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MIOCENE - PLIOCENE PROBLEMS OF PENINSULAR FLORIDA

H. K. Brooksl

In the interest of objectivity in evaluating the stratigraphic and
paleontological data we will see on this field trip, the written text of this
guide has been kept to a minimum. The sedimentological characteristics of
the formations to be seen on the trip are described in detail in the inserted
reprint of Pirkle et al, (1965) entitled Hawthorne, Bone Valley and Citronelle
Sediments of Florida. Only the data and comments on correlation and environ-
ment believed to be essential by the person leading the discussion at each
stop are contained in the road log with the measured stratigraphic section.
Because many are not aware of the great amount of information available on the
environmental and correlation significance of new occurrences of land vertebrate
fossils, this information is synthesized in papers by T. H. Patton and S. D.
Webb.

Several years ago Pirkle (1956) recognized the complexities of the strati-
graphy of the materials referred to the Hawthorne Formation. We now know that
Hawthorne-type materials range in age from Lower Miocene to Pliocene. I have
suggested that when valid lithologic criteria have been established for dis-
tinguishing mappable formations of these strata, the Hawthorne should be used
as a group name (Brooks, 1966). The youngest formation in the Hawthorne Group
would be, of course, the Bone Valley Fcrmation as presently used by most
authors in the Bone Valley area (not as used by Riggs and Freas. 1965).

Associated with the Ocala Arch, we will see Hawthorne-type materials
that are Lower Miocene, Upper Miocene, and Pliocene in age. The Middle Mio-
cene is absent over much of the uplifted area. This will be discussed at
STOP ONE at the Devil's Millhopper and again at STOP FIVE north of Ocala.

Off the Arch:dn' such localiti'és as Brooker,. Bartow, ‘and Fort Meade, Middle
Miocene materials of Hawthorne type will be observed. Until such time as
mappable formations are properly distinguished, confusion in interpretation «
of the stratigraphy and structure of north and central Florida will persist.

It is in the interest of a better understanding of these important and
challenging stratigraphic problems that this field trip is being conducted.

1Department of Geology, University of Florida.
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OLIGOCENE AND MIOCENE VERTEBRATES FROM CENTRAL FLORIDA

Thomas H. Patton1

INTRODUCTION

In recent years knowledge of the Mid-Tertiary land vertebrate faunas of
Florida has increased to the point where information currently available in
the scientific literature has become hopelessly out of date. From the stand-
point of the number and geographic location of new sites, the number and diver-
sity of previously unrecognized taxa, and the increasingly longer segment of
geologic time sampled, data have accumulated to an unprecedented degree. This
introductory article should provide the reader with some idea of the extent
and importance of these faunas, as well as their relationships with other North
American fossil vertebrate sequences.

Before 1965. most of our knowledge of pre-Pliocene land vertebrates in
Florida was based on material collected from a single locality, the Thomas
Farm Quarry in Gilchrist County. Isolated and woctly fragmentary specimens had
been collected elsewhere, but with few exceptions, notably at Quincy and Midway
(Simpson, 7932) and near Ashville (Olsen. 1963), did they add appreciably new
information. Further, before Olsen's (1963) recognition of an apparently Late
Miocene (Barstovian) locality near Ashville, the combined faunas represented
a time span ranging through only a portion of the Middle Miocene (Hemingfordian).
As a result of recent discoveries, however, we now have a sequence of vertebrate
faunas ranging in age from Late Oligocene to Late Miocene (and beyond: see
S. D. Webb, this guidebook). More importantly, we have greatly extended our
concept of life as it existed on the Florida land mass in the geologic past.

OLIGOCENE

The most remarkable find to date has been the discovery of an Oligocene
vertebrate fauna in a small sinkhole deposit in a roadcut on Interstate High-
way 75 near Gainesville., This is the oldest Cenozoic land vertebrate fauna
in eastern North America and has revealed the former presence in Florida of
an extensive and surprisingly diversified assemblage of terrestrial vertebrates.
On the basis of the taxa represented, the writer regards this fauna as Late
Oligocene (Whitneyan) age. Aside from its paleontologic importance, it bears
significantly on the interpretation of geologic events in central Florida
during the Cenozoic (see Discussion).

