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INTRODUCTION

Development of guidelines for wise management of Florida’s natural
resources depends upon a good working knowledge of the State’s geology
as it relates to man’s environmental problems. Management decisions must
be based upon adequate geologic data for such fields as waste disposal,
water resources management, land management, highway construction, geologic
hazards, soils mapping, mining and reclamation.  Environmental geologic
maps provide the basic data needed for the creation and execution of sound
programs in the above-mentioned fields. It is hoped that this map will not
only serve the purpose tor which it is intended but will also serve as a base
map for future presentation of geologically related data of a more specialized
or local nature. The ultimate purpose of the State’s environmental geology
mapping program is to insure development of Ilorida’s natural resources
with the least possible environmental damage.

This map presents geologic data in such a way that it can be under-
stood by persons not specially trained in the science of geology. Common
rock types are shown as they occur tfrom just below the soil zone to depths
of expected use for most purposes. Mapping involved aerial photographic and
topographic interpretation and field work (visiting quanies, borrow pits,
canals, road cuts and other rock exposures) to provide the necessary data
points. Use was also made of all published and unpublished data in the files
of the Florida Bureau of Geology plus published reports of the U. S.
Geological Survey and the U. S. Soil Conservation Service.
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REGIONAL SETTING

The sediments in the area of this study are dominated by a subsurface
feature of Tertiary age known as the Ocala uplift or Ocala high. This structure
was documented by Vernon (1951, pp. 54-58) as “a gentle flexure approximately
230 miles long and about 70 miles wide, where exposed in central peninsular
Florida.”  Eocene and Oligocene limestones associated with this feature
are exposed extensively throughout the map area. Miocene and younger
sediments are also present forming the dune and highland areas.

The two major physiographic divisions in the map area, as proposed
by Puri and Vernon (1964), are the Central Highlands and the Coastal
Lowlands.  The Central Highlands trend northward from the vicinity of
Dunnellon and are made up of the following geomorphic features: the
Brooksville Ridge, Fairfield Hills, Bell Ridge, High Springs Gap, Dunnellon
Gap, Sumter Upland, QOcala Hill, Martel Hill, Cotton Plant Ridge, and finally,
the Northern Highlands. The Coastal Lowlands consist of such features
as the Chiefland Limestone Plain, various river valley lowlands, the Wacca-
sassa I'lats, and coastal terraces.

Location and Extent-The map area is bounded geographically on the
west by the Gulf of Mexico and on the east by the meridian of longitude
82° West. The northern and southern boundaries respectively are the
parallels of latitude 30° North and 29° North. The counties shown in
their entirety are Levy, Dixie, Gilchrist, and Alachua. Other counties only
partially shown are Taylor, Lafayette, Suwannee, Columbia, Union, Bradford,
Clay, Putnam, Marion and Citrus. The major rivers running through the area
are the Suwannee, Santa I'e, Olustee, New and Withlacoochee.

Population and Development--The map area totals approximately 4,725
square miles and has a population density of 38 people per square mile.
Most of the land, however, contains fewer residents than the average because
the population is concentrated around the major cities. The 1970 census
by county is: Alachua - 104,764 with 68% urban; Marion - 69,030 with
40.4% wurban; Levy - 12,756 with no urban; Dixie - 5,480 with no urban;
Gilchrist - 3,551 with no urban; Taylor - 13,641 with 56.5% urban; Lafayette -
2,892 with no urban; Bradford - 14,625 with 33.1% urban; and Union -
8,112 with no urban. By comparing the 1960 census with the 1970 census
a growth rate for each county has been ascertained. From the largest
population increase to the smallest, the rates are: Alachua, 41.4%; Union,
34.2%; Marion, 33.7%; Gilchrist, 23.8%; Levy, 23.1%; Dixie, 22.3%; Bradford,
17.5%; Taylor, 3.69%; and Lafayette, 0.1%.

