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GLOSSARY

Alkalinity: A measure of the capacity of the water to
neutralize acids.

Aquifer: A geologic formation, group of formations,
or part of aformation that contains sufficient saturated,
permeable materia to be able to yield significant
guantities of water to wells and springs.

Artesian: A condition in which ground water in awell rises
above the top of the water-bearing formation that is
tapped by the well.

Buffered: The resistance of water to achangein pH.

Carbonates. Rock composed chiefly of carbonate minerals
(calcium, magnesium); examples are limestone and
dolomite.

Condensation: The process by which water changes from
the vapor state into the liquid or solid state.

Conductivity: See specific conductance.

Dissolved oxygen: Atmospheric oxygen that is dissolved
and held in solution in water. Only a fixed amount of
oxygen can be dissolved in water at a given tempera-
ture and atmospheric pressure.

Dissolved solids: The sum of al the dissolved constituents
in awater sample. Major components of dissolved
solids are the ions of the following: calcium,
magnesium, sodium, postassium, bicarbonate, sulfate,
and chloride.

Drainage basin: A part of the surface of the Earth that
drains to a body of water by way of overland flow or
stream flow.

Drainage lake: A lake that has a surface-water outlet.
Evaporation: The process by which water is changed from
the liquid state into the gaseous state through the

transfer of heat energy.

Evapotranspiration: The sum of water lost from a given
land area during any specified time by transpiration
from vegetation and building of plant tissue; by
evaporation from water surfaces, moist soil, and snow;
and by interception (rainfall that never reaches the
ground but evaporates from surfaces of plants and
trees).

Flushing rate: The rate (volume per unit time) at which
water leaves alake, either through a surface-water
outlet or through ground-water seepage.

Geomorphology: The study of the configuration and
evolution of land forms.

Ground water: Water below the land surface in the zone of
saturation.

Hydraulic gradient: The difference in water levels at two
points divided by the distance between the two points.
Either horizonta or vertical hydraulic gradients can be
measured.

Hydrologic budget: An accounting of the inflow to, outflow
from, and storage in a drainage basin.

Hydrologic cycle: A term denoting the circulation of water
from the ocean, through the atmosphere, to the land;
and then, with many delays, back to the ocean by
overland and subterranean routes, and in part by way
of the atmosphere; also includes the many paths by
which water is returned to the atmosphere without
reaching the ocean.

Hydrology: The science of the water of the Earth.

Hydrostatic pressure: The pressure exerted by the water at
any given point in abody of water at rest.

Infiltration: The flow of water into the surface of the Earth
through the pores of the soil at land surface. Distinct
from percolation (see definition).

Interception: The process and the amount of rain stored
on leaves and branches of vegetation that eventually
evaporates back to the atmosphere.

Limnology: The branch of hydrology pertaining to the study
of lakes.

Overburden: The loose soils, sand, gravel, or other
unconsolidated materials overlying arock stratum.

Nitrogen: An essential plant nutrient. High concentrations
can lead to excessive plant growth and water-quality
problems.

Pan coefficients: Mathematical ratios that relate lake
evaporation to measured pan evaporation.

Percolation: Flow of water through a porous substance,
usually in avertical direction (downward). Rainfall, as
it reaches the land surface, first infiltrates the surface,
then percolates downward.

pH: A measure of how acidic or alkaline water is, based on
the concentration of hydrogen ions in the water.

Phosphorus: An essential plant nutrient. High concentra-
tions can lead to excessive plant growth and water-
quality problems.

Potential evapotranspiration: The maximum amount of
water that would be evaporated and transpired if there
was no deficiency of water in the soil at any time for
the use of vegetation.

Potentiometric surface: Animaginary surface that
represents the height to which water will risein a
tightly cased well.

Precipitation: The discharge of water, inliquid or solid
state, out of the atmosphere, generally upon aland or
water surface. It is the common process by which
atmospheric water becomes surface or subsurface
water. Precipitation includes rain, hail, sleet, and snow.

Residence time: The time necessary for the total volume of
water in alake to be completely replaced by incoming
water.

Glossary



Retention pond: A pond constructed for the purpose of
retaining stormwater runoff. Water in retention ponds
evaporates or infiltrates the bottom of the pond,
eventually recharging the underlying ground water. If
there is a surface outlet to another body of water, the
pond is called a detention pond.

Seepage: The process of water moving slowly through the
subsurface environment, or the actual water involved
in the process of seepage.

Seepage lake: A lake that has no surface-water outflow; a
landlocked lake.

