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DEFINITION OF
ENVIRONMENTALLY ENDANGERED LAND

Ar environmentally endangered land {3 any
land area and related water resources that may be
delermined to contain naturally vccurring and rela-
tively unaltered flora, fauna, or geologic conditions
and whose interdependent biophysical componenis,
including historical and archaeological resources,
might be essentiglly preserved intact by acquisi-
tion. In addition:

(1} The area must be of sufficient size to ma-
terially contridute in some substontiel
measure Lo the overall natural environ-
mental well-being of a large area or re-
gion, of

(2) The arca must contain flora, founa, or
geologic resources characteristic of the

original demain of Florida and that these
be unique to, or otherwise scarce with-
in, the region or larger gesgraphical area,
or

(3) The area, whatever its size or the condi-
tion of its resources, must be capable, if
preserved by acquisition, of providing sig-
nificant protection to natural resources of
recognized regional of statewide {mpor-
tance .

There must also be some reasonable likeli-
hood that the area’s related natural and cultural re-
sources will be subjected to seme activity of man
that might result in their substantial and irretriev-
able loss.
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Chapter I

INTRODUCTION

OBJECTIVES

In 1972 the Florida Legisiature passed the
Land Conservation Act (Chapter 259, Florida Stat-
utes), which had as its purpose the conservation
and protection of environmentally unique and irre-
placeable lands. Later that year Florida voters ap-
proved a bond issue of %240 million for state capi-
tal projects, of which $40 million was for outdoor
recreation lands and $200 million was for environ-
mentally endangered lands.

The Florida Fnvironmentally Endangered
Lands Plan (EEL Plan) was prepared in compli-
ance with the directive of the Land Conservation
Act of 1972. It is a planning tool that establishes
policy in the form of criteria and guidelines to as-
sist the Executive Board of the Department of Nat-
ural Resources and subsidiary decision-making
bodies in achieving conservation and protection of
environmentally endangered lands in Florida by
means of land acquisition. The program to con-
gerve and protect these lands is known as the En-
vironmentally Endangered Lands Program (EEL
Program). The Plan is to be used as a guide, which
in conjunction with sound judgment will ensure the
wisest expenditure of large sums of public money.

SCOPE

The EEL Plan is based upon an analysis of
available information on the ecological resources
of the state and upon an examination of the pres-
sures now affecting or expected in the future to af-
fect those resources adversely. It proceeds through
an analysis of Florida’s natural resources toward

the ultimate estahlishment of general priorities for
the aequisition of environmentally endangered
lands. The EEL Plan has, essentially, three basic
parts. The first (Chapter II and Appendix D) de-
gcribes the environment of Florida in terms of its
characteristic natural systems. The second (Chap-
ter III) describes the impact of human activities
upon the natural environment. It also discusses ex-
isting laws and regulations from the standpoint of
their ability to protect the environment from those
activities. Information presented in these two parts
is essential to the development of the third part
(Chapter IV), which establishes priorities in the
form of criteria and guidelines to assist in the se-
lection of those land and water areas most impor-
tant to the Florida environment.

LIMITATIONS

The primary limitations of the Plan derive from
the scarcity of pertinent information on the state’s
environment. Significant informational gaps at the
time of plan preparation included the following:
(1) no comprehensive water use plan for the state;
(2) lack of suitable information on the distribution,
needs, and vulnerabilities of the state’s natural
systems and their component plant and animal spe-
cies; (3) absence of an official mapped inventory
of ‘state-owned lands (now available); and (4) no
detailed soils maps for over half of the sixty-seven
counties.

Because of this inadequate date base, the
Plan necessarily relies, in part, on generalizations
and on extrapolations from information gained
through studies of defined areas around the state.
Several of the informational gaps mentioned above



are being filled. When this is done, a more accurate
and useful EEL Plan can be prepared.

Factors limiting both the preparation and the
effective implementation of the Plan include:
(1) Differences between the potential of existing
environmental laws and regulations and their ac-
tual performance make it difficult to rely on the
theoretical ability of these control measures to
protect naturzl resources. Also, the potential of

some important new environmental control mea-
sures has not yet been tested fully in court,
{2) The lack of eminent domain power to implement
land acquisition under this program precludes the
specific 1dentification and priority listing of en-
dangered lands, since speculative pressures on
lands so identified would prevent their ultimate ac-
quisition without severely depleting the [funds
availtable for the program.



Chapter 1I

THE FLORIDA ENVIRONMENT

BIOPHYSICAL SETTING

Climate

Florida lies wholly in the temperate zone, yet
ite climate, particularly in the lower peninsula, is
subtropical with wet, humid su_mmérs and relatively
dry and cool winters. The influence of the waters
of the Gulfl of Mexico on the west and the Atlantic
Ocean on the east tends to moderate extremes of
heat and cold, The warming influence of the north-
flowing Gulf Stream and the prevailing wind from
the southeast make for a higher temperature in win-
ter than is characteristic of an inland climate in
the same latitude. Rainfall is strongly seasonal,
with up to one-half of the annual total falling in
the four months from June to September. The annu-
al average rainfall for the state is fifty-three
inches, but it fluctuates widely from year to year.

Size and Shape

The total area of Florida is 58,560 square
miles, including 4,424 square miles of open watet.
Its shape iz such that no point is more than sixty
miles from the sea. Florida’s shape also aceounts
for its long coastline, 472 miles on the Atlantic
Ocean and 674 on the Gulf of Mexico (not counting
islands).

Geology

The State of Florida occupies only about halif
of a larger gecgraphic unit, the Floridan Plateau,
which in turn is part of the North American conti-
nent. The Plateau is a partly submerged platform
nearly 500 miles long and from 250 to 400 miles

wide. It separates the deep waters of the Ailantic
Ocean from the deep waters of the Gulf of Mexico.
The submerged portions of the Plateau are called
the continental shelf; they extend out to a depth of
about three hundred feet. The Plateau consists of a
core of metamorphic rocks buried under a layer of
sedimentary rocks (chiefly limestone) that varies in
thickness from a little less than a mile to upwards
of four miles. It has very few earthquakes and ig
one of the most stable sections of the earth’s
crust. The Plateau has been in existence for mil-
lions of years, during which time it has been alter-
nately dry land and shallow sea. During the an-
cient inundations by higher sea levels (caused by
melting of the polar ice- caps), a number of differ-
ent shorelines were formed. Several of these are
still recognizable in Florida. They range from 8 to
970 feet above present sea level. Map No. 1 shows
two of these shorelines. Most of Florida last
emerged from the seas in the past one million
years, which makes it, geologically, a very young
state.

Physiography

Five physiographic regions are commonly
identified in Florida. They are the Western High-
lands, the Marianna Lowlands, the Tallahassee
Hills, the Central Highlands and the Coastal Low-
lands (see Map No. 2).

The Western Highlands includes most of the
Florida panhandle between the Perdido and the
Apalachicola Rivers, north of the Coastal Low-
lands. It is a plateau, sloping southward, hilly in
the northern part, and trenched by narrow, steep-
walled stream valleys. The higher hills in the
northern part are over three hundred feet high and



Map No. 1

WICOMICO SHORELINE

Adapted From: Geological Bulletin No. |7, Bureau of Geology, Department of Natural Resources.




Map No.2
PHYSIOGRAPHIC REGIONS OF FLORIDA
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include the highest measured elevation (345 feet)
in the state.

The Marianna Lowlands, west of the Apalachi-
cola River in Jackson, Washington and Holmes
Counties, is a low, rolling, hill and sinkhole re-
gion, with numerous. small lakes. Its southern and
western limits are marked by a rise to the Western
Highlands. The rise is due to the increasing thick-
ness of sand covering the limestones, which lie
near the surface in the Marianna Lowlands.

The Tallahassee Hills region, north of the
Coastal Lowlands, stretches from the Apalachicola
River to the northern Withlacoochee River. It is ap-
proximately twenty-five miles wide and one hun-
dred miles long and is chatacterized by long, gen-
tle slopes with rounded summits, except for west-
ern Gadsden County, which consists of & nearly
level plain about three hundred feet high.

The Central Highlands region reaches from the
Tallahassee Hills and the Okefenokee Swamp in
the north almost to Lake OQkeechobee in the south.
Its length is about 250 miles; the width tapers from
sixty miles wide in. the northorn two-thirds of its
length down to a blunt point at the southern bound-
ary.

Much of the northern part (above Gainesville)
is a nearly level plain about 150 feet above sea
level. Between Gainesville and Pasco County the
western part of the Central Highlands consists of
hills and hollows interspersed with broad, low
plains. This sub-region ranges in altitude from two
hundred feet to less than forty feet above sea lev-
el. Adjoining this sub-region to the east and ex-
tending southward beyond it to the end of the Cen-
tral Highlands is the sub-region known as the Lake
Region. It is characterized by numerous lakes and
high hills — up to 325 foet above sea level.

The Coastal Lowlands form the entire coast-
line, including the Florida Keys, and reach inland
as much as sixty miles at some points. Their inner
edge generally lies at the one hundred foot contour
line. These lowlands were, in recent geologic
times, marine terraces (sea floors) during three or
more successive inundations by higher seas. This
is a flat region, except where old dune ridges oc-
cur or where the surface has been modified by ero-
sion and underground solution.

The Gulf const has the appearance of a

drowned coastline — one that is sinking into the
sea — whereas the east coast has the appearance

of an emergent coastline — one that is rising from
the sea.

Hydrology

Mote than four thousand square miles of Flori-
da is covered by water. This includes 5,815 lakes
larger than ten acres. Most of these lakes were
probably created through solution and subsequent
collapse of the underlying limestone. Some of the
larger lakes — Lake Okeechoboe, for example —
were originally depressions on ancient sea floors
created hy the inundations mentioned earlier.

Most of the defined river systems in Florida
are in the northern half of the state (see Map No.
3). South Florida, geologically younger as well as
flatter than north Florida, has few sueh defined
viver systems. Much of its original drainage (prior
to development of the present canal system) was
through broad, shallow channels, such as the Faka-
hatchee Strand.

A considerable amount of drainage in Florida
goes into and through the underlying limestone
rock. This is possible because the soluble lime-
stone dissolves through time to form caverns, cavi-
ties, and other solution features. The many solu-
tion features plus the natural porosity of all but
the oldest Florida limestones enable the limestone
layers to hold large quantities of ground water.
Such underground water-bearing formations are
called aguifers. Aquifers discharge to the surface
through seeps and springs, of which there are
twenty-two of the first magnitude (a flow of more
than one hundred cubic feet of water per second) in
Florida, plus numerous smaller ones.

Florida has 1,146 miles of coastline (exclud-
ing islands), with state jurisdiction extending out
three miles into the Atlantic:and nine miles into
the GGulf. Between the continental shelf waters and
the inland fresh waters are sheltered coastal
waters generally referred to as estuaries. Estu-
aries are among Florida’s most biologically produc-
tive waters. They are vital to the state’s commer-
cial and sports fisheries. One indication of this is
the National Marine Fisheries Service’s estimate
that 85% of the commercial fishery catch in south
Florida is dependent on the estuaries there.

Seils

Soil is the product of the interaction of sev-
eral different factors, including parent material,
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topography, drainage; time, climate and vegeta-
tion.

Florida soils are. predominantly sandy, de-
rived from deep marine sands that were trans-
ported by currentz and wave action and deposited
on the Floridan Plateau during ancient inunda-
by higher seas. Other materials forming
Florida soils, either as admixtures to sand or
by themselves, are: clay, present in loamy soils
of the panhandle and in poorly drained soils
throughout the state; marl (a calcareous deposit),
found In south Florida, egpecially near the coast;
ghell, which sometimes ocecurs in thick beds in
coastal counties; limestone, which outcrops at
vatious locations throughout the state, especially
in Collier, Broward, Dade and Monroe Counties:
and muck and peat (organic soils), which occur
in scattered small locations throughout Florida
and over large areas of the Everglades, the Lake
Okeechobee: floodplain and the upper St. Johns
River floodplain.

tions

Most Florida soils arc young and are poor
in natural productivity. This is somewhat com-
pensated for by the climate, which allows a
long growing season. The deep sandy soils of
present-day and ancient sand dunes are particu-
larly low in plant nutrients, and tend to he ex-
cessively drained as well. In general, topography
and soil texture determine drainage; thus upland
soils are usually well drained, and lowland soils

are pootly drained with seasonally high water

tables. Both extremes of drainage charactet-
istics present difficult conditions for plant
growth.

Soil is wvital to both natural and agri-

cultural systems. It is the site of decomposition
of organic materials, a process that returns
mineral elements to the so0il where they can
again be used by plants. The soil is the sub-
strate and the source of water and nutrients for
plants, and it is inhabited by great numbers of
animals.

Unfortunately, much of this valuahle resource
is being lost. The productive soils of the panhan-
dle are endangered by erosion. Muck and peat
soils, when their water leveis are drawn down to
allow agriculture, are oxidized by exposure to at-
mospheric oxygen, resulting in subsidence and
eventual loss. These organic. soils are also sus-
ceptible to destruction by fire.

Flora and Fauna

The flora of an area is a product of the inter-
action of the soil, water, temperature, light, atmo-
spheric, fire and biotic factors. Rainfall, soil mois-
turc and fire ate particularly important in Florida.
as may be seen in the separate discussions of en-
vironmental systems in Appendix D. Variation
within each of the factors produces an infinite
number of different environments and different veg-
etative responses to them, These responses dc
tend, however, to fall within several recognizable
groups, or plant communities, which contain char-
acteristic though variable assemblages of plant
species.

The fauna of an area is also dependent on
many factors, the most obvious one being vegeta-
tion, Fach plant community has a characteristic
animal community; the combination of the two is
termed a hiological community. (An ecosystem, or
environmental system, is simply a biological com-
munity and its mon-living environment.) Several
communities are named for their more abundant, or
dominant, species — usually a plant. The following
communities are shown on Map No. 4 and described
in Table No. 1 and in Appendix D.

Upland Communities
coastal strand
sand pine scrub
sandhill
mixed hardwood and pine
hammock
tropical hammock
flatwoods
dry prairie

Wetland Communities
scrub cypress
swamp forest
cypress swamp
freshwater marsh and wet prairie
mangrove swamp
salt marsh

Submerged Land or Aquatic Communities
A few of these communities — sand pine scrub,

tropical hammock, scrub cypress and mangrove
swamp — are rare or absent in the rest of the



Table 1

BIOLOGICAL COMMUNITIES

—

COMMUNITY LOCATION TYPICAL PLANTS TYPICAL ANIMALS
sand & shell beaches & sea oats, railroad vine, beach mice, gulls, terns,
coastal strand dunes along both coasts geagrape, scrub oaks, shorebirds, sea turtles,
yucea crabs
relict sand dunes along sand pine, scrub oaks, Fla. mouse, scrub ]ay,
sand pine sceub the coast & inland saw palmetto, rosemary, Dblackracer, sand skink
lichens

sandhill ~

older relict dunes, esp. a-
long Fla.’s central ridge

longleaf pine, turkey oak,
wiregrass

fox squirrel, towhee, pine
snake, gopher tortolse,
fence lizard

mixed hardwood uplands in the Florida beech, magnolla,dogwood, deer, grey squirrel, wood-
and pine panhandle loblolly & shortleaf pines  peckers, harred owl
hammock uplands in peninsular Fla.  magnolia, laurel cak, live as above

also along both coasts

oak, hickories, red bay

tropical hammock

Fla. Keys, Everglades,
south Florida coasts

strangler fig, gumbo-limbo,
pigeon plum, Jamaica dog-
wood

Key Largo woodrat, cotton
mouse, white-crowned pi-
geon

flatwoods

flat, poorly-drained areas

longleaf, slash, & pond
pines, gallberry, fetter-
hush

cottontaill, cotton rat, red-
tailed hawk, great horned
owl

dry prairie

low, level areas N. & W.
of Lake Okeechobee

saw palmetto, wiregrass,
carpet grasses, blueberry

caracara, burrowing owl,
sandhill crane

scrub cyptess

frequently flooded rock &
matl soils of so. Fla.

ond cypress, sawgrass,
eakrushes, ai plants

raccoon, wood stork, alli-
gator

swamp forest

floodplains & seasonally
flooded basins

blackgum, water tupelo,
pop ash, red maple, but-
tonhush

otier, red-shouldered hawk,
wood duck, pileated wood-

pecker

as above bald-cypress, pond ey- otter, alligator, snakes,
cypress-swamp ptess, willow, wax myr- salamanders
tle, red maple
as ahove sawgrass, pickerelweed, Fla. round-tailed muskrat,

freshwater marsh
and wet prairie

cattails, spikerushes, bul-
rush

mangrove swamp

low energy coastlines in
south Florida

red, black, & white man-
roves, buttonwood, pick-
eweed

egrets, everglade kite,
waterfowl
osprey, pelican, roseate

spoonbill, crocodile, crabs

salt marsh

low enetgy coastlines in
notth Florida

cordgrasses, black rush,
salt grass, sea ox-eye

seaside sparrows, rails,
marsh periwinkle, crabs

aquatic or
submerged land

fresh waters & inshore

salt waters

seagrasses ,

eelgrass,
spatterdock,

water lilly,

manatee, waterfowl, tur-
tles, amphilbians, fish, in-
vertebraies




BIOLOGICAL
COMMUNITIES

MANGROVYES AND SALT MARSHES

FRESHWATER MARSHES, DRY PRAIRIE,
WET PRAIRIE AND SCRUB CYPRESS

CYPRESS SWAMPS AND SWAMP FORESTS

MIXED HARDWQOD AND PINE, HARDWOOD FORESTS
TROPICAL HAMMOCK AMD CABBAGE PALM

{ADAPTED FROM DAVIS, 1967)
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United States. A number of Florida’s plant and ani-
mal species are also rare or ahsent in the rest of
the country. Among them are the royal palm, ma-
hogany tree, lignum vitae tree, honefish, crocodile,
short-tailed hawk and Florida mouse.

