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INTRODUCTION

The South Venice corehole (Florida Geological Survey # W-16814) was drilled in
September, 1992, by Florida Geological Survey (FGS), in cooperation with the U.S. Geological
Survey (USGS). The corehole is located in Sarasota County, on the southwestern coast of
peninsular Florida (N 27°3°52", W 82°25°52"; T. 39 S., R. 19 E,, sec. 29) (Figure 1). Drilled
as a lithostratigraphic and hydrostratigraphic test boring, the corehole penetrated 701 feet of
Paleogene, Neogene, and Quaternary section.

Developing an integrated stratigraphic framework for Florida is critical to understanding
the distribution of geologic and hydrologic units within the subsurface of the southern portion
of the state. Surficial exposure of units in the southern peninsula is limited primarily to
quarrying operations, which usually expose only Pliocene and younger units; many of the type
sections of the older geologic units are cores. The water resources of southern Florida are drawn
in large part from the subsurface. Within Sarasota County water is primarily drawn from the
intermediate aquifer system, which is composed of Neogene Hawthorn Group sediments, and the
Floridan aquifer system, which encompasses Paleogene and earliest Neogene carbonate sediments.
As water resources come under increasing demand, a thorough understanding of the geologic
units through which the water flows is invaluable.

This report compiles the lithostratigraphic analyses of FGS scientists with the
biostratigraphic, chronostratigraphic, and diagenetic analyses of USGS scientists as part of an
ongoing cooperative study between the two agencies to interpret the age and depositional history
of the subsurface units in southern Florida. The initial focus of the study is the Arcadia and
Sarasota 1:100,000 map areas. South Venice corehole is one of five cores selected for detailed
analysis in order to serve as reference sections; other cores within the study area will be
compared to the reference sections.

Regional Stratigraphy and Geologic Setting

The South Venice corehole, located on the southwestern portion of the Florida peninsula,
lies near the center of the southern half of the broad Florida platform. The exposed portion of
the platform forms the State of Florida and the present day western coast of peninsular Florida,
where South Venice is located, approximates the axis of the Florida Platform; the western half
of the platform forms the continental shelf. The main structural features that affected Cenozoic
deposition in the study area include the Sarasota Arch, South Florida Basin, Ocala Platform, and
Okeechobee Basin. The Sarasota Arch and the South Florida Basin influenced deposition during
the Paleogene while the Ocala Platform and the Okeechobee Basin affected deposition during the
Neogene.
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The interfingering of lithologic facies from two coastlines and the mixture of siliciclastic
and carbonate deposition has made the definition and recognition of well-defined, mappable
lithostratigraphic units difficult. Scott (1988) redefined much of the subsurface stratigraphy of
southern Florida when he raised the Hawthorn Formation to Group status, and defined the
Arcadia and Peace River Formations (Figure 2), thus establishing a lithostratigraphic framework
that conformed to the North American Stratigraphic Code. The lack of subsurface
biostratigraphic or chronostratigraphic information, however, left many questions about the age
and depositional history of the region.

Methods of Investigation

The purpose of this cooperative study is to determine the age and geologic history of
southern Florida within the lithostratigraphic framework established by Scott (1988). Samples
from the South Venice corehole were collected in July, 1993, by the USGS for paleontologic,
isotopic, and petrographic analysis. The summary of the preliminary analyses are presented in
Appendix 1 in conjunction with the Florida Geological Survey core log.

Paleontologic samples were selected and processed primarily for mollusks and dinocysts;
samples collected for benthic foraminiferal and pollen analysis have not yielded any information
to date. Dinoflagellate cysts were processed according to standard palynological techniques.
Samples were treated with hydrochloric and hydrofluoric acids, oxidized with nitric acid,
separated by floating in heavy liquid (ZnCl,), and stained with Bismark brown. All samples were
observed by using light microscope using Nomarski interference contrast. Dinoflagellate cysts
identified are listed in Table 1.

The majority of the mollusks present in the South Venice corehole exist as molds and
casts in the indurated carbonates. Latex castings were prepared from the most well preserved
molds to facilitate comparison to published species. Castings and core pieces were examined
under a binocular microscope to observe diagnostic characters. Since the majority of the molds
are partial, assumptions were made during the process of identifying species; if several parts
within the sample appeared to be from the same species, it was assumed that they were. In some
cases this may have lead to erroneous identifications, or several species may have been excluded
that were present. Table 2 lists mollusks that could be identified with some level of confidence
in the samples studied; it is by no means a complete list of all mollusks present.

#7S1/*Sr analyses on the South Venice core were performed at Rutgers University by Peter
J. Sugarman on 2 samples collected prior to 1993, and at USGS labs in Denver on 13 samples
collected in July, 1993. Rutgers University cleans, crushes and dissolves the material in a
solution of 1.5 N HCIL. Ion exchange is used to separate strontium for analysis on the mass
spectrometer; the Rutgers instrument has an intrarun precision of +0.000008 and an interrun
variability of 0.000026 to 0.000030. The National Bureau of Standards strontium sample ratio
at Rutgers University is 0.710252 (2 o standard deviation is 0.000026; n=35) normalized to
¥S1/%Sr of 0.1194 (Miller, and others 1991). The USGS lab in Denver uses similar procedures,
but they report their data using the standard & notation, and they use a giant clam (Tridacna,
coded EN-1) for their modern seawater standard. To facilitate comparison of the two data sets,
the Rutgers lab ran an analysis on EN-1; their results were 0.000040 higher than the USGS
Denver lab. ¥St/*Sr values from the USGS lab were then "corrected” to correspond to Rutgers
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Table 1. Dinocyst occurrences in the South Venice core.

Taxon R4783
depth (ft)
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AVl AZ BA BD
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Peace River Formation

BM BN BP BQ
72 70 64 54

BX
19

Achomosphaera sp.

Forma D of Wrenn and Kokinos (1986)
Barssidinium sp.

Achomosphaera andalousiensis
Nematosphaeropsis rigida

Trinovantedinium? xylochoporum
Erymnodinium delectabile
Operculodinium spp.
Selenopemphix dionaeacysta
Spiniferites mirabilis
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Impagidinium patulum
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Cerebrocysta n. sp.
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Opsrculodinium sp. aff. O. placitum
Opsrculodinium cf. giganteum of Manum|
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Sumatradinium soucouyante
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Dapsilidinium pseudocolligerum
Hystrichosphaeropsis obscura
Operculodinium centrocarpum of Wall
Operculodinium israelianum

Lingulodinium machaerophorum
Lejeunecysta spp.
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Pentadinium sp. | of Edwards (1980)
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Table 2: Molluscan Occurrence.

Suwannee
Limestone

Lower Undifferentiated

i

i

‘Molluscan Species
'(arranged in order of occurrence)

Pleistocene and
Recent Assemblage

Turbo? sp. (operculum)

fesis
| 255

jpses-1

| 334

i

2'4"-8"

8309
| TS

les03-75

Jessi0-3*

Jese8"-659'1"
lese2-4"

111"

Jps03-631°8" |

9

=

32'11"-633'6"

| TN
| TR

Glycymeris pectinata Gmelin, 1792

Chione cancellata Linnaeus, 1767

Carditimera floridana Conrad, 1838

Argopecten irradlans Lamarck, 1819

Mulinia lateralis Say, 1822

Melanelia sp.

Anadara transversa Say, 1822

\

Upper Oligocene and Lower to Middle Miocene Assemblage

Trachycardium cestum? Dall, 1900

Glycymeris lamyi ? Dall, 1915

Tumitella sp. cf. T, segmenta Gardner, 1947

Calllostorna_sp.

Chione sp.

Scapharca staminata Dall, 1898

Tellina segregata ? Dall, 1900

Chiamys marionensis Mansfield, 1937

Chlamys bumetti Tucker, 1934

Dosinla sp.

Tumitella sp. cf. T. tampae Heilprin, 1887

Semele? sp.

Glycymeris ? sp.

is Heilprin, 1887

Tumitella sp. cf. T efo

Spondyius ? sp. o

Cardium sp.

Tellina chipolana? Dall, 1900

Transenella sp.

Divarciella sp.

Trigoniocardia sp.

Corbula sarda ? Dall, 1898

Lynria sp.

Corbula sp.

Modulus turbinatus (Hellprin, 1887)

Conus sp.

Olivelia sp.

Brachidontes grammatus (Dall, 1898)

Chione (Lirophora) ballista ? Dall, 1903

Cerithium praecursor Heilprin, 1887

Olivella? sp. cf. O. lata Dall, 1890

Diplodonta? sp.

