Formation with the usual Ostrea­
Encope-Bal.anus fauna. According to Druid Wilson the pit containing the 
"Adine fauna" is deeper than the other pits and thus has penetrated a 
stratum not reached in the others. (personal communication, 1958). 

Lately, another pit (station D-22) has been opened within 800 feet 
of the "Adine fauna" pit, and strangely has yielded only the usual 
Ostrea-Encope-Balanus fauna. Druid Wilson has postulated a facies 
change between the two pits (personal communication, 1958), but the 
distance seems insufficient to allow for so great a faunal change. More 
likely the new pit was not dredged deeply enough to encounter the 
Adine fauna. 

In 1958, the U.S. Geological Survey had the "A cline fauna" pit drained 
and Druid Wilson with Stanley Olsen of the Florida Geological Survey, 
made large collections from the walls of the pit. These collections are 
currently being studied by Mr. Wilson at the National Museum. 

Collections made by Charles Locklin from the spoil piles of the "Adine 
fauna" pit, and perhaps several otl1ers in the immediate vicinity, were 
donated to the Florida Geological Survey where, in 1958, they were 
studied by the writer. Seventy subspecies and species of pelecypods and 
105 species and subspecies of gastropods were identified and are listed 
with their geologic ranges in table 8. 

Casual study of this faunal list immediately discloses that the fauna 
is ecologically and stratigraphically mixed. Thirty-four species and sub­
species are known only from the Adine fauna, 17 appear to be restricted 
to the Miocene, 72 are post-Miocene, 52 range from the Miocene into the 
younger strata, 41 are restricted to tl1e Caloosahatchee Marl, 50 range 
into the Recent, and 2 species are post-Caloosahatchee. 

It appears that this collection includes species from the Fort Thomp­
son Formation, the Caloosahatchee Marl, and a facies of the Tamiami 
Formation. It is possible also that a fauna intermediate in age between 
that of the Tamiami Formation and the Caloosahatchee Marl is repre­
sented. 
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TABLE 8. Acline Molluscan Check List 

Geologic R a nge 
Species 

A M PI c p R 
----·-·--·-·-------------- ----- 1------------

P elecypoda 

----- - ------ - ------1--------- - ---- ----
Anadara campy/a (Dall) X 
------- - ---- ------1-- - - --------

Anadara chiriquiensis (Gabb) X 
- - -------------------1--- --- --- - - - --- - --

A nadara lienosa (Say) X X X X X 
- - --- ---- ---- - --------1--- ------ --- - -- ---

Anodara rustica (Tuomey and Holmes) X X 
- ---------------1·-- - - ---- --- - -

Anadara scalarina (Heilprin) X 
- --- ------ - --------1--- - -----------

Anadara sp. A-similar to A. improcera (Conrad) X 
- -------------- ----- - --- --------

Anomalocardia caloosana (Dall) X X X 
- - - --- ------- --- -------- -- - - -- - -

.. 4nomia simplex d'Orbigny X X X X X 
------------ --- --- - -----------

Area aquila Heilprin X 
- ------------- ------ - --- - - -- - - --

Area waaner·iana Dall X 
- -------------------·1- - - --- --- - -- - -- ---

A starte sp. X 
- --------- - --------1----- - - - - - ----- ---

Bothrocorbula willcoxi (Dall ) X 
- ---- - ------------ - - --1- - - - - - - - - - - - - - - ---

Cardium aclinensis Tucker and Wilson X 
- --------- - - - --- - ---·1- --- --- --- - ----- ---

Cardita arata (Conrad) X X X X 
- --------------- - -·-- - - ------------

Cardita tridentata (Say) X X X X X 
- ------ - ------ ----1------------
Chama gardnerae Olsson and Harbison X X X 

- - ------- ---- -------·1- - - - -- - -- --- --- - - -
Chama heilprin£ Cossman X 
--------------------·1--- - - - --- - - - --- - - -

Chama willcoxi Dall X 
- ----------------1---------- - -

Chione cancellata (Li nn e) X X X X 
- ----- --------------·1 - -·- --- - - - --- --- ---

Chione criban:a Conrad X X X 
- ---------- --------- ·1--- --- - -- - -- --- - --

Chione lat·£hrata athlela Conrad X X X X 
- ------------------ --·1--- --- --- --- --- ---

Chione cf. C. ulocyma Dall X 
------------------1-- - ---------
Chlamys comparilis (Tuomey a nd Holmes) X X 

- --------------------·1--- --------- - - -
Chlamys irradians Lamarck X X X X 
---------- ----------·1--- --- ----------

Chlamys jefferson ius Say X 
- -------------------- ·1- -- - - - - -- --- ------

Chlamys solarioidcs (Heilprin) X X 
--------------------·1--- --- ------ --- ---

Chlamys sp . A. X 
------ - - ----------- --·1--- --- --- --- - - - --

Crassostrea viroinica (Gmelin) X X X 
---------------------- --------

Dipl.odonta ncclinis Conrad X X X 
------------- --- - - --- -- - - - ---------

Divaricella sp . X 
------- -------- ------1--- --- --- --- --- ---

Dosinia eleoans Conrad X X X X X 
- - -----------------------------

Echinochama cornuta (Conrad) X X X X X 
--------------------- - - ----- --- --- --- ---

Eucrassatella speciosa (A. Adarns) X X X X X 
------------------1--------------

GlycJjmen:s americana (Defrance) X X X X X 
- ---------------- ------------------

HemimPtis maonoliana (Dull) X 
----------- --------------- --------

Laevicardium laevioatum wagnerianum Olsson and Harbison? X 
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TABLE 8. (Continued) 

Geologic Range 
Species 

M PI c p R 
--------------------- ------------ - -

Pelecypoda (Continued) 

---------------------- ------------
Lucina pennsylvanica Linne X X X 
---------------------1--- ------ -------- -

1lf acrocallista sp. A (new?) X 
--- ------------------1--- -----------

1lf acrocallista nimbosa Selander X X X X 
------------ -----------1-------- ----

]t,{ ercenaria campechiensis (Gmelin) X X X X X 
---- - ------------ - - ----- -----

Jl-!ulinia co n(Jesta (Conrad) X X 
---------------- -----------------

Mulinia sapot.:Zla Dnll X 
------------------- - -1--- --- ------ ------

Jl!ytilus conradiana d'Orbigny X 
- --- ·------ - -------------- - - ----------

Noetia ponderosa (Say) X X 
-----------------11------------

Nucula proxima Say X X X X X 
- -------------------- -1--- --- --- - - - - -----

Nuculana acuta (Conrad) X X X X X 
----------------------1------------

Ostrea men'dionalis Heilprin X X 
---- - ----------------1---- --- - -----------

Ostrea sculpturata Conrad X X X 
---------------------------- - - - -

Ostrea sp. A. X 
---------------------1- -- ------ - -- - -----

Ostrea tamiam1'ens1's subsp. A X 
------------------------------- - -----

Parastarte triquetra (Conrad) X X X X X 
----------- -----------1-- -------- - -

Pecten raverzeli DaU X X X 
----·--------------------1------------

Pedalion kecia Tucker and \Vilson X 
--------------------- --1--- ---------------

Phacoides d1'sdjonm's (Heilprin) X X X X X 
------------------- ------------

Phacoides radians (Conrad) X X X X 
- ---------------------1----------- - --- ---

Phacoides sp. X 
- ------------- --------------- - --------

} hacoides tn'sulcatus (Conrad ) X X X X X 
-----------------------------------

Phaco1:des tu ome1t1; Dall X 
--------------·-·---------- --------

Pl.icatula marainata Say X X X 
-----------------------------------

Rnnaia nasuta (Dall) X 
-------------·----·------------------

Semele bellaslriata Conrad X X X X X 
------------------------------ - ---

Tell idora lunulata Holmes X X 
------------·-·-------------------- -

T ellina cf. T . dinomera Dull X 
--------------------- ------------

Tell£r1a cf. T. sayi Deshayes X 
------------------------------

Tellina sp. X 
- - ------------------------------ - -----

Trachycard£tnn mudcatum (Li nn ~) X X X 
------------------------ ---------------

Trachycard,:um oedalium (Dal!) X X 
---·------------------------------

Transennella sp. X 
- --------------------------------

Triaon ocardia calumba (Heil prin) X 
-----------------------------------

Varicorbula caloosae (Dall ) X 
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TABLE 8. (Continued) 

Species 
G eologic R ange 

A M PI c p R 
- ---- ----------------1------------

Gastropoda 

---------- ----------- 1--- --------- ---
Anachis caloosaens1:s (Dnll ) X 
---------------------1--------------

Architectonica nobil,is R6ding X X X X X 
- -------------------- - - -------

Astraea scolopax Olsson and Harbison X 
--------------------- ---------

Bulla occidentalis Adams X X X 
- - ------------------- - -- - -- --- --- --- ---

Bulla str iata Brugiere X 
-------------------- -- - - ------ ---

Busyco n contrarium (Conrad) X X X X X 
--------------------------------

Busycon ec l1inatum (Dall ) X 
-------------------- ------------

BusyC011 planulatum (Dall ) X 
------- --------------1--- --- --- --- --- ---

Busycon pyrum fioridanum Olsson and Harbison X 
----------------- 1-- ----------

Busycon rapum (H eilprin) X 
------------- --------1--- --------- --- ---

Cancellaria sp. A X 
- --------------------1--- --- --- --- --- ---

Cancellaria tabulata Gardner and Aldrich X 
- ------------------- -1--- --- --- --- --- ---

Cancellaria venusta Tuomey and Holmes X X 
- --------------------1--- --- - -- --- --- ---

Cantharus clarksvillensis (Mansfield) X 
------- ---- --------- - --- ---- - - --

Cantharus multanyulata (Phi li ppi) X X X 
-------------------- - -----------

Cantharus perplexus Olsson and Harbison X 
------------------------------ - -

Cerith1·um caloosaense Dall X 
---------------- --- ----------

Cer1thium coccodes Dall X 
-------------------------- - --------

C erithium vic1:m:a Olsson and Harbison X 
------------- ------- - ----- - -----

Clathrodrillia ebinina (Dall ) X X 
---- - ---------------------------

Clathrodrillia perspirata (Dall) "? X 
- ----------------------- --------

Colubrari a lanceolata aclinica Tu cker and \Vilson X 
------------------------------------------------------------------

? Columbella sp. A X 
-----------------------------------------1------------------------

Conus aduersarius Conrad X X X 

Conus cf. C. daucus H wass X X X 
-----------------------------------------1---- - --- ------------ ----

Conus floridanus Gabb X X X X 
-------------------------------- -

Conus spuroidcs Olsson and Harbison X 
---------------------1--- --------- ---

Con us waccamawensis B. Smith X X X 
---------------------1--- -----------

Conus w accamawensis subsp. A new ? X 
- - -------------------1--- --------- -----

Crepidula aculeata Gmelin X X X X X 
- - ------------------------------- ---

Crepidula fomicata Say X X X X X 
----------------------------------

Crepidula plana Say X X X X X 
------------------------------

Crucibulum aun·cul.um Gm elin X X X 
---------------------1------ - ---------

Crucibu.lum cf. C. imbricatum (Sov,:crby) X X 
-----------------1------------

Crucibulum multihneatum (Conrad) X X 
----------------------- --------- ------

Crudbulum spinosum Sowerby '! 
----------------------1--- ---------------

"" Cytham·· s p. A X 
---------------------1------ -----------

Cumatosyrinx lunata ( Lea ) X X X 
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TABLE 8. (Continued) 

S pecies 
G eologic Range 

.-\ M PI c p R 
-·--------------- - ------------1--- - - - -------

Gastropoda (Continued) 

- - -------------------1- - - --- - - - - -- - -- - --
Cymatosyrinx lunata aclin1'ca Tucker nnd \Vi lson X 
--- --------------1---- - - - - - - - -

Cymatosyrinx sp. A X 
- --- --- --------------- - - - - - ---- - -----

Cypraea carolt"nensis floridana lVIansfield X 
--------- --- ------------------ --

? Dorsanum pl.icatile (B 6se) X 
---------- ------------------- ---

Fasciolar·ia apicina Dall X X 
--------- ------------1--- - - - --- - -- --- ---

F'asc·iolaria disla7J S Linn~ X X 
---------- ------------------- - ---

Fasc iolaria oioantea Kiener X X X X 
- - - ---------------- --1--- -------------

Fasciolaria scalarina H e ilprin X 
- ---------- ----------1--- - - - --- --- - -----

Fusinus caloosaensis H eilprin X 
- - - - - - -------------- -1--- ------------

Fusin:us caloosaens1:s subsp. A X 
------ ---- -------------------- --

Hanet·ia m enaeana (Da ll ) X 
- - - - - ---- ---- ----- - --- ----------

}/ anet7'a vauohani aclinensis (Tucker and \ Yilson) X 
------------------- - --- - - ----

llelisoma conanta (Dnll) X 
--- - ----- - ---------- -1--- ------ ---------

Leminl'ina sp. X 
------ -----------1- --- --------

Jl{ aroenella apicina l\•Ienke X X 
- - ----- ---- - ------ - - --1--- --- --- ---------

111aroinella eulima Dall X 
--------------- --- ---1-- -------------

Maroin ella ma1!sjieldi (Tucker nnd Wilson) X 
- --------- 1-------- - ---

Maro inella pardalis Dnll X X 
------- ------------ --1-- - - - - ------------

Jlf aroinella precursor Dall X X X 
----------- ------- -- - - - -------

M aroinella s p. A X 
-------------- ------·----- - --------

1l1 elonoena corona Gmeli n X X X 
- ---------- -------- --1------ - -----------

Jl1-itra heilprini saoinata Tucker and \Vi lson X 
- ---- ----------- - 1------------

1\{ odultt s carch edoniu s (Lamarck ) X X 
- ------------ ---·-----1- -- - - - - ----- - - - ---

1l fu rex macointyi 1\1 . Smith X X X 
---- -----------------·1--- ------ - - - --- ---

1lfurex pomum Gmelin X X X X 
- ------ ------------1- - - -------- -

1lfurex recurv·irostris rubid1"s F. C. Baker X X X 
- --------------------- ---- - - - ----

1lfurex salleanus A. Adams X 
- ------ --- --- ---- - - -- - - ------

N assarius vibex (Say) X X X X 
------------------- - - -----------

Nah"ca can nm a (Linne) :rvi Orch X X X X X 
-------- ------- ---- --- ----------

N atica ouppyana Tou la X 
----------·----------- - ----- - - ----

Oliva sayana Raven el X X X X X 
- ----- - ----- ------------------- - -

Oliva sayana 1"mmortua Pilsbry and Brown X 
- ------------ ----------- --------

Oliva sp. X 
- ---------- --------- - --- ------- -

Pyrazus scalatus (Hei lprin) X 
- -- ------------------------------- - -

Pyrazus scalatus subsp. A X 
--------- ------------ - - - - --- - - - - ------

Petalocorzchus sculpturatus H . C. L ea X 
- ------- --------------- - ---------

Ph ysa m et·asi D a ll X 
- -------------------------------

P olyn1"ces duphcatus Say X X X X X 
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TABLE 8. (Continued) 

Species 
G eologic Range 

A M PI c p R 
- ---------------------1----- -------

Gastropoda (Continued) 

--------------------1-- - ---------
Polynices cf. P. duplicatus Say X X X X X 
-----------------1--- ---- ---- --
Polynices subclausa Sower by X 
------------- ---- 1-------------
? Pseudosalpinx sp. A X 
-------------------- 1------------
RhinoclalJis caloosaensis (Da ll) X 
- -------- ---------·-- ------------ ------
RhinoclalJis sp. X 
-------------------- - -------- --- ------
Scaphella jloridana Hcilprin X 
-------------------- --------- --- --- ---
Sedilia sp. A X 
---------------·- -------------
S trombus alatus Gmelin X X X X 
- ----------------------------
T euu.la fasciatum (Born) X 
------------- --------11------------
Terebra dislocata Say X X X X X 
--------------------11- - -- - --- - - --
T erebra sp. A X 
------- -------------1'-- - ---------
T erebra sp. C X 
- ----------------1-------------
Te-rebra um'linea ta Conrad X 
---------- ----------1- - -------- ---
Terebra unilineala subsp. A X 
-------------------- 1- - - --- --- - - - ------
Troplwn /epidota (Dall) X 
---------------------- ----------
Turbo rhectooramm1'cus Dall X 
-------- ------------ ------------
Turritella a p1'ca l'is Heilprin X 
-----------------1-------------
Turritel/a cookei oladeensis Mansfield X 
------------------1------------
Turritella pontoni Mansfield X 
- ------------------ -·1-- - ----- -------
TurriteUa pontoni subsp. A new'? X 
--------------------·1--------- --- --- ---
Turritella n. sp. A ? X 
- ---------------- --------------
Tu rritella subannulata subsp. A X 
----------------------------------
Turritella cf. T. waoneriana Olsson and Harbi son X 
------------------------------------
Urosalpinx subs1:dus Dall X 
------------------------------
Vermicularia recta Olsson and Harbison X 
-------------------- - -------------
V ·iviparus oeoroianus (Lea) X X X 
---------------------·1--- --- ------ - -----
X ancus scolymoides Dall X 
- ---------------------1----------------
X enophora conchyliophora Born 