Gainesville is the largest and tastest growing city in the area. Its
1970 population of 64,510 resulted from a 117% population increase be-
tween 1960 and 1970. Gainesville has the distinction of being the home of
the University of Florida since 1853. Ocala, with a population of 22,583,
is the next largest city in the area and has had a 66% increase in population
from 1960 to 1970. Some of the other important towns with more than
1,000 population are Trenton, Chiefland, Alachua, Cross City, Williston,
Starke, Newberry, Lake Butler, High Springs, Hawthorne, and Dunnellon,

Industry and Transportation—-Being a predominantly rural area, the
major industries are agriculture and forestry. The principal crops grown are
corn, watermelons, peanuts, peppers, potatoes, cucumbers, and tobacco. Cattle,
swine, and poultry farming also are important economic factors in this
district. Large tracts of land, abundant with planted pines and some native
hardwoods, help to make forestry a major contributor to the economy of the
area. Limestone quarrying operations are also in existence, with most of the
limestone being crushed and used as aggregate for highway construction.

The two major four-lane highways traversing the area are Interstate
75 and U. S, Highway 19. Interstate 75 is a north-south route which crosses
Marion County near Ocala and Alachua County near Gainesville. U, S.
Highway 19 is also a north-south route and more or less parallels the coast-
line through Levy, Dixie, and Taylor counties. Numerous other state and
county roads criss-cross the map area.

The major cities as well as most of the rural areas are served by
railways and bus lines. This district has the distinction of having the first
cross-state railroad line. In 1860 the Florida Railroad linked [Iernandina,
on the east coast, with Cedar Keys on the west. Commercial air service
is available in Gainesville and Ocala and there are several smaller airports
in the rural communities of the area.

Climate-The average annual temperature for the area is approximately
71° I with July and August being the hottest months. The average annual
precipitation is approximately 49.5 inches, but differs markedly from year
to year. The record for rainfall over a 24-hour period in [Ilorida is held
by Yankeetown, located on the coast in southwest Levy County. This
municipality received 38.7 inches of rainfall on September 5-6, 1950. Since
1888 this area has had six reported hurricanes come ashore on its Gulf
Coast.

GEOLOGIC DISCUSSION

Surface deposits of west central Florida are mostly limestones which
resulted from marine deposition during the Eocene epoch (deposited from
58 to 36 million years ago) and the Oligocene epoch (deposited from 36 to
25 million years ago). These limestones are covered by Miocene to recent
sands and clays (deposited from 25 million years ago to present) of variable
thicknesses with the highland areas being composed of a considerably thicker
sequence. Most of the exposed limestone belongs to the late Eocene Ocala
Group, although, in the vicinity of Gulf Hammock there are exposures of
the late Middle Eocene Avon Park Limestone. The Avon Park Limestone
is the oldest outcropping formation in [Florida. Other Tertiary limestone
outcrops in the map area belong to the Suwannee Limestone of Oligocene
Age and the Hawthorn Formation of Miocene Age.

In south-central Levy County dolomite is exposed consistently enough
to be delineated into three areas. On surface exposure these dolomites can
generally be described as tan to brown, very dense, poorly fossiliferous,
and massive. They can also be very finely crystalline and occasionally
laminated (resembling siltstone) with plant remains between the dolomite
layers. The dolomite, as represented on the map, is associated with the Avon
Park Limestone. The environments favorable for the deposition of the Avon
Park Limestone are described by Vernon (1951) as “shallow coastal bays,
beaches, and marine shelves where almost no clastic material was being
deposited.” In the map area the Avon Park Limestone was apparently
dolomitized subsequent to deposition, thus making it very difficult to recognize
fossils and structures indicative of a particular environment. On cross section
C<L’ the lower continuous dolomite bed and some of the limestone-dolomite
beds in southern Levy County are associated with the Avon Park Limestone.

The limestone-dolomite lithology is exposed in parts of Levy, Dixie,
and Taylor counties. Being equated with this lithology means that for any
given locality the type of carbonate rock that is encountered will vary from
a limestone to a dolomite and will exhibit differing degrees of recrystalliza-
tion. In Levy County the limestone-dolomite lithology is associated with the
Inglis [Formation, one of three separate stratigraphic units within the Ocala
Group.  This formation surrounds the Avon Park Limestone in outcrop
pattern and is recognized primarily by its abundant echinoid fauna. In
southwestern Dixie County and around the Steinhatchee River a dolomite
lense occurs in the basal section of the Upper Ocala Crystal River Formation.
This lense is informally termed the Steinhatchee dolomite member and out-
crops continuously along the coast from Horseshoe Beach to the Steinhatchee
River. The contact with the Crystal River Formation can be seen in several
embankments along the Steinhatchee River.  The Steinhatchee dolomite
member crops out irregularly with limestones of the Crystal River Formation
and is therefore equated with the limestone-dolomite lithology. North of
the Steinhatchee River extending into Taylor County the limestone-dolomite
lithology is associated with the Suwannee Limestone. In Taylor County the
Suwannee is normally a highly recrystallized granular limestone, except along
the coast where it contains a large amount of dolomite. On cross section
CC’ the Suwannee Limestone is equated with the limestone-dolomite lithology
which underlies much of Taylor County and pinches out against the limestone
lithology in Dixie County.