Chamelea rhodia ? Dall, 1903

Anadara hypomela Dall, 1898

Fusiturricula condominia sllicata Mansfield, 1937

Phacoides ? sp. cf. P. silicatus Mansfield, 1937

Glyptoacts serricosta (Heilprin, 1887)

Turritella sp. cf. T. tarponensis Mansfield, 1937

Chione sp. B

.

Orthalax ? sp. cf. O. pugnax Heilprin, 1887

Anadara tarponensis Mansfield, 1937

x|

Lower Oligocene Assemblage

Cerithium? sp.

x

Corbula engonata ? Conrad, 1848

Tellina? sp.

Pitar? sp. cf. P. megacostata Dockery, 1982

Tumitella caelatura? Conrad, 1848

XXX

XK{~

Meretrix? sp.

Chamelea mississippiensis ? (Conrad, 1848)

x
x

Bittium? sp. cf. B. ottoi MacNeil, 1984

XXX

x|~

Scapharca invidiosa (Casey, 1903)

Pyrazisinus sp.

Crepidula sp.

Ampulina? sp. A

Chione sp. A

Cernithia? sp.

Turritella sp. cf. T. boycensis MacNeil, 1984

XXX

Glyptoactis serricosta brooksvillensis? Mansfield, 1937

Divaricella sp. cf. D. subrigaultiana (Meyer, 1886)

Chione bainbridgensis Dall, 1916

x| X

Trigoniocardia sp.




Tabie 2: Molluscan Occurrence.

Arcadia Formation Tampa Limestone :  Upper Undifferentiated Fort

Member Arcadia Formation Thomp. |

91'10-395'5"

Molluscan Species
(arranged in order of occurrence)

[3re-7
475'0"-6"
472'5".9"
407'11°-408'8"
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| A
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30.5'
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013'10"-2142
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166'7-9"
165'0"-6"
h61'8"-9"
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D6'10°-27'2"

Turbo? sp. (operculum)
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Carditimera floridana
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X Trachycardium cestum?
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X Turritella sp. cf. T. segmenta

X Calliostoma sp.

X X Chione sp.

X Scapharca staminata

X Tellina segregata ?
X ? Chlamys maric i

X X X ? Chlamys bumetti

X Dosinia sp.

X{X|{X|? Turmitella sp. cf. T. tampae

X Semele? sp.

X X Glycymeris ? sp.

X Turritella sp.cf. T.

X Spondylus ? sp.

Cardium sp.

Tellina chipolana ?

Transenella sp.

Divarciella sp.

Trigoniocardia sp.

Cortula sarda?

XK XK1 X[

Lyria sp.

Corbula sp.

Modulus turbinatus

Conus sp.

Olivella sp.

? Brachidontes grammatus

X X X Chione (Lirophora) ballista?

x| XXX X

X| X Cerithium praecursor
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Diplodonta ? sp.

? Chamelea rhodia ?

Upper Oligocene and Lower to Middle Miocene Assemblage

Anadara hypomela

HK|XK([ X}~
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X Phacoides ? sp. cf. P. silicatus

? X X[X|X ? Glyptoactis serricosta
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Chione sp. B
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Corbula engonata ?

Tellina? sp.

Pitar? sp. cf. P. megacostata

Turmitella caelatura?

Meretrix ? sp.

Chamelea mississippiensis ?

Bittium? sp. cf. B. ottoi

Scapharca invidiosa

Pyrazisinus sp.

Crepidula sp.

Ampulina? sp. A

Chione sp. A

Cerithia ? sp.

Turritelta sp. cf. T. boycensis

Glyptoactis serricosta brooksvillensis?

Divaricella sp. cf. D. subnaultiana

Chione bainbridgensis

Lower Oligocene Assemblage

Trigoniocardia_sp.




results for this preliminary analysis. Numerical ages on all the ¥Sr/*Sr values were estimated
using the regression equations of Miller, and others (1988, 1991), Hodell, and others (1991), and
Oslick, and others (1992, 1994); stage boundaries are based on the time scale of Berggren and
others (1985).

Samples from 81.5 to 677 feet that contained abundant macrofossils were selected for
petrographic analysis; no samples were collected above 81 feet. Fifty one blue epoxy-
impregnated thin sections were examined petrographically to identify grains, determine cement
compositions, describe textures, and assess the degree of diagenetic alteration.

LITHOSTRATIGRAPHY

The South Venice core penetrated 701 feet of late Paleogene, Neogene, and Quaternary
siliciclastic and carbonate sediments from the Suwannee Limestone, the Arcadia Formation, the
Peace River Formation, and the Fort Thompson Formation (Figure 3). The core was completed
in the top of the lower Oligocene Suwannee Limestone.

The Suwannee Limestone occurs throughout most of southern Florida, but it is absent in
northeastern and east central Florida, presumably due to erosion. It crops out around the northern
and southern flank of the Ocala Platform, and thickens to the south into the Okeechobee Basin.
In the study area, the Suwannee Limestone is between 300 and 400 feet thick. Approximately
26 feet of the yellowish-gray, moderately- to well-indurated, fossiliferous carbonate packstones
and grainstones of the Suwannee were cored at South Venice.

The Hawthorn Group sediments lie suprajacent to the Suwannee Limestone in the study
area. Two formations are recognized in the Hawthorn in southern Florida, the Arcadia and Peace
River Formations. Two named members are recognized in the Arcadia Formation, the Tampa
and Nocatee Members. The South Venice core site is located on the fringe of the area where the
Tampa Member has been recognized and outside the area where the Nocatee Member occurs.
Within the Arcadia Formation in this area a thin clay unit, the Venice Clay, is recognized; the
Venice Clay is present from 120-133 feet in the South Venice core. The South Venice core
penetrated nearly 600 feet of the varied lithologies of the Arcadia Formation. Carbonates
dominate this part of the section, with siliciclastic beds being less abundant; phosphate is present
throughout the undifferentiated Arcadia. The Tampa Member is predominantly a non-phosphatic
to slightly phosphatic sandy carbonate.

The Peace River Formation overlies the Arcadia Formation in southern Florida. It is thin
to absent in this portion of the peninsula. In the core, the Peace River Formation is less than 60
feet thick. It includes a lower zone that has not been reworked and an upper zone that has been
reworked and weathered. A lag deposit occurs at the top of the Peace River Formation where
late Pleistocene shell-bearing sediments occur. In the study area, this lag zone may contain
phosphate gravel and quartz gravel and cobbles.

Approximately 4 feet of the Fort Thompson Formation overlie the Peace River Formation
in the South Venice core. This unit occurs widely in southern Florida, and is recognized
primarily by the molluscan fauna it contains. A proposed revision (Scott, 1992) of the Plio-
Pleistocene beds of southern Florida would incorporate the Fort Thompson into the Okeechobee
formation (not yet formally adopted). The Fort Thompson is overlain by undifferentiated
Quaternary sediments in the South Venice core.
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Age Indicators
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CHRONOSTRATIGRAPHY AND BIOSTRATIGRAPHY

Three independent methods were used for determining relative and numeric ages in the
South Venice core: 1) dinocyst data; 2) molluscan data; 3) ¥Sr/*Sr values.

Dinocysts:
Complete dinocyst assemblage data are given in Table 1 and Appendix 2. The following

is a summary of key findings.

A single sample from the Suwannee was barren of dinocysts. Samples from the
undifferentiated lower part of the Arcadia Formation contain very sparse dinocyst assemblages;
one suggests an earliest late Oligocene age. Two samples from the Tampa Member of the
Arcadia were processed; one was barren and the other yielded a poorly preserved dinocyst
assemblage of probably Miocene age.

Seven samples from the upper part of the Arcadia Formation contain generally well
preserved, diverse dinocysts assemblages. The dinocysts in the lower samples indicate correlation
with the Edisto or Marks Head Formations in South Carolina (lower Miocene). The uppermost
sample contains Labyrinthodinium truncatum, whose range indicates a middle Miocene age.
Cysts of the family Congruentidiaceae are common in many of the upper Arcadia samples and,
as their ranges become better established, offer the potential for high-resolution correlation.

- Five samples from the Peace River Formation contain generally well preserved, diverse
dinocyst assemblages. The two lowest samples are of late Miocene (possibly late middle
Miocene) age and contain many cysts of the family Congruentidiaceae. Two higher samples are
of late Miocene (to possibly Pliocene) age. The age of the highest Peace River sample is not
well constrained by the dinocysts present and could be as young as Pleistocene.

A single sample from the undifferentiated sand and clay at the top of the section contains
a sparse, but well preserved dinocyst assemblage dominated by Polysphaeridium zoharyi and
species of Spiniferites. The age could be Miocene to Holocene, but because all the species
present are extant, the assemblage is most likely to be above the highest occurrences of Pliocene
and Pleistocene species, thus Holocene.

