f 3 =

49
Southeastewn W«d Socwa;
Qth Field Trip

LATE CENOZOIC
STRATIGRAPHY
AND
SEDIMENTATION
OF CENTRAL FLORIDA

Edited By
Harhans §. Pari

llahassee, Florida

1960




SOUTHEASTERN GEOLOGICAL SOCIETY

NINTH FIELD TRIP

Edited

H.S. Puri

Guidebook
LATE CENOZOIC STRATIGRAPHY AND SEDIMENTATION

OF CENTRAL FLORIDA

P.O. Box 641

Tallahassee, Florida

May 6-7, 1960




SOUTHEASTERN GEOLOGICAL SOCIETY
P.O. Box 631
Tallahassee, Florida

OFFICERS, 1960
Harbans S. Puri, President
Stephen S. Winters, Past-President
Donn S. Gorsline, Vice-President

William D. Reves, Secretary-Treasurer

FIELD TRIP COMMITTEE
Ernest W. Bishop, Chairman
E. C. Pirkle
H. K. Brooks
Nevin D. Hoy
H. Grant Goodell

J. William Yon, Jr.



TABLE OF CONTENTS

......

n the surficial geology of
mirzl peninsular Florida. H.S. Puri and R.O. Vernon
zency distribution of particles in

iments of the '"Citronelle formation.'" H.K. Brooks .......

a0

peninsular Florida and immediate
gin of the kaolin (abstract). E. C. Pirkle

stics of kaolinitic sediments in
36

eochemistry of phosphorus. E.W. Bishop

X-ray study of two Florida land pebble
W dD)h IR 5 o oa o 060 6 60 6 a8en s .

phosphate samples.

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

Siructure and diadochic substitutions
in the apatite group. E. W. Bishop

The regional lithostratigraphy of the
post-Eocene rocks of Florida. H. G. Goodell and J. W. Yon, Jr. 75
114

Descriptive road logs. E. W. Bishop, E. C. Pirkle and H. K. Brooks. ..
132

Southeastern Geological Society membership list



NOTES ON THE SURFICIAL GEOLOGY OF

CENTRAL PENINSULAR FLORIDA

Harbans S. Puri
and
Robert O. Vernon

Abstract

Physiographically, the area covered in this paper is the Central
Highlands. These highlands consist of the Lake Wales Ridge, the Winter
Haven Ridge, the Lakeland Ridge, the Brooksville Ridge and the Orlando
Ridge. The highlands are characterized by relatively great relief and
numerous solution hole lakes. Elevations in this area range from 40 feet
to as much as 300 feet. Locally, the area embraces segments of undis-
sected marine plain.

Limestones of the Williston formation (Jackson) are the oldest
segments exposed in this area. The Crystal River formation overlies
the Williston unconformably. Sediments of Oligocene and early Miocene
age are represented by the Suwannee limestone. The Miocene rocks
overly the Oligocene limestone unconformably and these sediments are
represented by St. Marks formation of the Tampa Stage. The Alum Bluff
Stage is represented by the unnamed coarse clastics, the Hawthorn formation
and the Alachua formation. The Bone Valley formation overlies the Haw-
thorn and is represented by the phosphatic conglomerate, which is usually
embedded in a sandy or plastic clay matrix and the overlying stratified
phosphoritic beds. The beds of Pleistocene age overly the Miocene uncon-
formably and are represented by the "'Citronelle formation' in the northern
part of the area. Unsorted, generally, uncemented quartz sand, with some
seams of clay, represent the marine terrace deposits that overly the
""Citronelle. "

The central peninsular area of Florida is the principal source of
phosphate in the State. The most abundant of the phosphate minerals is
apatite. The greatest production of the phosphate is from the land-pebble
phosphate deposits which occur in the sands and clays of the Hawthorn and
Bone Valley formations. Kaolin occurs in the lower part of the unnamed
coarse clastics and are mined commercially.



Florida's production of construction sand is mainly from the unnamed
coarse clastics of the central peninsular area.