A -Known only from Adine (age in doubt) 
M-Miocene 
PI - Pliocene (includes W accamaw and Croatan for111atio ns) 
C -Caloosahatchee Marl 
P - Pleistocene (other than Caloosaba tohee Mnrl ) 
R - R ecent 

X X 
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APPENDIX 

STRATIGRAPHIC SECTIONS 
Station SC-l. NE J'. NEJ'.SWJ'. sec. 29, T. 40 S., R. 25 E., Bermont quadrangle, Char­
lotte County, Florida. Section measured in Karnes Shell Corporation pit approximately 
20 yards w est of Shell Creek. Color symbols ( 10 yr 5/4) refer to National Research 
Council, Rock Color Chart. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

4 Sand, quartz (99 percent), fine to medium, subangular to angular, 
clear, largest grains rounded and slightly frosted, unconsolidated, 

Thickness 
(feet) 

well sorted, white; no fossils observed. . . . . . . . . . . . . . . . . . . . . . . . 3.0 
3c Sand, quartz, medium, subrounded, 1-3 percent coarse grains well 

rounded, very slightly consolidated, fairly well sorted, moderate 
yellowish brown (10 yr 5/4); no fossils observed... .. .. ... ..... 2.8 

3b Sand, quartz, medium, subangular to subrounded, clear, slightly 
consolidated, pale, yellowish brown (10 yr 6/2) ; no fossils ob-
served . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

Sa Sand, quartz, medium, subangular, clear, coarse grains subrounded 
frosted, slightly consolidated, dark yellowish brown (10 yr 4/2); 
stained black; no fossils observed . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 

Unconformity 
Caloosahatchee Marl 
Unit F 

2 

UnitE 

Shell marl, marine, sandy, quartz grains medium, subangular to 
subrounded, clear, slightly consolidated, very pale orange (10 yr 
8/2); very fossiliferous, mollusks abundant, well preserved, white, 
forams common, ostracodes rare ...... .. ....... ...... ... ... . . 

l Limestone (collected from spoil pile, apparently underlies bed l, 
but not exposed) marine, sandy, dense, hard, gray (N8) when 
fresh, yellowish brown when weathered; insoluble residue 49.0 
percent by weight, quartz sand, fine to medium, some grains 
slightly frosted, subangular to subrounded, clay 10 percent (est.); 

9.7 

very fossiliferous, mollusks· abundant, well preserved....... .... . 1.0 
Station SC-2. SWJ'.SWJ'.NWJ'. sec. 29, T. 40 S., R. 25 E., Bermont quadrangle, Charlotte 
County, Florida. Section measured in Karnes Shell Corporation pit approximately 30 
yards south of Shell Creek. 

Bed Description 

Pleistocene 

Fort 
6 

Sb 

Sa 

Thompson Formation 
Sand, quartz, fine to medium, subangular to subrounded, cle,tr, 
well sorted, unconsolidated, white; no fossils observed . ... .... . . 
Sand, quartz, medium, subrounded, clear, largest grains frosted, 
well sorted, slightly consolidated, dark yellowish orange (10 yr 
6/6); no fossils observed ... .. ................ .. . ......... . 
Sand, quartz, fine to medium, subangular to subrounded, clear, 
largest grains frosted, well sorted, slightly consolidated, very pale 
orange, (10 yr 8/ 2); no fossils observed . . . . ... . . ....... . .... . 

Thickness 
(feet) 

2.0 

2.0 

7.0 
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Unconformity 

Caloosahatchee Marl 

Unit F 
4 Shell marl, marine, sandy, quartz grains medium, subangular to 

subrounded, clear, largest grains frosted, fin e, rounded black 
phosphate grains, grayish orange (10 yr 7 /4); very fossiliferous, 

3 

UnitE 

well preserved, white, mollusks abundant. ................... . 
Shell marl, marine, sandy, quartz, subangular, clear, largest grains 
rounded and frosted, well sorted, slightly consolidated, very light 
gray (5 yr NS); very fossiliferous, well preserved, white, mollusks 
abundant, echinoid spines common, forams common including 
Elphidium sp ........... .. ..... ...... .............. . .... . 

2 Limestone, marine, sandy, hard, compact, medium blue-gray (5B 
5/1); very fossiliferous, well preserved, random orientation, gray 
to white, little breakage, insoluble residue 48.3 percent by weight, 
90-95 percent sand, mostly subangular to subrounded quartz, 
small percentage black rounded phosphate (1 percent), clay 5-8 
percent 

Unit D 
1 Marl, sandy, quartz, fine to medium with 1-3 percent coarse grains, 

all subrounded to rounded, slightly frosted , calcareous, some small 
aragonite (?) crystals, slightly consolidated, very light gray (5 yr 
N8) to very pale orange (10 yr 8/2); mollusks abundant, well 
preserved, ostracodes rare (collected beneath water from floor or 
pit) ................... . ............................... . 

4.0 

5.0 

1.0 

?? 

Station SC-3. NWJ~NEJ!.SEJ!. sec. 30, T. 40 S., H. 25 E., Bermont quadrangle, 
Charlotte County, Florida. Section measured in Karnes Shell Corporation pit, 10 
yards south of the bank of Shell Creek. 

Bed D escription 

Pleistocene 
Fort Thompson Formation 

3 Sand, quartz, fine to medium, subangular to subrounded, clear, 

Thickness 
(feet) 

well sorted, unconsolidated, white; no fossils observed. . . . . . . . . . 3.1 
2c Sand, quartz, medium, subrounclecl, clear, larges t grains frosted, 

fairly well sorted, silt (5 percent), slightly consoliclatecl, light 
brown (5 yr 5/6); no fossils observed........................ 1.7 

2b Sand, quartz, medium, subangular, clear, largest grains sub­
rounded and frosted, well sorted, slightly more consolidated than 
2c, pale yellowish brown (10 yr 6/2) ; no fossils observed. . . . . . . . 5.0 

2a Sand, quartz, medium, angular to subangular, clear, largest grains 
subroundecl and frosted, well sorted, moderately consolidated, pale 
yellowish brown (10 yr 6/2); no fossils observed. . . . . . . . . . . . . . 0.4 

Unconformity 

Caloosahatchee Marl 

Unit F 
1b Shell marl, marine, sanely, quartz (95-98 percent) medium, sub­

rounclecl, clear, largest grains rounded and frosted, well sorted, 
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moderately consolidated, few fine black, rounded phosphate grains, 
grayish orange (10 yr 7/4); very fossiliferous, well preserved, 
while mollusks abundant, forams rare, ostracodes rare, and ech-
inoid spines rare to common . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.8 

1a Shell marl, marine, sandy, quartz (95-98 percent) medium, sub­
angular to subrounded, clear, largest grains ratmded and frosted, 
1-2 percent fine rounded black phosphate, well sorted, slightly 
consolidated, ivory light gray (5 yr N8); very fossiliferous, well 
preserved, white mollusks abundant, echinoid spines and forams 
rare (probably equivalent to limestone below) . . . . . . . . . . . . . . . . 5 .0 

Station SC-4. NEJ'.NEJC.SWJ!. sec. 30, T. 40 S., R. 25 E., Bermont quadrangle, 
Charlotte County, Florida. Section on right bank of Shell Creek. 

The upper limestone of the Caloosahatchee Marl overlies the 
middle marl. No collections were made here. 

Station SC-5. SWJ'.NEJ'.SWJ.: sec. 30, T . 40 S., R. 25 E., Bennont quadrangle 
Charlotte County, Florida. Section measured on right bank of Shell Creek. 

Bed Description 

Pleistocene 
Covered 

3 Sand 
Caloosahatchee Marl 

UnitE 
2 

Unit D 

Limestone, marine, sandy, hard, lightly porous, light gray to white 
on fresh smface (N8, N9), yellowish gray (5Y 8/ 1) to dark yel­
lowish orange (10 yr 6 / 6) when weathered ; very fossiliferous, 
well preserved, white, mollusks common. Insoluble residue 44.1 
percent by weight, quartz sand 98 percent; fine, subangular, clear, 
clay 2 percent; well sorted . ............................... . 

1 Shell marl, marine, calcareous, sandy, quartz, medium, subangular 
to subrounded, clear, few small aragonite (?) nodules, occasional 
fine, black phosphate grains, well sorted, slightly consolidated, 
grayish orange (10 yr 7/4); very fossiliferous, well preserved, 
white to gray, mollusks abundant, forams and ostracodes rare, 

Thickness 
(feet) 

12.7 

1.8 

echinoid spines fairly common. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 

Station SC-6. SEJC.NWJ!.SWJ.: sec. 30, T . 40 S., R. 25 E., Bermont quadrangle, 
Charlotte County, Florida. Section measured on right bank of Shell Creek. 

Bed 

Pleistocene 

Covered 
4 Sand 

Caloosahatchee Marl 
Unit F 

Description 

3 Shell marl, marine, sandy, quartz (96-97 percent), medium, sub­
angular, clear, largest grains subrounded and frosted, medium 
black phosphate (3-4 percent), well sorted, slightly consolidated, 

Thickness 
(feet) 

11.6 
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pale yellowish brown (10 yr 6/ 2); very fossiliferous, well preserved, 
white mollusks abundant, forams rare ....... .... . . . . .. . · · · · · 4.5 

UnitE 
2 Limestone, marine, sandy, hard, dense, moderate yellowish brown 

(10 yr 5/4); fossiliferous . . ....................... . .. · · · · · · · 1.8 

Unit D 
1 Marl, marine, calcareous, sandy, quartz grains medium, sub­

rounded; slightly frosted, largest grains rounded and frosted , 
weathered muscovite flakes rare, well sorted, slightly consolidated, 
moderate yellowish brown (10 yr 5/4); very fossiliferous, well 
preserved, white, mollusks abundant. .................. . .. · · · 7.0 

Section SC-7. SE14NWJ4NWJ4 sec. 28, T. 40 S. , R. 25 E ., Bermont quadrangle, 
Charlotte County, Florida. Section on left bank of Shell Creek. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

3 Sand, quartz, medium, subrounded, unconsolidated, well sorted, 
white; no fossils observed . . .......................... . ... · · 

2 Sand, quartz, medium, subrounded, unconsolidated, well sorted, 
tan; no fossils observed .......................... .. ...... · · 

Unconformity 
Caloosahatchee Marl 
Unit F 

1 Shell marl, sandy, quartz, medium, subrounded, largest grains 
more rounded and frosted, fairly well sorted, unconsolidated, pale 
yellowish brown (10 yr 6 / 2); very fossiliferous, mollusks well 
preserved and abundant, no foraminifers or ostracodes observed 

Thickness 
(feet) 

0.5 

5 .. 5 

3.0+ 

Station SC-8. NEJ4SEJ4SEJ4 sec. 25, T. 40 S., R. 24 E., Bermont quadrangle, 
Charlotte County, Florida. Section measured on left bank of Shell Creek. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

4 Sand, quartz, fine to medium, subangular, slightly indurated, 

Thickness 
(feet) 

grayish orange (10 yr 7 / 4); no fossils observed . . . . . . . . . . . . . . . . 2.0 
Unconformity 
Caloosahatchee Marl 

Unit F 
3c 

3b 

Shell marl, marine, sandy, quartz grains medium, subangular to 
subrounded, clear to slightly frosted, well sorted, few grains of 
blue chert, slightly consolidated, pale yellowish brown (10 yr 
6 / 2); very fossiliferous, well preserved gastropod and pelecypod 
shells abundant, random orientation, no foraminifers or ostracodes 
observed ............. . . .. .... . . . . . .. . .................. . 
Sand, marine, quartz, medium, subangular to subrounded, well 
sorted, slightly consolidated, tan to red-brown, weathers brown 
on surface; sparsely fossiliferous, mostly Transennella conradina 

3.0 
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well preserved. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.9 
Sa Shell marl, marine, sandy, quartz grains, meditm1, subangular 

to subrounclecl, smaller grains clear, larger grains frosted, 1 percent 
medium grained black phosphate, poorly sorted, pale yellowish 
brown (10 yr 6/ 2); very fossiliferous, well preserved, pelecypod 
valves slightly lineatecl N 20o W . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 

UnitE 
2 Limestone, marine, hard, dense, sandy, moderate yellowish brown 

(10 yr 5/ 4); very fossiliferous, insoluble residue 36.5 percent by 
weight, quartz sand fine to medium, subangular to subrounclecl, 
slightly fro sted, clay 2 to 3 percent of residue. . . . . . . . . . . . . . . . . . 1.0 

Unit D 
1b Shell marl , marine, sandy, quartz, grains medium, subangular to 

subrounclecl, clear, fairly well sorted, moderately yellowish brown 

1a 

(10 yr 5/4); very fossiliferous, mollusks abundant, foraminifers, 
ostracodes and echinoid spines rare ....................... . . . 
Marl, marine, calcareous, sandy, fine grained, subangular, clear, 
medium grained black phosphate (1 percent); small J~ 111111., 

aragonite (?) needles (2 percent), very pale orange (10 yr 8/ 2); 
very fossiliferous, mollusks abundant, foraminifers and ostracodes 

1.5 

common . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 

Station SC-9. NEJ'.SvVJ'.SEJ'. sec. 25, T. 40 S., R. 24 E., Bermont quadrangle, 
Charlotte County, Florida. Section on right bank of Shell Creek. 

Bed 

Pleistocene 
Covered 

Description Thickness 
(feet) 

3 Sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 
Caloosahatchee Marl 
UnitE 

2 Limestone, sanely, hard, gray; mollusks common. . . . . . . . . . . . . . 1.0 

Unit D 
1 Shell marl, calcerous, sandy, quartz mediw11, subrounded, coarse 

quartz grains (1-2 percent) rounded, frosted, unconsolidated, fine 
aragonite (?) crystals (2-3 percent) fine, black phosphorite (1-2 
percent), pale yellow-brown (10 yr 6/2); very fossiliferous, 
mollusks abundant, well preserved, foraminifers, ostracodes, and 
echinoid spines common. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 

Station SC-10. NWJ'.SWJ.:SEJ'. sec. 25, T. 40 S., R. 24 E., Bermont quadrangle, 
Charlotte County, Florida. Section measured on right bank of Shell Creek. 

Bed 

Pleistocene 
Covered 

4 Sand 
Caloosahatchee Marl 

Description Thickness 
(feet) 

9.0 
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Unit D 
3 Shell marl, marine, sandy, quartz grains medium, subangular to 

subrounded, clear, occasional medium grained, rounded black 
phosphate, rare, small aragonite (?) needles; light olive gray (5 yr 

Unit C 
2 

Unit B 
1 

6/1); mollusks abundant, well preserved, forams common ...... . 

Limestone, marine, hard, porous, sandy, phosphate, quartz grains 
fine to medium, with few large grains, small grains angular to sub­
angular, clear, largest grains subrounded and frosted, clay 5 per­
cent (?), white (N9) on fresh surface, strained yellow-brown, 
insoluble residue 16.5 percent by weight; mollusks abundant 
and well preserved including ATca wagneriana and Turritella 
apicalis ................................................ . 

Marl, marine, sanely, calcareous, moderately consolidated, quartz 
grains fine to medium, subrouncled, clear, rare, fine , black rounded 
phosphate grains, fairly well sorted, light olive gray ( 5 yr 6/1); 
very fossiliferous, mollusks abundant, well preserved Chione can-
cellata and Rangia nasuta common, forams rare ... .......... .. . 

(l-Iard limestone ledge observed 
4-5 feet below water level.) 

3.0 

1.0 

5.0(?) 

Station SC-ll. SEJ.\Sv\TJ.\ sec. 25, T. 40 S., R. 24 E., Bermont quadrangle, Charlotte 
County, Florida. Section measured on right bank of Shell Creek. 

