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ABSTRACT

In 1996, seven cores were recovered in western Collier County, southwestern Florida, to acquire
subsurface geologic and hydrologic data to support ground-water modeling efforts. This report
presents the lithostratigraphy, X-ray diffraction analyses, petrography, biostratigraphy, and strontium-
isotope stratigraphy of these cores.

The oldest unit encountered in the study cores is an unnamed formation that is late Miocene. At
least four depositional sequences are present within this formation. Calculated age of the formation,
based on strontium-isotope stratigraphy, ranges from 9.5 to 5.7 Ma (million years ago). An
unconformity within this formation that represents a hiatus of at least 2 million years is indicated in
the Old Pump Road core. In two cores, Collier-Seminole and Old Pump Road, the uppermost
sediments of the unnamed formation are not dated by strontium isotopes, and, based on the fossils
present, these sediments could be as young as Pliocene. In another core (Fakahatchee Strand-Ranger
Station), the upper part of the unnamed formation is dated by mollusks as Pliocene.

The Tamiami Formation overlies the unnamed formation throughout the study area and is
represented by the Ochopee Limestone Member. The unit is Pliocene and probably includes the
interval of time near the early/late Pliocene boundary. Strontium-isotope analysis indicates an early
Pliocene age (calculated ages range from 5.1 to 3.5 Ma), but the margin of error includes the latest
Miocene and the late Pliocene. The dinocyst assemblages in the Ochopee typically are not age-
diagnostic, but, near the base of the unit in the Collier-Seminole, Jones Grade, and Fakahatchee
Strand State Forest cores, they indicate an age of late Miocene or Pliocene. The molluscan
assemblages indicate a Pliocene age for the Ochopee, and a distinctive assemblage of Carditimera
arata ? and Chione cortinaria ? in several of the cores specifically indicates an age near the early/late
Pliocene boundary.

Undifferentiated sands overlie the Pliocene limestones in two cores in the southern part of the
study area. Aurtificial fill occurs at the top of most of the cores.

The hydrologic confining units penetrated by these cores are different in different parts of the
. study area. To the west, a hard tightly cemented dolostone forms the first major confining unit below
the water table. In the eastern part of the study area, confinement is more difficult to determine. A
tightly cemented sandstone, much younger than the dolostones to the west and probably not laterally
connected to them, forms a slight confining unit in one core. Thick zones of poorly sorted muddy
unconsolidated sands form a slight confining unit in other cores; these probably are not correlative to
either the sandstone or the dolostones to the west. The age and sedimentologic observations suggest a
complex compartmentalization of the surficial aquifer system in southwestern Florida.

The calibrations of dinocyst and molluscan occurrences with strontium-isotope stratigraphy

allows us to expand and document the reported ranges of many taxa.

INTRODUCTION

Collier County in southern Florida (fig. 1)
includes the southwestern part of the
Kissimmee River-Lake Okeechobee-
Everglades wetland ecosystem. The
construction of canals, levees, and cross-
peninsula highways has created obstructions to
natural sheet flow of surface water to the
southwestern coast and allowed salt water to
penetrate inland. Recent public concern over
changes in the southern Florida ecosystem has
mandated local, state, and federal agencies, as
well as private businesses, to halt some of their
practices and to begin the long process of
restoration of the ecosystem toward its pre-

development state. The U.S. Geological
Survey (USGS) and the Florida Geological
Survey (FGS) have joined with the Army
Corps of Engineers, the Environmental
Protection Agency, the National Park Service,
the South Florida Water Management District
(SFWMD), and other state and local agencies
to examine the hydrology and ecology in
southwestern Florida and to begin to
understand their system dynamics.

In 1996, seven cores were recovered in
western Collier County, in the area between
Alligator Alley (I-75), Tamiami Trail (U.S.
Route 41), State Route 29, and State Route
951, as part of a joint USGS and FGS project
(fig. 1). The objective is to acquire subsurface
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Figure 1. Map of Collier and Monroe Counties, southwestern Florida (inset) showing locations of
the corehole sites, numbered and identified on the figure, and the lines of cross-sections, A-B,
B-C, and A-C, shown in Figures 10, 11, and 12.



geologic and hydrologic data in southwestern
Florida to support ground-water modeling in
that region, thereby expanding the utility of
these models for land and water management.
The lithology and geophysics of these cores
were summarized by Weedman and others
(1997). This report describes the
lithostratigraphy, X-ray diffraction analyses,
petrography, biostratigraphy, and strontium
(Sr) isotope stratigraphy of the same cores.