Introduction
The central peninsula was chosen for the site of the ninth field
trip because of the growing interest in the nature of the stratigraphic
relationship, paleoenvironment and the tectonic conditions that controlled
the deposition of the Miocene and younger rocks in this area. These
sediments are also of considerable economic importance as they contain
the bulk of the State's mineral wealth in the form of phosphate, construction

sand and kaolin.

Geologic Setting

Florida is a part of the eastern Gulf of Mexico sedimentary basin.
This sedimentary basin is divided into two sedimentary provinces, the
north Gulf Coast sedimentary province and the Florida Peninsula sedimentary
province, separated by the Suwannee straits (Pressler 1947, p. 1851). The
north Gulf Coast sedimentary province consists mainly of clastic sediments
and includes the Apalachicola embayment and the southeast Georgia embay-
ment. The Florida Peninsula sedimentary province is characterized by
carbonate sediments and includes a South Florida embayment of the Gulf
of Mexico basin, with its center of deposition passing through Sunniland
Field, Collier County.

The principal structures of Florida are shown on figure 1. The

dominant subsurface structure is the Peninsular arch which forms the axis
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of peninsular Florida. The Peninsular arch trends south-southeast and
extends from southeastern Georgia into central Florida and crests in the
center of northern peninsular Florida around Union and Bradford counties

Applin 1951, p. 3). This structure was a topographic high during Cretaceous

2:d not completely cover it. Beds of Austin age (Upper Cretaceous) were
Zeposited over the crest of this Paleozoic arch,where they overlie early
Ordovician sandstone. Figure 2 is a geologic cross section through Florida
which shows the pinching out of the Lower Cretaceous (both clastic and non-
clastic marine facies) against the Peninsular arch.

The Ocala uplift, well developed along the western margin of the Florida
Peninsula, passes westerly into a series of unnamed noses and basins that
:rend northeast-southwest and terminate in a broadly developed uplift known
zs the Chattahoochee arch. The Chattahoochee arch crests in Holmes, Jackson,
zand Washington counties and trends northeast-southwest.

The South Florida embayment of the Gulf of Mexico basin was proposed
by Pressler (1947, p. 1856) to include Florida south of the Ocala uplift,

Cuba, the Bahama Islands and the intervening submerged areas. Pressler
(op. cit.) thought that the synclinal axis of this embayment plunged 'toward
the Gulf and trends northwestward between Cuba and the Bahamas, and Cuba
and Florida along a general line through great Inagua Island to a point near
the south end of Andros Island, thence across the Bahama Banks to the
Florida Keys near the north end of Key Largo and across Dade and Monroe

counties to the southwest coast of Florida.' Information from wells drilled



since 1947 indicates that the axis of the South Florida embayment actually
passes near the Sunniland and Forty-Mile Bend fields and trends almost
east-west. Northward and updip, the thick sedimentary (principally carbonate)
section thins and pinches out against the Peninsular arch.

The core of the Florida Peninsula is made up of pre-Cambrian
crystalline rocks (encountered in three wells), pyroclastic rocks and
rhyolitic lavas (encountered in eight wells), and sedimentary rocks of early
Ordovician, middle Ordovician, late Silurian or early Devonian (?), and
Devonian age (encountered in 37 wells). Diabase and basalt of Triassic (?)
age (encountered in nine wells) occur either as sills or dikes in some wells
and in others they are presumed to have been flows. Unnamed red beds of
questionably Triassic age occur in two wells in the panhandle (Applin and
Applin 1944, Applin 1951, Berdan and Bridge 1951, Bridge and Berdan 1952).

A cumulative section of 20,000 feet of marine sediments has been
penetrated by the drill in Florida, ranging from Ordovician to Recent in
age. The relationship of these sedimentary rocks to the pre-Cambrian
crystalline rocks and Paleozoic or pre-Cambrian pyroclastic rocks is
shown on figure 2. The nomenclature currently applied to these rocks

appears in the stratigraphic nomenclature chart, figure 3.

Physiographic Setting

The topography of the area of this field trip is the Central Delta
Plain and Tertiary Highlands (Vernon, 1951). This topographic sub-
division extends down the central part of the peninsula from the Okefenokee

Swamp to the southern part of Highlands County and is characterized by
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Figure 3. Florida stratigraphic nomenclature chart (after Puri and Vernon 1959).
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