Bed 

Pleistocene 
Covered 

3 Sand 
Caloosahatchee Marl 
Unit A 

. Descript:o:-~ 

2 Limestone, conglomeratic, sanely, shell hash in matrix ; most 
shells occur as molds causing limestone to be very porous; matrix 
yellow-brown (10 yr 8/2) ; on fresh surface, stained with limonite; 
pebbles 20-50 mm., pale yellow-brown (10 yr 6/2) containing tiny 
white mollusk shells, few black grains of phosphorite (1-2 mm.). 
Insoluble residue 9.0 percent by weight, of which 25 percent is 

Thickness 
(fee t) 

10.0 

sand, 75 percent clay and silt. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 
Miocene 
Tamiami Formation . 

1 Marl, argillaceous, fairly well consoliclatecl, porous, cream to 
yellow-brown; fossils sparse. Insoluble residue 24 .0 percent by 
weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 

Station SC-12. SWJ.\NWJ.\SWJ-1 sec. 25, T. 40 S., H. 24 E. , Bermont quadrangle, 
Charlotte County, Florida. Section measured on left bank of Shell Creek. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

3 Sand, quartz, medium, subangular to subrounded, well sorted, 

Thickness 
(feet) 
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less than 5 percent phosphorite and other clark minerals uncon-
solidated, white (5 yr N9); no fossils observed . ... .. ...... ... . 7.5 

2 Sand, quartz, medium, subangular to subrounclecl, fairly well· 
sorted, clark yellow-brown (10 yr 4/ 2); no fossils observed ... . . . 0.5 

Unconformity 
i\tliocene 
Tamiami Formation 

1 Clay, sanely, calcareous, phosphatic, moderately consolidated, tan 
to cream; mollusks common . ....... .. .. .... ...... . . . . . .... . 3.5 

Station SC-13. NWJ'.NWJ'.NWJ'. sec. 26, T. 40 S., H. 24 E ., Cleveland quadrangle, 
Charlotte County, Florida. Section measured on left bank of Shell Creek. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

2 Sand, quartz, medium, unconsolidated , tan to gray; no fossils 

Thickness 
(feet) 

observed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5 
Miocene 
Tamiami Formation 

1 Marl, calcareous, argillaceous, dense, well consolidated, quartz 
sand, medium (2-3 percent), rounded black phosphorite grains up 
to 10 mm., very pale yellow-orange (10 yr 8/ 2); fossil fragments 
white, not common ..... . .. . ....... ..... . . . ... ........ ... . 4.0 

Station SC-14. SEJ'.SEJ'. sec. 36, T. 40 S., R. 25 E ., northwest of lake, Bermont 
quadrangle, Charlotte County, F lorida. 

Station SC-14 has fauna similar to that recorded by Mansfield 
(1939) at Bermont and appears to be uppermost Caloosahatchee 
marl. 

Station D-2. NEJ'.NEJ:. sec. 28, T . 41 S., H. 23 E ., Punta Gorda quadrangle, Charlotte 
County, F lorida. Section located on right" bank of Alligator Creek approximately 
150 yards downstream from the dam. 

Bed 

Pleistocene 
Fort Thompson Formation 

Description TI1ickness 
(feet) 

5 Sand, quartz, medium, unconsolidated, white; no fossils observed 2.0 
4 Sand, quartz, medium, unconsolidated , clark brown; no fossils 

observed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 
3 Sand, quartz, medium to coarse, subrounded, unconsolidated, 

brown, mottled orange; no fossils observed . . . .. . .. . .. . ... . . . 

Unconformity 
Caloosahatchee Marl 

2 Shell marl, sanely, unconsolidated, tan; fairly fossiliferous, mollusks 
common, well preserved with Anomalocardia. caloosana, and Para.-

1.5 

starte triquetm most abundant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2 
Unconformity 

Miocene 
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1 Sand, argillaceous, quartz, coarse, phosphatic (2 percent), gener­
ally unconsolidated, but contains small (1- to 5-inch) pockets of 
matrix cemented firmly with CaCOa, tan to light gray ( N8) · 
Contains Balanus concavus, and great masses of Encope tam-iami-
ensis fragm ents ................ . .......... · · · · · · · · · · · · · · · 3.1 

Station D-3. NEl'.NEl'. sec. 28, T. 41 S., H. 23 E., Punta Gorda quadrangle, 
Charlotte County, Florida. Section is located on right bank of Alligator Creek 
approximately 400 yards downstream from station D-2. 

Bed 

Pleistocene 
Fort Thompson Formation 

Description Thickness 
(feet) 

3 Sand, quartz, medium, unconsolidated, tan in lower portion, white 
above; no fossils observed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 

Unconformity 
Caloosahatchee lvlarl 

2 Shell marl, sandy, quartz, medium, slightly consolidated, tan; very 
fossiliferous, mollusks, abundant, including M-iltha caloosaensis, 
Chama gardnerae and Caryocorbula leonensis . . . . . . . . . . . . . . . . 2.0 

Unconformity 

Miocene 
Tamiami Formation 

1 Marl, argillaceous, calcareous, phosphatic, slightly consolidated, 
cream to tan, grades to clay upstream ; contains Ostrea sp. and 
Encope tmniamie nsis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 

Station D-4. NvVl'.NEJ'. sec. 28, T . 41 S., H. 23 E., Punta Gorda quadrangle, Punta 
Gorda, Florida. Section located on left bank of Alligator Creek approximately 150 
yards downstream from station D-3. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

5 Sand, quartz, medium, subrounded, unconsolidated, gray to tan; 

Thickness 
(feet) 

no fossils observed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.0 
4 Clay, blue, sticky; no fossils observed. . . . . . . . . . . . . . . . . . . . . . . 0.4 

Unconformity 
Caloosahatchee Marl 

3 Shell marl, sandy, quartz, medium to coarse subrounded uncon­
solidated, moderately sorted, pale yellowish' brown (10 ~r 6/ 2) ; 
fossils abundant, well preserved, mollusks predominant, character­
ized by Chione cancellata, Anomalocaulia caloosana, Parastmte 
triquetm, and ]tdiacorbula scutata . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 

2 Clay, sandy, phosphatic, unconsolidated, gray to white; mollusks 
abundant and well preserved. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1 

Unconfonnity 

Miocene 
Tamiami Formation 

1 Limestone, _arborescent, concretionary, sandy, hard, sand grains 
mostly medmm, subroundecl quartz, with small amount rounded , 
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polished phosphate very pale orange (10 yr 8/2); fossil frag-
ments abundant. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 

Station D-5. NvVJ~NEJ'. sec. 28, T. 41 S., R. 23 E., Punta Gorda quadrangle, Charlotte 
County, Florida. Section on right bank of Alligator Creek approximately 150 yards 
downstream from station D-4. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

6 Sand, quartz, medium, unconsolidated, lower 3.0 feet red-

Thickness 
(fee t) 

brown, gray above . . ............. ... .... . .. 0 • • • • • • • • • • • • • • 4.0 
Unconformity 
Caloosahatchee lvfarl 

5 Shell marl , sandy, quartz, medium unconsolidated , tan, mostly in 
solution holes in unit 4 below; mollusks present. . . . .. 0 • • • • • • • • 0.1 

Unconformi ty 
lvfiocene 
Tamiami Formation 

4 Limestone, marly, sanely, solution riddled, gray, mottled red-
orange; Encope tamiamiensis abundant, Balanus concaous present 0.9 

3 Limestone, sandy, soft, gray; contains numerous oysters. . . . . . . . . . 0.3 
2 Clay, calcareous, sandy, hard, especially near the top, white; no 

fossils observed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .5 
1 Limestone arborescent, concretionary (as Unit 1, station D-4) 1.0 

Station D-6. NWJ~NWJ!.NEJ!. sec. 28, T. 41 S. , R. 23 E., Punta Gorda quadrangle, 
Charlotte County, Florida. Section on right bank of Alligator Creek approximately 
200 yards downstream from station D-5 and 20 yards upstream from power lines 
which cross the creek. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

3 Sand, quartz, medium, subrounded, unconsolidated, yellow-brown 

Thickness 
(feet) 

in lower 3.4 feet, gray above ... . ..... .... 0 ••••• ••• o • • • • • • • • • 4.5 
2 Clay, sticky, blue, mottled brownish orange; no fossils observed. . . 0.8 

Unconformity 
Caloosahatchee Marl 

1 Shell marl, sandy, quartz, fin e to coarse, subrounded, unconsoli­
d ated, pale yellowish brown (10 yr 6/2); very fossiliferous, mol-
lusks abundant and well preserved . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 7 

Station D-7. NWJ!.SEJ'.NEJ'. sec. 29, T . 41 S. , R. 23 E. , Punta Gorda quadrangle, 
Charlotte County, Florida. Section on left bank of Alligator Creek. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

3 Sand, quartz medium, subrounded, fairly well sorted, unconsoli-

Thickness 
(feet) 

dated, tan to gray; no foss ils observed. . . . . . . . . . . . . . . . . . . . . . . . 2.0 
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2 Limestone, sandy, hard, dense, hummocky on surface, very light 
gray (N8); no fossils observed ... ..... . .. .. . ... ... . . .. .. .. . · 1.0 

1 Marl, calcareous, sandy, compact, very light gray: fossils common, 
especially Mercenaria campechiensis, Anadam transversa, Chione 
cancelwta, and Chlamys -irradians . . . ....... . ... . . : . . . . . . . . . 1.5 

Station D-8. SEJ'.NWJ.;NEJ'. sec. 26, T. 41 S., H. 23 E., Cleveland quadrangle, 
Charlotte County, Florida. Section in drainage ditch approximately 20 feet east of 
the South Fork of Alligator Creek. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

3 Sand, quartz, medium, subrounded , unconsolidated, brown in 

T hickness 
(ft'et) 

lower 4 feet, gray above; no fossils observed . . . .... . . . . . . . . . . . 5 .5 

Unconformity 
Caloosahatchee Marl · 

2 Marl, calcareous, sandy, unconsolidated , gray to cream; very 
fossiliferous, mollusks abundant, well preserved . . . . . . . . . . . . . . . . 3.0 

Unconformity 

Miocene 
Tamiami Formation 

1 Sand, marly, argillaceous, phosphatic, gray; fossils common includ­
ing Balanus concav-us, Encope tamiam-iensis, and Ostrea tamiami-
ensis .. ......... .... .. ...... .. .... ...... .. .. . .. .... .... .. ? 

Station D-20. NEJ'aNWJ'a sec. 21, T. 41 S., H. 23 E., Punta Gorda quadrangle, 
Charlotte County, Florida. Section measured in shell pit approximately 50 yards 
southwest of Taylor Strez:t extension. 

Bed Description 

Pleistocene 
Fort Thompson Formation 

5 Sand, quartz, medium, subangular to subrounded, clear, well 

Thickness 
(feet) 

sorted, unconsolidated, white; no fossils observed . . . . . . . . . . . . . . . 2.5 
4 Sand, quartz, medium, subrounded, slightly frosted, rare grains of 

black phosphate, well sorted , slightly consolidated, moderate yel-
lowish brown (10 yr 5 / 4); no fossils observed .. .... .... . ...... 3.4 

3 Shell marl marine, sandy, quartz, medium, subrounded, slightly 
frosted, well sorted, slightly consolidated , very pale orange (10 yr 
8/ 2); very fossiliferous, well preserved, white, mollusks abundant 4.8 

2 Sand, marine, quartz, medium, subangular, clear, largest grains 
subrounded and frosted, well sorted, slightly consolidated, mod­
erate yellowish brown ( 10 yr 5/ 4) stained dark yellowish brown 
(10 yr 4 / 2); grades laterally to a soft plastic brown clay; fossils 
rare, mostly mollusks, white, well preserved . .......... . . . . . . . . 0.5 

1 Shell marl, sandy, quartz (99 percent), medium, subrounded, 
clear, medium black phosphate (1 percent), well sorted , slightly 
consolidated, very pale orange (10 yr 8/ 2); very fossiliferous, 
well preserved, white mollusks abundant, forams rare, colonial 
corals common in lower part. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 
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Station D-21. NWJ't sec. 32, T. 41 S., H. 23 E., Punta Gorda SE quadrangle, Charlotte 
County, Florida. 

Collections were made from spoil piles along a new pit. The 
matrix is a phosphatic unconsolidated quartz sand containing abun­
dant specimens of Encope tamianriensis, Balanus concavus, and 
Ostrea clisparilis. This is the Tamiami Formation. 

Station D-22. SWJ:.SWJ't sec. 33, T. 41 S. , H. 23 E. , Punta Gorda SE quadrangle, 
Charlotte County, Florida. Exposure in east-west pit on new gravel road just eas t 
of State Highway 765. 

Collections made from spoil piles. Matrix is a yellowish brown 
arenaceous clay containing numerous small (2.0-3.0 inches) chert 
nodules. The fauna is comprised predominantly of specimens of 
Ostrea tamiamiensis, Ostrea clisparilis, Anad.ara sp., and Balanus 
sp. This is the Tamiami Formation. 

Station D-23. NEJ'tNEJ'tNEJ't sec. 8, on section corners 8, 4, and 9, T. 42 S. , H. 23 E. , 
Punta Gorda SE quadrangle, Charlotte County, F lorida. Exposure in drainage canal 
on west side of road. 

Collections were made from the bottom of a drainage canal. The 
matrix is a mixture of unconsolidated tan quartz sand and shells 
overlain by about 4 feet of unfossiliferous tan quartz sand. The 
fauna collected included Mercenaria camnechiensis and Chione 
cancellata . Apparently this bed represents the Fort Thompson For­
mation. 

Station D-24. NEJ~NE J't sec. 30, T. 42 S., H. 23 E ., Punta Gorda SE quadrangle, 
Charlotte County, Florida. Exposure in borrow pit 0.2 mile west of State Highway 
765. 

Collections were made from rather old spoil piles arranged along 
the edges of a borrow pit. Valves of the Tamiami oyster Ostrea 
disparilis were found scattered over the surface of the piles. In 
addition, large blocks of a dense, gray limestone were scattered 
around the area. These limestone blocks contained valves of 
Miltha caloosaensis, Pecten raveneli and Chlamys fuscopurpur­
eus, colonies of V ermicularia and num erous bone fragments and 
teeth of the Pleistocene horse Equus ( Equus) leiclyi . 
Apparently at this locality the Tamiami Formation is overlain by 
the Caloosahatchee Marl here represented by a limestone. 

Station D-25. NWJ'tSEJ't sec. 19, T. 42 S., H. 23 E., Punta Gorda SE quadrangle, 
Charlotte County, Florida. Exposures in marinas at Pirate's Cove approximately 0.6 
mile west of State Highway 765. 

Collections were made from spoil piles. The matrix consists of a 
tan, sandy, calcareous clay containing numerous specimens of 
Ostrea disparilis and Ostrea tamiamiensis. 
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MEGAFOSSIL CHECK LIST, CHARLOTTE HARBOR AREA, FLORIDA 

(T, T a miami Formation; B through F, uni ts of the Caloosahatchee Marl on Shell 
Creek ; X, identified from Locklin Shell Creek collection ; L, reported from literature; 
Al, Caloosahatchee Marl on Alligator Creek; A2, Fort Thompson Formation; M, Frank 
Burns collection U.S. National Museum.) 