Florida has a diversity of flora and fauna, ow-
ing to the presence of both North American and
Caribbean biota. The fossil record indicates that
Florida’s fauna was even more impressive in the
late Pleistocene Age (a geologic period extending
from 20,000 years ago back to 200,000 years ago),
rivaling in richness that of the big game region of
Africa at the beginning of this century. Species
present then included lions, sabertooth tigers,
mammoths, horses, camels and giant armadillos.

The flora and fauna of Florida are valuable re-
gources, even beyond the direct economic values
contributed by commercial fishing, tree harvesting
and tourist attraction. Vegetation has the following
environmental values: conversion of solar energy
into plant growth, utilization of carbon dioxide and
production of oxygen, absorption of wastes and
maintenance of water quality, providing food and
habitat for animals, moderation of climate (includ-
ing storms), building of soil and prevention of soil
erosion, sustaining outdoor tecreation; and serving
as the object of aesthetic appreciation.

The animal community plays a major role in
the workings of Florida ecosystems and functions
in many ways to maintain the complexity and sta-
bility of the system’s interactions. The loss of
certain species reduces the numbers and types of
interactions and may reduce the ecological value
of that system. A well known example of the influ-
ence of animals on the ecosystem is the alligator
wallow hole, which holds water during dry periods.
Other functions performed by the animal community
include: redistribution and recycling of nutrients;
serving as indicators of the general health of the
environment; propogation of vegetation; setving as
the object of hunting, fishing, bird-watching and re-
lated forms of outdoor recreation; and providing
aesthetic experiences.
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DESCRIPTION OF FLORIDA'S
ENVIRONMENTAL SYSTEMS
IN APPENDIX D

Appendix D describes in more detail Florida’s
environmental systems and hydrology. It is hased
upon the Florida Game and Fresh Water Fish Com-
mission's “‘Survey of the Wildlife Values of Flori-
da’s Plant Communities’’, which in turn is based
upon the classification of Florida’s natural com-
munities developed by John H. Davis.

The description of each system begins with a
brief introduction giving the general location or
geologic background of that system. This is fol-
lowed by sections on the plant community and the
animal community, which describe the types of or-
ganisms found in that system and mention a few of
the characteristic species. The section on ecology
describes how the system works and tells which
factors are most critical to that working (this is
important to an understanding of the system’s vul-
netability). A section on value includes biological,
commercial and aesthetic values. The last two
sections are on vulnerahility and endangerment.,

Vulnerability means the susceptibility of a
system to degradation caused by man’s activities,
whether ditectly on the system or remote. Each
system described is assigned an estimate of its
vulnerability (high, moderate or low). The estimate
is not precise and is intended only as a guide.

Endangerment refers to the potential for actual
destruction or degradation of the system by man’s
activities. This section also begins with a simple
estimate (high; moderate or low) of the system’s
endangerment. This estimate is less precise than
the vulnerability estimate simply because of the
difficulty of making accurate predictions of man’s
activities,



Chapter III

PROBLEMS AND REGULATIONS

INTRODUCTION

Detailed information on environmental systems
is essential to a plan to conserve and protect en-
vironmentally endangered lands, but is, by itself,
insufficient guidance. As the name of the Environ-
mentally Fndangered Lands Program suggests, it
is also necessary to understand how and why and
to what degree Florida’s environmental systems
are endangered. The evaluation of land for acquisi-
tion under this program depends on an understand-
ing of environmental value, vulnerability and en-
dangerment. Therefore, this chapter discusses the
basic causes of environmental degradation, spe-
cific activities endangering natural systems and
existing measures for control of those activities.

This discussion is also necessary in order to
place the EEL Program in context with other en-
vironmental protection programs. By itself the EEL
Program can do little for protection of the environ-
ment. It is unlikely that the total land area ulti-
mately acquired will account for ag much as 1% of
the state. It is obvious that most environmental
protection must be achleved through regulation
rather than through acquisition. Close coordination
between acquisition and regulatory programs will
enable maximum effectiveness in protection of the
environment; therefore, such coordination shall he
an objective of the EEL Program.

The acquisition program concerns itself with
protection of lands and environmental values that
ate not adequately protected by existing regula-
tions. Ordinarily, lands subject to strong regulatory
power will not be acquired. There are, however,
other considerations: one is that strong regula-
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tions do not always protect land or water areas
they are capable of protecting, l.e. even strong
regulations must be applied and enforced .in order
to be effective. Another is that some regulatory
measures have not yet been fully tested — either in
practical application or in the courts.

The choice between acquisition or regulation
(in situations where regulations are applicable) is
really a question of the degree of protection needed
to achieve the desired environmental proiection
purpose. As an example, existing regulatory power
is probably capable, if exercised, of protecting
most of the environmental values of an estuary;
however, it may not always be able to maintain
water quality at the very high level required of
commercial shellfishing waters. There are also dif-
ferent degrees of protection afforded hy public
ownership, depending on the kind of land manage-
ment employed. The most preservation-oriented
kinds of public land management are employed by
national or state wilderness areas, preserves and
patks.

Prohlems specific, or nearly so, to particular
natural systems are discussed in Appendix D. Dis-
cussion in this chapter deals with broader, more
general problems. Because of the mission of the
EEL Program, this discussion of problems centers
on those that are attributable to man’s activities
and, insofar as can be determined, on those that
are capable of amelioration through acquisition.

The section on regulations, following the sec-
tion on problems, is a description of the more sig-
nificant federal and state environmental protection
programs. Local (county, city, etc.) environmental
control measures are described only as they relate
to or are required by federal or state programs.
Local measures are omitied because they are so



varied and numerous, not because they are of little
consequence, Indeed, subdivision regulations may
offer the best opportunity for reducing adverse en-
vironmental impacts. Local land use plans, zoning
and building codes also have potential for environ-
mental protection. Add those components of federal
and state programs assigned to loecal governments,
and it 1s apparent that local responsibility for pro-
tection of the environment is considerable. Unfor-
tunately, that large responsibility is not matched
by an equally large accomplishment.

In Florida, local government’s power to exer-
cigse land use control and regulation comes from
the State. Until passage of Section 163-1I, Florida
Statutes (F.8.), in 1969, the State had never given
all of its cities and counties, by general legisla-
tion, the authority to plan and to implement plans
by exercising the land use controls of zoning, sub-
division regulation and building code authority.
Even now, fully one-third of Florida’s counties do
not exercize any kind of land use control. This is
unfortunate, because the State has been moving to
strengthen the ahility of local government to regu-
late development. The 1973 Legislature strength-
ened land sales controls by requiring developers to
conform to local subdivision regulations. This leg-
islation 1s a giant step forward, but its effective-
ness depends on local regulations, which are com-
pletely lacking in much of the state. A partial an-
swer to the lack of local regulations was provided
by the Legislature in 1972 with the passage of the
Environmental Land and Water Management Act
(Chapter 380, F.S.). This act specifies a procedure
for adoption of local development controls in cer-
tain areas designated by the Governor and Cabinet
(see pages 33-34 for more details).

Most local governments are lagging behind the
pace set by recent state and federal legislation,
and until they catch up environmental protection
will not be as strong as it could bhe.

ENVIRONMENTAL PROBLEMS

General Problems

An awareness of the problems confronting the
environment is essential to the successful opera-
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tion of the EEL Program; after all, if the environ-
ment were not endangered there would be no need
to spend 200 million dollars to acquire land. (An
environmental problem, as used herein, is a condi-
tion or set of conditions that cause or contribute to
the degradation and destruction of natural sys-
tems.) The intent of the EEL Program is to protect
and preserve - through acquisition — land and
water areas that are both environmentally signifi-
cant and endangered. And, as mentioned earlier,
the endangerment must be the kind that public ac-
quigition {(and reasonable management) can effec-
tively counter. Thus, it is of some importance to
inquire into the hasic causes of environmental
problems, to determine which, if any, could be mit-
igated by public acquisition.

Causes and effects mingle, exchange roles (an
effect may itself be the cause of another effect,
and so on), and are generally difficult to sort out
in a way that leads back to the more elemental
causes. Fven if the basic causes are discerned, by
their very nature they are difficult, if not impos-
sible, to cotrect. An acquisition program will not
correct them; however, it can help to mitigate their
many damaging effects. Also, it Is important to he
aware of basic causes when formulating plans and
programs to counter their effects.

The basic causes of Florida’s environmental
degradation could be deseribed in many ways and
at several levels. This Plan considers two basgic
causes: (1) insufficient regard by man for the
worth and the fragility of natural systems; and (2)
the rapid population growth of Florida, which is
exacerbated by the general lack of governmental
planning and coordination.

Insufficient regard for natural systems is dem-
onstrated by both their misuse — for example, the
filling-in of wetlands for residential development —
and their under-utilization — if carefully controlled,
certain wetlands (note — not those wetlands asso-
ciated with shellfish-producing waters) could be
used to supplement tertiary waste treatment facili-
ties.

Natural systems have acquired some value re-
cently, primarily because of their increasing scar-
city — an economic principle applicable to most
things., The Federal Government has officially rec-
ognized the value of natural systems In the pas-
sage of recent legislation, especially the National
Environmental Policy Act of 1969, which estab-
lished environmental protection and restoration as



national policy. Recent Florida legislation (includ-
ing the Land Conservation Act) has echoed this
theme. This increase in perceived value has, how-
ever, been consistently out-paced by the specula-
tive rise in Florida real estate prices. The EEL
Program can have only a small feedback effect on
the attitudes of people towards natural systems,
even though, as mentioned, it owes its existence
to a change in those actitudes. It certainly can,
and will, ameliorate some of the environmentally
damaging effects of a long-standing general disre-
gard for natural systems.

Florida has heen experiencing a remarkable
rate of population increase. The following figures
display this fact dramatically:

Year Fopulation
1820{earliest cenzus) 34,730
1880 269,493
1940 1,897 414
1960 4,951,560
1970 6,789,443
1975 8,412,200 (estimated)
1982 10,000,000 (estimated)

Also see Appendix B for population figures hy
counties. In addition to permanent residents, an
estimated 25.5 million tourists stayed twenty-four
hours or more in Florida in 1973, providing an im-
pact upon natural resources probably equivalent to
having one million additional permanent residents.
Not only has the population increased, but so has
the average inhabitant’s energy consumption, water
consumption, waste generation and overall effect
on the environmeni. The effective average density
in the state is now about 150 persons per square
mile. Such a density, coupled with the consider-
able impact each person has upon the environment,
may have serious consequences for the health of
the state’s natural systems, especially since there
is so little effective planning for, and coordination
of, the numerous individual actions affecting nat-
ural systems. Florida’s environment could much
more easily tolerate its present and future popula-
tions if balanced state and regional comprehensive
plans were executed, adopted and implemented.
The Florida State Comprehensive Planning
Act of 1972 requires the Division of State Planning

15

(Department of Administration) to prepare a state
comprehensive plan for the guldance of the social,
economic and physical growth of the state. Recent
state and federal legislation has also emphasized
the planning component (see scction on regula-
tions). The Florida Legislature has even addressed
the question of growth itself in their adoption, in
1074, of a Policy on Growth.

The EEL Program will not, of course, solve
the problem of unplanned growth; however, it can
counter some of the unwelcome effects of growth.
By acquiring vital environmental resources, it will
supplement regulatory programs and contribute to
the overall effectiveness of state and federal en-
vironmental protection efforts.

Specific Problems

What changes have taken place in Florida's
natural systems? What, for instance, would a man
from the last century notice, if he were somehow
transported to present-day Florida? If he were an
alert observer, and if he traversed much of the
state, he would probably notice the following (leav-
ing aside the changes in technology and culiure):

(1) Florida’s population is much greater than
it was. There are more and larger towns and cities.
Numerous large subdivisions, some with roads and
canals, but few houses, sprawl across great areas
of land. Vast areas are under cultivation for crops
or are planted with pine trees. Roads, railroads
and power lines are now so widely distributed that
nowhere in the state would the transported observ-
er be more than a good day’s hike away from at
least one .of them. With all of this development he
would notice a corresponding, if exaggerated, de-
crease in the extent and health of the state’s natu-
ral systems. Farms, towns and cities have replaced
upland forests on a large scale. Fven more surpris-
ing to the nineteenth century man, however, would
be the replacement of mangrove swamps and other
wetlands by cities, subdivisions and other forms of
development. He might interpret such building in
flood-prone areas and the extensive use of air con-
ditioning as indications of twentieth century man’s
independence of, and indifference to, nature.

(2) The man from the last century would no-
tice other things about present urban areas. Noise
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levels are high, and noise itself Is widespread.
Skies are often hazy, especially above large cities.
Water from streams and lakes near urban areas is
often unsafe to drink, and, in a few areas, unsafe
to swim in. Some lakes and ponds he might have
caught fish in are now algac-rich and marshy.
Streams draining urban areas fill up quickly after a
rain and cause flooding downstream, sometimes in
developed floodplains. He might be surprised to
learn that parts of Florida now suffer from too lit-
tle water. Coastal wells that once gave drinking
water may now give salty water.

(3) The observer from the last century would
certainly notice that Florida’s fabled fish and
wildlife populations, though still good by compari-
son with other urbanized states, have declined
markedly since his time. If he were a keen ob-
server, he would observe that some species he
knew are now either missing or rare, and that there
are a number of new plants and animals in the
state.

(4) He would notice that beaches, in general,
have eroded since his time, and he might observe
that other types of shorelines, as well as upland
areas, have also eroded appreciably.

Thus, if the hypothetical man were a keen ob-
gerver, he would probably notice almost all of the
environmental problems common to this day. After
some reflection, he might understand that the great
increase in population had something to do with
the changes he observed, but some of the more im-
mediate causes would be harder for him to digcern.
Cause and effect in the environment is still incom-
pletely known, although environmental sciences
have made considerable progress.

Following are more complete discussions of
the foregoing problems and their probable causes.
This is not a complete description of environmen-
tal problems; rather, it is a brief and general over-
view from the perspective of the EEL Program.

Replacement

Vast areas of the natural environment have
been replaced by one or another of man's develop-
ments. Development, as used herein, means the
catrying out of any building or mining operation or
the making of any material change in the use or ap-
pearance of any structure or land and the dividing
of land into parcels. It includes conversion of land
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for agricultural purposes. It can refer either to the
act of developing or to the result of development.