Seiche: The free oscillation of the bulk of water in alake
and the motion caused by it on the surface of the lake.

Snkhole: A funnel-shaped depression in the land surface
that connects with underground passages or caverns.

Solution processes: The chemical processes by which rock
is dissolved by interactions with water.

Specific conductance: A measure of the property of water to
conduct acurrent of electricity. Specific conductanceis
commonly used as an indicator of the dissolved solids
content of water.

Soring: Site at which ground water flows through a natural
opening in the ground onto the land surface or into a
body of surface water.

Surface runoff: That part of precipitation that does not
infiltrate the land surface, but travels along the land
surface.

Surface water: Water that is present on the land surface,
generaly referring to lakes and streams.

Transpiration: The process by which plants take water from
the soil, useit in plant growth, and then transpireit to
the atmospherein the form of water vapor. Evaporation
and transpiration are often combined in one term,
Evapotranspiration.

Unsaturated zone: The zone between land surface and the
water table where the poresin the soil matrix arefilled
with air and water.

Water table: The upper surface of the zone of saturation in
the ground. The water table commonly is at
atmospheric pressure.

Zone of saturation: The zone in which the soil or rock is
saturated with water under hydrostatic pressure.

Sources. Langbein, W.B., and Iseri, K.T., 1966; Fernald, E.A., and Patton, D.J., 1984; and Lane, Ed, ed., 1994
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Hydrology of Central Florida Lakes—A Primer

By Donna M. Schiffer

INTRODUCTION

‘ akes are among the

A most valued natural
resources of central
Florida. The land-
scape of central
Florida is riddled
with lakes—when

viewed from the air, it

almost seems there is more water
than land. Florida has more natu-
rally formed lakes than other south-
eastern States, where many lakes
are created by building dams across
streams. The abundance of lakes on
the Florida peninsula is a result of
the geology and geologic history of
the State. An estimated 7,800 |akes
in Florida are greater than 1 acre in
surface area. Of these, 35 percent
are located in just four counties
(fig. 1): Lake, Orange, Osceola, and

PHOTO 2

Many lakes in central Florida are used for recreation. (Photograph provided by
St. Johns River Water Management District.)

Polk (Hughes, 1974b). Lakes add to
the aesthetic and commercial value
of the area and are used by many
residents and visitors for fishing,
boating, swimming, and other types
of outdoor recreation. Lakes also
are used for other purposes such as
irrigation, flood control, water
supply, and navigation. Residents

primer was prepared by the
U.S. Geological Survey (USGS) in
cooperation with the St. Johns River
Water Management District and the
South Florida Water Management
District. The USGS has been
collecting hydrologic data in central
Florida since the 1920’s, obtaining
valuable information that has been

and visitors commonly ask ques- Uused to better understand the
tions such as “Why are there sohydrology of the water resources of
many lakes here?”, “Why is my lake central Florida, including lakes. In
drying up (or flooding)?”, or “Is my addition to data collection, as of
lake spring-fed?” These questionst994, the USGS had published

indicate that the basic hydrology of66 reports and maps on central
lakes and the interaction of lakesFlorida lakes (Garcia and Hoy,
with ground water and surface 1995)

water are not well understood by the ~ The main purpose of this primer
general population. is to describe the hydrology of lakes
Because of the importance Ofin central Florida, the interactions
lakes to residents of central Florida?€tWeen lakes and ground- and
and the many questions andsun‘acc'e-water.s, and to describe how
misconceptions about lakes, thisthese interactions affect Ie.lk? water
levels. Included are descriptions of
the basic geology and geomor-
phology of central Florida, origins
of central Florida lakes, factors that
affect lake water levels, lake water
quality, and common methods of
improving water quality. The
geographic area discussed in this
primer is approximate (fig. 1) and
includes west and east-central
Florida, extending from the Gulf of
Mexico to the Atlantic Ocean coast-
lines, northward into Marion,
Putnam, and Flagler Counties, and
southward to Lake Okeechobee.
The information presented here was
obtained from the many publica-
tions available on lakes in central
Florida, as well as from publica-
tions on Florida geology, hydro-
logy, and primers on ground water,

1 Introduction
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Figure 1. Approximate geographic area covered by this report and distribution of
lakes (dark blue) in Florida. Outlined counties contain 35 percent of the lakes in

Florida.

surface water, and water quality.
Many publications are available
that provide more detailed informa-
tion on lake water quality, and this
primer is not intended as an exten-
sive treatise on that subject. The
reader is referred to the reference
section of this primer for sources of
more detailed information on lake
water quality. Lakes discussed in
thisreport areidentified in figure 2.
Technical terms used in the report
are shown in bold italics and are
defined in the glossary.
Theclassification of somewater
bodies aslakesis highly subjective.
What one individual considers a
“lake” another might consider a
“pond.” Generally, any water-filled
depression or group of depressions

Hydrology of Central Florida Lakes—A Primer
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characteristics. Lakes typically
have emergent vegetation along the
shoreline with a large expanse of
open water in the center. Swamps or
wetlands, on the other hand, are
characterized by a water surface
interrupted by the emergence of
many varieties of plant life, from
saw grasses to cypress trees.