Previous geologic and hydrologic studies
were discussed by Weedman and others
(1997). The current model for the surficial
aquifer system of southwestern Florida
consists of two aquifers: the water-table and
the lower Tamiami aquifers, separated by a
semi-confining unit (Southeastern Geological
Society, 1986; Bennett, 1992). An additional
aquifer has been identified within the surficial
system in south-central and southeastern
Florida. The gray limestone aquifer, described
from Dade County by Fish and Stewart
(1991), is assumed to extend westward into
Collier and perhaps Monroe counties, and may
be correlative with the lower Tamiami aquifer.
In this study we have identified the Tamiami
Formation and we recognize an unnamed
formation below the Tamiami Formation.
Some of the unnamed formation is possibly
correlative with a newly described and
proposed formation recognized in the Florida
Keys to the south, the proposed Long Key
Formation (Cunningham and others, 1998).
The Tamiami Formation is the primary
stratigraphic unit comprising the water table
aquifer, and perhaps some of the lower
Tamiami aquifer, in southwestern Florida.
The Hawthorn Group and its constituents, the
Peace River and Arcadia Formations, were not
recognized in any of the cores discussed here,
although the unnamed formation may be
correlative in part.
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MATERIAL AND METHODS

Corehole sites

Continuous cores were recovered from
seven sites in western Collier County listed in
table 1. Descriptions of the cores are given in
Weedman and others (1997).

X-ray diffraction

Semi-quantitative analysis of X-ray
diffraction of samples from the Collier-
Seminole State Park, Old Pump Road,
Fakahatchee Strand-Ranger Station (lower part
of the core only), Fakahatchee Strand-Gate 12,
Fakahatchee Strand-Jones Grade, and
Picayune Strand State Forest cores was done
on a Diano X-ray diffraction spectrometer.
Digitized X-ray data were collected every 0.02
degrees 2-theta, for 0.95 seconds per step.
Data were collected from 5.00 to 60.00
degrees 2-theta. Copper K-alpha radiation was
generated at 45 KV and 25 MA. A 1-degree
sollor slit, a 0.1-degree detector slit, a graphite
monochromator, and a 6-degree take-off angle
were used. Each sample were was split or
quartered, and ground in a mortar until all of
the material passed through a 75-pum or smaller
sieve. The samples were prepared as smear
mounts. The program used to evaluate each
run was designed by Hosterman and Dulong
(1989). This program uses a library file of the



Table 1. Corehole site information

Corehole site, (1:24,000 Latitude Section, Township, Range Elevation
USGS map), FGS No. Longitude (ft)
Collier-Seminole State Park 25°59°20’N. sec. 35, T. 51 S., R. 27 E. 5
(Royal Palm Hammock) 81°34°43”W.

W-17360

Old Pump Road 25°58°37.594”N. sec. 4, T.52S., R. 28 E. 5
(Royal Palm Hammock) 81°30°22.182”W. ,

W-17361

Fakahatchee Strand-Ranger 25°57°05.857"N sec. 12, T. 52 S., R. 29 E. 5
Station (Ochopee) 81°21°38.693”W.

W-17393

Fakahatchee Strand-Gate 12 26°00°25.290”N. sec. 21, T. 51 S., R. 29 E. 9
(Deep Lake SW) 81°24°40.686"W.

W-17389

Fakahatchee Strand-Jones 26°08°33.815”N. sec. 6, T. 50 S., R. 30 E. 13
Grade (Miles City) 81°21°00.151”"W.

W-17394

Picayune Strand State Forest 26°08’33.754”N. sec. 1, T. 50 S., R. 27 E. 13
(Belle Meade NE) 81°33°45.154"W.

W-17450

Southern States Utilities 26°04°03.497”N. sec. 34, T. 50 S,, R. 26 E. 7
(Belle Meade) 81°41°41.782”W.

W-17454

peaks of selected minerals, in this case calcite,
dolomite, aragonite, and quartz, against which
it compares the peaks of the sample
unknowns. The library file contains reference
intensity ratios, which are weighting factors
used to put the pattern of each of the minerals
into proportion with the others. Before
analysis, the reference intensity ratios of
calcite, aragonite, and dolomite were set by
running a series of known mixtures. These
mixtures were:

25 percent quartz, 75 percent calcite

50 percent quartz, 50 percent calcite

50 percent quartz, 50 percent dolomite

50 percent quartz, 50 percent aragonite

95 percent quartz, 5 percent calcite

95 percent quartz, 5 percent dolomite

95 percent quartz, 5 percent aragonite
The resulting ratios were compared to the
known ratios, and the reference intensity ratios
were then set to achieve the best fit.