Residential developments are the most con-
spicuous usurpers of the natural enviromment,
Florida’s high growth rate is reflected in the pace
of new development. Until recently, most residen-
tial developments took place on the outskirts of
existing cities. Now, large developments often
take place in areas that are not particularly close
to an existing city (see Map No. 5). Some of these
are planned new communities, and some are only
large, speculative land sales operations that thrive
on the interstate land sales market. The former of-
ten employ some environmental planning in an ef-
fort to be compatible with the natural landscape.
Large land sales operations, if they do any land
preparation at all, may clear off the vegetation, lay
out road grids, and put in drainage canals (often
far in advance of any residential construction). In-
dustries, power plants, airports and ghopping cen-
ters are other large land-consuming developments.
Roads, power lines, canals and their right-of-ways
also consume large areas of land and displace
nalural communities.

Other developments are extractive in nature,
rather than consumptive; Lhat is, they use the land
as a producer rather than as a place, or site. These
developments include mines, farms, pine planta-
tions, citrus groves and pastures. Mines extract a
non-replenishahle resource, and therefore can be
considered temporary uses of land, though the peri-
od of use may last many years.

The kind of mining done in Florida is typi-
cally surface mining, primarily seeking phosphate,
but also limestone, peat, sand, gravel, rutile, and
other materials. Surface mining necessarily elimi-
nates the overlying natural communicies. Since its
beginning in Florida in 1888, phosphate mining has
consumed 150,000 acrtes of land. The state and
federal governments have encouraged the phos-
phate companies to begin reclamation programs on
their old, non-productive mines; however, it is usu-
ally not feasible to restore the land surface to a
condition even approximating the original.

Farming, ranching, citrus growing and commet-
cial forestry are usually considered replenishable
land uses. It is obvious that farms and citrus
groves replace the original natural communities.
They occupy large areas; farms account for 14.8
million acres, citrus groves 864,000 acres. At one
time, ranching and lumbering operations utilized



but did not replace — at least, not intentionally —
natural communities. Today, however, the search
for efficiency in cattle raising and tree farming of-
ten leads to replacement of natural pasture (dry
prairie, flatwoods) by improved pasture and re-
placement of natural woods by pine plantations.
Approximately three million acres have been con-
verted to planted pines since 1930. Almost ten mil-
lion acres are used for pasture, a growing percent-
age of which is in improved pasture. Such replace-
ments are, indeed, more efficient at producing milk,
beef and paper; unfortunately they are much less
efficient at producing the diversity of wildlife as-
sociated with the natural community. '

The typical site for most development is up-
land; nevertheless, wetlands and even submerged
lands have been drained and filled to provide suit-
able sites for houses, industries and agricultural
operations. Other submerged lands have been
dredged to provide fill material. The replacement
of wetlands and submerged lands is less common
today than it was before the passage of the bulk-
head law in 1957 (Section 253.122, F.5.; also see
page 24§,

Simple replacement is not the only effect de-
velopment has on natural systems; developments
and their attendant roads and power lines break up
large, productive natural systems into small, in-
complete fragments. Developments may also have
serious effects on air gquality, water quality and
erosion.

Development is inevitable in Florida. It would
be foolish to think that the new environmental pro-
tection laws or legisiative growth policies will
prevent further development; they will not. What
they may accomplish is the institution of a new ac-
counting system for developments, one that con-
siders the worth of the natural systems existing on
and adjacent to the site of a proposed develop-
ment. Site planning that attempts to presetve en-
vironmental values can go far in mitigating the
harmful effects of development, as can suitable
management of existing developments — wildlife
management in pine plantations, for example. See
the section on regulations for applicable regula-
tory programs, particularly pages 33-34,

Pollution

Pollution - whether noise, air or water pollu-
tion — is one of the most serious problems con-
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fronting natural systems. It is directly related to
the construction and operation of developments.

Noise pollution is widespread. It occurs not
only in cities, but along roads, railways and air
travel routes. It is carried into woods, marshes and
bodies of water by recreational vehicles and motor-
boats.

Air pollution is not a major problem in Florida
yet, at least in comparison with other urban states.
This is probably because of Florida’s flat terrain,
prevailing winds and relative scarcity of heavy in-
dustry. There was, however, a recent (1978) air
pollution alert in Pinellas and Hillsborough Count-
ies. The heavy influx of new residents and their
cars and the new fossil fuel power plants that will
be built to provide additional energy could send air
quality down unless the new pollution control laws
and regulations are effectively implemented.

Problems of water quality and quantity pose a
more serious endangerment. Florida has an abun-
dance of water, yet some urban areas and natural
systems suffer from chronic shortages. For the ur-
ban areas the problem is not usually one of insuffi-
cilent water, but of insufficient drinking-quality
water.

Natural systems, too, are degraded by poor-
quality water. Many bodies of water in Florida are
experiencing an acceleration of the natural process
of entrophication {the process whereby a body of
water gradually fills in, suffers a reduction in dis-
solved oxygen, and eventually becomes a marsh or
swamp} primarily because of an increase in the
amount of nutrients they receive, especially phos-
phorous and nitrogen. (Artificial stabilization of a
lake’s water level also contributes to eutrophica-
tion.) Most of the man-added nutrient load enters
receiving waters in storm water runoff and in mu-
nicipal sewage. Municipal sewage has various
other contamipants, depending on the level of
waste treatment employed. More than 50% of Flori-
da’s shellfishing waters have been closed to com-
mercial harvesting because of the presence in
those waters of fecal bacteria from municipal
waste discharges or from septic tanks located too
near the water. Even offshore waterz are endan-
gered by pollution, both from outflows of polluted
inland water and from ocean outfalls for waste dis-
posal.

Industrial waste discharges, which may con-
tain particulate matter, noxious chemicals, and
toxic substances, often degrade water quality 1n



the receiving bodies. Misapplication of pesticides
occasionally has severe consequences for aguatic
ecosystems. Urban runoff typically contains levels
of inorganic nutrients and certain other pollutants
exceeding those encountered in secondary-treated
sewage effluent; little wonder that surface waters
near urban areas are rarely fit for drinking (except
in controlled reservoirs).

Thermal addition is the name given the dis-
charge of hot water from electrical power plants
and some industries into teceiving waters. It poses
a serious potential problem in Florida; however,
the Florida Department of Pollution Control has
worked with utility companies to control the prob-
lem thus far.

Excessive silting and turbidity generated by
dredge and fill operations harm aguatic ecosystems
by burying coral reefs, other sessile organisms,
and spawning areas and by reducing the amount of
sunlight reaching underwater vegetation, thus
limiting it to shallow waters. Runoff from uplands
also contributes to turbidity.

The foregoing account applied to surface
waters, but ground water quality is also endan-
gered. The primary endangerment is encroachment
by sea water into coastal aquifers. This occurs
when there is an insufficient head elevation of
fresh water to hold back the heavier sea water. The
numerous canals in south Florida aid this en-
croachment by allowing sea water to move up-
stream and then seep down into the underlying
aquifer. Water management districts are beginning
to require salinity control structures in ecanals to
combat such movement.

Drainage wells, which convey excess water
and wastes underground, are potential sources of
contamination, as are solid waste dispesal sites.
Harmful substances from such sites could seep
down into underlying aquifers.

As may be apparent, problems of water quality
are often related to problems of water quantity. The
primary quantity problem from man’s perspective is
that the natural distribution of water and rainfall
does not coincide with the place and time of man's
needs. For instance, man congregates along the
coast, where water supplies are often small and
endangered by seawater encroachment. Man’s de-
mand for water is not affected, though his supply
is, by periods of low rainfall and recharge. Wich-
drawal of water often exceeds natural recharge.
Adding to the problem is the decrease in recharge

near uthan areas. Impermeable surfaces such as
pavement and roofs prevent rainfall from entering
the ground, and drainage canals convey runoff to
the sea, sothat the opportunity for recharge is re-
duced. To satisfy growing demand for water, urban
areas must establish wells in new locations, build
reservoirs or tap rivers. Unfortunately, all of this
is going on without the benefit of a comprehensive
statewide water use plan. .

The primary water quantity problem from the
standpoint of natural systems is the alteration hy
man of natural water distribution patterns, For ex-
ample, drainage canals and channelized streams
usually move fresh water to estuaries more rapidly
than natural drainage systems, thereby stressing
estuarine ecosystems that are adapted to more
gradual inflows. Conversely, canals and impound-
ments sometimes divert fresh water flows, leaving
estuaries with insufficient fresh water and too-high
salinities. The productivity of an estuary, espe-
cially its nursery function, suffers from such dras-
tic alterations of the natural fresh water inflow.
Altcration of natural water flows endangers not
only estuarine ecosystems, but also downstream
river or lake ecosystems, wetlands, and even off-
shore waters to some extent. The Everglades is
frequently in the news for having too little water
and too much fire, This happened to some extent
even before the setilement of south Florida, but
the situation has worsened since that.time. Con-
versely, large areas of wetlands in impoundments
and flood detention areas have been stressed by
too much water.

Decline of Fish and Wildlife

The abundance of fish and wildlife has un-
doubtedly declined from what it was in the last
century. Several species have been extirpated in
Florida, among them the red wolf, plains bison,
passenger pigeon and Carolina parakeet. Many

. species are now listed as rare and endangered, in-
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cluding the hald eagle, brown pelican and Florida
panther (numerous plant species are also rare and
endangered — the royal palm is 4 notable example).
The primary cause of the decline in numbers and
species of animals is the degradation and reduc-
of the natural systems fhat provide suitable habi-
tat. A few natural systems have been drastically
reduced, and with them the component plant and
animal species.



The major causes of this reduction and degra-
dation have already been listed in the previous
sections on replacement and pollution. The follow-
ing situations also deserve mention:

(1) At least a few species (bald eagle, brown
pelican) appear to be endangered by the
presence of DDT and related pesticides in
the ecosystem

{2) Collectors may be a serious threat to cer-
tain species, especlally orchids and reef

corals

(3) Poaching drastically reduced the gtate’s
alligator population before effective laws
were passed against the sale of alligator

hides

(4) Motorboats operating in shallow waters
sometimes damage seagrass beds growing
there

QOff-road vehicles disturb marshes and
other natural systems they travel through

(5)

The introduction and subsequent proliferation
of several exotic species of plants and animals is
having a negative effect on native plants, animals
and ecosystems. The successful exotic species
out-compete native species and thus affect whole
ecosystems. Of course, only a relative few of the
thousands of introduced horticultural plants, tropi-
cal fish and house pets ever escape the garden,
aquarium or cage and proliferate on their own. Most
people know that pigs, dogs and domestic cats
often run wild in the woods, and some know that
the black rat, house mouse, starling and house
sparrow are not native species; however, several
of the more harmful exotics have received little at-
tention. Three exotic trees. — melaleuca, Brazilian
pepper and Australian pine — are spreading through
south Florida at an alarming rate. These trees re-
place native plants, but do not provide equivalent
food or habitat for wildlife. There are several
troublesome exotic plants in the state’s fresh
waters, too — water hyacinth, hydrilla, Eurasian
water milfoil and Brazilian elodea. These plants
grow so vigorously that they reduce water circula-
tion and impede navigation and fishing. A few es-
caped aquarium fish have shown an unfortunate
ability to multiply in south Florida waters. The
most serious threats to native fish are the blue
tilapia, black acara and walking catfish. On land,
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sixty-four different species of exotic animals have
been recorded in south Florida. Generally, these
have not been so harmful as the aforementioned,
although the Mediterranean fruit fly and a few other
alien insects have been serious pests. The monk
parakeet and the white-winged parakeet are poten-
tial hazards to fruit growers.

Erosion

Beach erosion is a serious problem in Florida,
largely because so much development has occurred
on and near beaches. Other significant types of
erosion in Florida are upland soil erosion and bank
or shore (non-heach) erosion.

Soil erosion is usually greatly increased (a
little occurs naturally) by removal of plant cover,
which typically occurs during development. Even
after construction is completed, erosion on the site
remains at a much higher rate than before develop-
ment. FErosion is also increased in an area of ac-
tive use by off-road vehicles.

Bank erosion is increased by the wave action
of hoat wakes. Erosion of salt marsh, mangrove
and mud or silt shorelines iz sometimes increased
by boat wakes, but is normally determined hy wave
action, sea level and scdiment supply.

Effectiveness of Acquisition

Of the foregoing problems, the EEL Program
of acquisition will generally be most effective
against the replacement of natural systems by de-
velopments. Pollution, alteration of water flows,
erosion and the decline of fish and wildlife are
problems that often extend beyond discrete parcels
of land and would not ordinarily be solved by ac-
quisition of discrete parcels. However, acquisition
coordinated with a regulatory program may be ef-
fective against these problems.

Overview of Regulatory Power

As mentioned earlier, regulatory measures will
constitute the principal means of achieving envi-
ronmental protection. Although preservation-minded
public ownership is generally the most effective
means of environmental protecticn, it can only pro-
tect a small portion of all the land and water in the
state.



Review of current state and federal regulatory
measures indicates that their potential for environ-
mental protection iz considerable — for certain
types of land and for certain protection purposes.
The effectiveness of these measures is limited by:

{1) inzufficient agency personnel to ade-
quately monitor violations, review plans,
etc.;

(2) problems with funding, administration and
legal questions prevent many programs
from ‘achieving full operational status; and

(8) general lack of public awareness and, in
some cases, acceptance of new programs.

Regulatory protection iz effective, or poten-
tially so, for tidal and navigable waters and the
lands beneath them. Lands above mean or ordinary
high water have less protection. However, a recent
federal cowrt decision (U1.S. vs Holland et al.} ex-
tended federal authority to supra-tidal lands and to
non-navigable waters. Also, the Florida Environ-
mental Land and Water Management Act (Chapter
380, F.8.) applies, selectively, to all land and
water in the state. The U.S. Environmental Proteec-
tion Agency, the Florida Department of Natural Re-
sources, the Florida Department of Pollution Con-
trol and the Flerida Board of Trustees of the Inter-
nal Improvement Trust Fund all have policies fa-
voring protection of wetlands above and below
mean high water. And there is some regulatory con-
trol over activities on uplands which affect surface
or underground water supplies. (Generally, though,
tegulatory power is limited in its ability to restriet
the uses made of private property, especially up-
land property. Local regulations —subdivision open
space requirements, tree ordinances, and so forth —
appear to have more potential for preservation of
environmentally significant upland areas than do
most state or federal regulatory measures. New
regulatory concepts, such as transfer of develop-
ment rights, which may provide more environmental
protection without infringing on private property
rights, are being investigated.

The following descriptions are of the major
gtate apd federal environmental laws and the regu-
latory programs established under them. The list-
ing is by no means comprehensive, but it does con-
tain the most significant environmental protection
programs. There is some overlap between the vari-

ous programs; however, the current trend is toward
consolidation both at the state and federal levels.
The regulatory programs are grouped in this man-
ner:

(A} programs with general authority over navi-
gable and tidal waters and the lands beneath
them -

1) U.S. Army Corps of Engineers regula-
toty program (pages 23-24)

2} Florida Board of Trustees regulatory
program {pages 24-25)

(B) programs aimed at controlling air and
water pollution —
1) Federal Water Pollution Control Act
(pages 25-27)

2) Clean Air Act (page 27)

3} Florida Air and Water Pollution Con-
irol Act (pages 27-29)

(C) programs for management of water sup-
ply —
1) Florida Water Resources Act of 1972
{pages 29-30)

(D)} programs of environmental policy, plan-
ning and management —

1} National FEnvironmental Policy Act
(pages 30-32)

2) Coastal Zone Management Act of 1972
(pages 32-33)

3) Florida Envircnmental Land and Water
Management Act of 1972 (pages 33-34)

4) Florida State Comprehensive Planning
Act of 1972 (pages 34-35)

(F) programs of beach erosion control —

1) The Beach and Shore Preservation Act
(pages 35-36)

(F) programs for protection of flora and

fauna—

Act of 1673

1) Endangered Species
(page 36)

2y Game and Fresh Water Fish Commis-
sion regulatory program (pages 36-37)



(G) programs for protection of cultural re-
sources —

1) Florida
(page 37)

Archives and History Act

SPECIFIC
REGULATORY PROGRAMS

(A-1)
U.S. ARMY CORPS OF ENGINEERS
REGULATORY PROGRAM

Pertinent Acts

Rivers and Harbors Act of 1899 (33 U.S. Code,
Sections 401, 403, 404, 406-417)

Federal Water Pollution Control Act (38 U.S. Code,
Section 1141 et seq.)