Distribution 
Species 

T B c D E F L X AI A2 M 
------ ----------1- - - - - - -- - - -- - - -- - - -- - -

Pelecypoda 

---------- ·-- ------ - - - --- - - - - -- - - - - -- - -
Abra aequalis (Say) X X X X 
- --- - - ---------- - - - - - - - ---- ------ - -
Al-ioena aequata Conrad X 
- ---- ---- - - ---1-- - --- - - - - - ----- -- - - - -
.Amusium mortoni (Ra Ycnel) X X X X X 
--- - ------------- - - - - -- - - - - - - - - -- -- ----
Anadara cf. A. campyla (Dall) X X X X 
----------- - - --- 1---- - - - - -- - --- - - -- - - --
Anadara catasarca (Dall) X X 
-------- - - ------ 1---- - - - - - - -- -- -- -- - - --
Anadara improcera (Conrad) X X X X X 
------ --- - ----1- - -- - - -- - - ------ ---- - -
Anadara cf. A. improcera (Conrad) X X 
- --- -------- - - --1-- -- - - -- - - -- - - -- - -----
Anadara lienosa (Say) X X X X X X X 
- - - --- ------- -1---- ------ - - - - - -
Anadara m eoerata Olsson and Harbison X X X 
------------- --- 1-- - - - - - - - --- -------- - -
Anadara mili ji/a (Dall ) X 
--------- ------- - - - - -- -- - - - - -- ---- -- - -
Anadara plicalum (Conrad) X 
---------------- - - ---- -- -- ---- -- - - - - --
Anadara reNc ulata (Gm elin ) X 
-------- -------- -1-- - - ---- ------ -- - - -- --
Anadara rus6 ca (Tuomcy a nd H olm es) X X X X X X 
- - ---------- - --- - ·1- - - - - - - - -- - --- -- - - - - --
A n adara scalarhza (H eilprin) X X X 
-------- ---- - - - -·1-- - - -- -- -- -- -- -- - - -- --
Anadara sp. a X X 
- - - -------------- - - -- -- -- - - -- -- ---- - - --
Anadara sp. b X 
---------------- - - - - - - --- -- -- --------
A nadara sp. c X 
----------------- - - -- -- -- -- -- -- -- ------
A nculara tran s~:ersa (Say) X X X 
- ------------------ -- - - -- -- -- ---- - - -- --
A nado nria a lba Link X X X X 
------- ------------------- - - -- -- -- -- --
A nadonha s p. X 
---------------- -- -- - - - - -- -- -- ---- -- - -
A nisodonla amen'ca n a D a ll X X X 
-------------------- - ---------------
A nom aloC!zrd1·a caloosana ( D a ll ) X X X X X X X 
------------------ -- -- -- -- -- - - -- -- -- --
A.nomaloca ?""dia sp. a X 
------------------ ---- -- -- -- ---- -- -- - -
A nomia s1:mplex d'Orbi gny X X X X X X X X 
- ---------------1-- -- -- - --- -- -------- --
Ani'ioona rugal-ina (H e il prin ) X X 
- ---------·------1-- -- -- -- -- -- -- -- -- - - - -
A rea aq·U'l· za H cilprin X 
---------------- 1-- -- - - -- -- -- -- -- -- -- --
A rea caloosahatchi ensis S held on X 
----------------1-- ---- - ---------------
A rea waoneriana Dall X X X X X X 
----------------1------------------ - -
? A starte undulata delto1·dea Ga rdn r. r X 
----------------1-- -------- -- -- -- -- -- --
Alrina ca loosaens·is ( Da ll ) X X X 
-------------- ------ -- ---- -- -- --------
B m·batia irreuulan·s Dall X X X X 
------------------------ -- -- -- -- -- -- --
B aTba tia taeniata ( D all ) X X X 
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Distribution 
Species 

-----------------li- T- __ B _ __ c ___ D _ _ _ E _ __ F ___ L __ X_' ___ -'1._1_ ~-=- ~-"-' 1_ 

Pelecypoda (Con tinued) 

----------------1- - -- - ----- -- - - - - - - - - - -
Borm·a cf. B . Bladenensis Gardner X 
-------------------- - - - --- -- - - ---- - -
Born-ia lioica Dall X X 
------------- -----------
Bomia Iota Dall X 
----------------------------
Bornia tr-iany-ula Dall X X 
----------- ----- --- - -------
Bothrocorbula willcox,: (Dall) X X X X 
--------------- -------- ------ -
Bracll'iodontes cxustus (Linn C) X X X X 
-------- ------------- --------
Braddodo11les venuslus Olsson and Harbison X 
------------------------ ---------
Cardita arata (Conrad) X X X X X X X 
--------- -------- - --------------
Cardita cathan·a Dall? X 
-------------------------
Cardita ftoridana Conrad X X X X X 
----------------1----------------
Cardita 71Crplana (Conrad) X X X 
----"-------------1-- -----------------
Card1"fa ]JC I"]Jla·na abbrev1:at.a Conrad X X 
--------- -------1- - - --- ---- ---- - -------
Cardita tridenlala (Say) X X X X X 
--- ----- ------1-- - - ---------- - - - --- - -
Card1"ta sp. X 
---- ------------1-- ------ -- ---- - - -- -- - -
Caryocorbula barrall'iana C. B .. -\dams 

Cm·yocorbulrz leonensis l\l! ansf"ickt 1

-- _"_X_-- -X-"---- _X ___ - X-.'- _X ____ X ___ --~~ 

----------------------- - -
X X X X X Chama caloosana Dnll 

- ------------- --- -------------- - - - -----
Chama oardn erac Olsson a nd Harbison X X X X X X X X 
- ----------------- ---- -- -- -- ------ -- --
Chama heilp r-in1· Cossmnnn X 
-------------------- ---- -- -- ------ ----
Chama sp. X 
------------------- ------
Chama w ilfcox i1. Dall X X X X 
----------------- ---- -- ------ - - - - ----
CJdone canccllata (Linne) X X X X X X X X X X 
- --------------------- ----------
Ch1.011 C orus (Holnw s) X X X X X X 
- --------------1-- -- -- -- ---- -- -- ---- --
Ch1.011 C la17Iira.ta athleta (Conrad) X X X X X 
----------------11-- ---- - --- - - --------
Cldon e tnorsitan s Olsson and Harbi son X X 
--------------1--------------

X 
------------·----1-- ------ - - -- ---------
Chion e sp . a X 
-----------------1-- -- ---- --------------
Chla.mys a.n team]Jhcostatus (l\-I ansfield) X X X X X X 
--------------1--------------------
Chlam.ys buckinghamensis l\J ans fi eld 
--------------- ----------- ---- -----
Chlamys ca1oosae ns·is ( Da ll ) X X X 

('hlamys cf. C. compari/is (Tuomcy and H ol mes) = = = X = = =1= = = = 
Chlamys fuscopurpureus (Conrad) X X X X X 

Chfamys -in-ad1'ans (La marck) X X X 
-------------------·-------
Chlamys 1·rremo6s Olsson a nd Ha r bison X 
--------------------------
Chlamys nodosus: (Linn C) X X 
---------------- - - -- ----- - - ------ -- - -
Citlamys solario·ides ( He ilprin ) X X X X X 
- ------------------------ ~ --
Chlatnys s pp. X X X X 
----------------1-----------------
Codakia coslat.a d 'Orhig:ny X X 
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Distribution 
S pecies 

T B c D E F L X .-\1 A2 lVI 
--------------------1------ - -- ---- -- ----

Pelecypoda (Continued) 

- --- --------------1-- - -- -- -- -- -- -- -- ----
Codakt·a orb'icularis Linne X X X X X 
-------- ---------1-- ---- - - - - - - -- -- - - -- --
Codakia spec1"osa Rogers X X X 
-----------------1-- ---- -- -------- -- ----
Codakt"a sp. X 
--------------1------------
Cooperella carpenteri Dall X 
-----------------1-- -- -- -- ---- - - -- - - - - --
Coralliophaga coraliophaoa Gmelin X 
- -------------------- - - -- -- -- -- -- -- --
Crassinella acuta (Dall) X X X X X X 
-----------------1-- -- - - -- -- -- -- -- -- -- --
Crassinella dupliniana (Dull) X X 
-------------- 1-- -- ---- --------------
Crassinella lunulata (Conrad ) X X X X X 
- ----------------1- - -- -- - - -- -- ---- - - -- --
Crassosl rea vhoiru:ca (Gmeljn) X X X 
-----------------1-- ------ -- ---- -- ---- --
Crenellc dh·aricata (d'Orbigny) X X X X 
-----------------1-- -- -- -- -- -- ------ -- --
Cuminoia amydra Olsson and Harbison X X X 
-----------------1---- -- -- - - -- -- - - -- - - --
Cuminoia coarctata Sowerby X X 
--------------1-- -- ---- --------------
Cuspidan·a mansjieldi Olsson a nd H arbison X 
- ------- ---------1-- -- -- -- -- -- -- ---- - - --
Cus pidaria ornaNssim1. d'Orbigny X 
-----------------1-- -- -- -- -- ---- -- -- - - --
Cyathodonta sem,iruoosa R eeYes X 
----------- --- 1-------------------- --
Cyclinella lenuis Recluz X 
-----------------1-- -- ---- -- ------ - - -- --
Dinocard1"um robustum (Selander) X X X X 
-----------------1-- ---- - - -- -- -- -- -- - - --
Diplodonla capuloides Gabb X 
-----------------1-- -- ------ -- -- -- -- -- --
Diplodonta accUnus Conra d X X 
--- --------------1-- -- ---- -------- -- ----
Diplodonta sem1'aspera Philippi X 
-------------------------
D·iplodonta soror C. B. Adams X 
--- --------------1-- ------ ------ - - -- -- --
Dit·aricella compsa Dall X X X X X X 
---------------- - -- -- -- -- -- ---- -- -- -- --
Diraricella sp. X 
-------------------- -- -- -- -- -- ------ --
Donax jossor Say X 
- ------------------ -- -- -- -- - - -- -- -- -- --
Dosim·a discus ReeYe X X 
-----------------1-- -- -- -- -- ------ ------
Dosin ·ia eleoans Conrad X X X X X X 
-----------------1----------- -- -- ------
Echinochama cornuta (Conra d ) X X ' X X X X X 
- ----------------1---- -- -- -- ------ -- -- --
Ensilellops elonaata Olsson a nd Harbison X 
--------------1------------ --------
Ensitellops sp. a X 
----------------- -- -- -- -- -- -- -- -- -- -- - -
Ensitellops sp. X 
---- ------------ -- -- -- -- -- -- -- ------ - -
Ervilia polita Dall X X X 
------------------ - - - - ---- - - -- -- -- -- --
? Ervilia sp. X 
---------------------------
Erycina carohnensis Dall X 
------------------ --------- -- -- -- -- --
Erycina kuTt zi Dall X 
----------------1----- -- -- -- -- -- -- -- --
Ervdna phaseola Olsson and Harbison X 
----------------11-- ------- -- -- -- -- -- - -
Erydna protracta Dall X 
----------------------- -- - - -- -- -- ------
E ~.: crassat ella speciosa (A. Adams) X X X X X 
----------------1-- --------- -- -- -- ----
Fabella dalli Olsson and H a rbi son X 
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Distribution 
Species 

T B c D E F L X .-\1 .-\2 :'II 
---------------------- ----

Pelecypoda (Continued) 

------- ------------1-- - - - ---- ---
Possularca adamsi (Dull) X X X X X X X 
----------------1-------- --------
Gemma maona jloridana Olsson and Harb ison X X 
---------- ----- -1---- ---- -- -- -- -- -- ----
Glycymer1's amer·icana Defrance X 
--------------1-- -- -- -- -- -- -- -- -- -- --
Glycymeris arata jlo,-.idana O lsson and Harbison X X X X X 

Glycymen's peclinata (Gmclin) X X 
- --- -------------------------------
Gouldia cf. G. cerina C. B. Adams X X 
----- -------------- -- -- -- -- -- -- ---- --
Gould·ia flon'dana Olsson and Harbison X 
------------------- ------
Gou.ldia melastT'iatum. Conrad X X 
--- - -------------------------------
Gou.ldia sp. X 
- ---------------1-------------- -
lfiatella arctica (Linne) X 
- ---------------1-- ------------ -- -- -- - -
? Hin1oiella sp. X 
--------------- -1------ ---- -------
1·/yalin a a venacea Deshayes X 
----------------1-- - - ----------
I soanomon a lata Mealor (C. B. Adams) X X X 
- - - ----------·--- -- --------------
JuUacorbula scutata (Gardner) X X X 
----- -----------1-- ---------------- - -
LaMosa Nneata Say X 
---- --- ----------1-------------
Labiosa plica/ella (Lamarck) X 
- ------ --------------------
Laev1'cardium laevioatum waonerianum. 

O lsson and Harbison X X X X 
------------- -------- - - -- -----------
Laen"caTdium nwrt.o11i Conrad X X X X X 
-----------·------ ----------- -- ---- ----
L1:ma caloosana Dall X 
------- - ---------11-----------------
L1"ma scabra (Born) X X 
---------------- 11-------------------
L1'ma sp. X 
- - --------------11------ -- - - -- ----------
L1'thophaoa sp . ? X 
----------------1------------------
Lucina pennsylvan·ica Linn e X X X X X 
- ---------------1--------------
il1acoma sp. a. X 
- ------------ ---1-- -- ---- -- -----------
1l1 acoma ten t a Say X 
--------------------- -- ---- -- -- ---- -- --
1l1 acrocall·ista maculata (Linn e) X X X X 
-------------·----------------
Jlfacmcalhsta nimbosa (Solander) X X X X 
- --------------------------- - - -- ----
Jl1actra fraoil £s Gmclin X X 
- ----------------- -- -- -- ---- -- -- -- -- --
Jl1ercenan'a campeckierzs·is (G melin) X X X X X X X 
----------- ------- ---- -- ---- ---- -- -- --
j\1[ ercenar-ia rileyi Conrad X 
-------------------------
J.\1 ercenar·ia tr·idacno·ides (La marck ) X X 
----------------- ------------------ --
Miltha ca/oosaensis (Dall) X X X X X 
----------------!1-- -- -- -- ------- - -- - -
? J.l1 od1'ol.us cf. 111.. american us Leach X 
--- --------------'1-------------

X 
--------------1-- -- -- -- -- -- -- -- -- -- --
A1o7ltacuta jlo1idana Dnll X 
----------------- -------------------- --
Jl1 onlacuta petropolitana Dall X 
- ------------------ -- -- ---------------
.i\1urim'a caloosaer1 sis Dall X X 
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Distribution 
Species 

T B c D E F L X .-\1 A 2 M 
----------------1-- -- -- ---- -- -- - - -- - - - -

Pelecypoda (Continued) 

------------- ------1-- -------------- ---- --
.11ulinia lateral1's Say X X X X X X X 
-----------------1-- ------ ---------- - - - -
.l1ulin7."a sapotilla Du ll X X X X X 
----------------1-- ------ -- - - -- - - -- - ---
:\1ulin·ia undula Dall X X 
- --------------- 1-- -- - - --- - - -- -- -- ----
Musculus latera/is Say '! X 
--------------- -1-- ------ -- -- - - -- -- -- --

J.11ysella planulata St im pson X 
--------------1-- -- -- -- - - -- -- -- - - - ---
Mytilo]Jsis lamella/a Dall X 
--------------- -1-- - --- -- -- -- -- -- -- - ---
Noel1'a limula Conrad X X 
----------------1-- - --- -- - - -- - - -- -- -- --
J.Vocl'ia platyura Dall X X X X X 
---------------- - - -- -- ---- -- -- - - -- -- --
JVoelia ponderosa (Say) X 
-----------------1------ ------------
1Vucula proxima Say X X X X X X X X 
- ---------------1--------- - - --------
1Vuculana acuta (Conrad) X X X X X X X 
-----------------1------------ -------
1Vuculana sp. smoot h form X 
--------------1----------------------
Ostrea d1'sparihs Conrad X 
----------------1-- ---- - - -- -- -- ---- - - --
Ost1·ea m erid'ional?"s H ei lprin X 
----------------1------ -- -- ---- -- - - - -
Ostrea sculpturata Con rad X X X X X X 
----------------11----------------- - - --
Ostrea sp . X 
----------------1---- -- -- -- -- -- -- -- - - --
Pa11dora arenosa Conrad X 
----------------1---- -- -- -- ---- -- -- - - --
Pandora cf. P . crassidens Conrad X 
----------------1------ - ----------
Pandora sp. a new? X 
----------------1-- ---- ---- -------- - - --
J_)anope jlon·dana H eil prin X X X X 
----------------1-- -- -- -- -- -- ------ -- --
Papyn "dea serm"sculcala Gray X 
-----------------------------------
Papyn.dea sphwsum s p1'nosunt 1\llcu sche n X 
---------------------------- -- -- -- - - -
Papyridea spinosum turloni Dall '? X 
--------------1-- -- ---- -- -- -- -- -- -- --
Papyridea sulcata Gray X 
---------------------- -- -- -- -- -- -- -- --
Par ast.arle tn'qu.elra (Co nrad) X X X X X X X 
-------------------------
P ecten ziczac Linn e X 
----------------- -- -- -- --------- -----
Phacoides amabilis (Dall) X X X 
----------------1-- -- -- --------- -- -- --
Phacoides anadonta (Sa.):) X X X X 
------------------------------
Phaco'ides d1'sc ijonnis ( Hei lprin) X X 
---------------- -- -- -- -- - - - - -- -- -- -- --
}J}wco'ides mulh'l1'neatus (Tuomey and H olmes) X X X X X X X X 