Mollusks:

The majority of the mollusks in the South Venice core are preserved as molds and casts
in the indurated carbonate units of the section. The exception is the abundant fauna in the sands
of the Fort Thompson Formation at the top of the core. This lack of preservation of original
material has caused the molluscan fauna of the subsurface units to be largely overlooked over
the years, but many of the molds preserve diagnostic characters, so that valuable biostratigraphic
information can be extracted. Mollusks that could be identified to generic level with some degree
of confidence for the samples examined are listed in Table 2, and a summary of the most
significant data is included in appendix 1.

Chione bainbridgensis Dall, 1916 and Scapharca invidiosa (Casey, 1903) are the two
molluscan species from the Suwannee Limestone section of the South Venice core that can be
positively identified. These species have been reported from the following lower Oligocene units
in the Gulf Coastal Plain by Dockery (1982):
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Scapharca invidiosa Red Bluff Formation, Miss.

Chione bainbridgensis Flint River Formation, Ga.
Byram Formation, Miss.
Chickasawhay Limestone, Miss.

Three other species found in the Suwannee Limestone in South Venice are closely related to, or
are questionably identified with the following reported lower Oligocene species: Glyptoactis
serricosta brooksvillensis (Mansfield, 1937), Turritella boycensis MacNeil, 1984 and Divaricella
subrigaultiana (Meyer, 1886).

The molluscan assemblage from 670°9" to 632°11" in the lower undifferentiated Arcadia
section of the South Venice core indicates deposition during the lower Oligocene. Although no
species can be positively identified due to the incomplete nature of their preservation, three
species reported from the lower Oligocene (Dockery, 1982; MacNeil and Dockery, 1984) are
questionably identified:

Chamelea mississippiensis (Conrad, 1848) Byram Formation, Miss.
Turritella caelatura Conrad, 1848 Mint Spring Formation, Miss.
Corbula engonata Conrad, 1848 Red Bluff Formation, Miss.

Mint Spring Formation, Miss.
Byram Formation, Miss.

Two other species closely resemble the lower Oligocene species Bittium ottoi MacNeil, 1984 and
Pitar megacostata Dockery, 1982.

The sample analyzed at 630’3" to 631°8" from the lower undifferentiated Arcadia
Formation contains a relatively diverse molluscan assemblage that contains some species
indicative of lower Oligocene deposition, and some species indicative of upper Oligocene
deposition. Bittium? sp. cf. B. ottoi, Chamelea mississippiensis?, Turritella caelatura?, and
Pitar? sp. cf. P. megacostata, all possible lower Oligocene indicators are present in the sample.
Anadara tarponensis Mansfield, 1937, a species reported from the Tampa Limestone, was
positively identified in the sample. The Tampa Limestone, originally thought to be exclusively
Miocene, has been shown in recent years to be late Oligocene to Miocene (Scott, 1988;
Weedman, and others, 1993).

The molluscan species in the samples analyzed from 538°3" down to 104’5" in general
indicate deposition during the late Oligocene to middle Miocene; this part of the section covers
the upper portion of the lower undifferentiated Arcadia, the Tampa Limestone Member of the
Arcadia, and the upper undifferentiated Arcadia. A number of species could be positively
identified in this part of the section: Glyptoactis serricosta (Heilprin, 1887), Fusiturricula
condominia silicata Mansfield, 1937, Anadara hypomela (Dall, 1898), Cerithium praecursor
Heilprin, 1887, Brachidontes grammatus (Dall, 1898), Modulus turbinatus (Heilprin, 1887), and
Chlamys burnetti Tucker, 1934. All of these species have been reported from the Tampa
Limestone (Dall, 1915), so their occurrence in this part of the section does not impart any age
information. However, their occurrence does provide supporting evidence for correlation of the
subsurface Tampa Limestone in the South Venice core to the type area (Ballast Point, Tampa
Bay), and because many of the species characteristic of the Tampa occur in the undifferentiated
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portions of the Arcadia this lends biostratigraphic support to the reduction of the Tampa to
member status within the Arcadia Formation (Scott, 1988).

Between 169’ and 148’ in the upper undifferentiated Arcadia Formation several species
indicate stronger affinities with reported middle Miocene forms. Scapharca staminata Dall, 1898
is reported from the Chipola Formation at Alum Bluff by Gardner (1926). Species with affinities
to, or questionably assigned to, Turritella segmenta Gardner, 1947 reported from the Shoal River
Formation, and Trachycardium cestum Dall, 1900 from the Tampa Limestone and Chipola
Formation are also present. The occurrence of these three forms indicates a slightly younger
assemblage than the underlying fauna with nearly exclusive affinities to the Tampa. T h e
molluscan species present in the samples from 26°10" to 27°2" and from 24’ to 25°3" in the Fort
Thompson Formation are characteristic Fort Thompson fauna (Portell, Schindler, and Morgan,
1992).

¥Sr/°Sr Age Estimates:

The results of the Sr isotopic analyses are shown in Table 3. In general, the data are
internally consistent for the South Venice core, within the margin of error for the analyses, so
that the age estimates fall within expected stratigraphic order. The only exception are the
samples from 39’6" to 39’8" and from 58°-59’; these samples yield age estimates of 10,000 years
and 230,000 years. These estimates are out of stratigraphic order with respect to the overlying
and underlying samples, and would place Peace River deposits in the Pleistocene, and right at
the Holocene-Pleistocene boundary, an age that is inconsistent with all other known data on the
Peace River. These anomalous results could be contributed to many factors including the
preservational state of the specimens, diagenetic alteration of the specimens, contamination during
analysis, or errors in the basic formulae for calculating age estimates for Pliocene to Holocene
samples. The latter is the most likely explanation; Sugarman (oral communication, 1994)
explains that there is a great deal of work that needs to be done to refine this part of the
strontium curve.

The remainder of the age estimates place the upper undifferentiated Arcadia sample in the
early Miocene, the lower undifferentiated Arcadia samples from 630°’-341° in the upper
Oligocene, and the Suwannee Limestone sample in the lower Oligocene. The lower
undifferentiated Arcadia samples from 651°-659° are very close to the early-late Oligocene
boundary of Berggren (1985) at 30.6 Ma, with one sample falling within the early and one within
the late. This early Oligocene age estimate for the lower undifferentiated Arcadia was initially
viewed as an anomaly by the authors, because it represented an extension of the Arcadia
Formation, but we have obtained additional lower Oligocene indicators as will be discussed in
the Summary section below.

These results are viewed as preliminary and subject to revision, because only the data
from the Rutgers lab have been examined and interpreted by an isotope stratigrapher. Future
analyses will include replicate samples where the material is available. Additionally, we are
examining patterns such as the clustering of age estimates from ~420° down to 683’ (ages range
from a high of 31.1 to a low of 28.3) to determine if these represent the depositional age of the
units, or if a diagenetic event in the late Oligocene altered the Sr ratios.
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TABLE 3: %Sr/**Sr Data

Conversion Age
. | Condition/Nature of Sr/*sr of USGS EQ# gives |Series Based on
Depth | Formation X LAB . Error ( 9
material sent Ratio data reference to | Berggren (1985)
(+0.000040) equation)
. . . Small slightly worn shell
206" | Undiflerentiated) ¢ @ ents, 1 minute whole| USGS | 0709119 | 26 |  0.709159 0.33% Pleistocene
20'8 Sand & Clay i
Olivella
26'10"- 1 large well preserved shell EQ1 .
) 1 7091
270" Fort Thompson fragment USGS 0.709123 7 0.708163 0.27 Pleistocene
396" | peace River | SMallshightly womshell | yenq | 0700138 | 14 0.709178 0.01E9" Holocene
398 fragments
58.59' | Peace River | 2'afgesomewhatwom | . as | 0709125| 12 0.709165 0.2359" Pleistocene
shell fragments
23311" Upper Flakes off single large
2341y | unidfferentiated | specimen - still looks USGS |0.708504 | 12 0.708544 19.45 E92 g 55FQ3 Early Miocene
Arcadia aragonitic but very fissile
3414 Lower
a41ge | Unidfferentiated | Crumbled chalky material | USGS | 0.708181 | 6 0.708221 24,9759 o5 1gEQ¢ Late Oligocene
Arcadia
Lower
388.5' | unidfferentiated Unknown RUTGERS | 0.708166 [ 5 26,85 Late Oligocene
Arcadia
Lower Fragments from single
~420'? | unidfferentiated 9 ) ng USGS | 0.708071 | 21 0.708111 28 34594 Late Oligocene
X specimen
Arcadia -
4725 Lower Powdered flecks from
| unidfferentiated . USGS |0.708025| 22 0.708065 29 6654 Late Oligocene
472'9' N Sorites
Arcadia
Lower Chalky flakes from single
~519'6"?| unidfferentiated ; 9 USGS |0.708036| 12 0.708076 29 355 Late Oligocene
X ribbed Pelecypod .
Arcadia
5256™ | | 'd#::.r;tl;ated Chalky flakes from single | oo | 708085 | 7 0.708095 EQ4 Late Oligocene
5258+ | YN : ribbed Pelecypod : : 268 9
Arcadia
629'8"- Lower Chalky material - numerous
. | unidfferentiated USGS | 0.70803 | 12 0.70807 29 52FQ4 Late Ofigocene
630 N small pelecypods
Arcadia
651'2"- Lower Chalky material - numerous
o | unidfferentiated r USGS 0.707975§ 11 0.708015 31_1504 Early Oligocene
651'4 X small pelecypods
Arcadia
Lower
659' | unidfferentiated Unknown RUTGERS | 0.708042 | 5 30,35 Late Oligocene
Arcadia
683'- Suwannee Chalky material lining EQ4 "
683" Limestone couple of mold cavities USGS 0.70798 20 0.70802 30.96 Early Oligocene
EQ1: Hodell, et al., 1991
EQ2: Oslick, etal., 1994
EQ3: Miller, et al., 1991