A preliminary list of fossil vertebrates from the I-75 locality includes
the following forms:

ELASMOBRANCHIT

Galeocerdo, tiger shark
Carcharinus, bull shark
Carcharodon, white shark
Isurus, ' mako?

1Florida State Museum, University of Florida. Gainesville.



ELASMOBRANCHII (cont.)

Negaprion, lemon shark
Odontaspis, sand shark
myliobatid ray

AMPHIBIA

Bufo, toad

Scaphiopus,
salamander

spadefoot toad

PISCES

Diodon, puffer
Sphyraena, barracuda
Sciaenidae, drum

REPTILIA

Floridemys, dwarf tortoise
Pseudemys, pond turtle

Boidae, 3 kinds of boid snakes
Colubridae, a new genus of racer
?Amphisbaenidae, lizard

AVES
assorted fragments of bird bones
MAMMALTA

bat

heteromyid or geomyid rodent
eomyid rodent

eumyid rodent

Daphoenus, dog-like carnivore
?Paleogale, mustelid
Mesohippus, small horse

peccary
oreodont (2 kinds)
protoceratid

Nanotragulus, deer-like artiodactyl

The inclusion of the shark and fish fauna is presently questionable.
Certainly it did not accumulate simultaneously with the terrestrial vertebrate
fauna, but more likely was mixed in the upper sediments of the sinkhole deposit
during transgression of an estuarine enviromment. This conclusion is supported
by the presence of a bar of fossil oysters just above the sink deposits. We
are presently attempting to determine whether any of the shark or fish material
is residue from the surrounding Ocala Limestone.

MIOCENE

We now have land vertebrate faunas in Florida representing portions of the
Early, Middle, and Late Miocene. With the notable exception of the prolific
Thomas Farm Quarry, the scattered but increasingly common Miocene localities
have yeilded little but isolated, often fragmentary, bones and teeth. Fortunate-
ly, however, many of these remains are sufficiently taxonomically diagnostic
so that their geochronologic position can be fairly accurately determined.
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Because many of the fossil-bearing deposits are localized sinkhole fillings
in the Ocala and Suwannee limestones, there is seldom recourse to more
"classical" biostratigraphic procedures in arriving at age correlations. 1In
virtually every case reliance is placed almost entirely on faunistic date.
However, in view of the ever-increasing precision in interregional biostrati-
graphic correlation between vertebrate faunas of the North American Tertiary,
this appears to be the most reliable approach. It is hoped that some future
work will be directed towards achieving finer correlations between terrestrial
and marine fossil sequences in the Gulf Coastal Plain.

Early Miocene: Of particular significance is the recognition of
- an apparently Early Miocene vertebrate locality northeast of Brooksville,
in Hernando County. This age assignment was based on a comparison by the
writer of Brooksville material with specimens from Great Plains faunas
housed in the American Museum of Natrual History. With the material
presently at hand, it is difficult to reach a more precise conclusion; it
can be stated only that the taxa are more advanced than corresponding Late
Oligocene forms, yet more primitive than those from the Middle Miocene.
Since the Thomas Farm Fauna is regarded by the writer to be of early Middle
Miocene age (see discussion below), the Brooksville fauna becomes the only
Early Miocene fauna in Florida for which thiere is much evidence. To date, the
Brooksville site has yeilded alligator, canid, tapir, rhinoceros, and oreodont
remains

Middle Miocene: Most of the sparsely productive Miocene localities in
Florida are of Middle Miocene (Hemingfordian) age. These include sites in
Alachua, Gilchrist, and Marion counties, as well as those farther north in
Leon and Gadsden counties. This circumstance is attributable to the fact
that central Florida (on the Ocala Arch) was a positive area with respect to
sea level during the Middle Miocene. Off the arch, the Middle Miocene is
represented by marine Hawthorne sediments (see discussion by H. K. Brooks,
this guidebook).