PhQ.{'01.des mulhHneatus subsp. a X 
-------------------------
jJJmcoides nassula caloosana Dall X X X X X X 
---------------------------
Phacoides pech'natus (Gmelin) X 
---------------- 1--------------
Phacoides Ta(han s Conrad X X X X X 
-------------1--------------
Phac01'des tn'sulcatus ( Dal l) X X X 
-------------------- -- -- -- - - ----- -- - -
Phacoides u:aaamau.:ens1's Dall X X X X X X X X 
---------------- - --- - - ------- -- -- -- --
P 1'tar op1'slhoorammata ( Oa ll) X X X 
----------------1------------- -----
Pilar cf. P. SUJJU11a (Conrad) X X X 
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Distribution 
Species 

T B c D E F L X .-\1 A2 l\1 
--- --- -----------1-- - - -- -- - ------ - - -- -

Pelccypoda (Continued) 

----- ------- ----1-- - - - - - ----- -- - --- -- --
Plc-urodcs ma floridana Dall X 
----------------- 1-- - - ---- - - - - -- - - -- ---
Pl1'catula mar{J1:nata Say X X X X X X X 
--------------- --1--- - - -- - - -- -- ---------
PUcatula sp. a n ew ? X 
----------------1-- -- - --- -- - --- - ----- --
} Jscudocyrcna du.pUn1'ana (Dall) X 
- ------------ -1---- ------------ - - ----
P seudocyrena flor-id ana (Conrad) X 
--------------1---- - - - ----- - - - -------
Pteria columbus (B olton) X X X X 
-----------------1-- ----------------
Ranoia cun eata Gray X 
-----------------1-----------------
Ranyia nasu/a (Dall ) X X X 
------------- - ------ ----
Roccllaria hians (Sp en g le r) X X X X 
-------------------------- ---- ------ - -
Rupe/laria typica (Jonas) X 
---------- ---------- ----
Sax1·ca t·a arclica Linne X 

Semele bellastriata Conrad X X X X 
------------------------------ ---- ----
Semele leana Dall X 
-------------- - --------- -- -- ---- - - ----
Scnule ]Jerlarnellosa Heilprin X X X 
-------------------------- -- - --- - ----
Sem ele pu.rpurascens Gmelin X 
---------------- - ----- ---
Solecurlus cu:nringia:na (Dunker) X X X X X 
------- ------------------
Sphcnia cf. S. attenuata Da!l X 
------- ----------- ------------------
Spondylus rotundatus Heilprin X X X X 
--------------- ------------------
Sportella constr-icta (Conrad) X X 
-------- - ------- - ------ ------------
Sportclla protexla Conrad X 
-------------- 1-- ----------------- -
S t .-igil/a fl exuosa (Say) X X 
-------- ------1-------------------- --
Taoelus d-i.-isus (Spengler) X X X X X 
----------------1-- -- -- ------ ---- -- -- --
Taxocardia jloridana O lsson and Harbison X X 
--------------1-- -- -- -- -- ---- -- -- -- --
Telhdora l.unulata Holmes X X X X X 
------ -----------1---- -- -- -- ----- -- -- --
T cllidora crislata Rccluz X X 
----------------1-- - - ---------- - - -- --
T e/lina cf. T. agil-is St impson X X 
----------- ------1-- -- -- -- -- -- --------
T ell-ina aequist.riata Say X 
----------------1---- - - ------------
T ellina alter nata Say X X X X 
-----------------1-- - - -- -- -- ---- -- -----
T cllina callioypla Dull X X X X 
--------------- - 1-- -- ---------- ------
T ell-ina ca./oosana Dull X X 
----------------1---------------
Tcllina decliris Conrad X 
----------------1- - - -----------------

X 
- --- ------------1-- -- -- -- ---- - -- -- -- - -
Tellina m cx icana Pet it X X 
----------------1-- ---- -- -- - - -- -- -- -- --
T e/hna sayi (D eshayes) X 
----------------1-- -- ----------- -- - --
Telhna sinn'l is So wcrby 
----------------------------- - -----
T e/Nna str·icloNneala Olsson a nd Harbison X 
----------------------------- -- -- -- - -
Tcll!:na suber·is Daii X X X 
----- - --------------- -- -- -- -- -- - - -----
T clli·w sp . a X 
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Distribution 
Species 

T B c D E F L X Al A2 M 
----------------------------------

P e!ecypoda (Con tinu ed) 

----- --------- ------ --------- - -
Tellina sp. b X 
----- ------------- -- - - - --- -- -- ----------
T ellina sp. c X X 
------------------ ------ ---- - - ---------
Tellina sp. d X 
---------·-----1-- ---- ------ -----
Tellina sp. f X 
-----------------1-- - - - - --------- -- -- --
Tellina spp. X X X X 
----------- ----- - - -- -- - - -- -- - - -- - - - - - -
Tellina tampaensis Conrad X 
----------------------------
Tell ina tayloriana Sower by X X X X 
-------- -------1-- --------- - -----
T hyas·ira trisinuata d'Orbigny X 
----------------1-- - - -- -- - - -- -- - - - -- --
Trachycardium dalli (Heilprin) X 
---------------- - - ------------ -- - - - -
Trachycard1'um eomontianum (Shuttleworth) X 

Trach ycardium emmonsi (Dall) X X X X 
------ ---------- 1-------------------
Trachycardium isocardia (Conrad) X X 
--------------1---------- -------
Trachycardium cf. T. mun:catum (Linne) X X 
------------ ------ - --- -------- - ------ --
T rachycardium oedalium (Dall) X X X 
--------------1---- -- - - -- -- -- -- -- -- --
Trachycardium sp. X X X X 
---------- -------1---- - - ------ - - -- -- --
Transennella caloosana Dall X X 
------ ----------- -- - --- - - -- - - -- -- -- -- --
Transennella conradina (Dall) X X X X X 
---- ---·--- -------- ------- ---- - - -- -- -- --
Tran sennella sp. a new ? X 
-------------------------
Tr·iooniocardia calumba (Heilprin ) X X X X 
--- - - ------ ------ - - - - -- -- ---------- --
Triooniocardia willcoxi ( Dall) X X X X X X X 
----------------1-- -- -- - - - - - - -- -- - - --
Varicorbula caloosae (Dall) X X X X X X X X X 
--------------------- - - -- -- - - -- -- -- -- --
Verticordia emmonsi Dall X 
---------------- '-- - - ------ -- - - -- -- - - --

Gastropoda 
---------------- ---------
Acmea punctulata Gmelin X 
- ---------------- - - -- - - -- -- -- -- -- ------
Acmaea sp. a new ? X 
------------------------- ------ -- - -
Acleon punctostn:atus (C. B . Adams) X X X 
----------------1-- -- -- ---- -- -- -- -- - - --
Adeorbis conca va H . C. Lea X 
--- - --------------- - -------- -- -- - - -- --
Adeorbis exacua Conrad X 
----------------------- -- ------- -- -- ----
Adeorbis supram"t,idus \V ood X 
----------·----1-- -- - --------------
A erotrema sp. X 
----------------- ,1-- ------- -- -- -- -- -- --
Aesopus cf. A. stearns-i Tyron X 
----------------11-- - - -- -- -- -- -- -- -- ----
Alabina adamsi (Dall) X X X X X X 
------------------ - - -- ------ - - -- - - -- --
Alabina cerithid,:oides (Dall ) X X X X X 
- ----------------- -- -- -- -- -- ------- ----
A lab ina sp. a X 
----------------,1-- -- -------- -- -- -- - -
? Alvania sp. X 
----------- ------ ------ - ----- -- -- - --- - -
A.mnicola fioridana convexa Pilsbry X X 
--------------1-- - --------- - - -- -- -- --
A mnicola lerodes Pilsbry X X 
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Distribution 

---------S-p-ec_i_es--------+-T-1 B C ___? _ _ E _ __!'_ L X- .-\1 .-\ 2 ~_I_ 
Gastropoda (Con t inued) 

- ---------- -----1-- ---- -- -- - --- -- - - ----
Amnicola omphalotropis Pilsbry X 
- ----- --- ---- ---1- - -- - - ---- -- ---- - - --
Ampul.lar·ia hopelonens·is Leo. X 
---------- ------1-- -- - - -- -- - - ---- -- -- - -
A nachis a t:ara arnydra Dull X X 
- ---------------1-- -----------------
Anachis caloosacnsis (Dall) X X X X X 
- ------------------- - --- ---------
Anachis camax Dull X X X 
- ----------------- -- - - -- -- ------ -- ----
Anachis cf. A . ca max Dall X X 
-------------- -----------
.Anach·is clcwiston ensis l\L Smith ? X 
- - - - - ---------------- ----
....1 nachis [ C1iCStrala (C . B . Adams) X 
- - ------------- - -- - - -- ---- ------ - - -- --
Anachis uardn erae Olsson and H arbison X X X X 
- ---------------------- --- -------
Anackr:s oardnerae cscan:nata 

Olsson and Harbison X X X 
---- ------------ ·1-- -- -- --------------
A nachis sp. X 
-------------------------
A ni1'climax annae Pilsbry and Olsson X 
--------- -----1-- ------ -------- - - ----
Anticlimax calliglypla (Dall) X X 
----------------11------------------
Anticlimax locklini Pilsbry and Olsson X 
- - -------- ------ 11- - -- -- - - ---- ---------
Anticlimax sp. a new ? X 
------------------ --------- - - --
A rene oemm.a (Tuomcy n.nd Holmros) X X 
------------- ---11-- -- -------------- -- --
A rene sp. a X 
--- -------------- ----------------------
Arene sp . b X 
- - - -----------1---- ------ ---- ---- -- --
A rene tr-icarin ala (Stearns) X 
----------------11-- - - ---- ---- --------
,1spe<la engonata (Dall) X X X X 
- - ---------------11-- - --- -- -- ---- -------
Aspella sen ex Dall X X X 
--- -------------1!-- -----------------
Assiminea ajfinis d'Orbig ny X X 
--- - - ---------1-- -- -- ---- -- -- ---- -- --
Assiminea auber£ana d 'Orbi g ny X X 
- ---------------1-- -------- --------
Astraea lonoispin a (Lamarck ) X 
-------------------- -----
Astrea precursor Dnll X X X 
- ---------------1-------------------
Astyr-is lunata Say X 
----------------- ---------------- -- -- --
Aslyrisjusifonm"s d'Orbigny X X 
- ------ -------1-- ---- -- ---- - - -- -- -- --
Asturis mull'ilineata Dall X 
------ ------ ----1-- ---- ---- - --------
Aslyris profundi Dall X X 
- ------ - - -------1---------------
Astyris profundi minor Dnll X X 
-----------------------------------
Astyris projundi permagna Dall X 
------- -------1-- ---- -- -- -- ---- ---- - -
A tys obscuratus Dall X X 
----------- ---1- - -- -- ---- ---- -- -- - ---
Allis sandersoni Dall X X X 
- --- - ------------1-- -------- -------
Alys subscuratus subsp. a X 
- - - --- ----------1-- -- - ------- - -----
Ayr(}ocythara sp. a new ? X 

B_a_il_y_a_i_n_tr_ic_a_t_u_s_(_D_a_ll_l __________ 
1 
__ -_ -_ -- -_-_ -_ -- -- -_ -_---~---_- -----_ -_-.X~- -----

1

-_ -_-\

1

== 
Ba£lya royce1: (Smith) 
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Distribution 
Spec ies rl3cnEJrLxAIA2M 

----------------- - ---- ---------- ---- --
Gastropoda (Continued) 

-----------------1-- - - - - -- -- ---- ------ --
Bartschelln cf. B. parkeri Bartsch X 
-----------------1-- - -- -- - - -- -- ---- -- --
B,ittiuu~ podagrinum. Da1l X X X X 
-----------------1-- ------------ -- ---- --
B ittium sp. a X 
------------------1------------------ ----
Bittium 1Jariu1n Pfeiffer X X X X X 
-----------------1- ------- - - -- -- ------ - -
"Bittium: ' sp. X X 
--------------1------------
Brachycylhara sp. a nC\\>' '? X X 
-----------------1-- -- -- ------------ -- --
Brachycythara tc rminula ( Dall) X X 
------------------------ - - -- -- ------ --
Bulla occ-idenlalis Adams X X X 
-----------------1- - - - - - - - -- -- -- ------ - -
Bulla cf. B. occiden talis Adarns X 
-----------------1-- - - -- -- -- ---- ------ --
? Bulla s p. juvenile ? X 
----------------1-- - - -- -- -- -- -- -- -- -- --
Bulla striata Brugi ere X X X X 
--------------1----------------------
Bulla striata attenuata Dall X 
----------------1- ----- - - -- -- -------- --

Busycon con trar·ium (Conrad) X X X X X X 
-----------------·1---- -- - - -- -- -- -- -- -- --
B:<.sycon echinatum ( Dall) X X 
----------------1---- - - -- -- -------- -- --
Bu:::ycon maximum Conrad X 

Busy,·on planulatum (Dall) X X X 
- ------- -------- ·1------ -- -- ------------
B usycon pyrum (D ill wyn) X X X X 
- -------------1-------------------- --
Busycon pyrum jlon'dan1nn Olsson and Harbi son X X X 

Busycon rapum ( H eilprin) X X X 
- ------------------1-- ------------ - - -- ----
Busycon sp . X X 
--------------1----------------------
B ythinella nickli,u'ana attenuata Haldeman X X 
-----------------1-- -- ------------ ---- --
Caecum cf. C. dnctum Olsson and Harbison X X 
--------------1----------------------
Ca ecum cooper-iS. S mith X X 
-----------------1-- ---- -- -- -- ---- -- ----
Caecum cornellun~ Dall X X X X 
-----------------1-- -------- -------- -- --
Caecum cf. C. jleminoi Gardner and .-\ltlrich X 
-----------------1-- ---- -- - - -- -- ---- -- --
Caecum floridanum Stim pson X X X X 
--------------1-------------
Caec um floridanum subsp. ? X X X 
-----------------1-- ------ -- -------- -- --
Caecum 1'mbricatum Carpente r X X X X 
--------------1----------------------
Caecum imbricatu1n subsp. b ne w ? X X 
-----------------1-- -- -- - - -- -- -- -- ------
Caecum imbricatum subsp . ? X X 
-----------------1-- -- -- ---- -------- -- --
Caecum n. sp. a '! nude form X 
-----------------1-- -- ------------ -- -- --
Caecum n. sp . b ? X 
--------------1----------------------
Caecum 1·eaulare Carpenter X X X X X 
----------------1-- -- -- -- -- -- -- -- -- -- --
Caecum sp. X 
--------------------------
Caecum torlile Dall ? X 
---------------- - - -- -- -- -- ---- ---- -- - -
CaLhostoma eucon -ulum Olsson and Harbi son X 
---·--------------1------------ -- --------
Calhostoma jujubinu1n Grnelin X X 
----------------1----------- -- -- -- -- --
Calhostoma prejujub1"num Olsson and Harbison X X 
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Distribution 
Species 

T B c D E F L X AI .-\2 l\1 
------------------11-- -------- - ------

Gastropoda (Continued) 

--------------- --- - - - - ----------
Call-iostom.a roseolum pcrm.agmun Dall X X 
------- ---------1- --------------
Call.iosloma sem·inolum. Olsson and Harbison X X X 
----------------11---------- - ---
Calhostoma n . sp. a ? X 
----------------11 - -------------
Calliosto ma sp. b X 
---------------- -1'-- ---------- ------ -- --
Crrlli osfomfl spp. X X X 
- ---------------1-- -- -- - - - - -- -- -- -- -- - -
Call1'ostoma w illc:oxiamun Dall X X X X 
--------------- -1-- - - ---- - - - - -- - - -- -- --
Calodisc11lus ,·chferus (Dull ) X X X 
------------------------
Calyptraea cen tra.ris (Conrad ) X X 
- ------ ---------1-- -- - --- -- -- -- -- -- -- - -
'! Cam1Jsodr-ill:ia sp. a X 
---------------- -- - - ---- - -----
Cancellaria conrad·iana Dnll X X X X X X 
--- ------ -------1- ---- --- ---
Cancellar ia tenwsta Tuomey a nd H olm es X X 
--- -----------1- - - - ---- -- -- -- - - - - -- --
Ca 11thams jlorida11a (Conrad) X X 
------ --------1-- ------ -- -- -- ---- -- - -
Cantharus jlor·idana attenuata (Dall) X 
------------ -----1-- -------- - - - - -- -- -- - -
Canthal~us mu.ltanaulata (Phi lippi) X X X 
- - --------------1-- -- ---- -- - - ---- -- -- --
Cantharus n. sp. a X 
----------------1-- -------- -- -- - - -- -- --
Canthan£s perplexus Olsson and Harbison X X X X X 
------------------------
? Canlharus sp. a X 
----------------1---- ---- -- -- -- -- -- ----
Ca·ntharus sp . b X 
-------- ----- ---1----- - -----
:, Cantharus sp. X 
- --- - ----------- --1------- - -----
Cerithidea pliwlosa (Menke) X 
---------------1-- - --- ---- -- -- -- -- -- --
Cerith?"dca turrita Stearns X 
--------------------------- - -----------
Cen'th-iopsis brassica Olsson and Harbison X 
- ------------ -1---------- -- ----------
Cen.tldopsis dauca Olsson and Harbison X 
----------------1-- - - -~-----
Ccrit h·iops·is emersom: ]Jersubulata Ga rdner X X X 
--------------1------------------ - - --
Cerith1.opsis jloridana Dall X 
----------------1-----------
Cen'tlt1.01JSis oreeni C . B. Adams X 
------------------------
Cerillt~·ops1·s modesta Adam s X 
----------------1------------
Ceritldopsis scahph'll s Da ll X 
-----------------1-----------
Cer itll'iopsis sp. a X 
-----------------1------------