EQ4:

Miller, et al., 1988
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OPTICAL PETROGRAPHY

Fifty one blue epoxy-impregnated thin sections of samples from this core were examined
petrographically to identify grains, determine cement compositions, describe textures, and assess
the degree of diagenetic alteration. Emphasis has been given to the diagenetic processes related
to subaerial exposure and dolomitization. The units sampled include the Arcadia Formation (and
its Tampa Member) and the uppermost Suwannee Formation. Distinctive features seen in thin
section are included in the summary comments beside the graphic log, and more lengthy
descriptions are given in the appendix.

Samples range from mudstones to packstones in textural composition; no true grainstones
were observed. A few samples, however, resemble grainstones but appear to be well-washed
packstones, with micrite adhering to skeletal and quartz grains. Quartz, feldspar, and phosphate
silt and sand are common constituents of the limestones and dolostones of the Arcadia Formation,
but are rare in the Suwannee Formation. Most skeletal grains in the carbonates of both formations
have been micritized to some degree, probably very soon after deposition. Intergranular calcite
and dolomite cement are rare and occur in very small quantities, generally as a layer one crystal
thick. Syntaxial calcite overgrowth cement is commonly observed on echinoid fragments.
Primary skeletal voids (such as foraminiferal chambers) as well as leached skeletal voids
(intragranular pores) commonly are lined with small calcite or dolomite crystals that increase in
size toward the center of the pore. Dolomitization of limestones in the Arcadia Formation, is
quite common at this site and may be somewhat anomalous in central Florida at this time
interval. The replacement of a previous calcite matrix by sparry dolomite can give the appearance
of pore-filling dolomite.

All samples have experienced dissolution of skeletal fragments derived from aragonitic
mollusks (gastropods and some pelecypods) indicating that subaerial exposure or contact with
corrosive meteoric waters has been a common repeated occurrence in the history of these rocks.
The presence of aragonite-grain porosity suggests that mineralogical stabilization (i.e., the
conversion of aragonite to calcite with shell structure preservation) did not occur before exposure
to corrosive meteoric water. All extremely leached samples are dolomitized as well, but some
dolomitized samples have well preserved calcareous skeletal grains such as echinoid and
bryozoan fragments, suggesting that dolomitization occurs in the micrite matrix first, and in
skeletal grains second. Samples were examined in which coralline algae and echinoid fragments
were dolomitized along with the matrix, but bryozoans, foraminifera, and oysters remain calcite,
indicating that high-Mg skeletal grains are dolomitized before low-Mg grains.

Aragonitic mollusks are observed to be the first to dissolve, followed by foraminifera,
bryozoans, ostracodes, oysters, echinoids, and red (coralline) algac. Skeletal grain dissolution
is recognized in thin section by the occurrence of blue epoxy, with which the samples have been
vacuum impregnated, within the shell or within the fossil mold. Table 4 shows the degree of
leaching of each sample by indicating the fossil groups in which leaching has occurred.

Zones of intense leaching alternate with zones of minor leaching, suggesting a periodicity
of exposure to corrosive meteoric water. Intense leaching is indicated by the dissolution of
originally calcitic shells, such as those secreted by echinoids, bryozoans, pectens, oysters, and
coralline algae. Minor leaching is indicated by dissolution of originally aragonitic shells of
gastropods and other pelecypods, whose morphologies are characteristically well-preserved in an
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Table 4. Dissolution of Skeletal Grains

Depth Unit Lithology Aragonitic Moll. Forams  Bryozoans Ostracodes Oysters  Echinoids Red Algae
(ft)
81.5 ARCADIA dolostone
94.5 ARCADIA dolostone
113.5 ARCADIA dolostone
154.5 ARCADIA dolostone
155.5 ARCADIA dolostone
175.5 ARCADIA dolostone
186.5 ARCADIA dolostone
200 ARCADIA dolostone
210 ARCADIA dolostone
220.5 ARCADIA dolostone
228 ARCADIA dolostone
234 ARCADIA dolostone
234.5 ARCADIA dolostone
240 ARCADIA dolostone
243 ARCADIA dolostone
269 TAMPA dolostone
271.7 TAMPA dolostone
285.2 TAMPA dolostone
310 TAMPA limestone
321 TAMPA limestone
334 ARCADIA limestone
347.5 ARCADIA limestone
354 ARCADIA limestone
358.2 ARCADIA dolostone
370.1 ARCADIA limestone
391 ARCADIA dolo/lime.
402 ARCADIA dolostone
424.5 ARCADIA dolostone
432 ARCADIA dolostone
448.3 ARCADIA dolostone
480 ARCADIA dolostone
482.5 ARCADIA dolostone
490.7 ARCADIA dolostone
497.6 ARCADIA dolostone
500 ARCADIA dolostone
515.7 ARCADIA dolostone
569 ARCADIA dolostone
597.6 ARCADIA dolostone
612.1 ARCADIA dolostone
633 ARCADIA limestone
635 ARCADIA limestone
650 ARCADIA limestone
662.8 ARCADIA dolostone
666.3 ARCADIA dolostone
669 ARCADIA dolostone
673 SUWANNEE limestone
677 SUWANNEE  limestone
696 SUWANNEE limestone
.............. DISSOLVED
X000 PRESENT

17




early-cemented calcareous or dolomitized matrix. Several factors are responsible for the rate of
skeletal dissolution such as original shell composition and composition, pore water volume and
composition, and time; intensity of leaching is not necessarily a proxy for duration of exposure
to meteoric water. Echinoids and coralline algae, originally formed of high-Mg calcite, are
commonly either dolomitized or converted to a stable low-Mg calcite and, are very well
preserved relative to other skeletal grains.

In addition to leaching, numerous samples show evidence of subaerial exposure and/or
supratidal deposition such as desiccation and circum-granular cracks, pedogenic structures and
textures, mottling, root voids, concretions, evaporite mineral (gypsum or anhydrite) ghosts, and
algal mat laminae (supratidal). These features are helpful in defining tops of depositional units.
Silicification, phosphoratization (hardgrounds), and rip-up clasts are associated with some of these
subaerial exposure surfaces.

Within the Arcadia Formation, dolomite rhombohedra typically have leached centers, and
in some cases leached zones, the intensity of which appears to decrease downward from depths
of 81.5 feet to about 285 feet, where nearly all thombs observed are unleached. One isolated
sample with a small quantity of leached dolomite does occur at 432 feet, in a void filling
dolomite cement. No dolomite was observed in the upper ~30 feet of the Suwannee Formation,
though soil-like textures are observed at ~ 673’ depth, suggesting a period of subaerial exposure
occurred before deposition of the Arcadia Formation.

- Timing of dolomitization remains a problem and will be addressed in the next phase of
our project. Dolomite appears to replace calcareous matrix before skeletal grains, then high-Mg
calcite skeletal grains (mimically, i.e., retaining internal structures), then low-Mg calcite skeletal
grains non-mimically, by simply engulfing them with dolomite thombs. In general, dolomite
appears to be very resistant to dissolution. Samples that have been extensively leached contain
leached dolomite rhombs, fragments of dolomitized coralline algae and echinoids, faint ghosts
of foraminifera and bryozoans, and quartz and phosphatic sand grains, and are found in the upper
Arcadia Formation, of approximately middle Miocene age.