The most important Miocene vertebrate locality in Florida and the
most productive vertebrate quarry in eastern North America is the Thomas
Farm deposit in Gilchrist County. Since its discovery, this quarry has pro-
duced a continuous harvest of valuable skeletal material, now comprising an
extensive fauna of quite varied aspect. Physical and faunal evidence indi-
cates that the fossil-bearing sediments accumulated in a sinkhole formed in
the underlying Ocala Limestone (for contrasting opinions on this subject,
see Puri and Vernon, 1964; and Patton, 1964). The writer has previously dis-
cussed some of the problems attendant to vertebrate biostratigraphy in Florida
(Patton, 1964):

"The inferred geologic conditions under which the Thomas Farm
deposit accumulated and certain aspects of its lithostratigraphic
and biostratigraphic correlation are still in dispute. Much of
the difficulty arises from the unusually complex nature of Cenozoic
stratigraphy and fossil occurrences in peninsular Florida. Solution
of the Suwannee and Ocala limestones which underly most of the
fossiliferous deposits in this region, has been active since Miocene
time. Numerous sinkhole, cave, and fissure deposits have accumu-
lated at varying times throughout this period, so that study of a
series of adjacent sink or fissure deposits in one small geographic
area (even within a few acres) might reveal faunas representing a
total time span ranging from the Miocene to the Recent. Obviously
the isolated nature of the deposits makes physical correlation, even
in a small area, difficult at best. Most of the deposits are con-
tained within extremely small catchment basins; the sediments are
usually locally derived, and reflect the influences of local climate,



topography, and source lithology. As a result, lithostratigraphic
correlation of such deposits over a broad geographical area be-
comes a formidable, '+ ot impossible, task. In any attempt at
correlation, therefore, reliance has to be placed at the outset

on faunistic data. A complication to this approach lies in the
rather strong ecologic bias one encounters from one deposit to
another. In many localities, the restricted areal extent of the
fossil deposits favors the interment of a fauna representing

only one ecotope, so that within a given area one fauna may re-
flect a spring or pond association while adjacent ones may represent
sink or marsh enviromments. As a consequence of such limited sampl-
ing, it is often difficult to achieve a clear picture of the broad
ecologic associations of animals in one region at a given time.
Furthermore, the presence within one solution complex of closely
situated deposits yeilding faunas of totally disparate ages and
reflecting perhaps quite different climatological and environmental
conditions introduces the additional problem of separating temporally
isolated faunas. 1In terms of biostratigraphy and zoogeography, this
presents to the paleontologist a dilemma wherein he must decide what
associations he may attribute to ecological influences and which are
the result of historical and/or evolutionary events. This type of
stratigraphic picture stands in strong contrast to the generally more
classical configurations of Western North America."

The age of the Thomas Farm deposit usually has been considered to be
Late Arikareean (late Early Miocene). White (1942) believed it to be somewhat
older, but based his thesis on paleogeographical arguments (concerned with the
extent, depth, and length of existence of the so-called Okefenokee Trough)
that are disputed by many workers. Romer (1948), on the basis of general faunal
make-up, and Bader (1956), using evidence based on horse data, agree on a Late
Arikareean assignment. Wood (1964) states that the Thomas Farm rhinoceroses
suggest a Late Arikareean or Early Hemingfordian age for the deposit. 1In a
study of artiodactyls from the Miocene of Texas and Florida, the writer (Pattan,
1966) concluded that the fauna was of Hemingfordian age.

The Thomas Farm Fauna includes the following forms:

AMPHIBTA

Scaphiopus cf. holbrooki, spadefoot toad
Leptodactylus abavus, robber frog

Bufo praevius, toad

Hyla goini, tree frog

Gastrophryne cf. carolinensis, narrow-mouthed toad
Rana miocenica, frog

Rana bucella, frog

Rana cf. pipiens, leopard frog
Notopthalmus robustus, salamander

Siren hesternus, siren

Batrachosauroides dissimulans. salamander

REPTIL A

Leiocephalus sp., gridiron-tailed lizard

Iguanidae, 3 indeterminate species