Marine Protection, Research and Sanctuaries Aect
of 1972 (33 U.S. Code, Section 1401 et seq.)

Fish and Wildlife Coordinution Act of 1958 (16
U.8. Code, Section 661-666¢)

Responsible Agency

These laws form the basis of the environmen-
tal regulatory program of the U.8. Army Corps of
Engineers (Corps). The Corps works with and is
assisted by state agencies —the Board of Trustees
of the Internal Improvement Trust Fund, the Depart-
ment of Pollution Control, the Game and Fresh
Water Fish Commission and the Depariment of Nat-
ural Resources — and other federal agencies — the
Department of the Interior, the Department of Com-
merce, the Environmental Protection Agency (RPA)
and the U.S. Coast Guard.

Area of Jurisdiction

The Corps has regulatory authority over all
navigable waters of the U.S., from mean high water
to the outer limits of the continental shelf, and
over lands below mean high water (in tidal areas)
or ordinaty high water (in navigable, non-tidal
waterways). Navigability of waters is defined by
the courts. It has been extended to include waters
capable of carrying commerce (1874 court deeci-
sion), waters historically used to carry commerce
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even if not now capable (1921 court decision), and
waters that could, by reasonable improvements, be
made navigable (1940 court decision). Current reg-
ulations of the Corps define navigable waters as
those that are presently, or have been in the past,
ar may bhe in the future susceptible for use for pur-
poses of interstate or foreign commerce. In 1974 a
federal court interpreted navigable waters to in-
clude all waters of the U.8., for the purposes of
the Federal Water Pollution Control Act asg a-
mended (FWPCA}. This most recent interpretation
does not apply to the Rivers and Harbors Act.

Purpose

Section 10 of the Rivers and Harbors Act
makes it illegal to fill, excavate, or alter the
course, condition, or capacity of waters within
the boundaries of navigable waterways without au-
thorization from the Corps. This establishes the
permitting program of the Corps for work proposed
in navigable waters.

Section 404 of the 1972 FWPCA authorizes the
Corps to issue permits, after notice and opportunity
for public hearing, for the discharge of dredged or
fill material into navigable waters at specified
disposal sites. The selection of disposal sites
will be in accordance with guidelines developed by
FPA in conjunction with the Corps.

The 1972 Marine Protection, Research and
Sanctuaries Aect is intended in part to protect
ocean waters from pollutants dumped by vessels.
The Corps regulates, through a permitting program,
the deposition of dredge spoil in the oceans. FPA
Hmits or prohibits dumping of other harmful wastes
in the oceans.

The Fish and Wildlife Coordination Act, the
National Fnvironmental Policy Act and Executive
Order no. 11574 require the Corps to consider the
effect on fish and wildlife in the issuance of per-
mits for work in navigable waters and to consult
with federal and state environmental agencies on
permit applications. A recent court decision
(Zabel vs Tabb, 1970) upheld the right of the
Corps to deny' a permit application on the basis of
its damaging effect on fish and wildlife.

Program

The Corps regulates, through permitting pro-
grams, all work in navigable waters, including con-
struction of pilings, docks and marinas; canal



dredging; disposal of spoil; and transportation of
spoil to the ocean or gulf for dumping. Applications
for Corps permits are reviewed by appropriate fed-
eral, state and local agencies. The Corps presently
issues permits only after the proposed work has
been certified by the Department of Pollution Con-
trol, pursuant to Section 401 of the 1972 FWPCA if
applicable. If the project is of sufficient size and
impaet, an environmental impact statement may he
required. In evaluating an application, the Corps
considers the effect of the project on fish and
wildlife values, water quality and supply, and the
environment in general, as well as its effect on
navigation, flood damage prevention and econom-
ics. An application may be denied if the project
would have a damaging effect on the environment.

When notified of unauthorized work, the Corps
is to immediately issue a cease-and-desist order
before investigating further. They will no longer
accept after-the-tact permit applications in tidal
areas or in non-tidal areas that have heen adminis-
tratively classed as navigable waters of the United
States until a determination has been made on what
legal action, if any, will be taken with respect to
the unauthorized activity.

(A-2)
FLORIDA BOARD OF TRUSTEES
REGULATORY PROGRAM

Pertinent Act

Internal Improvement Trust FKFund (Chapter 253,
Florida Statutes)

Responsible Agency

The Board of Trustees of the Internal Improve-
ment Trust Fund (Trustees) is the primary adminis-
tering agency. The Governor and the Cabinet sit as
the Board of Trustees. The Department of Natural
Resources, the Florida Game and Fresh Water Fish
Commission, and the Department of Pollution Con-
trol prepare hydrological, biological and other
scientific reports for the Trustees staff as needed.

Area of Jurisdiction

The Trustees have jurisdiction over all sov-
ereignty lands and waters and, with certain excep
tions as noted in chapter 253, F.8., hold the title
to all lands owned by the State.
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In 1820 the Territory of Florida passed from
Spain to the United States, which became the owner
of all of Florida except for such land grants as had
heen made by Spain to private persons. When Flori-
da became a State in 1845 it acquired sovereignty
(ownership) over the lands under tidal and naviga-
hle waters {fresh and salt). At the same time, the
federal government granted to Florida for public
school purposes the sixteenth section in every
township of the gtate, except for those already dis-
posed of. Also, Florida received 500,000 acres of
land for purposes of internal improvement. In 1850,
through the Federal Swamp Land Grant Act, the
State received title to all of its unsold swamp and
overflowed lands. This grant amounted to about
20,5 million acres. In all, Florida received title to
ahout 22.5 million acres of its total 34 million
acres of land. The remainder is represented by
Spanish and U.S. land grants and by federally
owned lands in Florida.

The Board of Internal Improvement, later
known as the Board of Trustees of the Internal Im-
provement Trust Fund, was created by the Florida
Legislature in 1851 to secure, classify and dis-
pose of public lands. To date, the Trustees have
disposed of about 20.5 million acres of the land
deeded to them under federal land acts. They have
retained most of the sovereignty lands (lands under
tidal and navigable waters), though they did sell
475,000 acres of these submerged lands. The
Trustees have recently phased out land sales. Any
future sales must be in the public interest, and the
Trustees are required to consider the extent to
which such sales would negatively affect wildlife,
fish, shelifish, marine habitats, beaches and
shores, and other natural rezources.

The Trustees also hold title to any other
lands that have accrued to the State, or may here-
after accrue, from any source whatsoever, with
certain exceptions as noted in the statute. There
exists, however, some uncertainty concerning
(1) the location of state ownership boundaries,
egpecially in wetlands, and (2) the navigahility
(judicial definition) of a number of bodies of water,

Furpose

The Trustees are charged with the acquisition,
administration, management, control, supervision,
conservation, protection and disposition of all
state lands and products on, beneath and above



state lands. They also exercise jurisdiction over
navigable and tidal waters.

Program

The Trustees have the power to approve or re-
ject bulkhead lines located by county or municipal
governments. The bulkhead line represents the line
beyond which ne filling to create land will be al-
lowed. Both the location of the bulkhead line by
county or municipal government and the review of
it by the Trustees are based on, among other
things, a consideration of the effect of the line
upon the natural systems in the area. The line is
now usually set at mean high water; formerly it
was often set well out into the water. Bulkhead
lines are not set on the open waters of the Atlantic
and Gulf, but must be set on all other coastal and
inland sovereignty waters before filling below
mean or ordinary high water may occur.

Such filling also requires a permit from the
Trustees. They have authority over any construc-
tion below mean or ordinary high water in naviga-
ble or tidal waters. Any person wishing to perform
construction work in sovereignty waters must apply
to the Trustees for a permit (and to the U.S. Army
Corps of Engineers). The approval of the local
government is also necessary.

The Trustees issue four kinds of permits:

(1) Dredge and fill permit

{2) State construction permit
(8} Marina license

(4) Artificial fishing reef permit

The first two are of most importance for environ-
mental protection. Applications for dredge and fill
or state construction projects must be accompanied
by biological reports prepared by the Department of
Natural Rezources or the Game and Fresh Water
Fish Commission, unless the projects are below a
certain size. The minimum size is five thousand
cubic yards and five thousand dollars in total labor
and material cost, unless the project. is in an area
of environmental significance ~ generally an area
with submerged or intertidal vegetation — in which
case the project may not exceed five hundred cubic
yards in size. Based on the expected impact of the
project on the adjacent ecosystem and on other
considerations that relate to the public benefit, the
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Trustees stalf may recommend approval, modifica-
tion or denial of the application to the Boaid,
which makes the final decision. The Department of
Pollution Control and other state environmental
agencies act in advisory capacities to the Trustees
staff. Recent Board decizions have generally dis-
approved permit applications that entail a signifi-
cant adverse effect on aquatic and intertidal eco-
systems.

The Board of Trustees, the appropriate local
government, or any aggrieved person has the power
to enforce the provisions of Chapter 253 by appro-
priate suit in equity.

A system of State Aquatic Preserves was es-
tablished in 1969 by Resolution 69-11 of the Board
of Trustees. Aquatic Preserves include only lands
or water bottoms owned by the State. They are all
coastal except for Lake Jackson., The intent of the
Resolution was to ensure the perpetual protection,
preservation and public enjoyment of certain spe-
cific areag of exceptional quality and value by set-
ting them aside forever. Aquatic Preserves receive
regulatory protection in accordance with this In-
tent. Because they are considered sanctuaries they
may not be disturbed by a federally approved trans-
portation project unless there is no feasible and
prudent alternative and unless the project is
shaped to minimize harm to the environment (sec-
tion 4f of the Department of Transportation Act of
1966). Specific legislation prohibits the sale of
submerged land in three Preserves (Biscayne Bay,
Pinellas County waters and Estero Bay). Of
course, present Board practice is to prohibit such
sales anywhere. The Trustces staff is currently
(1974) preparing a set of rules detailing permitted
activities and alterations in Aquatic Preserves.

(B-1)
FEDERAL WATER POLLUTION CONTROL ACT
AND AMENDMENTS OF 1972
(Title 33 U.S. Code, Section 1251 et seq.)

Responsible Agency

The U.S. Fnvironmental Protectton Agency
(EPA)Y is the primary administering agency. The
U.8. Army Corps of Engineers and the U.S. Coast
Guard are assisting agencies. The Florida Depart-
ment of Pollution Control (PPC) administers cer-



tain provisions of the law and will assume admin-
istration of others in the near future.

Area of Jurisdiction

Jurisdiction is over navigable waters of the
U.S.; however, ‘‘navigable waters’’ is defined
broadly as all the waters of the U.S. in a geo-
graphic sense. Therefore, this law is not limited to
navigahle waters as traditionally defined. In a re-
cent decision (U.3. vs Holland et al) the U.S8. Dis-
trict Court at Tampa held that provisions of the
FWPCA as amended in 1972 applied to non-
navigable mosquito canals and to supra-tidal (in-
frequently flooded) lands.

One section of the new law is particularly im-
poriant to the State of Florida. Section 404 pro-
hibits the discharge of dredged or fill material into
waters of the United States without a permit from
the U.8. Army Corps of Fngineers. EPA is autho-
rized to prohibit the issuance of such permits when
it is determined that the project would have an un-
acceptable adverse effect on municipal water sup-
plies, shellfish beds and fishery areas (including
spawning and breeding areas), and wildlife or rec-
reation areas. Jurisdiction includes all tributaries

and all wetlands both above and below mean high
water.

Purpose

The law aims to restore and maintain the
chemical, physical and biological integrity of the
nation’s waters. As national goals to achieve this
objective, the law calls for eliminating pollutant
discharges altogether by 1985 and, whenever at-
tainable in the interim, achieving water quality
suitable for protection and propagation of fish,
shellfish and wildlife by 1983. The law does not,
however, actually mandate attainment of these
goals except for categories of non-municipal dis-
chargers for whom attainment is technologically
and economically feasible.

Program

In brief, the new Ilaw extends federal-state
regulation to all waters of the 1.8, requires spe-
cific effluent standards for individual facilities
(point sources) to be implemented through permits,
makes mandatory the use of the best available
demonstrated technology in new facilities, autho-
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rizes stringent federal standards or prohibitions for
toxic discharges, strengthens and streamlines fed-
eral enforcement procedures, authorizes large
fines, permits citizens to bring legal actions to en-
force its requirements and strengthens the federal
grant program for municipal treatment plants while
working toward self-sufficient financing of treat-
ment plants once the current backlog of needs has
been met.

A major theme of the new law is a strong role
for the federal government. Implementation is to be
largely carried out by the states (Florida, in this
case), but most of their actions are subject to ex-
tensive federal guidelines and backup enforcement
authority.

The essence of the EPA strategy in achieving
the goals of the legislation is to focus on pollution
problems whose solutions will produce the biggest
improvement in water guality and for which imple-
mentation is feasible now. These problems are
usually major peint sources such as municipal
sewage treatment plants or industrial discharges.

The dominant influence in shaping the new
law was the recognition that basing compliance
and enforcement efforts on a case-by-case judg-
ment of a particular facility’s impact on ambient
water quality i1s both scientifically and administra-
tively difficult. To minimize the difficulties in re-
lating discharges to ambient water quality, the new
law requires minimum effluent limitations for each
category of discharger, based on technological and
economic feasibility, regardless of receiving water
requirements; however, if water quality standards
of receiving waters cannot be achieved by imposi-
tion of standard effluent limitations alone, stricter
standards may he imposed.

The hasic regulatory requirement is that point
source dischargers must obtain a permit specifying
allowable amounts and constituents of effluent and
a schedule for achieving compliance. Until Flori-
da’s permitting program (to be administered by
DPC) is approved by EPA, the latter will adminis-
ter the program, known as the National Pollutant
Discharge Elimination System (NPDES). The
NPDES and Section 404 of the law supplant regula-
tory efforts carried out under the Refuse Act of
1899 (Section 13 of the Rivers and Harbors Act of
1899). The FWPCA also sets certain water quality
standards for interstate waters according to theif
use.



The law sets deadlines for achievement of
certaln levels of waste treatment by major point
sources. By 1977, municipal plants must provide
secondary (reatment and industrial facilities must
use the best practicable technology currently a-
vallable. By 1983, municipal plants must provide
the best practicable waste treatment technology
and industries must make reasonable further prog--
ress toward the goal of eliminating the discharge
of pollutants.

EPA must publish a list of toxic pollutants
and effluent limitations or prohibitions for them.
Spills of toxic pollutants are now subject to the
same regulatory framework - for prevention and
federal cleanup costs — that previously existed
only for oil spills.

The law requires Florida to develop a compre-
hensive and continuing planning process for water
quality management. Plans must include not only
the point source controls bhut also controls for dif-
fuse land runoff and cther non-peint sources. DPC
is currently preparing water quality plans for ail
thirteen major river basins in Florida. The sched-
uled completion date is 1 July 1975.

Because treatment of municipal wastes ig cru-
cial to attaining clean water, a major provision of
the FWPCA is an expanded federal grant program
to help construct municipal plants. Construction of
these plants is presently one of the largest federal
public works programs.

EPA has administrative and judicial authority
to enforce the law. Point sources of pollutants had
until December 1974 to obtain a permit. Private
citizens may also seek relief against a polluter for
violating an effluent limitation or an administrative
order.

(B-2)
CLEAN AIR ACT AND AMENDMENTS OF 1970
(42 U.S. Code, Section 1857 et seq.)

Responsible Agency

EPA is the administering agency. The Florida
Department of Pollution Control implements much
of the Act.

Area of Jurisdiction

The atmosphere of the United States.

Purpose

In essence, the Act requires achievement of
national standards of ambient air quality to protect
public health by 1975. EPA must establish national
air quality standards as well as national standards
for significant new pollution sources and for all fa-
cilities emitting hazardous substances. It also es-
tablishes a framework for the states to set emis-
sion standards for existing sources in order to
achieve the national air quality standards. The
state implementation plans are subject to federal
approval.