SUMMARY

Mollusks and Sr data in the South Venice core strongly suggest that the Suwannee
Limestone is early Oligocene. There has been some doubt whether the Suwannee in the
subsurface of southern Florida correlates with the lower Oligocene type Suwannee to the north
(see discussion in Scott, 1988, p. 58), but our preliminary data suggest that it does.

A lower Oligocene molluscan assemblage, and an early Oligocene Sr age estimate indicate
that the lowermost undifferentiated Arcadia (from the contact with the Suwannee up to 632’ in
the core) is early Oligocene. This represents an extension of the lower age limit for the Arcadia
Formation.

A molluscan assemblage at 630°-631°8" indicates a mixture of early and late Oligocene
forms and a dinocyst assemblage at 616’ is middle or late Oligocene. The Sr age estimates from
683’ to 472’ are all clustered near the early Oligocene-late Oligocene boundary at 30.6 Ma (based
on Berggren, and others, 1985). These three independent age indicators demonstrate that this part
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of the lower undifferentiated Arcadia Formation probably straddles the boundary between early
and late Oligocene. The overlap in molluscan assemblages in a single sample implies a gradual
transition occurred.

Mollusks and dinocysts indicate that the upper portion of the lower undifferentiated
Arcadia is late Oligocene to early Miocene. Many of the mollusks present in this part of the core
are characteristic of the Tampa Limestone as originally described from the type area and provide
further support to the inclusion of the Tampa Member in the Arcadia Formation. The Sr age
estimates all indicate a late Oligocene age for the upper portion of the lower undifferentiated
Arcadia.

The molluscan assemblage in the Tampa Member of the Arcadia Formation is
characteristic of the Tampa as described from surficial exposures; this does not impart any age
information about the core, but does indicate that the surficial Tampa correlates to the subsurface.
The dinocysts in the Tampa Member are poorly preserved but are early Miocene or possibly
latest Oligocene. No Sr age estimates were obtained from the Tampa.

The upper undifferentiated Arcadia, just above the contact with the Tampa Member is
early Miocene on the basis of the dinocyst assemblage present, and a Sr age estimate of early
Miocene was recorded at 233’. The molluscan assemblage of the lower portion of the upper
undifferentiated Arcadia is upper Oligocene to lower Miocene.

The dinocyst assemblages from 190’ up to 125’ in the upper portion of the upper
undifferentiated Arcadia are middle Miocene or possibly early Miocene. The sample at 125’ is
within the Venice clay and places that informal unit well within the Arcadia Formation (see
Campbell, and others, 1993, for a discussion of the significance of the Venice clay). The
dinocyst assemblage at 103’ is probably middle Miocene and at 81°, just below the boundary
with the Peace River, the assemblage is middle Miocene. The molluscan assemblage from 169’-
148’ has some affinities to late early or middle Miocene fauna from the Florida panhandle.
These data suggest the upper undifferentiated Arcadia is probably early Miocene, and the
uppermost portion may be earliest middle Miocene.

Dinocysts are abundant and well preserved in the Peace River Formation, and the
assemblages range from middle to late Miocene in the lower part of the unit to late Miocene, or
Pliocene, or Pleistocene in the uppermost reworked portion of the Peace River. No identifiable
mollusk fragments were recovered from the Peace River. The Sr age estimates here appear to
be anomalous.

This report is a preliminary compilation of data on the South Venice core, which
demonstrates the necessity for integrating lithologic, biostratigraphic, chronostratigraphic, and
petrologic data. Without the combination of the three independent age indicators, we would not
have been able to refine the age of these lithologic units. The dinocysts are absent or sparse in
the lower portion of the core, but the molluscan data and Sr data have refined that part of the
section. In contrast, the mollusks are completely absent from the Peace River, but the dinocysts
are abundant and well-preserved. The next phase of this project will examine the timing of
dolomitization and diagenetic alteration of the units within this core, and determine to what extent
those events have altered the original Sr signature of the sediments. Other reference cores will
be examined in a similar way to determine if the extensive Oligocene deposition demonstrated
in this core was a regional event, or a local anomaly.
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APPENDIX 1
ANNOTATED CORE LOG
Left hand side of page contains summary comments and age

information. Right hand side of page is the Florida Geological
Survey lithologic core log for South Venice core, W-16814.
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Comments Age indicators

0-8 Loose unconsolidated sediments
and soils; no obvious beds or
structures.
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LITHOLOGIC WELL LOG PRINTOUT SOURCE - FGS

WELL NUMBER: W-16814 COUNTY - SARASOTA

TOTAL DEPTH: 00701 FT. LOCATION: T.39S R.19E S.29 AA

701 SAMPLES FROM 0 TO 701 FT. LAT = 27D 03M 528
LON = 82D 25M 528

COMPLETION DATE: 09/04/92 ELEVATION: 13 FT

OTHER TYPES OF LOGS AVAILABLE - GAMMA
OWNER/DRILLER :OWNER: SARASOTA COUNTY. DRILLER: F.G.S.

WORKED BY:RICHARD GREEN 10/92. SAMPLE QUALITY GOOD
SOUTH VENICE CORE.

NOTE: IN THE DOLOMITE ALTERATION CODES, THE PERCENTAGE OF ALTERATION
REFERS TO TEXTURAL ALTERATION, NOT TO CHEMICAL ALTERATION.

FORMATION PICKS BY T. SCOTT, K. CAMPBELL, AND R. GREEN 12/92.
20-21.5’ IS REWORKED FORT THOMPSON FORMATION.

) 27.5-52.4' 1S REWORKED PEACE RIVER FM. (CLEANER, PHOSPHATIC
QUARTZ SANDS) .

120-133" IS VENICE CLAY.

0. - 21.5 090UDSC UNDIFFERENTIATED SAND AND CLAY
21.5 - 27.5 112FTMP FT. THOMPSON FM.
27.5 - 81.0 122PCRV  PEACE RIVER FM.
81.0 -~ 674.2 122ARCA ARCADIA FM.
254.5 - 338.5 122TAMP TAMPA MEMBER OF ARCADIA FM.
27.5 — 674.2 122HTRN  HAWTHORN GROUP
674.5 - TD 123SWNN  SUWANNEE LIMESTONE
0o - 1 SAND; DARK YELLOWISH BROWN
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
UNCONSOLIDATED
ACCESSORY MINERALS: CLAY-01%, PYRITE-01%
PLANT REMAINS-15%, SHELL-01%
FOSSILS: FOSSIL FRAGMENTS
SOIL ZONE. TRACE OF PHOSPHATE AND SHELL FRAGMENTS MOLLUSKS
AND BARNACLES -WEATHERED.
1 - 2  SAND; MODERATE DARK GRAY TO BLACK

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
POOR INDURATION

CEMENT TYPE (S) : ORGANIC MATRIX

ACCESSORY MINERALS: ORGANICS-05%, CLAY-01%

PLANT REMAINS-02%

PIECES OF WOOD MATERIAL PRESENT.
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Comments Age indicators
0-8 Loose unconsolidated sediments

and soils; no obvious beds or
structures. (Cont.)
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3.5 SAND; LIGHT GRAY TO VERY LIGHT GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO MEDIUM
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
UNCONSOLIDATED
ACCESSORY MINERALS: ORGANICS-02%, PLANT REMAINS-02%
OTHER FEATURES: FROSTED
BECOMES MORE FROSTED AND ORGANICS DECREASE WITH DEPTH.
PLANT REMAINS ARE PIECES OF WOOD.

4.5 SAND; BLACK TO DARK BROWN
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
POOR INDURATION
CEMENT TYPE(S): ORGANIC MATRIX
ACCESSORY MINERALS: ORGANICS-15%, CLAY-01%
ORGANIC RICH AT TOP. GRADES INTO BROWN SAND AT 4.2’. WOOD
FRAGMENTS PRESENT.

S SAND; MODERATE GRAY TO VERY LIGHT GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
POOR INDURATION
CEMENT TYPE(S): ORGANIC MATRIX
SEDIMENTARY STRUCTURES: MOTTLED
ACCESSORY MINERALS: ORGANICS-05%, CLAY-01%
PLANT REMAINS-02%
MOTTLED WITH ORGANICS. SOME ROOTLETS AND WOOD FRAGMENTS.

7 SAND; MODERATE BROWN TO GRAYISH BROWN
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
UNCONSOLIDATED
ACCESSORY MINERALS: CLAY-01%

11 SAND; GRAYISH BROWN
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
UNCONSOLIDATED
WELL SORTED.

12.5 AS ABOVE
BEGIN TO PICK UP 2-5% OF COARSE-VERY COARSE, WELL ROUNDED
QUARTZ GRAINS SCATTERED THROUGHOUT INTERVAL. OTHERWISE, AS
ABOVE.
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12.5

19

20

Comments

Shallowest in-place phosphate
grains.