Two slides were made for each known
mixture to check the quality of the mixture.
Based on the results of these known mixtures,
the overall reliability of the results reported is
within + 5 percent. The detection limit is
estimated to be around 1 percent. Pure
samples of each of the four minerals also were
run to check the peak intensity values in the
library file. For all runs, the d-spacings were
computer-adjusted to the quartz 3.343 A peak.
All results were rounded to the nearest 5



percent. Minerals that were identified, but
present in concentrations of less than 5 percent
of the sample, were reported as “trace.”
Potassium feldspar and plagioclase were
identified in many samples. Together with
various unidentified minor peaks, these
minerals generally comprise less than 5 percent
of the total sample composition and were not
included in the percent calculations.

Petrography

Seventy-six samples were selected for
petrographic analysis from all cores except for
Southern States Utilities. Samples were
impregnated with blue-stained epoxy and made
into standard thin sections. These were
examined petrographically to identify grains
and pore types, determine cement
compositions, describe textures, and assess the
degree of diagenetic alteration. Skeletal-grain
molds are pores; however, they are included in
descriptions as grains to document their
occurrences as original grains. Samples were
examined from the unnamed formation and the
Ochopee Limestone Member of the Tamiami
Formation. Unconsolidated sediments were
not prepared as thin sections.

Paleontological material

Core material was examined for dinocysts,
pollen, mollusks, and foraminifers. Dinocyst
and pollen samples were treated with
hydrochloric and hydrofluoric acids, oxidized
with nitric acid, and stained with Bismark
brown. All samples were observed with a
light microscope under differential interference
contrast. A total of 61 samples were
examined; over half (38) yielded dinocysts.
Due to the relative rarity of dinocysts in the
material, up to 1.2 ft of material was
processed. Sample depth is given to the
nearest foot in table 3 and the text. Appendix 2
lists the full depth interval sampled. For
sections with abundant molluscan material,
representative samples were taken where an
apparent change in faunal or lithologic content
occurred, and at least one sample was taken
every 10 ft. For sections with sparse
molluscan material, samples were taken
wherever calcareous material was observed.
Unconsolidated sediments were washed
through an 850-im and a 63-um sieve;
samples greater than 850 um were picked for
molluscan material. Latex molds and casts or

clay impressions were prepared to aid in the
identification of the mollusks preserved as
molds and casts in the limestones. Readily
identifiable mollusks are included; additional
species present that would require further
investigation are not included. Foraminiferal
samples from the Collier Seminole and
Fakahatchee Strand-Ranger Station cores
consisted of well to poorly lithified limestone,
calcareous sandstone, and dolostone. Due to
the lithified nature of the samples, a freeze-
thaw processing procedure was used to liberate
the microfaunal components (ostracodes and
foraminifers) from the samples. The sample
residues were sieved at greater than 63 pum,
which was then analyzed for planktonic
foraminifers only. Studies on ostracodes are
ongoing. Pollen samples were sparse and not
age-diagnostic (Debra Willard, personal
communication, 1997).

Strontium-isotope stratigraphy
Individual shells or shell fragments of
calcitic mollusks were collected for strontium-

isotope analysis. Samples were dissolved in
5M acetic acid and the soluble fraction was
centrifuged and separated by standard ion-
exchange techniques. Strontium was loaded on
a single Ta oxidized filament. Isotope ratios
were measured on a VG54 Sector thermal
ionization mass spectrometer in dynamic
mode. Each data value is the average of two or
more individual runs of 180 ratios each,
measured on a 5x10™"° amp beam. Ratios were
averaged using Isoplot (Ludwig, 1990). All
¥'S1/*Sr data have been normalized to a value
of 0.1194 for *Sr/**Sr. The data were
collected between November 1996 and March
1997, during two different periods of analysis.
Measured values for the USGS modern-
carbonate standard EN-1, a large Tridacna
shell collected live from Enewetak lagoon were
0.709198 + 0.000017 (2 standard deviations,
n=36) and 0.709213 +0.000015 (2 standard
deviations, n=23). Ages in millions of years
ago (Ma) are assigned using the data table of
Howarth and McArthur (1997).

LITHOSTRATIGRAPHY

The stratigraphic concepts expressed by
Scott (1988a; 1992a, b), Scott and Wingard
(1995), and Missimer (1992, 1993, 1997)
provide the basic framework within which the
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lithostratigraphy of the sediments from the
Collier County cores is interpreted (fig. 2).
The framework has been further modified
based upon the ongoing investigations by
Cunningham, McNeill, and Guertin
(unpublished data) at the University of Miami
and this project. The ongoing research in this
portion of Florida undoubtedly will provide a
better understanding of the late Cenozoic
lithostratigraphy. Here, we recognize an
unnamed formation and, stratigraphically
above it, the Tamiami Formation. Artificial
fill, natural soil, and, in two cores,
undifferentiated sands form the uppermost
material. Figures 3-9 show the lithology,
lithostratigraphy, and age information from the
seven cores, and figures 10-12 show
schematic cross-sections across the study area.