X 
----------------1-----------
CeritMtun aloicola C . B . Ada ms X 
--------------1----------------------
Cerifhium ca.lli soma Dall X 
--------------1---------------- - -----
Cerithium caloosa en e Dall X X X X X 
--------------1------------ ---- ------
Cerith'l:·u:m caloosaensis heilpn:m: Da-1! X 
----------------1-----------
Cen.tlrium coccodes Dull X X 
--------------1-- --------------------
Cerit.hium jloridauu:rn lVIOrch X X 
-------·---------1--------------
Cer£th'l.Um vlaphTea D:lll X 
-----------------1--------- ---- - -
Cerith 1·um l ·ithm·ium Du.ll X X X X X 
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Distribution 
S pecies ----:rrl3fcJI1ll;;lr.l-c-1 x iA1 A.2 M 

------------------------ -- ------ -- -- --
Gastropoda (Continued) 

------------------ ------ -- -- -- ---- -- ----
Cerithium muscarum Say X X 
----------------- -- -- -- -- -- -- -- -- -- -- --
Cerilhium spp. X X 
-------------- ---1-- -- -- -- - - -- -- -- - - -- - -
Cerith·ium f'f. C. preatralun~ Olsson and Har b'son X 

Cerilh£um sp. X X 
------------------- - --- -- ------ -
Ccrilh'l"um sp. a 
----------------- -- ------ -- -- - --- -- - - --
Cerithium triticium Olsson and Harbi son X 
-----------------1 - - -- ------ -- -- -- -- -- - -
Cerithium ricinia Olsson and Harbison X X 
------------ --1---------- ---- -- -- ----
Cerodrillia perpolila (Dall) X X 
------------ ----- - - -- -- - - -- -- -- -- -- -- --
Cerodrillia simpsoni ( D ull ) X X 
----------------·1-- -- - - -- -- -- -- -- -- -- --
Cerodrillia s1'mpsoni rechcostata Fargo X 
-----------------1-- -- -- -- - - -- -- --- - - - - -
'? Cerodrillia sp. X 
-------------------- --------- -
Cheilea equestris Linne X 
---------------- -- -- -- -- -- -- - - -- -- -- --
? Cheilea sp. X X 
-------------------- -- -- -- -- -- -- -- -- --
Chrysallida cf. C. locklini Bartsch X 
----- ------------------------------
Chrysallida macneili Bartsch X 
------------------ -- -- -- -- -- -- -- ------
Clalhrodrillia acuruoata (Dall) X 
----------------- ---- -- ---- -- -- -- ----
Clathrodrillia ebinina (Dall) X X X 
- ----------------- -- ---- - - -- ---- ---- --
Clathrodrillia oslrearum (Stearns) X X 
-------------------------- --- ---- ---- --
Clathrodrillia oslrearum abundan s (Dall) X 

C/athrus anlillarum (deBoury) X 
---------------------- - - -- -- -- -- -- -- --
ClalhTWJ rupicolum (Kurtz) X 
----------------- -- -- ---- -- -- -- -- -- ----
Clalhrus sp . X X 
--------------- ----------------- ----
Cochliolepsis holmesi Dall X 
------------------ -- -- -- - - - - -- -- -- -- --
Cnchlioleps1"s sp. a X 
-------------------- ------ -- -- -- ------ - -
? Cochliolepsis sp. X 
------------------ -- -- - - -- - - -- ---- -- --
Cochliolepsis $[riata Dall X X 
---------------- - - -- -- - - -- - - ------ ----
Colul-Jraria lanceolata l\1enke X X X 
------------------------------- - -
Coluhraria lanceolata aclinica Tucker and 'Vllson X X 
----------------- -- ------ -- -- ---- -- ----
Columbella cosmia Dall X X 

Columbella rusticoidcs Hoi)prin X 
---------------------- -- -- -- ---- -- ----
CompMdrillia cf. C. aphanitoma (Dall) X 
--------------- -- -- -- -- -- -- -- ---- ------
CompsodrilUa drewi pinellas Fargo X 
--------- -------- - - -- -- - - -- -- -- -- ------
Compsodrilha pylonia Fargo X 
------------------- -- -------- -
Conus adversarius Conrad X X X 
---------------------- - - -- -- -- -- -- - - - -
Conus daucus Linne X X X 
- ---------------------- -- -- -- -- -- ---- --
Conus f/.oridanus Gabb X X X X X 

Conus pealii Green 

Conus PJJomaeus Reeve 

--------------1---------- - ----------

I
X X 

------------------ -------- -- -- - - -- -- ----
X X 
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Distribution 
Species 

T B c D E F L X AI A2 ?.I 
- -- ---- --- ---- ------1-- ------ --------------

Gastropoda (Co n tinued) 

---------- -------- - --- ---- - - ----- - - - - - -
Conus sleanlsi Conrad X X X X X 
- - ------------1----------- ---
Crassispira perrugala (Dall) X 
------- ---------- -- -- -- ---- -- - --------
Crepidula aculeata Gn1elin X X X X X X X X 
--- - ---- - --------------- -- -- ------ - - - -
Crepidula aeso1> Dall X X X 
------ ------------ -- -- ---- -- ---- --------
Crep1:dula convexa Say 
------- ------------- ------ -- ----------
Crepidula fornicata Say X X 
--- - --- - ---- -----1-- -- -- ------ ----------
Crep-'idula maculosa Conrad X X X X X X 
- ----------------1-- ------ - - - - ---- ------
Crepidt~la plana Say X X X X 
--------------1------------- - -
Crepidula rhyssem.a Olsson and Harbison X 
------------------ ---------------- - ---
Crucibulum. aur-iculum Gmelin X X X X X X X X 
-----------------1 - -- -- -- ---- - --- - -------
Orucibulum costatau11~ Say X X 
- ---- ----- ----1---- - --- ------------
Crucibulum imb;icattun (Sowerby) X 
- --------- ----1---- ----------------
Crucibulum spinosum. Sower by X 
--- ---- -------------------- ---- ---- - - - -
Crucibulum sp. X X 
------------ - --- - --------------------
Cryoturris cf. C. serta Fargo X 
- - --------------------- -----
Cyclolre1nisc us bartschi (lVIansfield) X X 
--- --- --- -----1----------------
Cyclolrem·isctl8 beaui bican:nala (Guppy) X 
----- ------------------ -------- ------ - -
Cyclotremiscus farooi Olsson and Harbison X 
--- -------- ------ -- -- - --- -------- ----
Cyclotrcm·iscus ounteri (Niansfield) X X 
- -------------------------
Cyclolremiscus olssoni Olsson and liar bison X X 
-----------------1-- - -----------------
Cylichnella sp. a n ew ? X X 
---------- ---------- -- - -----
Cylichnella bidentata d'Orbigny X 
- ---------------·1-- ------------- - - - -
Cylichnella cf. C. gabbi (Dall) X 
--- -----------1-------------- --------
Cymatosyrinx aepyn ota ac-ila (Dnll ) X 
------------------ ------------------ --
Cymatosyn"nx lunata (Lea) X X X X X 
------------------------------------
Cymatosyr·inx moseri (Dall) X 
------------------ ---- -- - --------------
CymatoSyl~inx myrmecoon ( Dall) X 
---------------------------
Cymatosyrinx paoodu.la (Dall ) X 
- ---------------1-----------------
CymatoJyrinx perpohta (Dal.l) X 
- ---- ----------- --------------
Cypraea p roblematica Heilprin X X X X X 
------------------ ------------------
Cyp..acolina lachn:mula (Gould ) X 
----------------1---- -- -- -- ------------
"Cylhara" balteala Reeve X 
- --------------1-- -----------------
"Cyt.hara" sp. a. 
- ------------------------ - -
"Cytham" sp. b X 
- ------------------------------ -- ---- --
Da7Jhnella 6noulata Dall X X 
--------------1- - --------------
Daphn ella elata Dall X X 
- ----------------- -- -- --------- ------ --
Daphnella modesta Dull X 

-----------------1-- -
Daphnel/a sp. a X 
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Distribution 
Species 

T B c D E F L X Al A2 lVI 
- ----------------1-- - - - - -- -- - - -- ------ - -

Gastropoda (Continued) 

- ----------------1-- -- - - -- -- ---- - - -- -- - -
? Daphnella sp. X 
-----------------1------ ---- -- - - - - -- -- --
Did·£anema duplinensi.q comes 

Olsson and H arbison X 
- -------------1----------------------
Diodora calocsaensis ( Dall) X X 
- ---------------- ---- -- -- ------------
Diodora cf. D . caloosaensis ( Dall) X X X 
------- ------------------- -- -- - - ---- --
D iodora carditella ( Dall) X X X 
------- --------- - ---- -- -- -- -- ---- -- --
Diodora cardilella petasa Olsson and Harbison X 

D ·iodora caucnensis (Lamarck) X X X X X 
----------------- - -- - - -- -- ------ - - -- --
Diodora flor-Z:dana Gardner X X X 
--------------- - ---- -- -- - - -- - - -- -- -- --
Diodora nucula ( Dall) X X 
- -----------------------
Diodora sp . X 
- ------ - ------- ---- - - - - -- -- - - -- -- - - --
D -iscoheUx sp. a X 
-------------- - -1-- -- - - -- -- -- -- -- -- - - --
"D rill-ia" albomaculala Dall X 
- - -------------------- - - -- -- -- ------ --
"Dn'llia" ebur Reeve X 
------------- ----1-- -- - - - - -- -- ---- - - - - --
"D rillia" perspirata Dall X 

"Drillia" sp. a X 
- -------------------- --~-- -- ---- ----------
"D rnUc." sp . c X 
-------------------------
"DT'ilha" spp. X 
- ------------------ -------- - - -- -- ------
Emarginula pilsbryi Dati X X 
------------- ---1-- -- - - -- -- ---- - - -- -- --
Engina floridana Olsson and Harbison X X 
---------------- -- - - -- - - -- -- -- ---- - - --
Enoina turb inella Kiene r X 
- -------------1------------------ -- --
Episc yn·ia muUicarinata Sti mpson X X 
----------------1-- -- -- -- -- -- -- -- ---- --
Epito m"um cf . E. foha~m:co slum (d'O rbigny) X 
- ------------------------
EpitonhLm. /riel el: ( Dall ) '? X 
-------------------- -- -- ------ -- -- ----

X X 
----------------- ----------
Epitoni1un turriculum (Sowe rby ) X 
------------------------------- -
E rato maugeriae Gray X X X X X X 
----------------1-- -- -- -- -- ------ ---- --
Euolan&ina 1·osea (Ferussac) X 
--------------1-- ----------- ----
Euoland·ina l ntncala ( G nH:>Iin ) X 
--------------1-- -------------- -
E upleura caudala (Say) X X X 
- ---------------1---- - - -- -- -- -------- --
Eupleura miocenica inlermedia D:.1 ll X 
----------------11-- -- -- -- -- ---- ------ --
Eupleura sp. a X 
----------------'1-- - - ---- -------- -- -- --
Fasciolaria apidna Oa ll X X X X X X 
----------------1-- -- -- -- - - - - -- -- -- -- --
Fasciolan·a d1"staus Linn e X 
---------------------- - - - - - - - - -- -- - - --
Fasdolm·ia oioantea Ki cnP.r X X 
----------------1-- -- -- -- ---- - - -- -- -- --
FascioZa.ria scalarina 1-TPilprin X X X X 
--------------1------------------
Ji'ascifJlaria t uhpa Linn e X 
----------------1- - -- -- - - -- -- ------ --
F;cus papyratia ( Say) X X X 



N EOGENE S TRATIGRAP H Y OF THE CHARLOTTE HARBOR AREA 73 

D is t r ibution 
Species 

T B c D E F L X A I .-\2 M 
- -- - - ------------1- - ---------- -------- --

Gastropoda (Conti n ued) 

-------- ------------- - - -- - - ---- ----- --
F ont1'aens 7Jal aea Pilsbry X X 
- --------------1---------------
Fontiuens plana (Aldrich ) X X 
----- ------------1-- -- - - ----------- - -
" Foni'iocns" spp. X X 
-------- --- ---- --1- - ---- -- -- ------ - - ----
Fossarus anomnla C. B. Adams X X 
- ---- -------- ----1-- - - ----------- - - - - -
Fusinus caloosaens·is Hf' il pri n X X X X 
-----------------1-- -- ---- -- - --- - --- - - -
Fusinus caloosacnsis flo rida 

O lsson and Harbison X 
- - ---- ------- ------- - ------ ------
'! Gast rocO JJia sp. a X 
- - - --- ----------1- - --- - ------- - - - -----
Gela.s·inostoma eleaanlula (Dall ) X X X X 
- - - --- ---------- 1-- ---------- -- - - -- - -
Gelasinostoma radiala ( Dall) X 
- - ----- - ---------- 1- - - - -- - - -- - ------- ----
Gibberuriua ovul-iformis (d'Orb ig ny) X X 
--- --- -------- - -1-- -- -- -- -- - - ------ -- - --
G/yphostoma uratula Dnll X 
- - - -----------1-- - - -------- -- - - - - -- - -
Glyphostoma oratula incne 'Vn.tson X 
- ---------- ----- ---- ---- - -- -- - --- - --
Glyphosi.oma polysculptum. Fargo X 
- --------------- - - - - ---------- - - ------
Glyphostoma sco7Jies D a1l X X 
- - - - - --------- ------ - - ---- - - ---- - --
Glyphostoma watsoni Dall X 
------- ------ - --1-- - - - ----- - - - - ------
Gyraulus parvus (Say) X 
--- - ---- - ----- --- - - -- -- - ----- - - --- - --
H an etia m enueaua (Dnll) X X 
- ----- - - --- -----1- - - --- - --- ----------
H rhsoma conauli (Dull ) X X X X X 
------------ ----1----- - ----------
ll eli soma disstoni ( Dnll ) X X X X 
- ------- ---- ---1-- ---- -- ---- -- - - ------
fl elisoma sea /are ( J ny) X 
-------------- --1- - ------------ ------
/{eli soma sp. X 
- ---------------1- - - --- ---- -------- - - -
H enn'toma reN7Jorosa ( Dall) X X X 
- - -------------- - --- - - -- - - ----------
J/ydTobia amn·icolo'ides Pi lsbry X X 
- - ---------------- -- - - -- ---- - --- ------
"Hudrobia" spp. X X X 
--- --- ---- - - - - -- - - ------ ---------
lth ycuthara kellu.mi Olsson a nd Harbison X X 
--- -----------1-- ------ - - -- ----------
lthycylham )Js i!a (Bush ) X 
- --- - -----------1- - --- - - - - - -------
Kurtzie/la cerin a Kurtz and Stimpson X 
----------------1- --- ---- - ---- - - - -- - -
Kurtziella l·imon tella maroan.hfera 

Olsson anri H a rbison X X 
- -------- ------ - --- - - - ----
/(uTfziello, limontella subsp. X 
--------------- - --- - ------
/(urtziella stcllata Stea rns X 
--------------- - - 1-- -- ------------ -- --
Kurtziella sp. a X 
- - ------------ - -1-- - ------- - - - - ---- - - --
" J(urtzie/la" spp . X X 
--- -------- - -----1-- ---------- - - --- ----
L enu:nhna dccussala ( G melin) X 
------------ - - --1-- ---- - -- - ----------
L c1m:ntina mcointyi O lsson nnd Harb ison X X 
- ---- --------- --1- - ---- - - -- -- - --- - - ----
L emintiua sp. X 
- - ----------- - --- 1- - --------- - ---------
Liostricata acuta Sowerby X 
-----------------1-- - ------- - - - ------ --
L onacha eus cren1llat'lls (Holmes) X 
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Distribution 
Species 