Contains a sparse, but well
preserved dinocysts assemblage
dominated by Polysphaeridium
zoharyi and species of
Spiniferites.

Shallowest occurrence of

abundant in-place shell material.

30

19

20.5-
20.6

Age indicators

Dinocyst assemblage indicates
that age based on occurrences
alone, the age could be Miocene to
Holocene. Because all the species
present are extant, the assemblage
1s most likely to be younger than
the highest occurrences of
Pliocene and Pleistocene species,
and thus Holocene in age.

Strontium ratio indicates: 0.74
Ma (BIG).



12.5- 14.9 SAND; GRAYISH BROWN TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: VERY COARSE TO FINE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
UNCONSOLIDATED
ACCESSORY MINERALS: PHOSPHATIC SAND-02%
POORLY SORTED. PHOSPHATE IS TAN-BLACK.

14.9- 15 SAND; GRAYISH BROWN TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: VERY COARSE; RANGE: MEDIUM TO VERY COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
UNCONSOLIDATED
ACCESSORY MINERALS: PHOSPHATIC SAND-08%
GRANULE LAG OF PHOSPHATE AND WELL ROUNDED QUARTZ. PHOSPHATE
IS BLACK-TAN-WHITE.

15 - 17 SAND; VERY LIGHT ORANGE TO GRAYISH BROWN
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
UNCONSOLIDATED
ACCESSORY MINERALS: PHOSPHATIC SAND-01%

17 - 18 SAND; DARK BROWN TO DARK YELLOWISH BROWN
POROCSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: COARSE; RANGE: VERY COARSE TO MEDIUM
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
UNCONSOLIDATED
ACCESSORY MINERALS: ORGANICS-10%, PHOSPHATIC SAND-10%
PHOSPHATIC GRAVEL-02%
POORLY SORTED. PHOSPHATE IS BLACK TO BROWN.

8 - 21.5 SAND; GRAYISH BROWN TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
UNCONSOLIDATED
ACCESSORY MINERALS: PHOSPHATIC SAND-05%
PHOSPHATIC GRAVEL-01%, ORGANICS-01%
MINOR GRANULE-VERY COARSE QUARTZ SAND AND PHOSPHATE
COARSER FROM 20-20.5’. MINOR SHELL FRAGMENTS NEAR BASE.
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Comments

FT. THOMPSON FORMATION
21.5  Erosional surface. Top of the Ft.
Thompson Formation. Shell

hash; abundant mollusks.

25.3- Reworked Peace River Forma-
275  ton asigned to Ft. Thompson
Forr_nation.

PEACE RIVER FORMATION

27.5 Contact between the Ft. Thompson
Formation, which includes some
reworked Peace River Formation,
above and the Peace River
Formation below.

30- Phosphate grains fine upwards

42.5 in grain size; no obvious
sedimentary structures, bedding,
or macro-fossils.

32

Age indicators

24- Molluscan assemblage consists of
25.2  typical Fort Thompson species.

26.1-  Strontium ratio indicates: 0.65
27.2 Ma (BIG).

Molluscan assemblage consists of
typical Fort Thompson species.



21.5-

25.3-

27.5-

28 -

30 -

25.3 SHELL BED; VERY LIGHT GRAY TO YELLOWISH GRAY

27.

28

30

37

5

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY

POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: QUARTZ SAND-40%, PHOSPHATIC SAND-05%
PHOSPHATIC GRAVEL-01%

FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, BRYOZOA

PLACES ARE A VERY SHELLY QUARTZ SAND--INTERVAL WAS PROBABLY
MOSTLY LIKE THIS WITH SAND WASHING OUT DURING DRILLING.
SHELLS ARE MOSTLY WEATHERED AND BROKEN. BECOMES FINER
GRAINED, MORE CALCILUTITIC NEAR BASE AND GRADES INTO UNIT
BELOW.

SAND; YELLOWISH GRAY TO LIGHT OLIVE GRAY

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM

ROUNDNESS: SUB-ANGULAR TO ROUNDED; MEDIUM SPHERICITY
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: CALCILUTITE-05%, PHOSPHATIC SAND-05%
SHELL-02%

FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

MINOR PHOSPHATE GRANULES AND SHELL ACCUMULATIONS 27-27.1'.
BURROWS AROUND 26°'.

NO SAMPLES
DRILLER SAYS CLAY.

SAND; YELLOWISH GRAY TO LIGHT OLIVE GRAY

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM

ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
POOR INDURATION

CEMENT TYPE(S) : CALCILUTITE MATRIX

ACCESSORY MINERALS: CALCILUTITE-05%, PHOSPHATIC SAND-05%
SHELL-02%

FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

SPLIT SPOON SAMPLE. DRILLER SAYS SAND.

SAND; YELLOWISH GRAY TO LIGHT OLIVE GRAY

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM

MEDIUM SPHERICITY; POOR INDURATION

CEMENT TYPE (S): CALCILUTITE MATRIX

ACCESSORY MINERALS: CALCILUTITE-05%, PHOSPHATIC SAND-08%
SHELL-01%

PHOSPHATE AND CALCILUTITE VARIABLE 2-10%.
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30 -
42.5

39.5-
39.7

48.5

522

Comments
Phosphate grains fine upwards in
grain size; no obvious sedimentary

structures, bedding, or macro-fossils.

(cont.)

Contains a well preserved dinocyst
assemblage dominated by species
of Spiniferites.

Coarse-grained, very poorly
sorted; 8 mm clasts; bone
fragments.

Contact between reworked Peace
River Formation above and un-
reworked Peace River Formation

below.

39.5-
39.6

39.5-
39.7

34

Age indicators

Strontium ratio indicates: 0.33 Ma
(BIG).

Dinocyst assemblage indicates a
late Miocene, Pliocene, or
Pleistocene age above the highest
occurrences of late Miocene
species. The highest occurrence of
H. rigaudiae is within the
Pleistocene according to Williams
and others (1993).



37 - 38 SAND; YELLOWISH GRAY TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
POOR INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESSORY MINERALS: CALCILUTITE-05%, PHOSPHATIC SAND-08%
SHELL-01%
SPLIT SPOON SAMPLE.

38 - 42.5 SAND; YELLOWISH GRAY TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
POOR INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESSORY MINERALS: CALCILUTITE-05%, PHOSPHATIC SAND-08%
SHELL-01%

42.5- 44.5 AS ABOVE

44.5- 46.5 SAND; YELLOWISH GRAY TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
POOR INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESSORY MINERALS: CALCILUTITE-05%, PHOSPHATIC SAND-08%
SHELL-01%
SPLIT SPOON SAMPLE.

46.5- 52.4 SAND; LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
POOR INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-08%, PHOSPHATIC SAND-10%
SLIGHT INCREASE IN GRAIN SIZE. PHOSPHATE IS COARSER AND
BROWN-BLACK. MINOR CLAY BLEBS NEAR BASE OF UNIT. ALSO
BECOMES DOLOMITIC NEAR BASE.

52.4- 52.7 DOLOSTONE; YELLOWISH GRAY
POROSITY: INTERCRYSTALLINE, POSSIBLY HIGH PERMEABILITY
10-50% ALTERED
GRAIN SIZE: MICROCRYSTALLINE
RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE
MODERATE INDURATION
CEMENT TYPE(S): DOLOMITE CEMENT
ACCESSORY MINERALS: QUARTZ SAND-05%, PHOSPHATIC SAND-05%
CLAY-01%
MARLY ZONE. SAND VARIABLE TO 25%. INCREASES WITH DEPTH.
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54.3-
54.5

61-
62

58

65

~68

Comments

Contains a well preserved dinocyst
assemblage in which no particular
species was dominant.

Thin clay seams broken by
desiccation cracks.

Contains a dinocyst assemblage in
which no particular species was
dominant. Preservation is fair.

Very poorly sorted; ranges from
silt to very coarse sand.

Reworked hardground surface;
phosphate pebbles and calcitic
clayey chunks.

36

54.3-
54.5

58-
59

64.3-
64.5

Age indicators

Dinocyst assemblages indicate late
Miocene or Pliocene age, more
likely to be Pliocene because it is
above the highest occurrences of
late Miocene species.

Strontium ratio indicates: 0.61 ma
(BIG).

Dinocyst assemblage indicates late
Miocene age based on the overlap
of the ranges of A. andalousiensis
and H. obscura (most authors show
the range top of H. obscura at the
top of the Miocene; however,
Williams and others (1993) extend
it into the Pliocene).