Program

The Act specifies major reductions in new car
emissions by 1975 and 1976, EPA has set national
air quality standards for six major air pollutants,
including carbon monoxide and sulfur oxides, and
it has established emission standards, based upon
hest available control technology, for fossil fuel
power plants, cement plants and similar sources of
pollution. EPA has the power under the Act to re-
guire transportation planning for areas so hard hit
by automobile pollution that federal emission
limits on new motor vehicles and state controls on
stationary source emissions are unable, by them-
selves, to reduce total emissions sufficiently to
meet ambient air guality standards.

Portions of the Act are similar to Chapter 403,
Florida Statutes, and are implemented by the De-
partment of Pollution Control.

(B-3)
FLORIDA
AIR AND WATER POLLUTION CONTROL ACT
(Chapter 403: Part I, Florida Statutes)

Responsible Agency

The Florida Department of Pollution Control
(DPC) is the administering agency. It may utilize
the facilities and personnel of other state agen-
cies, including the Division of Health of the De-
partment of Health and Rehabilitative Services, as
necessary to carry out the provisions of the Act.

DPC is also the implementing agency at the
state level for the FWPCA and for the Federal
Clean Air Act.



Area of Jurisdiction

Alr and waters of the state. Waters include
rivers, streams, lakes, impoundments, springs and
all other waters or bodies of water, whether fresh,
brackish, saline, tidal, surface or underground.
Waters owned entirely by a private person, how-
ever, are included only in regard to possible dis-
charge on other land or water.

Purpose

The Act declares it to be public policy of the
State of Florida to conserve the waters of the state
and to maintain and improve the quality thereof for
public water supplies, for the propagation of wild-
life, fish, and other aquatic life, and for domestic,
agricultural, industrial, recreational and other ben-
eficial uses, Also, it shall be state policy to pro-
vide that no wastes be discharged into any waters
of the state without first being given the degree of
treatment necessary to protect those beneficial
uses.

The Act declares it to be the public policy of
the State to achieve and maintain such levels of
air quality as will protect human health and, to
the greatest degree practicable, prevent injury to
- plant and animal life and property and foster the
comfott. of the people.

Program

Much of this program is similar to that of the
FWPCA ot the Federal Clean Air Act; however, the
emphasis here is strictly on the duties of the DPC
(or lower level agencies). This Act is intended to
be consistent with the two federal acts.

DPC has the power and the duty to control and
prohibit pollution of air and water in accordance
with the Act. In order to carry out the intent of the
Act, DPC is authorized to develop long-range plans
for air and water quality control, adopt rules and
regulations pertaining to pollution control and ex-
ercise and enforce those rules and regulations.

DPC has developed a permitting program {not
the NPDES of the FWPCA) for discharge of wastes
into the waters of the state. Any person intending
to discharge treated or untreated waste into waters
of the state must apply to DPC for a permit. If
DPC finds that the proposed discharge will reduce
the quality of the receiving waters below the clas-
gification established for them, it will refuse to is-
sue a permit. If otherwise, DPC may issue a permit
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if the circumstances clearly are in the public inter-
est. Chapter 17-3 of the Rules of the Department of
Pollution Control states that the policy inherent in
these standards shall be to protect water quality
existing at the time these water quality standards
were adopted or to upgrade water quality within the
state. In administering this policy, high quality re-
ceiving waters will be protected by requiring, as a
part of the initial project design, the best practi-
cable waste treatment available under existing
technology. DPC will periodically review Class IV
and V (the two lowest water quality classes — see
page ) waters with the intention of upgrading
their classifications when conditions permit. Per-
mits are also required before use of an existing
drainage well, or construction of a new one, for the
purpose of removing surface waters or waste wa-
ters.

Any industrial wastes are to be effectively
treated by the best available technology. All dis-
charges from domestic waste treatment plants will
achieve at least 90 percent treatment; industrial
affluent will be equivalent to the best domestic
plant effluent. Advanced waste treatment may be
required by DPC, if circumstances warrant it. For
instance, sanitary waste must receive advanced
waste treatment before it may be discharged into
these bodies of water: Old Tampa Bay, Tampa
Bay, Hillsborough Bay, Boca Ciega Bay, St
Joseph Sound, Clearwater Bay, Sarasota Bay,
Little Sarasota Bay, Roberts Bay, Lemon Bay and
Punta Gorda Bay.

DPC has specified (in Rules, 17-3) minimum
criteria applicable to all waters of the state. The
waters are to be free from settleable, floating, del-
eterious and toxic substances, and there are gpeci-
fied minimum levels for chemicals, turbidity and
thermal dlscharges.

The Department has classified waters of the
state according to their usage, as follows:

Clase [
Class II - shelifish harvesting

— public water supplies

Class 1Ml — recreation, propagation and man-
agement of fish and wildlife

Class IV — agricultural and industrial water
supply

Class V - navigation, utility and industrial
use



These classes all have separate standards of wa-
ter guality that must be maintained. Classes I and
II must meet the most stringent standards. Next is
Class HI, then Class IV, and finally Class V,
which has the lowest standards. Class Il waiers
must also he approved by the Division of Health
before commercial shellfish harvesting can take
place.

Chapter 17-2, Rwles, establishes ambient
air quality standards and emission standards.
As with water quality, it is the policy of DPC
to protect or upgrade the air quality existing at-
the time these standards were adopted. Thig in-
cludes non-degradation of areas of superior air
quality. Best available technology should be
used to reduce air pollution. Both new and exist-
ing sources of air pollution must comply with
Chapter 17-2. Standards of allowable emission
levels are given. Complex sources of air pollu-
tion — such as new roads, large shopping centers
or other facilities that concentrate a large number
of automobiles — must apply to DPC for a per-
mit, provided they exceed a certain size or rate
of traffic. Ambient air quality standards are
specified. DPC has administrative and judicial
authority to enforce provisions of the Act.

Sections 403.501 to 403.515, F.8., are known
as the Florida Electrical Power Plant Siting Law.
The intent of this law is to ensure:

that the location and operation of electmcal
power plants will produce minimal adverse ef-
fects on human health, the environment, the
ecology of the land and its wildlife, and the
ecology of state waters and their aguatic life.

Electrical utilities will submit ten-year site
plans to the Division of State Planning, which,
after review by concerned environmental agencies,
will approve or disapprove the plans. DPC has
approval authority and decides whether to
approve, modify or deny certification for each

individual power plant site and units there-
on.

The Division of Health has certain respon-
sibilities relating to those of DPC. It monitors
and certifies waters as approved or closed for
commercial shellfish harvesting; also, it must
approve any water supply system serving more
than twenty-five inhabitants.
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(C-1)
FLORIDA WATER RESOURCES ACT OF 1972
(Chapter 373, Florida Statutes)

Responsible Agency

The Legislature designated the Department of
Natural Resources as the responsible agency with
discretion to delegate appropriate powers to five
regional water management districts. This delega-
tion should be to the greatest extent practicable.

Area of Jurisdiction

All waters in the state are subject to regula-
tion urder this Act unless specifically exempted
by general law or special act. **All waters’ means
any and all water on or beneath the surface of the
ground or in the atmospbere, including natural or
artificial watercourses, lakes, ponds, diffused sur-
face water, and water percolating, standing, or
flowing beneath the surface of the ground, as well
as all coastal waters within the state’s jurisdie-
tion.

All regulations or orders affecting the waters
of the state, except with respect to water quality,
that may he enforced by a state or local agency
must be filed with the Department.

Purpose

The waters in the state are among its most im-
portant resources. The purpose of this Act is to
conserve and contral suck waters in order to real-
ize their full heneficlal use. The Act further de-
clares it to be the poliey of the Legislature to pro-
vide for the management of water and related land
resources; to promote the conservation, develop-
ment and proper utilization of surface and ground
water; to prevent damage from floods, soil erosion
and excessive drainage; to preserve natural re-
sources, including fish and wildlife; to develop
and regulate water management structures as nec-
esgary; and to otherwise promote the health,
safety and welfare of the people of Florida.

Program

As mentioned, the Act encourages delegation
of powers by the Depariment to regional water man-
agement districts. It establishes and delineates
the boundaries of five districts, which together en-
compass all of the state. These five are (see Map



No. 6) the Northwest Florida, the Suwannee River,
the St. John’s River, the Southwest Florida and the
South Florida {presently known as the Central and
Southern Florida Flood Control District) Water
Management Districts. The last two districts have
been operating for a number of years, but the three
newly created ones are presently being staffed.

The Department and the districts are required
to prepare a state waler use plan. Among other
things, the plan will consider maximum reasonable-
heneficial use of water; economic development of
water resources; contrel of waters for purposes of
environmental protection, drainage, flood control
and water storage; quantity of water availahle; pre-
vention of wasteful use; and preservation of water
quality. The plan will establish minimum fiows for
all watercourses of a district, which will be the
limit at which further withdrawals would be signifi-
cantly harmful to the water resources or ecology of
the district. The plan will alsco establish minimum
water levels, which will be the level of ground
water and the level of surface water at which fur-
ther withdrawals would be significantly harmful to
the water resources or natural systems of the dis-
trict. The plan will give careful consideration to
the protection of fish and wildlife, and the Depari-
ment may restrict future uses on designated bodies
of water which may be inconsistent with these ob-
jectives. The Department foresees completion of
the water use plan by the end of Fiscal Year 1980.

A district may implement any measure neces-
sary to replenish the ground water of that district.
These measures may include the purchase of wa-
ter, exchange of water, injection of water under-
ground and construction of necessary structures.

The Department, or the districts, may imple-
ment a program for issuance of permits authorizing
consumptive uses of water. If such a program is
implemented, no person may meke any withdrawal,
diversion, impoundment, or consumptive use of wa-
ter without obtaining a permit, except that no per-
mit is required for domestic consumption of water
by individuals. :

The Department, or the districts, is required
to adopt and administer regulations governing the
location, construction, repair and abahdonment of
water wells. In any area where the Department
judges it necessary in order to protect ground wa-
ter resources, it may require that permission be ob-
tained before the construction, repair or abandon-
ment of any water well.
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Fxcept for agricultural operations and other
specified exemptions, no person may construct or
alter any dam or impoundment designed to divert or
impound waters exceeding certain specified areas
without first obtaining a permit from the Depart-
ment or the district. For this and the other permit-
ting programs of the Act, the Department and the
districts have enforcement powers that include
criminal prosecution and civil injunctive relief.

The districts may acquire real property as
needed for flood control, water storage, other water
management, and preservation of wetlands, streams
and lakes. Eminent domain may be used to acquire
real property for flood control and water storage.

The Department is authorized by the Act to
carry out necessary studies of water resources, in-
cluding the identification of those areas of the
state where sea water intrusion endangers ground
water supplies. A sall water barrier line is to be
established, including the construction of works to
prevent sea water intrusion in coastal streams.

To summarize: the Act establishes five re-
gional water management districts under the De-
partment of Natural Resources; it requires prepara-
tion of a statc waler use plan that takes environ-
mental protection into consideration; and it autho-
rizes permitting programs to regulate water use, so
that the general purposes of the Act may be carried
out. Enactment of the Water Resources Act has
been slowed by insufficient funding and by the
time necessary to establish the authorized plans
and procedures. Also, certain problems are caused
by the separation of water quantity management
(Department of Natural Resources) from water qual-
ity management (Department of Pollution Control).

(D-1)
NATIONAL ENVIRONMENTAL POLICY ACT
OF 1969
(42 U.S. Code, Sections 4332, 4344)

Responsible Agency

The U.S. Environmental Protection Agency is
the lead agency, but many federal, state and local
agencies are involved with the operation of NEPA.
State, regional and area-wide clearinghouses, com-
posed of various agencies with environmental re-
sponsibilities, participate in NEPA-directed re-
views of proposed actions. Florida has fifteen of
these clearinghouses.
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Area of Jurisdiction

All federally assisted programs that would
significantly affect the quality of the human en-
vironment are suhject to the provisions of NEPA,

Putpose

NFEPA establishes environmental protection
and restoration as a national policy and goal. It re-
quires federal agencies Lo Interpret their tradi-
tional mandates in the light of this policy, and it
establishes an action-forcing mechanism under
which federal agencies must prepare and circulate
for comment analyses of the environmental impacts
of their actions. It also encourages coordination
and cooperation between federal, state and local
government agencies.

Program

The Council on Environmental Quality, created
by NEFPA, has promulgated a new set of guidelines
for environmentsal impact statements. Environmen-
tal considerations are now to he taken into account
from the beginning of the decision-making process,
and draft impact siatements are to be prepared and
circulated as early as possible. Federal agencies
must evaluate the findings of their impaet state-
ments, together with economic and other considera-
tlons, and use all practical means to minimize un-
desirable environmental consequences. The new
guidelines explicitly require agencies to discuss
the secondary environmental impacts of their ac-
tions, particularly on population concentration and
growth.

State, regional and metropolitan area govern-
ment agencies review federal impact statements
through the clearinghouse process. Before taking
any action the project agency must consider all of
the comments made during review of its impact
statement.

(D-2)
COASTAL ZONE MANAGEMENT ACT OF
OF 1972
(Title 16 U.S. Code, Sections 1451 et seq.)

Responsible Agency

The National Oceanic and Atmospheric Admin-
istration (NOAA) within the Department of Com-
merce is the designated federal agency. The Flori-

da Coastal Coordinating Council (FCCC) is re-
sponsible for developing the State's coastal zone
management plan. The Divizion of State Planning,
Department of Administration, is responsible for
implementing the management plan.

Jurisdiction

The coastal zone of the state, as defined in
the FCCC's Florida Coastal Zone Management
Atlas, is the jurisdictional area.

Purpose

The purpose of the Act is to encourage the
states to undertake comprehensive planning and
management in the coastal zone.

Program

The federal government provides matching
grants to the states for development of coastal
zone management programs. The states are also
eligible for matching grants for administering their
management programs, provided the programs meet
criteria established by NOAA.In general terms, the
management program should include:

(1) the boundaries of the state’s coastal
zone;

(2) a process pursuant to which permissible
land and water uses that have a signifi-

cant impact on coastal waters are defined;

(3) criteria for and designation of geographic
areas in the coastal zone of special con-
cern to the State;

{4) identification of the means by which the
State shall exert control over land and wa-
ter use in its coastal zone;

(5) designation of priority uses within spe-
cific geographic areas in the ecoastal
zone; and

(6) description of the organizational structure
proposed to implement the management
program.

Once the state management program is ap-
proved, all federal and state projects affecting the
coastal zone must be consistent, to the maximum

extent feasible, with the state program.



Florida applied to NOAA and received a grant
to agsist in developing a coastal zone management
program. The FCCC, in cooperation with the Divi-
slon of State Planning and the regional planning
councile, is currently preparing the state program
{completion date is 1977).

One part of the Act establishes an estuarine
sanctuaties program. This program provides grants

to the states on a matching basis for acquisition,

development and operation of estuarine sanctuaries
for purposes of research and education.

A somewhat similar program was established
by the Marine Protection, Research, and Sanctu-
aries Act of 1972 (Title 33 U.5.C., Section 1401 et
seq.). I, however, is a regulatory program rather
than one of acquisition. Also, marine sanctuaries
have a broader purpose and may be established in
order Lo preserve or restore estuaries for their eco-
logical, recreational or aesthetic values. Once a
marine sanctuary is desighated, activities requir-
ing a permit, license or other authorization will he
allowed there only after the Secretary of Commerce
has certified that the activity is consistent with
the purposes for which the sanctuary was estab-
lished.