Unnamed formation

In the studied cores, the sediments from
the bottoms of the cores to the base of the
Tamiami Formation are dominantly
siliciclastics with subordinate carbonates.
Regionally, these sediments have variously
been placed in the Miocene Coarse Clastics,
Hawthorn Group and lower Tamiami
Formation (Knapp and others, 1986; Smith
and Adams, 1988), within the Tamiami
Formation (Peck and others, 1979), or entirely
within the Hawthorn Group (Peacock, 1983;
Campbell, 1988; Missimer, 1997). Green and
others (1990) referred to these sediments as
“undifferentiated coarse siliciclastics™ and
suggested that the sediments were, at least in
part, Pliocene. For this investigation, the sub-
Tamiami sediments are placed in an unnamed
formation until more data are obtained to
facilitate regional correlations.

The unnamed formation consists of
variably phosphatic and fossiliferous
combinations of quartz gravel, sand, silt, clay,
and carbonate rock and sediments. Fossils
occur as whole entities, fragments, molds, and
casts. The fossils recognized in this unit
include mollusks, foraminifers, ostracodes,
echinoids, bryozoans, corals, dinocysts, and
red algae.

Clay generally occurs as matrix within the
siliciclastic and carbonate sediments, although
scattered, variably silty, sandy clay beds are
recognized within the section. Mica,
phosphate, feldspar, and heavy mineral grains
are widespread, but generally minor,
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components of the sediment. These sediments
range from unconsolidated to well indurated.
The top of this unit ranges from 106 feet below
sea level to 31 feet below sea level (figs. 3-9).
The unit is as much as 187 ft thick in the
studied cores, and its base was not
encountered.

Limestone and dolostone are present and
generally subordinate within the unnamed
formation. The carbonates contain varying
proportions of quartz gravel, sand, silt, clay,
and phosphate, and vary from poorly indurated
to well indurated.

Discoid quartzite pebbles and well-rounded
pea-gravel are scattered within the unnamed
formation in many of the cores. Pebbles range
up to nearly 2 cm (longest dimension) within
an apparent beach deposit at 171 feet below
land surface in the Collier-Seminole core.
Discoid quartzite pebbles similar to those
observed in these cores have been noted in the
Pliocene Cypresshead Formation, Hawthorn
Group and associated sediments in central and
northern Florida (Scott, 1988b). In southern
Florida, the pebbles have been recognized both
in sediments assigned to the Hawthorn Group
and in the unnamed formation. Concentrations
of large pebbles have been noted in cores to the
north and west of the present study area (T.
Scott, unpublished data, 1997).

The unnamed formation appears to be
laterally equivalent to and interfingering with at
least part of the Peace River Formation,
Hawthorn Group; few beds within this section
consist of lithologies characteristic of the Peace
River Formation. The carbonate beds at the
base of the Picayune Strand core are
lithologically similar to carbonates in the upper
Arcadia Formation, Hawthorn Group in
southern Florida. However, the top of the
Arcadia Formation is projected to be nearly
400 feet below sea level in this area, well
below the base of the core (Scott, 1988a).
Also, discoid quartzite pebbles, such as those
in the carbonate sediments at Picayune Strand
(at 187 ft), have not been recognized from the
Arcadia Formation.

The upper portion of the unnamed
formation may grade laterally into the basal
Tamiami Formation. The upper contact
between the unnamed formation and the
Tamiami Formation appears to vary from sharp
to rapidly gradational across the study area.
The determination of the nature of the contact
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Figure 4. Lithology, lithostratigraphy, and age information for the Old Pump Road core.
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Figure 5. Lithology, lithstratigraphy, and age information for the Fakahatchee Strand-Ranger Station core
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Figure 6. Lithology, lithostratigraphy, and age information for the Fakahatchee Strand-Gate 12 core.
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Figure 9. Lithology, lithostratigraphy, and age information for the Southern States Utilities core.
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is hampered in some cores by poor recovery.

The siliciclastic sediments forming the
foundation of the Florida Keys and underlying
southernmost peninsular Florida have been
named the Long Key Formation (Cunningham
and others, 1998). The unnamed formation
could possibly be the updip extension of the
Long Key Formation; however, its inclusion in
the Long Key Formation cannot be verified at
this time.