52.7- 57 SAND; YELLOWISH GRAY TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
MODERATE INDURATION
CEMENT TYPE(S): DOLOMITE CEMENT
ACCESSORY MINERALS: PHOSPHATIC SAND-08%, DOLOMITE-08%
CLAY-01%
DOLOMITIC MATRIX VARIABLE 2-10%. UP TO 2 MM PHOSPHATE
GRAINS PEPPERED THROUGHOUT. QUARTZ GRAINS ARE LESS THAN OR
EQUAL TO 1 MM.

57 - 59 SAND; LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
MODERATE INDURATION
CEMENT TYPE(S): DOLOMITE CEMENT
ACCESSORY MINERALS: PHOSPHATIC SAND-08%, DOLOMITE-08%
CLAY-01%
SPLIT SPOON SAMPLE.

59 - 62 SAND; LIGHT OLIVE GRAY TO OLIVE GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
MODERATE INDURATION
CEMENT TYPE(S): DOLOMITE CEMENT, CLAY MATRIX
ACCESSORY MINERALS: CLAY-05%, PHOSPHATIC SAND-05%
OTHER FEATURES: DOLOMITIC
THIN CLAY BEDS PRESENT. VARIABLE PHOSPHATE AND CLAY.

62 - 64 NO SAMPLES
DRILLER SAYS SANDY CLAY--WASHED AWAY.

64 - 68.5 SAND; LIGHT OLIVE GRAY TO OLIVE GRAY
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO COARSE
ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
MODERATE INDURATION
CEMENT TYPE(S) : CLAY MATRIX
ACCESSORY MINERALS: CLAY-05%, PHOSPHATIC SAND-05%
PHOSPHATIC GRAVEL-01%
OTHER FEATURES: DOLOMITIC
PHOSPHATE GRAVEL AND QUARTZ PEBBLES SCATTERED THROUGHOUT
INTERVAL. ALSO CALCITIC CHUNKS- EITHER CONCRETIONS OR WORN
SHELL MATERIAL.
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69-
72

70-

70.2

72-
72.2

Comments

Mottled, but no obvious burrowing;
mixture of sand, silt, and clay.

Contains a moderately well
preserved dinocyst assemblage
dominated by cysts of the family
Congruentidiaceae.

Contains a well preserved dinocyst
assemblage dominated by species
of Spiniferites. Cysts of the family
Congruentidiaceae are common.

38

70-
70.2

72-
72.2

Age indicators

Dinocyst assemblage indicates
middle or late Miocene age, most
likely late Miocene, because this
is above the highest occurrence of
Labyrinthodinium truncatum.

Dinocysts assemblage indicates
middle or late Miocene age, most
likely late Miocene, because this is
above the highest occurrence of
Labyrinthodinium truncatum.



68.5-

69 -

69.8-

74 -

76 -

69

69.

74

76

80.

5

SAND; LIGHT OLIVE GRAY TO OLIVE GRAY

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO COARSE

ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
MODERATE INDURATION

CEMENT TYPE(S): CLAY MATRIX, DOLOMITE CEMENT
SEDIMENTARY STRUCTURES: INTERBEDDED, BIOTURBATED
ACCESSORY MINERALS: DOLOMITE-25%, CLAY-25%
PHOSPHATIC SAND-10%, PHOSPHATIC GRAVEL-02%

COMPLEX MIX OF DOLOSTONE, CLAY AND SAND. DOLOMITE INCREASES
WITH DEPTH.

CLAY; LIGHT OLIVE GRAY

POROSITY: LOW PERMEABILITY, INTERGRANULAR

MODERATE INDURATION

CEMENT TYPE (S) : CLAY MATRIX, DOLOMITE CEMENT
SEDIMENTARY STRUCTURES: INTERBEDDED, BIOTURBATED
ACCESSORY MINERALS: DOLOMITE-10%, PHOSPHATIC SAND-05%
QUARTZ SAND-25%

SAND; LIGHT OLIVE GRAY

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM

ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
MODERATE INDURATION

CEMENT TYPE(S): CLAY MATRIX, DOLOMITE CEMENT
ACCESSORY MINERALS: DOLOMITE-08%, CLAY-08%

PHOSPHATIC SAND-05%

VARIABLE CLAY AND DOLOMITE. MINOR CLAY BEDS NEAR BASE.

SAND; LIGHT OLIVE GRAY

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM

ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
MODERATE INDURATION

CEMENT TYPE(S): CLAY MATRIX, DOLOMITE CEMENT
ACCESSORY MINERALS: DOLOMITE-08%, CLAY-08%
PHOSPHATIC SAND-05%

SPLIT SPOON SAMPLE.

SAND; YELLOWISH GRAY TO LIGHT OLIVE GRAY

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN SIZE: MEDIUM; RANGE: FINE TO MEDIUM

ROUNDNESS: ROUNDED TO SUB-ANGULAR; MEDIUM SPHERICITY
MODERATE INDURATION

CEMENT TYPE (S): DOLOMITE CEMENT, CLAY MATRIX
ACCESSORY MINERALS: DOLOMITE-08%, PHOSPHATIC SAND-05%
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81

81.5

81.8

88

Comments

ARCADIA FORMATI

Contact of the Peace River Forma-
tion above and the Arcadia Forma-
tion below.

Thin section: Dolomite rhombs are
multi-zoned and leached. Three
generations of dolomite: dark
brown, leached rhombs replace
mollusks; lighter brown,
less-leached rhombs form matrix;
clear, unleached rhombs on void

" surfaces.

Contains a sparse, but moderately
well preserved dinocyst assemblage
dominated by species of Spiniferites
and Hystrichokolpoma rigaudiae.

Poorly sorted; lots of sand-sized
phosphate grains, and a few
scattered quartz sand grains and
phosphate pebbles.

40

81.8

Age indicators

Dinocyst assemblage indicates
middle Miocene (or earliest late
Miocene) age based on the range
of L. truncatum.



80.5-

81 -

85 -

86 -

87 -

81

85

86

87

90

DOLOSTONE; YELLOWISH GRAY

POROSITY: INTERCRYSTALLINE, POSSIBLY HIGH PERMEABILITY
50-90% ALTERED

GRAIN SIZE: MICROCRYSTALLINE

RANGE: VERY FINE TO MICROCRYSTALLINE; MODERATE INDURATION
CEMENT TYPE (S): DOLOMITE CEMENT

ACCESSORY MINERALS: CLAY-02%, QUARTZ SAND-15%

PHOSPHATIC SAND-03%

DOLOSTONE; YELLOWISH GRAY

POROSITY: INTERCRYSTALLINE, POSSIBLY HIGH PERMEABILITY
MOLDIC; 50-90% ALTERED

GRAIN SIZE: VERY FINE

RANGE: MICROCRYSTALLINE TO VERY FINE; GOOD INDURATION
CEMENT TYPE(S): DOLOMITE CEMENT

SEDIMENTARY STRUCTURES: BIOTURBATED

ACCESSORY MINERALS: CLAY-02%, PHOSPHATIC GRAVEL-02%
PHOSPHATIC SAND-05%, QUARTZ SAND-20%

OTHER FEATURES: MEDIUM RECRYSTALLIZATION

FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS, MOLLUSKS, BRYOZOA
BRECCIATED AND BIOTURBATED NEAR TOP OF INTERVAL. SOME
PHOSPHATIZED INTRACLASTS AND/OR CLAY FILLED BURROWS AT TOP
OF INTERVAL. DOLOMITIZED MOLLUSKS AND RED ALGAE PRESENT.
FORAMS MOLDS PRESENT.

NO SAMPLES
SET CASING.

DOLOSTONE; GRAYISH BROWN

POROSITY: INTERCRYSTALLINE, POSSIBLY HIGH PERMEABILITY
MOLDIC; 50-90% ALTERED; EUHEDRAL

GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO MEDIUM
GOOD INDURATION

CEMENT TYPE(S): DOLOMITE CEMENT

ACCESSORY MINERALS: PHOSPHATIC SAND-~03%, QUARTZ SAND-05%
OTHER FEATURES: HIGH RECRYSTALLIZATION

FOSSILS: FOSSIL MOLDS, BRYOZOA, CORAL

DOLOSTONE; GRAYISH BROWN TO YELLOWISH GRAY

POROSITY: INTERCRYSTALLINE, POSSIBLY HIGH PERMEABILITY
50-90% ALTERED; EUHEDRAL

GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO MEDIUM
MODERATE INDURATION

CEMENT TYPE(S): DOLOMITE CEMENT

ACCESSORY MINERALS: PHOSPHATIC SAND-10%, QUARTZ SAND-10%
OTHER FEATURES: MEDIUM RECRYSTALLIZATION, SUCROSIC
INCREASE IN PHOSPHATE AND SAND (VARIABLE 10-20%).
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Comments Age indicators

945 Thin section: Similar to the
sample at 81.5, but the mollusks
are voids and are not infilled with

dolomite.
103.4- Contains a moderately well 103.4- Dinocyst assemblage indicates
103.7  preserved dinocyst assemblage. 103.7 probably middie Miocene.