(D-3)
FLORIDA ENVIRONMENTAL LAND AND
WATER MANAGEMENT ACT OF 1972
{Chapter 380, Florida Statutes)

Responsible Agency

The Division of State Planning in the Florida
Department of Administration is the agency respon-
sible for implementing Chapter 380. The Governor
and Cabinet, acting as the Administration Commis-
sion or as the Florida Land and Water Adjudicatory
Commission, are responsible for designation of
Areas of Critical State Concern (ACSCs), for most
rule making, and for administrative appeals under
the Aci. The Act also bestows some powers and
responsibilities upon regional planning agencies
and local governments. Regional planning agen-
cies, in conjunction with the development-
permitting authority of local governments, are re-
quired to review certain large-scale developments
qualifying as Developments of Regional Impact
(DRIs).
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Area of Jurisdiciion

The Act is applicable anywhere in the state,
subject to several restrictions, including the fol-

lowing:

(1) An ACSC may be designated only for:
(a) an area containing or having a signifi-
cant impact upon environmental, higtorical
or archaeological resources of regional or
statewide importance; (b} an area signif-
icantly affected by, or having a signifi-
cant effect upon, an existing or proposed
major public facility ot other area of major
public investment; (¢} a proposed area of
major development potential, which may
include the proposed site of a new com-
munity, designated in a state land devel-
opment plan,

The Administration Commisgsion may not
designate a land area to be an ACSC if
gsuch action would subject more than 5% of
the land of the state to swypervision under
the Act. The Big Cypress ACEC was spe-
cifically exempted from this provision by
the Big Cypress Conservation Act of 1973
{Section 380.055, F.5.).

Review of DRIs is based on a list of
guidelines and standards adopted by the
Administration Commission and approved
by the Florida Legislature, in which
twelve specific types of development to
he reviewed are defined.

(3)

For the purposes of the Act, certain activ-
ities, such as agriculture, are not con-
sidered to be development and therefore
are exempt from its provisions.

(4)

Purpose

In order to protect the natural resources and
environment of the state it is necessary to ade-
guately plan for and guide growth and development
within the state. To accomplish this, it 13 neces-
sary that state government establish land and wa-
ter management policies to guide and coordinate
local decisions relating to growth and develop-
ment, and that such state policies should so far as
possible be implemented by local governments
through existing processes for the guidance of
growth and development.



Program

The Act establishes the ACSC program and
the DRI evaluation proeess. Operational status for
the ACSC program was dependent upon passage of
the §$240 million bond issue for the KEL program —
an indication that the two programs were intended
to complement each other.

The Division of State Planning recommends
specific land or waler areas to the Administration
Commission for designation as ACSCs. The Divi-
sion must specify the houndary of the proposed
ACSC, give reasons favoring ACSC designation
and recommend specific principles for guiding the
development of the area. If the Commission does
designate the area as an ACSC and adopts the
principles for guiding development, then the local
government having jurisdiction in the area may
either submit to the Division its existing land de-
velopment regulations or adopt and submit new reg-
ulations within six months of the date of designa-
tion. If the local regulations are in accordance
with the developmeni principles adopted by the
Commission, the Division will by rule approve
them. If they are not in accordance, the Division
will prepare and recommend its own ACSC regula-
tions to the Commission. However the regulations
are prepared and adopted, they are administered by
the local government, with the Division having
power of review. Thenceforward, all development
(as defined in the Act) in the ACSC will be subject
to the adopted regulations.

A DRI is generally defined as any develop-
ment that, because of its character, magnitude or
location, would have a substantial effect upon the
health, safety or welfare of citizens of more than
one county. The Rules of the Department of Admin-
istration contain a more detailed definition of
DRIs. The developer initially submits a DRI appli-
cation to the local government having jurisdiction,
to the appropriate regional planning agency and to
the Division. After completion of a statutory pre-
application process, the local government sets a
public hearing on the DRI. The regional planning
agency then must submit a report to the local gov-
ernment on the regional impact of the proposed de-
velopment. In preparing the report the agency must
consider the impact of the development on the re-
gion’s environment, natural resources, economy,
public facilities, public transportation, housing,
etc. In considering whether the development should
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be approved, denied or approved with conditions,
the local government is to consider whether and to
what extent:

(1) the development unreasonahly Interferes
with the achievement of the objectives of
an adopted state land development plan
applicable to the area;

the development iz consistent with local
land development regulations; and

(2)

the development is consistent with the re-
port and recommendations of the regional
planning agency.

(3}

It the development is in an ACSC, it must comply
with land development regulations adopted through
that process.

Appeals by the State, the cegional planning
council or the developer — of development orders
adopted pursuant to Chapter 380 — are reviewed hy
the Florida Land and Water Adjudicatory Commis-
gion.

{(D-4)
FLORIDA
STATE COMPREHENSIVE PLANNING ACT
OF 1972
(Chapter 23, Florida Statutes)

Responsible Agency

The Division of State Planning is to prepare
and revise as necessary the state comprehensive
plan. It will consider the plans and studies of
federal, state, regional and local agencies.

Area of Jurisdiction

State of Florida.

Purpose

The state comprehensive plan will; when com-
pleted, provide long-range guidance for the orderly
social, economic and physical growth of ihe state
by setting forth goals, objectives and policies.

Program
The Divisior_l will:

(1) prepare and revise as necessary the state
comprehensive plan;



assist in preparation of the annual execu-
tive budget and legislative program of the
Governor;

coordinate planning among federal, state
and local levels of government;

coordinate all state agency planning ac-
tivities, including economy, social wel-
fare, agriculture, industrial development,
water resources, pollution, fizh and wild-
life, etc.;

(3) prepare interim plans or studies necessary
or useful in the preparation or revision of
the state comprehensive plan;

{6) scrve as the. state planning and develop-
ment clearinghouse and designate regional
and area-wide clearinghouses;

(7} make basiec demographic, geographic and
economic aata and projections available
to all agencies concerned with develop-

ment within the state; and

prepare an annual development program
that will present — by functional area of
governmental operation — the agencies in-
volved, the types of services provided,
the existing service needs and problems
in priority order, and the defined strate-
gies for meeting those needs and prob-
lems.

(E-1)
THE BEACH AND SHORE PRESERVATION ACT
(Chapter 161, Florida Statutes)

Eesponsible Agency

The Florida Department of Natural Resources
is the implementing agency.

Area of Jurisdiction

The Act applies to tidal shorelines of the
state. The section of the Act empowering the es-
tablishment of coastal construction setback lines
applies only to sand and shell beaches fronting the
Atlantic Ocean and the Gulf of Mexico.
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Purpose

Since beach erosion is a serious menace to
the economy and general welfare of the people of
this state, it is in the public interest to provide for
heach nourishment and erosion control programs, to
regulate coastal construction, and to establish set-
back lines along beaches, seaward of which con-
struction may not occur without special authoriza-
tion.

Program

The Department requires that a permit be ob-
tained prior to commencement of work on any
coastal construction or reconstruction undertaken
upon sovereignty lands of the State of Florida (be-
low the mean high water line of any body of tidal
water within the limits of the State of Florida).
Coastal construction or reconstruction is defined
as any work or activity that is likely to have a ma-
terial physical effect on existing coastal condi-
tions or natural shore processes. All construction
and physical activity undertaken specifically for
shore protection purposes must have a permit, as
must all other steuctures and physical activity that
by their nature and design might have similar ef-
fects. Such structures and physical activity in-
clude groins, jetties, moles, breakwaters, sea
walls, revetments, causeways and artificial nour-
ishment or other deposition or removal of beach
material. Docks and similar structures are also in-
cluded if of a solid or highly impermeable design.

The Act also requires the Department to es-
tablish coastal construction sethack lines in all
coastal countles, based upon natural processes.
These lines, seaward of which no construction may
be attempted (without a variance from the Depart-
cent), are usually set no closer to the sea than the
midpoint of the first dune or dune ridge. The State
is currently adopting sethack lines in all coastal
counties. Until a setback line is set in a county,
all new construction must be no closer to the sea
than fifty feet landward of the beginning of the nat-
ural and continuous zone of vegetation thal spreads
inland. The Department may grant variances of the
setback line. Objecting owners are granted a re-
view of the sethack line upon written reguest to
the Department. In turn, the decision of the Depart-
menl is subject to judicial review. Violations of
the setback line are classified as a public nui-



sance and will be removed at the expense of the
owner.

The Nepartment 1s also charged with coordi-
nating beach restoration and erosion control proj-
ects throughout the state.

(F-1)
THE ENDANGERED SPECIES ACT OF 1973
(Title 16 U.S. Code, Section 668aa-668cc-6)

Responsible Agency

The primary implementing agency is the U.S.
Fish and Wildlife Service of the Department of the
Interior. The U.S. Departments of Commerce and
Agriculture have certain responsibilities under the
Act. The U.8. Coast Guard helps in the enforce-
ment of the Act.

Area of Jurisdiction

Fndangered or threatened species of animals
and planis of the United States are covered by the
provisions of this Act.

Purpose

The purposes of this Act are to provide a
means whereby the ecosystems upon which endan-
gered species and threatened species depend may
be conserved, to provide a program.for the conser-
vation of such endangered or threatened species,
and to take the appropriate steps to achieve the
purposes of specified international treaties and
conventions,

Frogram

The NMepartment of the Interior, on the basis of
the best scientific and commercial data available,
prepares and publishes a list of endangered or
threatened species. An endangered species is de-
fined as any species that iz in danger of extinction
throughout all or a significant portion of its range.
A threatened species is defined as any species
that is likely to become an evndangered species
within the foreseeable future.

The Act requires the Department to establish
and implement a program to conserve endangered or
threatened species of animals and plants. The Act
recognizes the necessity of preserving the hahitat
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of an endangered ot threatened species in order to
preserve the species; consequently, it authorizes
the Department to acquire land for that purpose.
Funds for such acquisition must come from the
Land and Water Conservation Fund, since there is
no special program funding. Prior to acquisition of
land the Service must develop a recovery program
for the particular endangered or threatened spe-
cies.

The Department may enter inte cooperative
agreements with statey, other tederal agencies and
(through the President) foreign countries in order
to carry put the provisions of the Act.

The Act makes it unlawful for any person sub-
ject to the jurisdiction of the United States to:

(1) import any endangered animal or plant
species into, or export any such species
from, the United States;

take any such species within the United
States or its territorial waters; and

@

possess, sell, deliver, carry, transport or
ship any such species.

(3)

The Department may grant certain exemptions, as
for species held in captivity for purposes not con-
trary to this Act.

Viclators of the provisions of this Act are
subject to civil penalties and criminal prosecution.
Citizens may commence civil suits to enjoin viola-
tions of provisions of the Act or to compel applica-
tion of provisions of the Act.

(F-2)
FLORIDA GAME AND FRESH WATER FISH
COMMISSION REGULATORY PROGRAM

Pertinent Acts
Florida Constitution, Article IV, Section 8

Game and Fresh Water Fish Statute (Chapter 372,
Florida Statutes)

Responsible Agency

The Florida Game and Fresh Water Fish Com-
mission is the primary implementing agency. The
Department of Natural Resources is responsible for
Section 372.925, F.S.



Area of Jurisdiction

Wild animal life and freshwater aguatic life of
the state are under the jurisdiccion of the Commis-
sion,

Purpose

The Commission exercises the non-judicial

powers of the State in protecting and conserving

wildlife and freshwater aquatic life.

Program

The Commission protects native wildlife and
freshwater aguatic life of the state. Among the
measures it employs are the following:

(1) Protection of game animals and game fish
through licensing, closed seasons and
certain other restrictions;

Prohibition of molesting, taking and sale
of protected non-game species;

(2)

(3) Control, through permitting requircments,
of the importation and release of exotic

freshwater figh and land animals; and

{4) Prohibition of any person or firm from
causing the entry of deletericus sub-
stances into the fresh running waters of
the state in guantities sufficient to injure

or kill fish in such waters.

Also, the Commission cooperates with the Depart-
ment of Natural Resources in carrying out control
programms aimed at noxious aquatic weeds. The
Commission has authority to enforce, by criminal
prosecution, all laws and regulations relating to
wildlife and freshwater aquatic life.

Also applying to plants is Section 865.08,
F.S., which makes it unlawful for any person to
wilifully pick, pull up, injure or destroy certain
species of trees, shrubs, vines, flowers, ferns and
mosses growing upon private or public land without
first obtaining permission from the landowner or
the superintendent of the public land. No specific
agency is named to administer this section.

It is obvious from a reading of this chapter
that several regulatory programs are concerned
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with management of the state’s natural resources.
The overlapping authorities and responsibilities of
the agencies involved detract from optimum man-
agement.

(G-1)
FLORIDA ARCHIVES AND HISTORY ACT
(Chapter 267, Florida Statutes)

Responsible Agency

The Division of Archives, History and Records
Management of the Florida Department of State is
the responrsible agency.

Area of Jutisdiction

The Division has title to all treasure trove,
artifacts and such objects having intrinsic histori-
cal or archaeological value which have been aban-
doned on State-owned lands. The Division also has
jurisdiction over designated state archaeological
landmarks and landmark zones.

Purpose

The Act declares it to be state policy to pro-
tect and preserve historical sites and properties,
buildings, artifacts, treasure trove and objects of
antigquity that have scientific or historical value or
are of inlerest to the public.

Program

Among other tasks, the Division is responsible
for locating, acquiring and preserving historic
sites and properties etc. It is also responsible for,
and has developed, a statewide historic preserva-
tion plan. The Division may, with the consent of
the landowner, designate a significant archaeologi-
cal site or group of sites as a ‘‘state archaeologi-
cal landmark® or ‘‘state archaeological landmark
zone.” Once an area is so designated, no person
may conduct field investigations there without first
ohtaining permission from the Division.



Chapter IV

GUIDELINES FOR THE PRESERVATION
OF ENVIRONMENTALLY ENDANGERED LANDS

INTRODUCTION

This chapter discusses policy directives for
the EEL Program, and from these develops criteria
and guidelines to assist decision-making bodies in
the acquisition of environmentally endangered
lands. The criteria and guidelines ultimately pre-
sented in this Plan shall be used to evaluate the
many endangered land proposals submitted to the
Department of Natural Resources by agencies, ot-
ganizations and individuals. They shall also be
used to actively seek out desirable acquisition
areas. Secondary uses will be to assist and inform
governmental agencies, elected officials, organiza-
tions and interested individuals about the Environ-
mentally Endangered Lands Program.

POLICY BACKGROUND

In recent years a great concern with the gual-
ity of Florida’s natural environment has developed
among citizens of the state and their elected offi-
cials. Thig concern has ultimately been recognized
through various legislative actions:

(1) Article II, Section 7 of the Florida Con-
atitution

(2) Amendments to the Internal Improvement
Trust Fund Statute {Chapter 253, F.8.)

(3) The Florida Air and Water Pollution Con-
trol Act {Chapter 403, F.S.)

(4) The Florida Archives and History Act
(Chapter 267, F.5.)
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An Act Creating the Coastal Coordinat-
ing Council (Section 370.0211, F.8.)

The Florida Water Resources Act of 1972
{Chapter 373, F.8.)

(6)

The Florida State Comprehensive Plan-
ning Act of 1972 (Chapter 23, F.5.}

(M

The Florida Environmental Land and Wa-
ter Management Act of 1972 (Chapter 380,
F.58.)

The Land Conservation Act of 1972
{Chapter 259, ¥.8.)

The Concurrent Resolution Adgpting a
Policy on Growth for the State of Florida,
adopted by.the Florida House and Senate
(1974)

(8)

(9)

(10)

The most fundamental policy guidance for all
state programs concerned with the natural environ-
ment is contained in Article II, Section 7 of the
Florida Constitution, which states:

It shall be the policy of the state to conserve
and protect its natural resources and scenic
beauty. Adequate provision shall be made by
law for the abatement of air and water pollu-
tion ard of excessive and unnecessary noise.

Prior to the adoption in 1968 of the revised
Florida Constitution, the Florida Legislature had
expressed concern for the natural environment in
the passage of the 1957 amendments to Chapter
253, F.S. (the Internal Improvement Trust Fund),
which provide for the setting of a bulkhead line by
counties and cities, with approval power reserved
to the Board of Trustees. Other amendments to
Chapter 253, F.S., require that a biological survey



be conducted in an area before the Boatrd of Trust-
eces shall permit any dredging or filling there, and
provide that such dredging or filling shall not be
permitted if it would cause sufficient destruction
of natural systems as to harm the public interest.

The Florida Air and Water Pollution Control
Act (Chapter 403, F.8.), passed in 1967, recog-
nizes the problem of pollution and makes direct
statements of legislative policy toward the natural
environment. The Act declares that pollution of air
and water is a menace to public health and weltare
and is harmful to wildlife, fish and other aquatic
life. The Act also declares it to be the public pol-
icy of the State to maintain and improve levels of
air and water quality so as to protect human health
and well-being and to preserve plant and animal
life and propagation.