Limestone, as depicted on the Environmental Geology Map, occurs in
the Williston Formation, the Crystal River Formation, and th: Suwannee
Limestone. The Williston I'ormation forms a band around the Inglis [Formation
extending into western Marion, northern Levy, and southern Dixie counties.
The Williston Formation is recognized by having more granular textures and
higher porosities than the Inglis or Crystal River and generally it is harder than
the Crystal River and softer than the Inglis. The faunal make-up of the
Williston could be described as a transitional bed between the Inglis and
Crystal River, consisting of a few species of marine organisms that are common
to the Inglis and many others belonging to the Crystal River., The Crystal
River I'ormation crops out from the vicinity of the Steinhatchee River across
Lafayette, Dixie, and Gilchrist counties to southeastern Alachua and eastern
and southern Marion counties. The Crystal River lithology can be described
as a very fine grained, chalky, porous, cream colored limestone which
contains many large foraminifers and mollusks. On the cross sections the
Crystal River and Williston are associated with the limestone lithology lying
close to the surface. The limestone lithology associated with the Suwannee
Limestone crops out in southern Columbia and Suwannee counties and is
normally a hard, cream to yellow, massive, chalky limestone with numerous
echinoids. The limestones throughout the map area are generally very high
in calcium carbonate content. Occasionally the limestone has been silicified
and is commonly called chert.

The clayey sands overlying the Tertiary limestones and forming much
of the highland areas in north central I'lorida are commonly associated with
sediments of Miocene age. More specifically, a Miocene unit called the
Hawthorn FFormation is exposed on the map in the northeast quadrant and
in parts of Marion County. The Hawthorn is of a very diverse lithologic
nature. It is composed of interbedded sands, clayey sands, sandy clays,
dolomites, and limestones, which are all intermixed with phosphate grains
of variable sizes. The Hawthorn is represented on cross section B-B' as
clayey sands containing lenses of limestones and dolomites. These lenses of
carbonate and clastic sediment pinch-out over the Ocala Limestone in what
is apparently a deeply solutioned cavity in the vicinity of Orange Lake. The
Hawthorn in peninsular Florida is thought to be largely a result of near shore
marine deposition during Miocene time. The clayey sands which crop out
in Gilchrist, western Alachua, and Levy counties belong to the Alachua
Formation. The Alachua is of upper Miocene, possibly Pliocene age, and
like the Hawthorn is of a very diverse lithology. It is a mixture of sands,
clayey sands, and sandy clays. The Alachua has been mined in many
localities in the map area tor the hard rock phosphate that is commonly
found in its lower section.

The fine to medium sands and silts, which cover almost the entire
map area, are associated with Pliocene and Pleistocene sea level stands
These sands were only mapped where they had attained an appreciehle
thickness (at least 8 to 10 feet).

The limestone surface throughout the map area is extensively pinnacled
because of solution, and outcrops of the top of the limestone are wquite
variable in elevation. The lower elevations, including the coastal areas, have
more consistent outcrops of limestone than the upland areas. Dolomitization
and silicification make limestones in some areas more resistant to dissolution.
An example of this can be seen west of Gainesville and in some areas of
Marion County where residual silicified limestone boulders can be seen
embedded in a clayey sand matrix above a more deeply buried limestone
surface.  The original limestone surface having been lowered, the more
resistant materials are then left at the surface. Apparently, the karst surface
has been developing from Miocene to Recent times when the limestone surface
was above sea level and exposed to weathering and solutioning agents.
Subsequent sea level transgressions are responsible for much of the dolomitiza-
tion and some areas, such as Gulf Hammock, may have existed as more
resistant limestone islands at certain times.

PHYSIOGRAPHY

The IFlorida peninsula has been divided into three distinct geomorphic
zones by White (1970). These zones are the northern or proximal zone, the
central or mid-peninsular zone, and the southern or distal zone. The map
area falls primarily into the central zone, with the northeastern section
directly northwest and east of Gainesville belonging to the northern zone.