No species is particularly dominant.
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90 -

94.5-

100 -

101.5-

105 -

94.5

100

101.5

105

110

DOLOSTONE; YELLOWISH GRAY

POROSITY: INTERCRYSTALLINE, POSSIBLY HIGH PERMEABILITY
MOLDIC; 50-90% ALTERED; EUHEDRAL

GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO MEDIUM
GOOD INDURATION

CEMENT TYPE (S) : DOLOMITE CEMENT

ACCESSORY MINERALS: PHOSPHATIC SAND-10%, QUARTZ SAND-10%
OTHER FEATURES: MEDIUM RECRYSTALLIZATION

FOSSILS: FOSSIL MOLDS, CORAL, MOLLUSKS

MISSING 1 FOOT BETWEEN 89.5-94.5'.

SAND; YELLOWISH GRAY

POROSITY: INTERCRYSTALLINE, INTERGRANULAR

POSSIBLY HIGH PERMEABILITY

GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE

GOOD INDURATION

CEMENT TYPE (S): DOLOMITE CEMENT

ACCESSORY MINERALS: DOLOMITE-40%, PHOSPHATIC SAND-03%
VARIABLY DOLOMITIC. (VERY SANDY DOLOSTONE IN PLACES.) GOOD
TO MODERATE INDURATION.

DOLOSTONE; YELLOWISH GRAY

POROSITY: INTERCRYSTALLINE, INTERGRANULAR

POSSIBLY HIGH PERMEABILITY; 50-90% ALTERED; EUHEDRAL
GRAIN SIZE: FINE; RANGE: VERY FINE TO FINE

GOOD INDURATION

CEMENT TYPE (S) : DOLOMITE CEMENT

ACCESSORY MINERALS: PHOSPHATIC SAND-03%, PYRITE-01%
QUARTZ SAND-25%

PHOSPHATE INCREASES AND QUARTZ SAND DECREASES WITH DEPTH.
PIECES OF MOLLUSKS AND BRYOZOANS PRESENT.

DOLOSTONE; YELLOWISH GRAY

POROSITY: INTERCRYSTALLINE, POSSIBLY HIGH PERMEABILITY
INTERGRANULAR; 50-90% ALTERED; EUHEDRAL

GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO FINE
GOOD INDURATION

CEMENT TYPE (S): DOLOMITE CEMENT

ACCESSORY MINERALS: PHOSPHATIC SAND-10%, QUARTZ SAND-10%
PYRITE-01%

PELECYPODS. VUGS WITH RECRYSTALLIZED CALCITE PRESENT.
104-105‘ MISSING FROM BOX.

DOLOSTONE; YELLOWISH GRAY

POROSITY: INTERCRYSTALLINE, INTERGRANULAR

POSSIBLY HIGH PERMEABILITY; 50-90% ALTERED; EUHEDRAL
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO FINE
GOOD INDURATION

CEMENT TYPE(S): DOLOMITE CEMENT

SEDIMENTARY STRUCTURES: BIOTURBATED

ACCESSORY MINERALS: PHOSPHATIC SAND-15%, QUARTZ SAND-15%
SAND AND PHOSPHATE VARIABLE TO 25%. CALCITE-LINED VUGS.
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Comments Age indicators

112.2-  Clasts of bored, transported
1145  hardground surface.



110 - 112.5 DOLOSTONE; YELLOWISH GRAY
POROSITY: INTERCRYSTALLINE, INTERGRANULAR
POSSIBLY HIGH PERMEABILITY; 50-90% ALTERED; EUHEDRAL
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO FINE
GOOD INDURATION
CEMENT TYPE(S): DOLOMITE CEMENT
SEDIMENTARY STRUCTURES: BIOTURBATED
ACCESSORY MINERALS: QUARTZ SAND-30%, PHOSPHATIC SAND-10%
VARIABLE TO DOLOMITIC SAND IN PLACES.

112.5- 114.5 DOLOSTONE; YELLOWISH GRAY
POROSITY: INTERCRYSTALLINE, POSSIBLY HIGH PERMEABILITY
MOLDIC; 50-90% ALTERED; EUHEDRAL
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO FINE
GOOD INDURATION
CEMENT TYPE(S): DOLOMITE CEMENT
SEDIMENTARY STRUCTURES: BIOTURBATED
ACCESSORY MINERALS: CHERT-02%, PHOSPHATIC SAND-05%
QUARTZ SAND-05%
OTHER FEATURES: HIGH RECRYSTALLIZATION
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS, MOLLUSKS
BURROWED AND BORED, WITH BURROWS BECOMING HIGHLY
RECRYSTALLIZED- CHERTY(?). VUGS PRESENT. PHOSPHATE GRAINS
PEPPERED THROUGHOUT.

114.5- 116.5 DOLOSTONE; YELLOWISH GRAY
POROSITY: INTERCRYSTALLINE, POSSIBLY HIGH PERMEABILITY
MOLDIC; 50-90% ALTERED
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO FINE
MODERATE INDURATION
CEMENT TYPE(S): DOLOMITE CEMENT
SEDIMENTARY STRUCTURES: BIOTURBATED
ACCESSORY MINERALS: PHOSPHATIC SAND-08%, QUARTZ SAND-08%
OTHER FEATURES: MEDIUM RECRYSTALLIZATION
FOSSILS: FOSSIL MOLDS, MOLLUSKS

116.5- 118 DOLOSTONE; YELLOWISH GRAY
POROSITY: INTERCRYSTALLINE, POSSIBLY HIGH PERMEABILITY
MOLDIC; 50-90% ALTERED
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO FINE
GOOD INDURATION
CEMENT TYPE(S): DOLOMITE CEMENT
SEDIMENTARY STRUCTURES: BIOTURBATED, LAMINATED, MOTTLED
ACCESSORY MINERALS: PHOSPHATIC SAND-15%, QUARTZ SAND-15%
ORGANICS-02%
OTHER FEATURES: MEDIUM RECRYSTALLIZATION
BURROWED. FEWER VUGS THAN 112-114‘.
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120-
133

125.5

135-
135.2

Comments

Venice Clay

Contains a well preserved dinocyst
assemblage dominated by
Polysphaeridium zoharyi and
species of Spiniferites. Cysts of the
family Congruentidiaceae are
common.

Contains a moderately well
preserved dinocyst assemblage. No
species is particularly dominant.

125.5

135-
135.2 middle (or possibly early) Miocene

Age indicators

Dinocyst assemblage indicates a
middle (or possibly early) Miocene
age. The highest occurrence of C.
tenuitabulatum (middle part of the
middle Miocene according to
Williams and others, 1993) places
an upper limit on the age.

Dinocyst assemblage indicates a

age.



118

120

122

126

128

131

133

120

122

126

128

131

133

136

DOLOSTONE; YELLOWISH GRAY

POROSITY: INTERCRYSTALLINE, LOW PERMEABILITY

50-90% ALTERED

GRAIN SIZE: MICROCRYSTALLINE

RANGE: VERY FINE TO MICROCRYSTALLINE; GOOD INDURATION
CEMENT TYPE (S) : DOLOMITE CEMENT

SEDIMENTARY STRUCTURES: BIOTURBATED, MOTTLED
ACCESSORY MINERALS: PHOSPHATIC SAND-03%, QUARTZ SAND-03%
PYRITE-01%

MINOR SULFIDES IN ROOTLET (?) TRACES. DOLOMITIZED
MUDSTONE -WACKESTONE .

NO SAMPLES
DRILLER SAYS "GREEN CLAY - NOT RECOVERED".

CLAY; LIGHT OLIVE GRAY

POROSITY: LOW PERMEABILITY; POOR INDURATION

CEMENT TYPE(S) : CLAY MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-01%, QUARTZ SAND-01%
OTHER FEATURES: DOLOMITIC

CLAY; LIGHT OLIVE GRAY

POROSITY: LOW PERMEABILITY; POOR INDURATION

CEMENT TYPE(S): CLAY MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-01%, QUARTZ SAND-01%
OTHER FEATURES: DOLOMITIC

SPLIT SPOON SAMPLE.

CLAY; LIGHT OLIVE GRAY
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