The Florida Archives and History Act (Chap-
ter 267, F.8.), passed in 1967, makes it state pol-
icy to:

. . protect and preserve historic sites and
properties, buildings, artifacts, treasure
trove, and objects of antiquity which have
scientific or histerical value or are of interest
to the public . . .

The Act creating the Coastal Coordinaling
Council (Section 870.0211, F.58.), passed in 1970,
clearly states that the environmental aspects of
Florida’s coastal areas have attracted large num-
bers of permanent residents and tourists, and that
this same concentration of people and their re-
guirements have had a serious impact on the nat-
ural surroundings and have even become a threat to
the health and general welfare of the citizens of
the state.

The Florida Water Resources Act of 1972
(Chapter 378, F.S.) declares that the waters of the
state are among its basic resouwrces and that here-
tofore they have not been conserved. or controlled
so as to realize their full beneficial use. Further,
it is the policy of the Legislature to provide for the
management of land and water resources and to
preserve natural resources, fish and wildlife.

The Florida .State Comprehensive Planning
Act of 1872 (Chapter 23, F.8.) requires the prepa-
ration of a state comprehensive plan to provide
long-range guidance for the orderly social, eco-
nomic and physical growth of the state by setting
forth goals, objectives and policies. The state
comprehensive plan will consider the plans of
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other state agencies. Thus, the EEL Plan shouild
he considered and incorporated as a component of
the state comprehensive plan.

The Florida Environmental Land and Water
Management Act of 1972 recognizes that in order to
protect the natural resources and environment of
the state it is essential to adequately plan for and
guide growth and development within the state. To
accomplish this, the State will establish land and
water management policies to guide and coordinate
local decisions relating to growth and develop-
ment, and that such state policies should so far as
possible be implemented by local governments
through existing processes for the guidance of
growth and development, Further discussion of the
relevance of this Act to the EEL Program iz on
pages

In 1974, the Legislature passed a concurrent
resolution adopting a policy on growth for the State
of Florida. In it, the Legislature recognizes that
growth is the most compelling force shaping qual-
ity of life for Florida’s citizens and that there is a
need for a state policy on growth. The Legislature
therefore resolves that it is the policy of the State
that government shall help its citizens maintain
and enrich the quality of life in Florida. In this
pursuit it shall seek to provide a good physical
and moral environment for all its citizens. The res-
olution specifically states that Florida’s natural
heritage shall be preserved. In line with that direc-
tive, the State shall develop a coordinated, state-
wide plan for the quality, supply and use of watet;
it shall implement a land management program that
will maintain the integrity of Florida’s wetlands;
and it shall be responsible for acquiring environ-
mentally endangered lands.

Taken together, the foregoing legislative ex-
prossions demonstrate a clear intent by the people
of TFlorida and their elected representatives to
achieve a quality environment.

The Land Conservation Act is only one of a
numhber of programs and policies to improve envi-
ronmental quality in Florida. It focuses upon the
acquisition of sufficient interest in land to pre-
serve valuable and irreplaceable natural resources.

Rasic policy guidance for implementation of
the EEL Program and formulation of the EEL Plan
comes from five principal sources:

(1) The Land Conservation Act of 1972 (Chap-
ter 259, F.8.)



(2) The Preliminary Policy Statement adopted
by the Governor and Cabinet on § Septem-
ber 1972,

{8) Interim Guidelines for Implementing Flori-
da’s Environmentally Endangered Lands
Program (adopled by the Governor and
Cabinet on 5 June 1973)

{4) The Big Cypress Conservation Act of 1973
(Section 350.055, F.S.)

(5} The 5 June 1973 Resolution of the Gover-
nor and Cabinet relating to the Green
Swamp and other vital freshwater recharge
areas of the state

THE LAND CONSERVATION ACT
OF 1972

The Act clearly states that its intent is to
consetve and protect

. environmentally unigue and irreplaceable
lands as valued ecological resources of this
state . . .

The Act also:

(1) suggests that emphasis be given the eco- -

logical significance of land areas and
their related water resources;

{2) cites the importance of submerged lands,
inland and coastal waters, marshes, and
wilderness areas;

(3) recognizes that the direct or indirect
source of endangerment to lands is that
which results primarily from development
activities; and

(4) charges the Executive Board of the De-
partment of Natural Resources with the re-
sponsibility for preparation and continued
maintenence of a comprehensive plan to
conserve and protect environmentally en-
dangered lands.

PRELIMINARY POLICY STATEMENT
Adopted by the Governor and Cabinet
on 6 September 1972

The Preliminary Policy Statement, as affirmed
hy the Executive Board of the Department of Nat-
ural Resources, declared that the EEL Plan would
provide a sound philosophical, factual and proce-
dural basis for determining the most urgently
needed lands and establishing relative priorities
among them. The establishment of complete and
detailed criteria and guidelines was to be an inte-
gral part of the preparation of the EEL Plan.

The Statement gave this specific policy guid-
ance:

(1) All funds will be used for acquisition of a
suitable interest in land (including water
areas and related resources), except in
unusual cases where expenditures for cap-
ital improvement will result in the crea-
tion of public benefits comparable to
those afforded through the acquisition of
new public lands

(2) The EEL Plan will give full consideration
to the extent to which environmental im-
pairment can best be prevented or con-
trolled through acquisition of a suitable
interest in land

(8y The EEL Plan will give full consideration
to the priorities for acquisition of environ-
mentally endangered lands, in terms of
types of land, geographical area and en-
vironmental protection purposes to be
served

{4) ¥Funds will be used only for those projects
that are clearly and fully justified by the
EEL Plan

(5) Priority of consideration will be given to
those projects proposed for funding to as-
sist in the implementation of the Environ-
mental Land and Water Management Act
(Chapter 380, F.8.), as recommended by
the Department of Administration

The Preliminary Policy Statement also
stressed the need for flexibility in the selection



and identification of individual projects. This re-
quirement exists hecause the EFL Program does
not have the power of eminent domain (except in
the Big Cypress Area of Critical State Concern).
The lack of eminent domain also accounts for the
requirement, stated tn item (3), that priorities for
acquisition be expressed in terms of types of land,
geographical area, and environmental protection
purposes, instead of expressing priorities in terts
of specific, clearly identifiable land acquisition
boundaries. The latter course is obviously not
practical in Flocida in light of the highly specula-
tive real estate market that exists. Publication of
a priority listing of specific projects would call at-
tention to those lands before negotiations could
begin and would tend to stimulate speculation with
congequent escalation of land prices.

The authors of Chapters 380 and 259, F.S.,
realized that the major part of the effort to main-
tain and improve environmental quality in Florida
must be achieved through sound planning and ef-
fective regulation; however, it was recognized that
since these measures alone would not protect all
of the state’s valued ecological resources, it
would be necessary to provide a program of land
acquisition. Though perhaps not stated explicitly
in the Land Conservation Act itself, the Prelimi-
nary Policy Statement makes the intent clear that,
as noted in item (&), the program established by
the Act should work closely with regulatory pro-
grams, especially Chapter 380, F.S. Therefore, the
EEL Program shall acguire only those lands whose
environmental values are not adequately protected
through the application of existing regulatory
power, and 1t shall work closely with planning and
regulatory programs in order to preserve valued
ecological resources and secure environmental
quality.

There are, however, inherent problems asso-
ciated with reliance upon regulatory measures to
protect environmental values, Though existing
laws and regulations are theoretically capable of
providing considerable protection to the environ-
ment, effective administration of these controls of-
ten suffers from insufficient funds and personnel.
Thus, while publicly owned lands and waters are,
In most cases, effectively protected against degra-
dation, it is difficult at the present time to spec-
ify which lands in private ownership are ade-
quately protected by existing controls and which
-are not.
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It is also true that control measures capable
of protecting most of the environmental values of
an ecosystem may not be capable of protecting the
most fragile environmental values. The effective-
ness of existing controls, therefore, depends on
their application and exercise and on the pacticular
environmental prolection purpose(s) to  be
achieved.

Additionally, there is the difficulty of coordi-
nation between the different programs of environ-
mental protection. Each program and each adminis-
tering agency has its own procedures, methodology
and time constraints. The Department of Natural
Resources, competing in a highly speculative mar-
ket for choice lands, in most instances literally
cannot afford to mark time in the FEL Program.
The Department of Administration, on the other
hand, must proceed with careful and time-
consuming application of its responsibilities under

Chapter 380, F.5.

INTERIM GUIDELINES
FOR IMPLEMENTING FLORIDA’S
ENVIRONMENTALLY ENDANGERED
LANDS PROGRAM
Adopted 5 June 1973

The Interim Guidelines were formulated, pre-
sented to the public for comment and finally recom-
mended to the Executive Board of the Department
of Natural Resources, which adopted them on b
June 1973. From then until the EEL Plan was
adopted on 17 February 1975, the [aterim Guide-
lines embodied the significant proportion of exist-
ing policy guidance for implementing the acquisi-
tion of endangered lands. This Plan represents an
expansion and further refinement of the Inierim
Guidelines, which served the program well while
they were in effect.

The Interim Guidelines addressed Florida’s
environmental systems in a more general way than
does this Plan. The Interim Guidelines used the
term **key elements’’ in describing environmental
systems. The key elements were then applied to
four major criteria: ecological value, vulnerability,
endangerment and ‘‘generally excluded® types of
land areas,

From the [nierim Guidelines, and from their
substantial application to practical situations in



which hundreds of thousands of acres of various
types of land throughout the state were examined,
a general definition emerged of what constitutes an
environmentally endangered land:

An environmentally endangered land is any land
area and related water resources that may be deter-
mined to contain naturally occurring and relatively
unaltered flora, fauna, or geologic conditions and
whose interdependent biophysical components, in-
cloding historical and archaeological resources,
might be essentially preserved intact by acquisi-
tion. In addition:

(1) the area must be of sufficient size to ma-
terially contribute in some substantial
measure to the overall natural environmen-
tal well-being of a large area or region; or

the area must contain flora, fauna, ot geo-
logic resources characteristic of the orig-
inal domain of Florida and that these be
uilique to, or otherwise scarce within, the
region or larger geographical area; or

(3) the area, whatever ifs size or the condi-
tion of its resources, must be capable, if
preserved by acquisition, of providing sig-
nificant protection to natural resources of
recognized regional or statewide impor-

tance.

There must also be some reasonable likeli-
hood that the area’s related natural and cultural re-
sources will be subjected to some activity of man
that might result in their substantial and irretriev-
able loss. Finally, three important additional cri-
teria that must be satisfied are:

(1) It shall be thoroughly justified in accord-
ance with the comprehensive plan to con-
serve and protect environmentally endan-
gered lands;

(2} No part of the area should be subject to
protection by existing regulatory measures
that, in themselves, would be sufficiently
sttong to preclude expected destructive
land practices that would result in sub-

stantial and irretrievable losses; and

Only those privately owned real property
interests necessary for the conduct of ex-
pected destructive land practices shall be
eligible for acquisition.
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THE BIG CYPRESS CONSERVATION ACT
OF 1973

The Big Cypress Conservation Act of 1978 di-
rects the Governor and Cabinet to set aside from
the proceeds of the bonds authorized by the Land
Conservation Act forty million dollars for acquisi-
tion within the proposed Big Cypress National Pre-
serve. The Act applies only to the Big Cypress
area, but the environmental values emphasized as
being in need of protection are subject as well to
statewide emphasis.

In making such acquisition, the Governor and
Cahinet shall give pricrity to those land and
water areas within the area proposed as the
R [Big Cypress National Preserve , which
are essential to the integrity of the environ-
ment, the destruction of which would cause
irreparable damage to the Everglades National
Park, the eatuarine fisheries of south Florida,
or the underlying fresh waler aguifer,

THE 5 JUNE 1973 RESOLUTION
OF THE GOVERNOR AND CABINET
RELATING TO THE GREEN SWAMP

AND OTHER VITAL

FRESHWATER RECHARGE AREAS

OF THE STATE

This Resolution, which in part addressed the
issue of environmentally endangered lands, di-
rected all state environmental agencies to expe-
dite:

A. 8pecific identification of the most envi-
ronmentally sensitive wetlands areas of
the State with reapect to sources of fresh
water supplies such as the Green Swamp,
other aquifer re-charging wetlands and
spring-fed river watersheds; as well as
estuarine shellfigsh-producing areas;

Specific recommendations as to which of
these areas not now in public ownership
can be most expeditiously protected under
existing law and regulations (Wilderness
areas, Conservation areas, Wild and Sce-
nie River designations, etc.); and with re-
gard to other environmentally sensitive
areas —

Prompt submission of a list of priorities
for acquisition of at least the *‘vital corae’’
areas of crucial wetlands so that the State



will be able to protect itz pedple from
willful, wanton and irresponsible misuse
of irreplaceable elements of land and wa-
ter essential to our economy, health, and
even survival,

CRITERIA AND GUIDELINES

Initial guidance for establishment of priorities
in terms of types of land, geographical area, and
environmental protection purposes to he served by
acquisition is derived from several of the foregoing
policy directives. The Land Conservation Act, the
Big Cypress Conservation Act, the Resolution of
the Governor and Cabinet on the Green Swamp, and
the Interim Guidelines are the chief sources for
thig purpose. In addition to these, the Department
of Natural Resources researched and solicited a
wide range of technical information and guidance
to help in further refining the establishment of pri-
orities. This information was gleaned from state
and federal environmental agencies, from planning
agencies throughout the state and from experts on
Florida's environment. In addition, the Department
surveyed environmental agencies of the other forty-
nine states for information on their progress in
identifying and acqguiring environmentally endan-
gerad lands.

Various methods, some of them rather intri-
cate, have been used by others to derive such pri-
orities. Basically, all of these methods, especially
the intricate ones, cequite detailed environmental
data and the application of critical judgment by ex-
perts. The lack of a comprehensive environmental
inventory of Florida severely restricis the use of
intricate methodologies. The priorities derived and
set forth in the Plan, therefore, reflect a consen-
sus of all the official policy guidance, technical
information, and scientific opinion that could be
brought to bear on the question. It should be em-
phasized, however, that any such consensus is
open to valid criticism and that the consensus
could and should change as knowledge and under-
standing of Florida’s natural systems Ilncreases
and as environmental land use controls change.

Priority Categoties

The criteria and guidelines are presented in
the form of six priority categories of land areas
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and eleven general considerations, The priority
categories are (not in order of rank):

e Lands of critical importance to supplies of
fresh water for domestic use and natyral
systems

o Freshwater and saltwater wetlands
¢ Unigue and outstanding natural areas
o Natural ocean and gulf beach systems

s Areas that protect or enhance the environ-
mental values of significant natural re-
sources

e Wilderness areas

Detailed discusslons of these categories are pre-
sented in Appendix C.

There is obviously considerable overlap he-
tween the six categories. A wetland could also he
a wilderness, or a given patcel of land could con-
tain a wetland in one part and a beach in another.
Nevertheless, the categories are sufficiently dis-
tinct in concept to. warrant separate treatment.

The listing of categories is not meant to imply
rank or any crder of acquisition; rather, it is in-
tended that areas representing the best combina-
tion of the values inherent in the six calegories be
given priority. This should not exclude those areas
that have overriding importance in one category.
As an example, a truly unique natural area might
have little significance when considered under the
othet categories, but would certainly be deserving
of preservation hecause of its uniqueness. The de-
tailed discussions of the six categories (Appendix
C) set forth criteria enabling the selection of the
most environmentally valuable areas within each
category.

The EEL Program, therefore, shall give high-
est priority for acquisition to (1) areas represent-
ing the best combination of values inherent in the
six categories and (2) areas having overriding
significance in any single category.

Additional criteria are developed in the gen-
eral considerations that follow,

General Considerations

There are eleven general considerations that
shall apply to all potential land acquisitions under
this program:



Number One

Priority consideration shall be given to those
projects proposed for funding to assist in Lhe im-
plementation of Chapter 380, F.8. (The Fnviron-
mental Land and Water Management Act).