Characteristically, the central zone is a series of ridges and valleys which runs
parallel to the peninsula coastline. The northern zone is the continuous
highland area running from the St. Johns River Valley to the panhzndle of the
state.

The wesiern portion of the map is part of the physiographic province
known as the Gulf Coastal Lowlands. These lowlands begin at the present
coastline and extend eastward to eastern Gilchrist, central Levy, and central
Suwannee counties, bounded by the Brooksville Ridge on the ecast and the
Northern Highlands on the north. Within the boundaries of the Gulf Coastal
Lowlands there are several river valley lowlands and three marine terraces.
These terraces and associated shorelines, beginning with the youngest, are
the Silver Bluff, Pamlico, and Wicomico.

The Silver Bluft shoreline is considered to be at an elevation of 10
feet on topographic maps. In Levy County, the Silver Bluff terrace is
associated with a coastal marsh belt. This marsh belt, extending from the
Withlacoochee River Valley lowlands to the Suwannee River Valley lowlands,
is composed primarily of Pleistocene to recent marine sediments underlain
by limestones and dolomites at a shallow depth. In Dixie County, the Silver
Bluff terrace extends inland as far as six miles and is also represented by
coastal marshes. The Silver Bluff terrace is very narrow in the portion of
the Taylor County coast shown on the map.

The Pamlico sea, which probably attained an elevation of 25 feet,
left a distinctive mark on Taylor County in the linear arrangement of a series
of 15- to 50-foot high dunes that parallel the coast. The toe of this strand
line is marked by a 10-foot contour line, indicating that the Silver Bluff
and Pamlico seas in this area did not extend inland to any great extent.
In Dixie County, the Pamlico escarpment is less well defined, but the terrace
can be considered to exist between the 10-foot and 25-foot contours.
The northern extremity of the sand lithology that parallels the Suwannee
River in Dixie County is thought to be a dune belt associated with the Pamlico
Sea. The southern portion of this lithology is not as pronounced on topographic
maps, but does show up in well cores. South of this sand lithology, across
the Suwannee River and rising above the Pamlico Terrace, is an area of
ancient sand dune and bar development. These features, according to
Vernon (1951), probably existed as sand bars during Pamlico and Wicomico
times. There is probably some relationship between these northern Levy
County dunes and the prominent sand lithology in eastern Dixie County.
The Pamlico Terrace continues to the South in Levy County, being bordered
by the Silver Blutt shoreline and the Brooksville Ridge.

Just north of the town of Gulf Hammock, and occupying central
Levy County, is a swampy feature known as the Waccassassa I'lats. In
Levy County the Flats are composed of varying amounts of clayey sands
(14 to 18 feet thick) overlying a limestone surface. The Ilats extend
directly north into Gilchrist County, crossing the sand lithology and ending
in the vicinity of Cow Creck and the Santa I'e River. The lithology of the
Waccassassa Ilats in Gilchrist County varies from a sand to a clayey sand,
in most cases being considerably thicker than in Levy County. The origin
of the Waccassassa I'lats is quite debatable.  Vernon (1951) and White
(1970) pointed out the probability of fluviatile processes while Puri, Yon.
and Oglesby (1967) believed that marine processes were responsible.

Located to the northwest of the Waccassassa Flats in Levy County is
a limestone shelf associated with the Wicomico Terrace (75- to 100-foot
elevation) that is called the Chiefland Limestone Plain. In the vicinity of
Chiefland the limestone has been eroded into a flat rolling surface, probably
by marine related processes during Wicomico time, and the low areas are
filled in with fine clayey sands. Just south of Chiefland the limestone
plain is divided by a Y-shaped lake named Long Pond. In western Gilchrist
and eastern Dixie counties, the Chiefland Limestone Plain is represented by
a fairly ftlat swampy surface underlain at a very shallow depth by limestone.

Between the Chiefland Limestone Plain and the Waccassassa Flats,
in Gilchrist County, is a physiographic feature known as Bell Ridge. This
ridge is actually a series of sand hills varying in elevations from 80 to 100
feet above mean sea level. On the map they are represented by the sand
lithology extending from the town of Bell in northeasterly and south-
easterly directions., These sand hills may have originated as an offshore
barrier chain paralleling the Brooksville Ridge during Wicomico time.