Tamiami Formation

The Tamiami Formation overlies the
unnamed formation throughout the study area.
The complexity of the facies relations within
the Tamiami Formation and the predominantly
subsurface nature of the formation have
rendered correlations difficult (see Missimer,
1992). The concepts of Missimer (1992) were
utilized in recognizing the subdivisions of the
Tamiami Formation in the study area. The
Ochopee Limestone Member of the Tamiami is
widespread in southern Florida and was
recognized in all the cores (figs. 3-12).
Further coring and analyses of the sediment
will aid in better understanding of the
Tamiami.

The Ochopee Limestone Member, as
described by Hunter (1968), is “a light gray to
white, sandy calcarenite, containing abundant,
identifiable molds of aragonite fossils together
with specimens of calcite fossils. . .” The
quartz sand content can range from five percent
to eighty percent, from a slightly sandy
limestone to a calcareous sand to sandstone
(Missimer, 1992). The Ochopee Limestone
Member recognized in the study cores is a
white to light gray, variably sandy,
unconsolidated to well-indurated, variably
moldic, fossiliferous limestone (packstone to
wackestone) to a light gray, variably
calcareous, unconsolidated to moderately
indurated, variably moldic, fossiliferous sand
to sandstone. Phosphate grains occur scattered
throughout these sediments. Fossils include
mollusks, foraminifers, echinoids, corals,
bryozoans, ostracodes, and dinocysts. The
sand is generally very fine to medium. Sand
content of the Ochopee Limestone Member
decreases with decreasing depth. In the
studied cores, the Ochopee grades from a sand
into a sandstone into a limestone.

The Ochopee Limestone Member is
unconformably overlain by undifferentiated
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sand in the Collier-Seminole State Park and
Old Pump Road cores (figs. 3, 4), by artificial
fill in the Fakahatchee Strand-Ranger Station,
Fakahatchee Strand-Gate 12, Fakahatchee
Strand-Jones Grade, and Picayune Strand
State Forest cores (figs. 5-8), and by natural
soil in the Southern States core (fig. 9). The
top of the unit ranges from 24 feet below sea
level to 10 feet above sea level. The greatest
thickness of the Ochopee Limestone Member is
101 feet in the Picayune Strand State Forest
core; the thinnest section encountered is 34 feet
in the Fakahatchee Strand Gate 12 core.

Undifferentiated sand and artificial fill

Unnamed quartz sands overlie the
limestones in the Collier-Seminole State Park
core and the Old Pump Road core (figs. 3, 4).
These unconsolidated, very fine to medium
sands may have been deposited in erosional
lows on the top of the Tamiami Formation.
Artificial fill occurs at the top of all cores
except the Southern States Ultilities core, where
a sandy soil lies on top of the limestone.

PETROGRAPHY, BIOSTRATIGRAPHY,
STRONTIUM-ISOTOPE ANALYSIS

Collier-Seminole State Park core

The Collier Seminole State Park corehole
was drilled in February 1996 beside a pond
near the head of a nature trail in Collier-
Seminole State Park (fig. 1, table 1). It was
drilled to a depth of 194 ft, and the core (fig.
3) was sampled for thin sections, X-ray
diffraction, strontium analysis of shells, and
foraminifer, ostracode, mollusk, dinocyst, and
pollen content.

The unnamed formation was identified
from 194 to 111 ft. From 194 to 128 ft, this
unit ranges in lithology from a well lithified,
very sandy dolostone and (or) limestone, to an
unconsolidated, possibly clayey, dolomitic silt,
to a calcareous sandstone with scattered
discoidal quartz pebbles; the unit is an
unconsolidated calcareous quartz sand from
128 to 111 ft. The Ochopee Limestone
Member of the Tamiami Formation was
recovered from 111 to 20 ft, and is a white,
moldic, molluscan, sandy wackestone to
packstone. Undifferentiated unconsolidated
quartz sand was recovered from 20 to 5 ft.
The upper five feet of this core is man-made
fill and unconsolidated quartz sand.



Semi-quantitative X-ray diffraction data for
this core are shown in table 2. The unnamed
formation contains abundant quartz sand in
most samples. Sandy limestones, dolomitic
sandstones, and dolostones occur in the lower
part of the core. Dolomite is present as a
subordinate mineral in most samples below
111 ft and is the dominant mineral in one
sample (141.7 ft). Aragonite is rare but was
detected in trace amounts at 187.5 and 186.0
ft, and in more abundant quantities at 138.2
and 134 ft. In the unconsolidated sediments of
the unnamed formation, from 128 to 111 ft,
calcite is subordinate to quartz. Within the
Ochopee Limestone Member of the Tamiami
Formation, quartz is the dominant mineral in
most of the lower samples and calcite is the
dominant mineral in the upper samples. A
sharp decrease in quartz, from 40 to 25
percent, occurs at about 53 ft and down to 10
percent or less at 46.8 ft and shallower.
Samples from the undifferentiated sand above
the Ochopee (above 20 ft) are predominantly
quartz.