T B c D E F L X AI A2 M 
-----------------1---- -------- ---- -- -- - -

Gastropoda (Continued) 

- --------------------- - - --- - - -- -- -- --
Longchaeus cf. L . man·onae Bartsch X X 
---------------- -- ---- -- ---- ---- -- -- --

Lonochaeus sp. a X 
- - --------------1-- - --- - - -- -- -- -- - - - ---

L onochaeus sp. X 
-------------1-----------

Lucapina su.ffusa Reeves X 
- ------------1-------------- - --- - ---

Lucapina textaranea Olsson nnd Harbison X 
----------------1----- ---- - - - - - - - - -- --

Lucapinella limatula R eeves X 
----------------1--- - - - ---- -------- --

Lucapinella talanteia Olsson and Harbison X 
----------------1----- - - - -- ---- - - ----

J.l1acromphaUna pierrot Gardner X 
----------------1---- -- ---- - - ---- -- - -

? 1-,.,I acromphalina sp. X 
---- - ----------- 1·---- - - -- -- - --- -- - - --

Jlfangelia cerinella l(urtz and Stim pson X 
--------- ------- 1- - - - - ---- -- -- - - - - -- - -

J.lfanaelia mclantica Bush X 
--- ----------1---------------- - - -- --
Manoelia cf. M. melantica Bush X 
--------- -------1- - -- -- -- -- -- -- -- ----

1l'l anoelia plicosa C. B. Adams X 
----- - ----------- -- -- -- - - -- - - -- -- -- -- --

J.\1 an(}elia quadrat a Reeve X 
- ------------ - ----------

J.lfarainella actLSve::::ta Olsson and Harbison X X 
---------------- -- - - ----------- -- -- --

:11 aroinella amiantula Dall X 
------------------- - - - - ---- ----------

.!llaroinella ap'icina l\1enkc X X X X X X X X 
--- ------------- 1--- - - -- -- ---- -- ---- --

~~aroinella aureocincta Stearns X 
-------------1-- - ----------- - -------

J.l1aroinella avena avenacea D es hayes ? X 
- ---------------1- - - - - -- -- -- -- - - -- -- --

Maroin ella cf. M. bella Conrad X X 
----------------1-- - - -- -- -- -- -- -- -- - -

]\{ar(linella caloosana Olsson and H a rbi son X 
----------------1- -- -- -- ------ -- -- -- --

J1aroinella cf. M. elenchi 1\'I. Smith X 
------ ----------1- -- -- -- -- -- ---- -- -- --

Afarainella denticulata Conrad X 
- ------------1----------------------

Maroin ella eulima Dall X X X 
---- ------------1- ---- -- -- -- -- ---- -- --

i';faroinella floridana Dall X 
----------------1 - - - -- -- -- -- -- --------

Maroinella laevalleana d'Orbigny X 
----- - ----------1---- -- -- -- -- -- --------

Jl1ar(Jinella l'l.matula Conrad X 
----------------- -- -- ---- -- -- -------- --

Maroinella onchidella Dall X X 
---------------1-----------
J.l{arainella ovuliformis d'Orbi gny X 
----------------- -- -- -- -- ------------ --

M aruinella pall ida Donovan X 
----------------1- -- -- -- ---- -- -- -- -- --

111 aryinella pard a lis Dall X X X X X X X 
----------------1- -- -- -- -- - - -- -- -- -- --
111 aroinella pinellasensis Olsson and Harbison X 

i\faroinclla polys pira Olsson and H a rbison X 
------------------ -- -- -- -- -- ---- -- -- --
J.l1 aroinclla precursor Dall X X 
- ---------------1- -- -- -- ---- -- -- -- -- --
]\1aroinella prunum Gmelin X 
----------------1------------
M aruinella styria Dall X 
----------------------- -- ---- -- ------
1\1 aroinella viroinica Conrad -----------~~ 

I X X X i\1 ar oinella willcox'l·ana Dall 
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Distribu tion 
Species 

T B c D E F L X .-\I _-\2 i\'1 
- ---------------1---------- ------ ---- - -

Gastropoda (Continued) 

---------------------- - - -- ---- -- -- -- - -
1\/ aroinella spp. X X 
- ------------------ -----
111 eioceras cinoulalum Dall X X X X X 
----------------1-- -- -- ---- ---- - --- - - --
111 eioceras nih'dum Stimpson ? X 
----------- ------ -- -------- ---- -- -- -- --
111 e1'oceras sp. a X 
---------------- 1-- -------------
Jlfelan ella calki·ns1: Olsson and Harbison X X 
---------------- 1-- ---- - ------------
Jllelanclla cono1·dea (Kurtz and Stimpson) X X 
----------------1------------
1l1 elanella conoidea 1n:sojormis 

Olsson and Harbison ? X 
---------- -----·- - - -------------
Melanclla locklim: Olsson and Harbison X 
------------------- -- - - -- -- -- - - - - -- -- - -
M elanella spp. X X X 
----------------------------------
111 elonoena coron a Gn1.elin X X X X 

1lfotet1's alabam.ensis a vus (Pilsbry) '! X 

11-f·itra he·ilprhti Cossman X X X 

Jl!·itramorpha cincla Dall X X X 

Jl1odurus carchedonius (Lamarck) X X X X 

ill od1~lus modulus (Linne) X 

M onilispira biuemma ( Dall ) 

X 

X 

X 

X 

X 
----------------11-- - ---- - ------
1l l on1·lis1Jira leucocyma (Dall) X X 

'? Jl1onil-ispira cf. A1. leucocyma ( Dall) X 
-------- ---- ----1-- -- -- -- - - -- -- -- -- -- --
Jlf ormula sp. X 
- ----- - --- - -----1-- - - -- -- -- -- -- -- - - -- --
Jlfurex brev1:jrons Lamarck X X X X 
---------------- -- -- -- ---- - - - - - - - - - - - -
Jlfurcx cellulosu.s Conrad X X X 
--- - ----------1-- -- - - ------ -- - - -- -- --
J\'lurex macqintyi lVI. Smith X 
------- --- ------1---- -----------
Jlfu rex mesom·u.s Sowerby X 
------------------- ------
1lhu·ex pomu.m Gmelin X X X X X 
----------------1---- ------ ------- - -
Jlfurex rer.urv1:rostris rubidu.s F. C. Baker X X X 
----------------1-- -- ---- -- - - - - -- -- - - --
1l1urex sal/eanus A. Adams X X X X 
------------- ---1-- -- -- -- -- - - -- - -----
Murex textil·is C:abb X X X 
---------------1-- -- ------ - --- -- - - -- - -
JlfU1'CX Sf1. X 
----------------1-- - - ---- - - -- ----- - - -
'? lVannodiella sp. X 
----------------1-- -- ---- -- -- -- -- - - -- - -
Nassarina dal/1" Olsson and Hu.rhison X 
----------------1-- ------------ -----
N a ssan·na olypta Bush X X 

Nassarius ambiou.a anl·illm~um d'Orbigny X X 
----------------1-- --------------- - -
Nassarius bidenlalus (Emmons) X X X X 
----------------- ---- ---------- --
Nassar·Z:us caloosaensis Dall X 
----------------------------- ----
Nassarius consens-us (Ravenel) X X 
- ------------- - - - 1-- -------------
Nassariu s cf. JV. consensus (Ravenel) X 
--------------1-------------------
N a.ssarius jlon'den s1's Olsson and Harbison X 



76 FLORIDA GEOLOGICAL SURVEY-BULLETIN FORTY-THREE 

Distribution 
Species 

T B c D E F L X A I A2 !VI 
- ----- -----------1-- - - - - - - -- - - ---- - - - - --

Gastropoda (Continued) 

--- - ---------- - - ----- - ------ - - - - - -
Nassarius laperzotierei Dall X X 
- --- - --------- - -1---- - - -- - - - - - - - - - - -- --
Nassa T'ius lockhn1: Olsson and H arbison X X 
- - ------ --------1-- ---- - - - - -- - - -- -- - - --
Nassarius sp. a X 
----------------1-- -- - - - - - - -- - - -- - - - - --
Nassarius s p . b X X 
- - ------------- - 11- - - ----- - -- -- -- - - - - - -
f\lassar ius sp . c X 
- - - --- ----------1!-- -- ---- -- -- - - -- - - - ---
J.Vassarius s p. d X 
------- --- - ---1-- -- -- -- -- -- - - - - - - ----
Nassan:us sp. e X 
- - - --- - - - - - - --- -1- - - - -- ---- -- - -- -- - - --
A'assarius s p p . X X X 
------ ----------- - --- - --- ---- -- --------
Nassan:u s ribex (Say) X X X X X X 
- - ------ ---- -- - - - - -------
Natica ca nrena Linn e X X X X X X 
- - - - -------- ---- -- - ---------- - - - --- -- --
Natica plica/ ella Conrad X X X 
- ------- --------1-- -- - - - - -- - - -- -- -- - - --
Natica sp. X X 
------ --------1- - -- - - -- -- - - - - -- - - - - - -
/'{eritina edcn tula Dall X 
- ------------- - -11-- -- - - - - -- - - - - - - - - - - - -
N erih'n a sphaerica Olsson and Harbi son X 
- ---------------11- - ---- - - -- - - - - -- - - - -
Niso willco:n:ana. Dall X X 
- --- --- -------1-- - - -- - - -- -- - - - - - - - - - -
Odostomia (Ch rysa /lida) s p. X 
------------ --1- - -- - - -- -- -- - - -- -- -- - -
Odostom·ia (Eralea) s p. X 
- ------------ ---11-- - - - - - - -- - - - - - --- -- - -
Odostomia (Heida ) caloosaensis Dall X X 
---- -------- --- - 1!-- - - - - -- -- -- - - - - - - - --
Odoslorm'a ( Scalenostom a) s p . X 
- ---------------1- - - - -- - - - - -- -- ---- -- --
Odo.otomia (Trabecula) s p. X 
------------- - - --- - -----
Odosto m1·a s pp. X X 
---------------- -- - - - - ---- - -- -- -- ----
Oli va sayana R a, ·enel X X X X X 
---------------- -- -- - ------- -- -- -- -- - -
Olive/la mulica (Say ) X X X X X X X X 
------ ---------- - - -- ---- -- - - -- -- -- - - - -
Oli vella m'!?'dula Dillwyn X 
---------------- -- ------ - - -------- - - --
Oli vella prejl01·aha Olsson and Ha rbi son X 
------------- ------ ---- -
Olir•ella rotunda D all X 
---------------- 1-- -- - -- -- ------ - - - - --
Ql,:ve/.la sp. a X X 
----------------1-- -- -- ---- -- - - - - -- - ---
Oscilla biseriata Gabb X X 

Oscilla sp. b X 

? Paludestrhw s p. X 
----------------- - - ------ - - -- -- -- -- --
Paruiturboides a vi tus Pilsbry X X 

P eriploma anoulifera Philippi X X 
----------------1-- ------ -- -- ---- -- -- --
P erpticaria perplexa :Call X X X 
----------------- - - -- --------- -- -- -- --
P ers1"cula ovu la Conrad X X 
---------------- -- -- ---- -- -- - - -- -- -- --
Pctaloconchu s flnn·dana Olsson and l-larh iso n X X 

P rJta loconrhus r ar i mlS d'Orbigny X X 
------------------ ---- -- - - - - --- ---- - -
Pha s1·a n ella r;ulchella C . B. A dam~ X X 
------------------1--------- --------
Ph os pa njus 1"ntn"ca tus Dall X 
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Distribution 
Species 

T B c D E F I L X .-\.1 .-\2 M 

Gastropoda (Continued) 

Physa meiasi Dall X X 
-------------1------------

Ph ysa sp. X 

Polyoyra microdo7lla Pfeiffer X 

Polym'ces duplicalus Say X X X X X X 
------- - ---------- - ------ - ---- -----
Polysli.-a albida (Perry) X X X X 
- - --------------- ----------------
Pterorhytis flu viana Dull X X X 
----- ---------------- ----------
Pyram·idelUds X 
- ----------------------------------
Pyrazus sca latu.s (HPilprin) X X X X 
------------------------ -
Pyrioiscus cf. P. parker·£ Bartsch X 
- ----- - - --- - --------------------- - -
Pyr-ioiscus sp. n. X 

Pyrioiscus sp. b X X 
- ------------- ------- - - --
Pyr·ioiscu.s spp. 

Pyr.Zo£scus cf. P. yama Bartsch 

Pyroocythara coxi Fargo 

R etusa canaUculata (Say) 

X 

X 

X 

X X X 

X 

X X X X 
- ------------ - ----------
R ctusa sulcala d'Orbigny X 
---- ------------------ ------------ -- ------
R etu.sa sp. X 
- - ------------ --,1----------- - ----
Rkinoclavis caloosaens1·s (Da ll) X X X 
- - -------------- -1-- -- -- - ----- -- - - - - --
R ·ictaxis myakkan'llS (Da ll ) X X 
- -------------1---- ---- ------ -- -- -- - -
R1'mula cf. R . carohniana Dall X 
----------- ------1---- -- -- - ----- -- - - -- --
R ·inoicula jlor-idana Dall X X X X 
- -------------1- - ------------ - ------
Rinoicula cf. R. floridana Du ll X 
----- ---- --------1-- - ----- -- - - ---- ---- --
R inoiculn.. ouppyi Dall X X 
--------------- - - -1-- - --------- --------- --
l?t'ssoa atltymorhyssa Dull X X X 
----------------- 1-- -- ------------------
R·issoa call·istropha Dull X 
-------------------------
R ·issoa oeraea Dall X 
----------------1-- -- -- -- ---- - - ---- -- --
!Nssoina bro wn1'ana d 'O rbigny X 
---------------------------
R?·ssoina bulhni na Olsson and H arbison X X X 
----------------- ---------- ---------- ---
Riss01'na canccllata Philippi X 
- ---------------------------- - ----- ----
Risso{na ch esn ch :M ichaud X 
---------------- -- -- -- -- ---- ---- -- -- - - -
Rissoina dt'cu ssata 1Jlanata Dall X 
------------------ -- ---- -- -- ---- -- -- -- - -
R1.SSOina farg oi Olsson and Harbison X 
---------------- -- -- -- -- ---- -- -- -- -- --
R1'sso{na Jlo ridana Olsson and Harbison X X 
---------------- - - -- ---- -- - - ---- -- -- --
R1·ssoh1a laerigata C . B. Adatns X X X 
-------------------------
Rissoina liTiope Olsson a nd Ha rbison X X 
------------------ -- -- - - -- -- -- -- ------
R1'sso£na 11arker'i Olsson a nd Harbison X 
----------------1-- -- - - -- -- ---- -- -- -- --
R 1'ssoina spp. X X 
----------------1------------------
Rubellatoma Tube/la Kur t:r. and St impson X 
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Distribution 

__________ s_p_e_c_ie_s _________ 1_ T_ B C D E F L X AI A21 M 

Gastropoda. (Continued) 

---- ----------1----------------------
Scala sayana Dall X 
---- - ------------------- - - - - - - ------
Scaph ella jloridana Heilprin X X 
- - ----- - - ---------- - - - - - --- - - - - -- -- --
Sedilia acucincta (Dall) X 
- -------------1---- - --- ---- -------- - -
'! S edilia aphanitoma (Dall) X X 
- - --- --------- 1-- -- - - ---- - - - ----- ----
S edili a lwplophorus (Dall) X 
- ---------------1- - ----- ---- - - -- - - -- --
Sediz.ia cf. S. hoplophorus (Dall) X X 
---- ------------1-- - --- - - -- -- -- - - - - ----
Sed,:zia cf. S . ochoida Fargo X 
----- ---- - - ----- - - --- - - ------ - - -- - ---
Sedilia piscator (Dall) X 
-------- ------------ - - -- ------ - - - - - - --
Sedilia podagrina (Dall) X 
- - -------------- - - - - -- -- - --- -- - - - - - - - -
Sedi lia podao rin a elonoata ( Dall) X 
- - - -------------1- - -- - - - -- - - - - -- -- -- - -
Sediha schm·is matica (Dall) X X 
- - - ------------- 1-- -- - - -- - --- - - - - - - - - --
Sed ilia sedilia (Dall) X 
- - - ---------------- - - - - -
Sedilia sioela (Dall) X 
- - ----------------------------- - - --
·~ S edi ha sp. X 
----------·---------- -- -- -- ---- - - -- - - - -
Sedih a sp . a X 
- --- ---------------- -------------- - -
S e·ila adamsi (H. C. Lea ) X X X X X 
- - -------------------- - -------------
Sioaretu.s carohnensis Dall X 
-------- --------1-- -- -- -- -- -- -- -- - - - - - -
Sioarelus mu./hplicatus D all X 
-------- --------1-- -- -- -- -- -- -- ---- -- --