The Central Highlands extend south from the northern extremity of
the Brooksville Ridge to Gainesville and eastward. It is represented by
highlands composed essentially of Miocene sands and clays and lowlands
made up of soluble limestones. The geomorphic features recognized in
the Central Highlands are the Central and Western Valleys, High Springs
Gap, Dunnellon Gap, Brooksville Ridge. Fairfield Hills, Sumter Upland, Ocala
Hill, Martel Hill, and Cotton Plant Ridge.

The Brooksville Ridge is a lincar feature about 110 miles long that
is divided into two sections by the Withlacoochee River at Dunnellon. The
northern portion, which runs through the map area, is some 50 miles long
and varies in width from 4 to 6 miles. The ridge is composed of a pre-
dominant sand lithology encompassing the central map area from Dunnellon
to east-central Gilchrist County. The thick sands of the Brooksville Ridge
are believed to be a result of the Wicomico stand of the sea at an approximate
elevation of 100 feet. Underlying these surficial sands are clayey phosphatic
sands, and it may be largely a result of these underlying materials that the
northern portion of the Brooksville Ridge exists as a highlands today.
Due to the insolubility of these sediments, they were less prone to lowering
by solution. Consequently, they exist as a highlands, while the more soluble
limestone plains surrounding the ridge were reduced to lowlands.

Directly north of the Brooksville Ridge is a geomorphic feature known
as the High Springs Gap. The Santa Fe River flows through this Gap to
confluence with the Suwannee River. The Gap is bounded to the north by
the Northern Highlands and to the south by the Western Valley. In the
extreme southern portion of the map area the Withlacoochee River cuts
through the Brooksville Ridge to form the Dunnellon Gap.

The Fairfield Hills extend some 20 miles from extreme southern
Alachua County into northwestern Marion County. On the environmental map
this feature can be recognized by the clayey sand lithology in northwestern
Marion County. Other lithologically similar features to the south of the
Fairfield Hills are the Ocala Hills and Martel Hill. The Ocala Hills extend
9 miles southeastward from the city of Ocala. Martel Hill lies just two miles
south of the Fairfield Hills. White (1970) felt that these features were
remnants of a former widespread highland, preserved from reduction by
dissolution by overlying relict coastal features.

Directly west of Martel Hill is a sandy feature known as the Cotton
Plant Ridge. Its length is about 16 miles and it attains a width of about
5 miles. On topographic maps this area appears to be a dune field, but its
northwest-southeast orientation is contrary to other dunal features in the
area. Adjacent to this ridge and forming the lower areas to the east is the
Sumter Upland.

The Western and Central Valleys are recognized on the environmental
map as being the areas of limestone separated by the clayey sands of the
Fairfield Hills with the Western Valley continuing on to the High Springs
Gap. These two valleys are connected by a physiographic feature known
as the Alachua Lake Cross Valley. This feature joins the northern end of
the Central Valley to the Western Valley between the northern extremity
of the Fairfield Hills and the city of Gainesville. This area is known as
Paynes Prairie and is represented on the environmental map as limestone
More accurately, though, the limestone surface in Paynes Prairie is buried
beneath about 6 to 10 feet of sands and clays with some residual limestone
at the surface. Vernon (1951) called the Western Valley in Levy, Alachua,
and Gilchrist counties the Williston Limestone Plain.

North of the Alachua Lake Cross Valley and covering the region to
the northwest and east of Gainesville is the Northern Highlands. Exposures
on the map in the Northern Highlands are primarily clayey sands, but in the
river valley lowlands, Trail Ridge, and the northeastern Alachua County
areas, medium-fine sand is predominant. Trail Ridge is a relict littoral
feature and is represented by the sand lithology in the extreme northeastern
corner of the map. The rivers flowing through the Northern Highlands
usually have deposited thick amounts of medium to fine sand and silts
on their flood plains and embankments. In most cases, as the rivers flow
out of the Northern Highlands onto a limestone terrain they have a tendency
to incise themselves. This is well exemplified by the Santa Fe River at O’Leno

State Park in Columbia County. The Santa Fe River disappears and follows
a subterranean course before reappearing several miles to the south. The
Santa e River, however, has an abandoned surface channel between the
points of disappearance and reappearance. The river flows in this channel
at times of very high water.