Petrography. Sixteen thin sections (appendix
1) were examined from the unnamed formation
(194-111 ft), from samples that range in depth
from 188.0 to 128.0 feet. Much of this
interval, in contrast to most of the other cores,
is lithified, and it provides the highest number
of samples appropriate for thin sections from
the cores examined. This unit is highly
variable, ranging from unconsolidated quartz
sand to dolomitic and calcareous sandstone to
sandy dolostone and sandy limestone, and
includes at least four distinct lithologies.
Samples are grouped by their lithologic
similarity, although they may be part of a
larger, genetically related package.

The deepest sample at 188 ft is a uniform,
low-porosity dolostone composed of silt-sized
dolomite rhombs, very little quartz sand, and
no skeletal grains. It comes from a laminated
interval of dolostone interbedded with a coarse
dolomitic sandstone. Most of the core below
this depth interval is a moderately cohesive,
poorly sorted, unconsolidated, fine to very
coarse quartz sand.

Overlying the dolostone from 181 to 166 ft
is a calcareous sandstone (samples at 177.9,
176.5, and 171.9 ft) of bimodal quartz grains
(fine and very coarse sand) with very well
rounded, pebble-sized, skeletal (primarily
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mollusk) grains. This unit exhibits an upward
decrease in porosity over this depth range due
to an upward increase in calcite cementation in
intergranular and moldic pores.

Overlying the calcareous sandstone from
166 to 140 ft, at an apparent sharp contact, is a
dolomitic sandstone to sandy dolostone
(samples from 163.4 to 140.1 ft); the quartz
sand grains are poorly sorted and range from
medium to very coarse. The quartz sand
content of this unit decreases upward,
especially from 146 to 145.4 ft, while the
dolomicrite content increases upward.
Skeletal-grain content (as indicated by molds,
not necessarily calcareous shells) decreases
upward, and desiccation cracks occur from
145.4 to 140.1 ft.

Overlying the dolomitic sandstone to sandy
dolostone at a sharp contact, is a clayey,
unconsolidated fine quartz sand from 140 to
133.0 ft, which is gradational into a
moderately well lithified sandy wackestone to
packstone (samples examined from 133.0 to
129.8 ft). The wackestone has a highly
variable quartz-sand content (from less than 1
to 50 percent) in the three samples examined
and a diverse skeletal-grain content that
includes molluscan molds and fragments,
benthic foraminifers, ostracodes, echinoids,
and bryozoans. There is minor blocky calcite
cement on void surfaces that is overlain by a
thin veneer of dolomite rhombs in the
uppermost sample at 131 ft. The packstone at
129.8 ft is similar to the wackestone at 131 ft,
but it has less micrite matrix and slightly more
dolomite cement in the voids. Dolomite
content increases from a small amount of void-
filling cement observed at 129.8 ftto a
dolostone with no calcite at 129.5 ft. In the
core, the dolostone was observed to extend up
to 128.0 ft, where it ends at a blackened and
bored surface, and is overlain by an
unconsolidated quartz sand (Weedman and
others, 1997). Porosity in samples at 129.5
and 129.0 ft is low due to dolomitic cement in
both molds and interparticle voids and to a
dolomicrite matrix filling interparticle voids;
most skeletal grains are leached.

Twenty-five thin sections were made
from samples of the Ochopee Limestone
Member of the Tamiami Formation, from
about 111 to 20 ft. Petrographic examination
indicates that the unit ranges from a calcareous



Table 2. Results from semi-quantitative X-ray analysis of the Collier-Seminole State Park core

[Semi-quantitative analysis for quartz, calcite, dolomite, and aragonite. Other minerals, which may include
potassium feldspar, plagioclase, muscovite, and (or) apatite, are assumed to represent less than five percent of each
sample. Under Fm. (formation), T=Tamiami, U=unnamed, sand=undifferentiated sand. Results are to the nearest
five percent and do not necessarily add up to 100 percent. “Trace” refers to minerals present but less than five percent
of the sample]

Mineral Composition (percent)