Lakes may be naturally formed
or manmade; however, the distinc-
tion between naturally formed and
manmade lakes is not always clear.
For example, retention ponds,
which are required for the treatment
of stormwater, can be constructed
so that they serve multiple purposes
of stormwater treatment and
aesthetic enhancement of property.
Larger retention ponds sometimes
are used by residents for boating
and fishing and are considered by
some to be lakes.

In addition to aesthetic value
and recreational uses, lakes in
central Florida are extremely
important as habitats for fish, alliga-
tors, turtles, and birds such as

in the land surface could bep, ks eagles, ducks, and herons.
considered a lake. Lakes differ fromgacause Florida lakes are used and
swamps or wetlands in the typeenjoyed by many, they need to be
and amount of vegetation, waterappreciated, understood, and
depth, and some water-qualitymanaged for the benefit of all.

Alligators are
common in
Florida lakes,
although their
population
varies from
one lake to
the next.
(Photograph
provided by
South Florida
Water
Management
District.)
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Hydrologic characteristics of
central Florida lakes vary widely.
The surface areas of lakes can range
from severa hundred square miles,
such as Lake Okeechobeeg, to less
than an acre. Water levels in some
lakes may vary by 10 feet or more,
whereas in other lakes, the water
level may vary by only 1 or 2 feet.
The quality of water among lakesin
central Floridaalsoisvariable, from
pristinelakes such asLakeButler in
west Orange County to the pea-
green-colored waters of Lake
Apopka, a short distance to the
north in Orange and Lake Counties
(although the clarity of water is not
necessarily an indication of the
quality of the water). Some lakes
have natural surface-water inlets
and outlets. Other lakes are land-
locked, receiving water only from
rainfall and losing water only from
evaporation and seepage into the
surrounding soils. Thisgreat variety
in hydrologic characteristics is one
of thereasonswhy water levelsvary
among lakes and why lakes respond
differently to rainfall.

Hydrology of Central Florida Lakes—A Primer

CLASSIFICATION
OF LAKES

Lakes are classified according
to different criteria including loca-
tion, origin, drainage characteris-
tics, trophic state (a measure of the
amount of nutrient enrichment of
the water), and water chemistry.
Lakes commonly are classified by
geologists according to the physio-
graphic region in which the lakes
are located. Many lakes in Florida
were formed by sinkhole activity
and thus are called sinkhole lakes.
Environmental scientists may
classify lakes according to the state
of water quality (this classification
system isdescribed in the section on

SEEPAGE LAKE

water quality). Residents of and
visitors to central Florida have
added their own classification
system by describing a particular
lake as a good fishing or water-
skiing lake.

Lakes in Florida and elsewhere
commonly are classified by
drainage characteristics; it is these
characteristics that differentiate
Florida lakes from lakes in other
parts of the country. This general
classification divides lakes into one
of two major types—seepage and
drainage lakes. Although there are
many other hydrologic characteris-
tics associated with each type
(fig. 3), perhaps the most easily

DRAINAGE LAKE

SURFACE-WATER
OUTFLOW

EXPLANATION

AREA CONTRIBUTING

GROUND-WATER FLOW

mag AREA CONTRIBUTING
=223 SURFACE-WATER FLOW

:] LAKE-SURFACE
AREA

[:> SURFACE-WATER  ——3 GROUND-WATER FLOW
RUNOFF

Summary of Hydrologic Characteristics

SEEPAGE LAKE
© No surface-water outflow
® Generally less surface-water inflow
® Longer residence time

® |ake surface area larger in relation
to drainage basin

® Lake level reflects water-table altitude

e System dominated by rainfall/evaporation
and ground water

DRAINAGE LAKE
e Surface-water outflow
® Greater surface-water inflow
® Shorter residence time

® Lake surface area smaller in relation
to drainage basin

o Lake level reflects altitude of
surface-water outlet

® System dominated by surface-water outflow

Figure 3. Hydrologic characteristics of seepage and drainage lakes.