At Thomas Farm in northern Gilchrist County, an assemblage of
Miocene and Pliocene terrestrial vertebrate remains were found in the clayey
sands of the Alachua FFormation. This gives a good indication that at least
parts of the Ocala High area were above sea level during Miocene time and
were being surrounded by an influx of the marine sediments. These arcas
may have been connected to form a small peninsula which joined the larger
continent to the north in the vicinity of Tallahassee. Several terrestriai
Miocene vertebrate remains have also been found around Tallahassee. Through-
out Miocene time the exposed limestones were being reduced by erosion and
dissolution. Pliocene-Pleistocene seas transgressed the Ocala uplift area altering
the elevated Miocene sediments with the formation of shorelines and offshore
bars.  The limestone plains became lagoons and shallow offshore areas.
The Brooksville Ridge as it exists in the map area is an excellent example of
this process. The core of the ridge is composed of Miocene sediments, which
were probably deposited in a coastal lagoon or brackish river. The Western
Valley and Gulf Coastal lowlands probably were boundaries to this feature
in the carly Miocene. As time progressed the surrounding limestone plains
were reduced to a lower elevation than the Miocene sediments. The Plio-
Pleistocene scas then covered the area and since the Miocene clastics were
at a higher elevation they were encroached upon and littoral processes
formed oftshore bars and other coastal features.

ECONOMIC GEOLOGY

Most of the area represented by the map has large reserves of high
quality limestone. Hard rock and pebble phosphate have previously been
mined in parts of Alachua, Gilchrist, Levy and Marion counties. There also
are abundant deposits of sand mined locally.

Limestone quarrying operations are, or have been, in existence in all
of the counties where limestone is exposed. Quarrying is normally carried
out by the use of draglines and occasionally by blasting. The limestone
is primarily used for road base material and numerous small quarries are
adjacent to the major highways. Dolomite and dolomitic limestone are also
mined and used ftor road base material, agricultural soil conditioners, and
sometimes as aggregate in concrete.

Pebble phosphate deposits are located within the clayey sands of
the Hawthern Formation in the northeastern portion of the map area. These
deposits are deeply buried and to extract them by present mining methods
would be economically unfeasible. Hard rock phosphate occurs at the base
of the Alachua Formation which is represented on the map by the clayey sand
lithology running from Gilchrist and Alachua counties through Levy and
southwestern Marion counties. The first attempt at mining pebble phosphate
in I'lorida took place near the town of Hawthorne in 1883 and hard rock
phosphate was first mined near Dunnellon in 1890. Although in the past
hard rock phosphate was mined extensively, there is at the present time no
phosphate being mined in the map area.

Sand is abundant throughout the district with the thickest sequences
being found on the Brooksville Ridge. [t is mined locally and used for
construction, fill material, and asphalt.

Limonite occurs irregularly over much of the map area and the thicknesses
and distribution of the deposits are highly variable. Several outcrops of
limonite are exposed just west of Chiefland and according to local sources
the material was mined by the Confederacy during the War Between the States
tfor use in the production of iron.

0il and gas have not been produced from any of the thirty-five
exploratory wells in the map area.

GROUND WATER

Ground water is the subsurface water in the zone of saturation, the
zone in which all interstitial spaces are filled with water. Once water has
infiltrated into the zone of saturation, it moves laterally under the influence
of gravity toward places of discharge such as springs, wells or lakes, The
medium which transports subsurface water is called an aquifer and is defined
as a natural zone below the surface that will yield water to wells in sufficient
quantity to be economically important. The two major types of aquifers
are the unconfined aquifer, which is in direct contact vertically with the
atmosphere through open pore spaces or pores, and the confined aquifer,
which is separated from the atmosphere by relatively impermeable strata.
Another type of aquifer is the perched aquifer, which is an isolated unit
containing ground water whose position is governed by stratigraphy or structure.

The Floridan Aquifer is the principal water-bearing unit in the map
area and exhibits characteristics of both confined and unconfined aquifers.
The Floridan is considered a confined aquifer where it is covered by low
permeability clayey sands and sandy clays, and is considered an unconfined
aquifer where it is thinly veneered by sands or is exposed at the surface.
Another good source of ground water in the map area is the “‘secondary
artesian aquifer,”  This aquifer is restricted to the highland areas. A less
important unconfined aquifer exists in the surficial sand deposits of the map
area. This unit is termed the water table aquifer and is more apparent where
it is underlain by the clayey sands or sandy clays of the highland arcas.