Depth Fm.
(ft) Quartz Calcite Dolomite Aragonite
8.6 sand 100 trace 0 0
12.4 sand 100 0 0 0
16.2 sand 100 0 0 0
17.3 sand 100 0 0 0
18.5 sand 85 15 0 0
240 T trace 95 0 0
277 T 15 85 0 0
375 T trace 100 0 0
38.1 T trace 95 0 0
468 T 10 90 0 0
533 T 25 75 0 0
576 T 40 60 0 0
602 T 30 70 0 0
625 T 40 60 0 0
660 T 40 60 0 0
719 T 40 45 0 20
79.0 T 45 55 0 0
824 T 35 65 0 0
86.1 T 50 50 0 0
900 T 50 50 0 0
940 T 30 70 0 0
1000 T 60 40 0 0
103.0 T 50 50 0 0
1110 T 45 40 15 0
1189 U 80 20 trace 0
1220 U 65 30 5 0
1256 U 50 45 5 0
1275 U 50 40 10 0
1340 U 15 60 0 25
1382 U 55 trace 30 10
1417 U 30 0 70 0
1475 U 70 0 30 0
1522 U 75 0 25 0
1572 U 70 0 30 0
1638 U 85 0 15 0
168.7 U 20 80 0 0
1604 U 70 30 0 0
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Table 2. Results from semi-quantitative X-ray analysis of Collier-Seminole State Park core --

continued

Mineral Composition (percent)

Depth Fm.

(ft) Quartz Calcite Dolomite Aragonite
173.8 U 75 25 trace 0
1783 U 70 30 0 0
180.2 U 75 25 trace 0
186.0 U 10 90 0 trace
1875 U 70 trace 30 trace
193.2 U 85 0 15 0

sandstone in samples examined from 111 to 81
ft, to a very sandy molluscan packstone in
samples examined from 79 to 54 ft, to a
molluscan wackestone to packstone in samples
examined from 54 to 20 ft. Mollusks and
benthic foraminifers are common throughout
the formation; planktonic foraminifers are
present from 97 to 75 ft.

The calcareous sandstone (samples from
111 to 81 ft) varies from 5 to 20 percent
micrite matrix and generally contains
molluscan molds and fragments, benthic and
planktonic foraminifers, ostracodes,
bryozoans, red algae, and echinoids. In
general, this interval has a high porosity due to
the low micrite content and high interparticle
porosity. There is commonly a meniscus
micrite cement at quartz grain contacts. In
most samples, the mollusk shells are micritized
and then leached, but are not infilled with
blocky or sparry cement, as is common in
other parts of the core. There is commonly a
single layer of dogtooth calcite spar on
molluscan micrite envelopes and on skeletal
grain surfaces.

The very sandy packstone from 79 to 54 ft
is similar to the underlying sandstone but with
less quartz sand and more skeletal grains.
From 79 to about 65 ft, the packstone has only
minor blocky and dogtooth calcite cement on
surfaces such as skeletal grains and molds.
Porosity in that zone is moderate to high, and
micrite matrix varies from 10 to 20 percent.
However, from 65 to 50 ft, there is a
pronounced increase in pore-filling cement,
and consequently a decrease in porosity;
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neomorphism of matrix occurs from 60 to 47
ft.

A molluscan wackestone to packstone
occurs from 54 to 24 ft. Sand content :
decreases abruptly at about 54 ft from 40 to 5
percent. The pore-filling cement is typically
blocky. Original molluscan aragonite is
preserved from about 54 to 24 ft, and there is
evidence for a now-leached, early, probably
aragonitic isopachous, bladed to fibrous
cement in samples from about 40 to 24 ft.

Lithologic and petrographic summary. There
are at least four depositional units in the
unnamed formation at this site. From 194.6 to
181 ft is an unfossiliferous, laminated
dolostone to unconsolidated dolomitic quartz
sand. From 181 to 166 ft is a calcareous
bimodal sandstone with rounded molluscan
fragments. The top of this sandstone is pale
orange suggesting subaerial exposure. This
unit is tentatively interpreted as a high energy
beach, or perhaps eolian, deposit. It also
forms a tight confining unit (Weedman and
others, 1997).

Overlying the bimodal sandstone is another
dolostone, from 166 to 140 ft, that is quartz-
rich at the base (which may be due to re-
mobilized sand from the lower unit) and more
dolomicritic near the top. The dolostone has
relatively few skeletal grains and some
desiccation cracks, and may have formed in a
supratidal environment.

The dolostone is overlain by an
unconsolidated, clayey siliciclastic unit at 140
ft that grades upward into a calcareous



Table 3. Dinocyst occurrences

Collier-Seminole State Park Old Pump Fakahatchee Strand Ranger Station
R R R R R R R R RIR R|R R R R R R R R R
5 5§ 5 6 5 6§ 6§ &5 5|5 6|5 5 5 6 5 5 5 5 §
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
9 9 9 9 9 9 9 9 919 9|19 9 9 9 9 9 9 9 9
5§ 56 656 6 5 5 5 65 5|3 3|6 g 6 6 6 6 6 6 6
A B C E 1 J K L O]J]G 1 ]A Cc D E F G H 1 J
approx. depth (ft) | 188 179 176 150 129 124 101 88 47 1146 122|160 158 137 98 79 56 41 29 13

Achomosphaera andalusiense X X X X X X X

Ataxiodinium ? n. sp. X X

Barssidinium sp.