X 
------------------------------------
Sinum poland'!. NI. Smith X 
- - - --- ---------- -- -- -- -- -- -- - - -- -- - - - -
.Smara{Jd'l'a m.erida Dall X X 

Solariorbis fu niculus (Dall ) X X X 
-------------------- -- -- -- -- -- -- ------
Solariorbis opistelotus (Dall) X X X 
--------------1------------------
Stromb£form is dall i Gardner and Aldrich X X 
- - - ---- ------ - --1---- -- -- ---- -- -- -- -- --
Strom.bijormis cf. S . biconica Gardner X 
--------------1------------·-----
S trombina ounten· lVIans fi e ld X 
---------------- 1-- -- ----- - - -- -- -- -- --
Strombus alatus Gmelin X X X X X X X X 
- ---------------1-- ---- -- - - -- -- -- -- -- --
Strombus le1"dy1~ Heilprin X X 
----------------1-------- - -----------
Strombus puon'is Linne X X 
- ---------------1-- -- -- -- -- -- -- -- -- -- - -
Succinea l·uteola Gould X 
--------------1---- ---- -------- ----
Sulcularia prosulcata Gardner X X 
- - - - - - --------1------------------
S yntomodrillia cf. S . scissurata (Dall) X X 
----------------------- -- -- -- -- - - -- --
1'ectonat1·ca pus1·lla (S ay) X X X X X X X 
----------------- --------- -- -- -- -- -- - -
7'ectonat1ca sp. X 
- ---------------1-- ---- -- ---- -- -- -- ----
Teoula jasciatum (Born) X 
- ---------------11-- -- ------ ---- -- -- -- --
T einostoma cf. T. altum Pilsbry X 
------------------------
T ei nostoma call.ialyptum Dall X X 
- ------ ---- -----1-- -- -- ---- -- ---- -- -- --
1'e1·nastoma ca rin1:callus Pilsbry and lVIcGinty X 
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Distribution 
Species 

T B c D E F L X AI .-\.2 l\1 
--------------1-------- ---------- - ---

Gastropoda (Continued) 

------- ----------11-- -- - - - - -- - - -- -- -- -- --
Te1:nostoma cf. T. cocolitor·is 

Pilsbry and McGinty X 
--------------1------ -- - - - - - --- ------
Teinostoma cr yptospira Verrill X 
----------------11-- -- - - ---- ---- -- - - ----
Teinostoma oom·oayrus P ilsbry and lVIcGint.Y 

Tcirzostotna m-ilium Dall X 

X 

X 
----------------1---------- ---
Teinostoma t.ect1'spira Olsson and Harbison X X X X 
- ------ -------1-------------------- --
T erebra concava (Sny) X X X 
------- ---------1-- -- ---- -- -- - - -- -- - ---
1'erebra dislocala Sny X X X X X X X 
- ----------- ----1--------------
Tercbra ]Jrot exta Conrad X 
- -------------1---------------- -----
Terebra sp. a X 
----------------1--------------
Terebra spp. X X 
----------------1----- - -------
T ·n'coli1. umbilicata (d'Orbigny) X 
----------------1---- - --------
7'n"joris mirabilis C . B. Adams X 
- -------------1------ ------------ ----
Trifo r-is modes/a C. B. Adams X X 
- ------- ---- ----1---------------
T·r·ifor-is 71.1·orocincla C . B. Adams X X 
-------------------------------
Tn'ooniostoma ser-icca (Dall) X X X X 
- - ------ ----------------------
Tri(JD'1!1·ostoma l cnera (Philippi) X X X 
----------- ----- -- -------- ------ - --- - -
Triphora barlschi (Olsson) X 
- - ------------ ---------- -- ---- ------ --
1'-r·iphora bolax Olsson and Harbison X 
---------- ---------------
T rivia floridaTJa Olsson and Harbison X X 
---- -------- ---------- -----------
'J'n'ria ?:slahispaniolae pelTela 

Olsson and H a rbison X 
------------------------ - --------
Tn:via ulobosa Gray X 
-------------------------
Trh·1·a ped1'c·ulus (Linne) X X X 
---------------- ----------------

X X 
----------- - --------------------
Tr·ivia sp. u n ew ? X 
---------------1-- -- ---- ---- ---- ---- --
Trophon lepidota (Dall) X X X X 
------------------ -- - --- - --- ------ -- --
Turbo casta.neus G melin X X X 
----------- - - - ----------
Turbo r.astan eus crenu1alus Gmelin X X 
------------------------- ------ -- ---- --
Turbo rhectouram.m icus Da11 X X X 
--------- - ----1----------------------
Tw-bonillc 2 sp. X 
----------- ---1-------------------- --
T urbo m'lla (Chemnitzia) cf. '1'. admela Bartsch X 
---------------1---------------
T urbonilla (Che?mn'tz-ia) sp. X 
----------------1---- -- -- -- -- ---- ---- --
1'urbonilla (Chemnilzia ) sp. a X 
----------------1-------- -- -- -- ------
Turbonilla (Chennn.lzia) 4 sp. X 
----------------1-- ---- -- ---- ---- -- -- --
Tur bom'lla (Dunker·ia) sp. X 
------------------ - ----- -- - - -- ---- -- --
Tu.rbori dla (Str'iot-urbo·m'lla) sp. X 
--------------------------
'rurbonilla sp. a X 
----------------- -- ---- ----------------
Tu rbjnilla spp. X X X X 
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D istribution 
Species 

T B c D E F L X AI A2 M 
- - ------------1---------------------

Gastropoda (Continued) 

--------------------------- -- - - -- --
Turril ella apicahs 1-Iei lprin X X X X X X X 
- ---------------- -- -- -- ------ - - -- -- -- --
Turr'ilella ap1"cal-is cinoulata Hei lprin X 
- ---------------1- ----- ------ - - -- - - - - --
Turritella apical-is mediosulcata H ei1prin X 
---------------- 1-- -- -- - --- - - -- -- - - -- - -
Turritella apir.alis tensa Dall X 
----------------1- --- -- ---- -- -- -- - - -- - -
Tu rr·itella perattenuata H cilprin X X X X X X 
----------- -----1-- -- -- -- - -- -- - - -- -- --
Turrit ell.a perattenuata obsoleta Dall X 
- -------- -------1-- ---- -- -- -- -- -- -- -- --
Turn"tel/a pon toni Man sfield X X X 
----------------1-- - - ---- -- -- -- ---- -- --
Turritella sp . a X 
- ----------------- -------
Tu rritella subannulata Hrilprin X X X X X 
----------------1-- - - -- -- -- ---- -- ---- --
Turritella subannulata arropora Dall X X 
--------------1-------------------
Turrit ella subannulata burnsi Dall X X X 
- - --------------1- - ---- - - -- -- -- -- -- - - --
Turri tella subannulata princisa Dall X 
----------------1- - ---- - --- -- -- -- -- -- - -
Turn"t ella waon en·ana Olsson a nd H arbison X X 
- ---------------1- - - - - --- - - ---- -- - - -- --
T yphis flo ridanus Dall X X X 
- - - ---- - - -----1- - -- ---- -- - - -- -- -- - - --
Uroartea lockhni Bartsch X 
--------------- -1!-- - --- ----- - - -- -- -- - -
Urosa lpinx perruoalus Conrad X X X 
----------------1- - -- -- - - -- -- -- -- -- -- --
Urosalpinx sp. a X 
------------ -----1-- -- - ------ - - - -- -- --
Urosalpinx subs·idus Dall X X X X 
----------------------------- -- -- -- -- - -
u rosalp1·n x trossulus Conrad X X 
---- - -----------,1-- - - -- - - -- -- -- -- -- - - --
Fasum horn-dum H cilprin X X X X 
----------------11-- ----- - - -- -- - - -- -- --
Vasum lockl-in1· Olsson a nd Harbison X 
----------------11-- ------ -- -- -- -- -- --
l"erm elus s p. X 
----------------1-- - - --------- -- -- -- - -
Ve rm1'culan'a recta Olsson and Harbi son X X X 
----------------1-- -- ----- - - -- -- -----
l"ennicularia s p . X X 
--------------1----------------
l·erm icu.lar ia spirata Phi lippi X X X 
----------------1-- --------- -- -- -----
V er7n?'cular·ia woodTin oi Olsson and H arbison X 
----------------1-- -------- - - -- -- -- --
V ex illu m healy i Fargo X 
--------------1-- ---------------
1' exillum holmesi (Dall ) X 
----------------1-- -- -- -- -- -- -- -- -- -- --
Vexillum sp. a n e\\' ? X 
----------------1------------------ --
V exillum w1:Ucoxi ( Dall) X 
--------------1-- -----------------
Vitricythara elata (D a ll) X 
----------------1------------------
V 1'tric ylhara m icromeris (Dall) X X 
----------------1------ - ------- -- --
Fh:i parus oeoaianus (L ea) X X 
----------------1------------ ------
Valv ula tritica Olsson and H a rbi son X 
------------------ -- -- -- -- -- -- - -- -- -- --
.Y ancu s reoina (l-Tcilprin) X X X X 

X ancus scolym.oides Dall 
---x - -- ~-x-1-- -- x-

-x--e_n_o_p_h_o_ra- co_n_c_h_y_h __ o_p_h_o_m_ B_o_r_n ________ - - -- ---- -- -- X r-~\:- -- -- x-
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Dist ribution 
Species 

T B c I D E F L X .-\1 .-\2 M 

Scaphopoda 

- - -
Cadulus quadridcn tat.us Dall X X X 

D cntaliu.m. caloosaensc D all X X X X 

Dentalium caroli11cnsc Conrad X 

Dcn taliunl- ceralum Dnll X X X 

D cuta.z.r:um. disparilc d'Orbi gny X 

Dentahttm. cboreu.m. Conrad X X X 

D cn tal11nn aleacinum Dull X X X 

Dcnlalitnn prisma Dn11 

D e11 tal:ium spp. ===I X = X X X == X 
Amphineura 

---- - ----------------- --

-~:::.:::::_::msiDa-ll ___ 1=1=1=1=1=1=1 X I X 1=1=1= 
Brachi opoda 

_D_·i._' c_i'_"_·sc_a_ l_"_O_"_br_i_s _G_o_u_lc_l ________ i=l=l=l= l=l=l X ~=~=~=~= 
C irri pcdia 

----------------- - - ---- --------------

1 x I x I x I x I x I x I x 1=1 x lx I= 
Bala11us concavus Brow n 

Balanus sp. 

Deca poda. 
------------------ -------------------
P ctroch1.T1lS bour1'cr·i Hathbun I_J_J_J_I_ J_I_I X l_l _ _l_ 

E chinoidea 

En cope macro ph ora tamia1m:cnsis i\'l ansfiC' Id ~-x-r--~---~-~-~-~-~-~-
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OSTRACODE CHECK LIST FROM THE CALOOSAHATCHEE 
MARL ON SHELL CREEK, CHARLOTTE COUNTY, FLORIDA 

(Identified by H. Puri, 1959) 

Unit U nit 
D F 

U nit U nit 
D F 

---lr--------- ---------·---- -------
Actinocythereis exanthemata Cytherura n . sp . * (Ulrich and B assl erl * 11- - --- ----- - ------ - --- - - -
- --- ----------- ---1- Cytherura wardensis 
Acuticythereis laevissima (Edwards) " " Howe and Brown 

A un:la Conradi (Howe and McGuir t) 

Campylocythere sp. 
------------- - - --

liaplocytheridea bas,q[eri Stcph0nson 

Hu rings-ina asherman i 
(Ulrich and Bassler) 

* 

* 
C/imacoidea p/.eurata Puri * * 11----------------- ------
- -------------------- ----- L oxoconcha doryandae Puri * 

Climacoida sp. 11------------------------ --- ----
----------------------- --- ----· L oxoconcha reh·cularis Edwards 

* 11------------------------·1----Cyprideis sp. 
------- - -------- --- - Ret1'culocythereis jloridana Puri 
Cytheretta sahnii Puri * 
---- - ----------- - -- - Orionina bermudae (Brady) 

Cyt heromorpha warneri 
Howe and Spurgeon 

Cytherura elonoata Edwards 

Cytherura johnsoni ~1incher 

* 

Puriana n. sp. 

Puriana rugi punctata 
(Ulrich and Bassler) 

* 

* 

* 
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FORAMINIFERAL CHECK LIST FOR THE SHELL 
CREEK CALOOSAHATCHEE MARL 

(All Unit. D species from SCS-la ; a ll U nit F species from SCI-1 ; Cole's collection is 
from 33-1 miles upstream from \Vashington's place.) 

Species 

I 

Unit Unit Cole, 
D F 1931 

Unit Unit Cole , 
Species D F 1931 

- ----------------lf-------------1--· -- - -
A mphisteoz:na oibbosa d'Orbigny Globioerina sp. X 

~-,:--~~-~-:-:-~:-~~-:a-::n-:-"o-1~-:-:-.~-~~--1-al_i_s ____ --X-. - --=x=-~ __ ll--~-:-·:-~-::-:-"s-:-,:-:-l:-:-:-1~-"a_"l\_~_i;-_~-:-:-::-:-~-·-+-------_~ X - - X -

(FiC'htel and l\ l o ll) X Loxostoma Q1.mteri C uslunan ! X 
---------- ----11------- --- -1-- ----
? A rt'iculata sp. 0rbuli·na um·rersa d'Orbigny 
- -------------- --11- ----------1-·- - - --

Astaculus sp. X P en eropohs proteus d'Orbig ny 
------------ --- --- ---lf----------- - 11-- -- --

Bolhina florid ana Cushman 

Bolivina pulchella prim-ilira 
Cushman 

Bolim'na sp . a 

Buccella l1a1znm: 
Phleger and Parker 

Cibicides deprimus 
Phleger and Parker '! 

Cibicides 10 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

Quhtquelocul1:11a /usca 
H . B . Brady 

Quhiqueloc-ulina lamarckiana 
d'Orbigny 

f------------- - 1--- -- ---
QuinQ11el.oculi11a sem1'nula 

(Linne) X X 
11---------- - --1--- - - - -

Quinquelocult.1la subpoeyana 
Cushman? X 

11-------------------
Quinqueloculina sp. a X 

11----- ------ -----1----------
X X Qu:r:nqtulocu./1:-na spp . 

11----------1---- --
R eussella spinulosa (Ruess) X 

11----- - - --------
-------------- ---- Rotalia beccan',i Linne 

Discorb1·s jloT'idana Cushman X 11--------- - - ----
-------------1---------

Discorbis floridensis Cushman X 
Rola/ia beccan'i (Linne) 

var. ornata Cushman 
---- - -f----------- -- ------

Discorb·is sp. X Rolal-ia beccan·,: (Linne) 
-------------- - -- --- --- var. tepida Cushman 
Elphidium discoidalr. (< i 'Orbigny ) 

Elphidium. fimbriatul1l1n 
(Cushman) 

--·- - ---- Sorites maro,:nalis (Lamarck) 

X X 
----- - ----- -------

Spirolucnhna dcntata 
Cushman and Todd 

E'lph1'd1'u·m ount.er£ olat·estonens·is 
Kornfeld 

X 

-------------- --- --- --- Cushmun :\. 

X 

X 

Elphid1'um. incertum (" ' illiamson) 

X I Spirolocul·ina ,·ehculosa 

X - ---- ---

E'lphid1:um 1:71 certum. m ex·icanum 
Kornfeld X 

-- --- Tr.Zlocuiina lirm eia1w d'Orbigny 
,·ar. caloosahatcheens1·s Cole X 

X 
- ------------- --- ------ ! l' Prtebrahna cas s is d'Orbigny 

Elphidium sp. X i 
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Plate I. Correlation of measured sections on Shell Creek, Florida. 
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Plate II. Correlation of measured sections on Alligator Creek, Florida. 
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