The Floridan Aquifer is composed primarily of permeable limestones
and dolomites of Tertiary age. In the northeastern portion of the map the
IFloridan Aquifer is under artesian conditions (it is confined beneath a
relatively impermeable layer of sediment) and throughout most of the western
map area it is under water table conditions. The Floridan receives recharge
through localized rainfall in areas where limestones and dolomites are at the
surface or are only veneered by a thin layer of sand. The Floridan Aquifer
also receives recharge from smaller perched aquifers, lakes, and streams where
the impermeable scdiments supporting these features have been breached
allowing downward percolation of water. Another method of recharge to
the aquifer is by the infiltration of water through the relatively impervious
overlying sediments into the major water bearing unit below. Recharge
of this type occurs primarily in the northeastern section of the map. Ground
water is discharged from the aquifer by springs, municipal and private wells,
seepage into rivers and upward movement into overlying secondary aquifers.
The dissolved solids in water from the upper part of the Floridan Aquifer in
the map area are predominantly calcium and magnesium carbonates and
bicarbonates with total concentrations ranging from less than 250 ppm to
about 1000 parts per million,

The ‘“‘secondary artesian aquifers” are found within the clayey sand
sequence of the northeastern portion of the map area. These aquifers normally
occur within the Hawthorn Formation in the form of thin discontinuous
limestone, dolomite, sand or shell beds which are surrounded by relatively

impermeable clayey sands and sandy clays. When the potentiometric surface
(the level to which water will rise in tightly cased wells) of the perched

aquifer is lower than the water table in the overlying sediment, it can receive
recharge from above. The secondary artesian aquifers are recharged from
the underlying [I'loridan Agquifer when the potentiometric surface of the
Floridan is higher than the potentiometric surface of the secondary artesian
aquifer. The secondary artesian aquifer discharges water into the I’loridan
Aquifer in much the same manner. When the potentiometric surface of the
Floridan is lower than that of the secondary artesian the perched aquifer
discharges into the Floridan Aquifer. The amount of water which can be
pumped from a secondary artesian aquifer is much less than from the Floridan,
but would probably be enough for small domestic supplies. The quality of
the water from these aquifers is inferior to the Tloridan as they contain
more dissolved solids.

The water table aquifers which occur in the surficial sand deposits
are present primarily in the highlands of the map area. The water table
aquifer reccives recharge almost entirely from raintall and to a lesser degree
by upward percolation from lower aquifers when their potentiometric surfaces
are higher than the water table. Water tfrom this aquifer is discharged by
scepage into underlying aquifers when the potentiometric surface of the
underlying aquifers is lower than the water table of the surficial sand
aquifer.  Water is also discharged into lakes, streams, wells, and lost to the
atmosphere by evapo-transpiration.  The quality of the water within this
aquifer is considered to be poor because of the high concentrations of iron
and tannic acids.

OUTCROPS OF INTEREST

1. Levy County: Township 148, Range 16E, Section 28 Northeast quarter
of Northeast quarter, Dixie Lime & Stone Company quarry 1.2 miles south
of Gulf Hammock on U. S. 19. A silty dolomite with interbedded plant
remains and a very hard, dense dolomite are exposed at this locale. Both
of these exposures are from the Avon Park limestone.

2. Citrus County: Township 17S, Range 16E, Section 11 Northwest quarter
of Southeast quarter, Dolime quarry just south of Barge Canal on U. S. 19.
Dolomite nodules, calcite crystals and echinoids are abundant in excavated
areas.  The dolomite and limestone from this locale are trom the Lower
Ocala Group.

3. Dixie County: Township 8S, Range 10E, Section 15 Southwest quarter
of Southwest quarter, natural bridge on Steinhatchee River %2 mile north
of U. §. 19. The Crystal River IFormation is exposed in the river banks and
forms a natural bridge at this locale. A good collecting locale for Upper
QOcala foraminifera, mollusks and echinoids.

4. Union County: Township 6S, Range 18E, Scction 9 Northwest quarter
of Southwest quarter, streamcut beneath bridge on Highway 241, % mile
north of intersection with Highway 79i. A small waterfall is formed by
more resistant beds in a typically phosphatic Hawthorn sequence.

5. Taylor County: Township 8S, Range 10LE, Section 32, Northwest quarter
of Northeast quarter, just off Highway 51 at Steinhatchee I'alls. A dolomite
lense informally called the “Steinhatchee Dolomite Member™ ot the Ocala
Group is exposed in the river bed and banks.
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