Batiacasphaera hirsuta . .

Batiacasphaera sphaerica ? . . ?

Brigantedinium spp. . X X . .

Cyclopsiella sp. .0 X . ? . ? ?

Dapsilidinium pseudocolligerum X . X X X X .

Erymnodinium delectabile X X . . ?7 X

Forma D of Wrenn and Kokinos (1986) X X X

Habibacysta tectata . X X X

Heteraulacacysta spp. .0 X . . . . .

Hystrichokolpoma rigaudiae X X . X X X X1 X X

Hystrichosphaeropsis obscura X X X . . .

Impagidinium paradoxum or sphaericum X X ?

Impagidinium patulum X

Impagidinium sp. .

Invertocysta lacrymosa . X

Invertocysta sp. . .. X X X .

Lejeunecysta spp. X X . X X X

Lingulodinium machaerophorum X X X X X X X X XX X . X X

Melitasphaeridium spp. X X X X . . X . .

Multispinula quanta X . X X X X X X . X

Nematosphaeropsis spp. X X . X XX X X . . .

Operculodinium spp. X X X X . X X X .|IX .|X X X X X X X X

Polysphaeridium zoharyi X X X X X X X X}X X ? X

Quadrina ? condita . .

Reticulatasphaera actinocoronata X X .

Selenopemphix armageddonensis . . X

Selenopemphix brevispinosa brevispinosa X X

Selenopemphix brevispinosa conspicua . . .

Selenopemphix spp. X X . X X X .7

Spiniferites mirabilis X X X| X X X

Spiniferites pseudofurcatus . . . . .

Spiniferites spp. . X X X X X X X X XX X X X X X

Sumatradinium spp. X . . . .

Tectatodinium pellitum X X X X X X X

Trinovantedinium harpagonum

Trinovantedinium papulum . . .

Trinovantedinium spp. X X . X ?

Tninovantedinium xylochoporum . . . . .

Tuberculodinium vancampoae X X X X X X XX X X X X

misc. Congruentidiaceae X X X X X X X X X
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Table 3. Dinocyst occurrences

Gate 12 Jones Grade Picayune Strand S. States
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2 mn
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approx. depth (ft) | 218 126

© o

X|§m sposoD

x

Achomosphaera andalusiense
Ataxiodinium ? n. sp.
Barssidinium sp. . . . ? .
Batiacasphaera hirsuta . . . . . .7 . .. . .7
Batiacasphaera sphaerica
Brigantedinium spp.
Cyclopsiella sp. . . . . . . . . . .
Dapsilidinium pseudocolligerum XX . . .o X ). X . . . .
Erymnodinium delectibile X X . P X X o X L. .o X X
Forma D of Wrenn and Kokinos (1986) A . A P S . . X

>

Habibacysta tectata . X ?271? X . . X
Heteraulacacysta spp. X . . . . . . . . . . . .
Hystrichokolpoma rigaudiae .o X X . . . XX . . X
Hystrichosphaeropsis obscura X
Impagidinium paradoxum . . . . . . X
Impagidinium patulum . .
Impagidinium sp. X X
Invertocysta lacrymosa . . . X . . . . X
Invertocysta sp. . . . . . . X . . . .
Lejeunecysta spp. X X . XX X . . . . . . X X

x
x

x
x
x
x
x
x
x
x
x
x
x

Lingulodinium machaerophorum X . .
Melitasphaeridium spp. . . . . .o X X} . . . . . X
Multispinula quanta X
Nematosphaeropsis spp.
Operculodinium spp. X
Polysphaeridium zoharyi
Quadrina ? condita . . . . . X
Reticulatasphaera actinocoronata . . . . . X . . . . . . X
Selenopemphix armageddonensis . . . . X . . . .
Selenopemphix brevispinosa brevispinosa X X . X . . . . . 1 X

x
X X X X
. X -
x
x
x
x
X X X X
x
x
x
X X X X
x

Selenopemphix brevispinosa conspicua X . . . . . . . .
Selenopemphix spp. X . .o XX . . . X
Spiniferites mirabilis X .

Spiniferites pseudofurcatus . . X
Spiniferites spp.
Sumatradinium spp.
Tectatodinium pellitum
Trinovantedinium harpagonum . .
Trinovantedinium papulum X0 X
Trinovantedinium spp. X . . X X

X X X
x
x
>
x
X X X -
-><. .
x
X X X X
X X X -

xX -

Trinovantedinium xylochoporum . . . XX . . . . . . . .
Tuberculodinium vancampoae X X . XX X XX X X . . . X
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