Number Two

The availability of the land for acquisition by
the State will obviously determine whether a cer-
taln parcel of land, if judged worthy of acquisition
on the basis of its environmental value and its en-
dangerment, will actually be purchased. The State
cannot be sure of acquiring land that it wants be-
cause the EEL Program does not have the power of
eminent domain (except for the Big Cypress Area
of Critical State Concern). It is of little worth,
therefore, for this Plan to specity exactly where
and when parcels of land are to be acquired he-
cause there is no assurance that those parcels
could be successfﬁlly acquired.

The EEL Program shall follow the long-
standing policy of the Department of Natural Re-
sources, which is to pay no more than appraised
value for a piece of land. Considering the specula-
tive pressures to which Florida land is subject,
the EEL Program’s lack of eminent domain, and
the difficulty of putting a price on the environmen-
tal values of land, the policy of paying only the
appraised value is still the wisest approach.

As to relative cost, it should he obvious that
with two parcels of equal environmental value, the
more inexpensive one shall be preferred. In the
more common situation of two or more parcels of
land with different prices and different environmen-
tal values, no formula that relates the twe vari-
ables can be given. The various decision-making
bodies established for administration of the EEL
Program must exercise their best judgment in these
and, indeed, in all cases.

In some instances, it may be advantageous for
the State to make use of non-profit land acquisition
foundations in acquiring land at a reduced cost.
The potential of these foundations to aid the EEL
Program will be considered in each case.

Number Three

The EEL Program shall seek the minimum de-
gree of title necessary to insure the desired envi-
ronmental protection. The minimum degree could be
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fee simple, some sort of easement or purchase of
the development rights. Two factors, however, work
against less-than-fee acquisition. One is the prob-
able demand of the public for recreational use of
EEL acquisitions. Full recreational use of land
usually requires fee simple public ownership of
that land. The other factor is the likelihood that
the cost of less-than-fee acquisition would be
close to or as much as the fee simple. Recent ex-
perience by other public agencies, both federal and
state, supports this contention. Situations may
arise, however, in which some form of less-than-
fee acquisition would be most effective, and these
possibilities will be explored thoroughly.

Number Four

Another very important consideration is a com-
pound one of how vulnerable a parcel of land is
and how endangered it is by man’s activities.

Vulnerability means the susceptibility of a
system to degradation caused by man’s activities,
whether directly upon the system or remote to it.
These activities include residential development,
highway construction, pedestrian and off-road ve-
hicular traffic, air pollution, farming, damming,
channelization, introduction of alien plants and
animals, and a host of others. Vulnerability varies
from one natural system to another, but it is impor-
tant to note that no natural system is invulnerable
to man’s activities.

Endangerment refers to the potential for actual
destruction or degradation of the system by man’s
activities. The terms endangerment and vulner-
ability are closely related, and, indeed, vulner-
ability can only be adequately expressed if the en-
dangerment is specified. It is possible to desecribe
a system as gener ally low in vulnerahility, that is,
not susceptible to degradation from most of man's
activities, but high in endangerment because an
activity to which it is vulnerable is likely to occur
within the system.

Other things being equal, the more endangered
parcel should be purchased first. This considera-
tion is especially important as regards timing of
purchases. There is no easy way to predict endan-
germent; nor can a justifiable formula be given
which would precisely combine endangerment and
environmental value into an overall priority rank-
ing. If available, accurate and specific information
on development plans for a parcel of land is more



valuable than county or regional growth ptojec-
tions. Without information on specific planned de-
velopment activities the evaluation of endanger-
ment cannot be precise;it requires a common sense
evalvation of all available information. Generally,
however, undeveloped land in a high growth area is
more endangered than similar land in a low growth
ared.

A determination shall also be made of the ex-

tent to which local, state and federal regulatary
measures could realistically be applied to achieve
the identified environmental protection objectives.

Number Five

The protection  purposes
achieved through the EEL Program should be of re-
gional or statewide importance. Environmental pro-
tection purposes deemed to be of local signifi-
cance only should be considered under local or
other acquisition or regulatory programs. In gen-
eral, the environmental values of small parcels of
land are of little more than local significance,
though exceptions may occur.

environmental

Number Six

The EEL Program shall endeavor to.acquire
lands in a natural, essentially undisturbed condi-
tion. It is true that most disturbed areas will, if
the disturbing activity is removed, return to a nat-
ural condition after a period of time. This period of
time varies according to the seriousness of the
disturbance and the natural successional stage to
be restored. As an example, the succession from a
clear cut area to a mature hardwood hammock could
take well over a hundred years. Also, a return to
pre-existing conditions is by no means guaranteed,
Therefore, the EEL Program will normally seek out
those lands currently possessing outstanding nat-
ural qualities. The following kinds of land areas
are not in a natural condition and shall generally
not he congsidered to have environmental value:

s Areas excessively developed for residen-
tial, commercial, industrial or public ser-
vice uses

o Agricultural.lands, improved pastures and
pine plantations

e Man-made lakes, canals, impoundments or
filled lands
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e Areas severely infested with exotic plants
or animals

e Other areas whose natural characteristics
have been excessively degraded or altered
by man’s activities

These foregoing conditions, however, shall not ne-
cessarily preclude the acquisition of such lands
under this program if it is shown that their acquisi-
tion will best serve the purpose of protecting other
areas that are determined to be valued ecological
resources. Areas whose natural characteristics are
now heing excessively degraded by man’s activi-
ties are generally undesirable acquisitions under
this program unless such acquisitions will prevent
further degradation by saving a substantial propor-
tion of the area’s remaining natural qualities.

Number Seven

Whenever possible, an EEL acguisition should
comprise a sufficiently large area to enable effec-
tive management and protection of the resources of
regional or statewide significance. It is difficult,
and perhaps unwise, to arbitrarily select an acre-
age figure that divides large from small. A tract
that provides a wilderness quality should be con-
sidered large. The federal wilderness program uses
five thousand acres as a suggested minimum size
for wilderness area candidates. On the other hand,
the Florida Game and Fresh Water Fish Commis-
sion generally considers twenty thousand acres to
be a minimum size for successful management of
large game animals. The concept of what is large
also depends on the type of natural system: one
hundred actes of tropical hammock is relatively
large, but one hundred acres of dry prairie is rela-
tively small.

Large areas have several advantages over
smaller ones:

(a) They are more likely to be self-sustaining
and less likely to require intensive man-
agement in order to maintain thelr environ-
mental values

They support larger, more diverse and
more stable populations of plants and ani-
mals (as an indication of carrying capa-
city, natural systems sustain only from
one-half to eight deer per square mile, de-
pending on the system)



(¢) If EEL acquisitions are opened to some
form of public recreation, as will probably
be the case with the majority of them, then
a large area will accommodate more uses—
hunting, camping, hiking, etc.

(d)

They are usually less expensive per acre
than smaller tracts of comparable land

Finally, large, undisturbed tracts of land are rarer
than small, undisturbed tracts. Their unbroken ex-
panse represents an environmental quality that dis-
appears forever when they are subdivided,

Number Eight

Effective management and protection of an
FEL acquisition depends not only on the size of
an acquisition area but also on its configuration
and on the surrounding land uses. For every acqui-
sttion, the EEL Program shall endeavor to secure
the configuration that most efficiently achieves the
desired environmental pratection purposes. The ex-
isting and potential effects of surrounding land
ugses on the environmental values of the EEL ac-
quisition must be carefully investigated.

Number Nine

A determination shall be made as to the feasi-
bility of attaining the level of management neces-
sary to achieve the desired environmental protec-
tion purposes. This consideration is closely re-
lated, of course, to the previous considerations. In
most. situations, a complete natural system is
easier to manage than a portion of a natural sys-
tem. The EEL Program shall try to acquire as com-
plete a natural system as possible (realizing that
no defined natural system is ever completely self-
sustaining).

Number Ten

The EEL Program shall consider evidence of
support for the protection of an area by local or re-
gional agencies, the general public or organized
groups. Significant under this consideration is the
willingness of local or regional agencies to partic-
ipate in the management of a potential EFL acqui-
sition.
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Number Eleven

One of the aims of the EFL Program isg to ob-
tain and use the best avallable environmental in-
formation. The secarcity of useful statewide techni-
cal data on the environment was a major obstacle
in the preparation of the Plan. It was often neces-
sary to use Information that was not statewide in
coverage. One noteworthy source of information is
the Florida Copastal Coordinating Council, which
has done a considerable amount of mapping of land
and water areas and has classified them on the ba-
gis of their environmental value and suitability for
development. Three classes were used: preserva-
tion (suggested no development), conservation
{suitable for possible development with careful
controls), and development (suitable for intensive
development). As of this writing (1974), this map-
ping has not heen done for Lthe entire state, but it
has been done for the entire coastal zone and for
all of Monroe, Dade, Broward, Palm Beach, Collier,
Hendry, Lee, Sarasota, Manatee, Hillshorough,
Pinellas and Pasco Counties (see Map No. T).
Areas classified as preservation should receive
consideration for acquisition through the FEL Pro-
gram; however, the preservation class comprises
ahout one-fifth of the total area in the coastal zone
and is not, therefore, sufficiently selective by it-
self to satisfy the requirements of this program.

Summary

Potential acquisition areas shall be evaluated
and compared using the six priority categories and
the general considerations just. discussed. Poten-
tial acquisition areas include the hundreds of pro-
posals submitted to the Department of Natural Re-
sources as well as those desirable acquisition
areas that the Department may assemble. The areas
that best represent the values emphasized in the
Plan shall have highest priority for acquisition. No
formula is given for final selection of lands, nor
could one he justified on the basis of existing in-
formation. The decision-making bodies in the EEL
Program, ending with the Governor and Cabinet,
must exercise their best judgment in the final se-
lection of areas for acquisition.
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Chapter V

ADMINISTRATION

ORGANIZATION

In order to carry out the policies discussed in
Chapter IV, the Department of Natural Resources
called upon a number of agencies of state govern-
ment and a panel of experts on environments] and
planning-related matters to assist in formulating
this document and in administering the review and
evaluation of proposed acquisition projects. Figure
a. describes the organizational structure for admin-
istering the EEL Program. This interagency and
interdisciplinary approach brings the best avail-
able technical expertise on environmental matters
to bear on the decision process for each proposed
purchase and provides the bulk of technical infor-
mation required to develop and maintain this com-
prehensive Plan.

PROCESSING STEPS

Initiation

The Department accepts proposals for the ac-
quisition of environmentally endangered lands from
any source and sees that each proposal is given
due consideration. Proposals received are re-
viewed and acknowledged. If sufficient information
ig available the proposal is processed; if not,
additional information ig requested from the spon-
sor of the proposal. The Department maintains a
catalog of environmentally endangered lands pro-
posals, which contains the information received
for each proposal.
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Screening

The Department rigidly screens all proposals
(see Figure b) to select the most likely candidates
for the program. Screening Is necessary because
staffing limitations make it impossible to field in-
spect all proposed properties, and a field inspec-
tion is required on each property before submission
to the Interagency Planning Committee (IPC) for
evaluation as to its possible qualification under
the program.

In the screening process, the Department
groups proposals on the basis of apparent suit-
ability under the EEL Plan, likely availability and
feasibility. Proposals for which there is insuffi-
clent information to allow assignment to a group
are deferred until needed information is obtained.
Proposals judged to be suitable, available, and
feasible are scheduled for on-site ingpection,

In order for expeditious processing of active
projects to the Interagency Planning Commitiee to
be accomplished, projects with little apparent like-
lihood of meeting minimum ecriteria are not as-
signed to one of the active groups nor are they in-
definitely deferred for lack of information. Instead,
they are recommended to the Interagency Planning
Committee for definite deferral. The Committee's
concurrence is regarded as giving deferred status
for & six-month period of time or until information
favoring active sfatus has been recelved or the
Committee has removed its deferral.

The Department contacts all owners or desig-
nated representatives of active proposals being
considered for field ingpection and requests per-
mission to enter such properties for an. on-zite in-
spection. The Department then notifies the Techni-
cal Consultant Committee (TCC) of the names, lo-



Figure a.

ORGANIZATION CHART
ENVIRONMENTALLY ENDANGERED LANDS PROGRAM

INTERAGENCY ADVYISORY COMMITTEE

Executive Director - DNR

Directer, Division of Interior Resources
Director, Division of Recreation & Parks
Director, Game & Fresh Water Fish Comm.
Director, Division of State Planning
Director, Division of Forestry

Executive Director, Dept. Pallution Control
Executive Director, Board of Trustees
Director, Division of Archives & History

INTERAGENCY PLANNING COMMITTEE
(Stafh

Division of Recreation & Parks
Division of Interior Resources
Couastal Coordinating Council
Bureau of Survey & Management
Bureau of Marine Science & Technology
Bureau of Beaches & Shores
Board of Trustees

Department of Pollution Control
Division of State Planning

Game & Fresh Water Fish Comm.
Division of Forestry

Division of Archives & History

e

50

EXECUTIVE BOARD
DEPARTMENT OF NATURAL RESOURCES
{(Governor and Cabinet)

—

EXECUTIVE DIRECTCR
DEPARTMENT OF NATURAL RESOURCES

|

TECHNICAL CONSULTANT COMMITTEE

{committee of non-government technical ex-
perts in environmental and related fields)

ﬁ Reporting Authority
-.-- * Advisory



cation, and other avallable pertinent information on
the proposals to be inspected and solicits their in-
put.

Once all of the pre-inspection coordination
has heen completed, the proposal is scheduled for
field inspection and the inspection packet iz pro-
vided to the Department field inspector.

Field Inspection

The Department field inspector completes any
last minute coordination required to gain access to
the subject property. He then conducts the inspec-
tion, collects the required data, and submitg a nar-
rative report with color slides and a land use/Veg-
etation map.

The narrative report describes and assesses
the following: natural characteristics and general
terrain features of the property; location; historical
and archaeological features; encroachments; water
quality; and any evidence of rare or endangered
species of plants and animals. The repott includes
a more general assessment of the area immediately
surrounding the proposed acquisition area, as-
sesses land uses and management practices, and
gives the field inspector’s opinion on ecological
value of the area.

The Department researches local land use,
regulations, zoning, and future land use plans and
includes this information in the final inspection re-
port, which is then reproduced.

IPC Evaluation

The Department presents a verbal inspection
report with visual aids on each inzpected proposal
and altempts to answer pertinent questions from
the Interagency Planning Committee.

The Committee members have two weeks from
time of presentation to review and analyze the in-
spection report. They consider and comment on all
factors expressed in the EEL Plan, but determine
qualification based on ecoclogical value and prop-
erty vulnerability.

The Committee members discuss and vote
on each proposal presented to them, and they
assign each gualified project to one of three cate-
gories expressing relative ecological value and
vulnerability (Category I — high, II — moderate
and III — low). Non-gualified proposals are re-
turned to the file, where no action other than noti-
fication of the major proponent is taken unless new
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information is produced to change their status to
Active apgain.

Priority Assignment

The Department assigns all qualified projects
to one of three working priority groups, considering
the following factors in making this assignment:
IPC ecological value and vulnerability categories,
TCC comments, endangerment, indicated avail-
ability, indicated economics, ownership patterns
and location. These assignments are submitted to
the Interagency Advisory Committee (IAC) for peri-
odic review and confirmation.

Working priority group ome contains projects
deemed to be of highest quality, group two contains
the best alternate projects, and group three con-
tains all remaining qualified projecis. A project
may be assigned to group one only if it is judged
superior, on the hasis of the factors noted above,
to all group two and three projects.

Negotiation

The Department opens preliminary negotiations
only on working priority group one projects. If
terms appear suitable or negotiable, the Department
obtains two independent appraisals to use as fair
market value information for final negotiations. If
the negotiations are unsuccessful, the project is
dropped from working priority group one to one of
the other priority groups depending on an analysis
of all pertinent information. Non-negotiable proj-
ects are returned to the file. If the negotiations are
considered successful by the Department, the proj-
ect is presented to the IAC for evaluation follow-
ing the requited public meeting.

Public Meeting

The Department holds a public meeting on
each project being negotiated, soon after the ap-
praisals are ordered, to present the project to the
public and solicit public sentiment about the pro-
posed acquisition.

IAC Evaluation

The Department prepares an Interagency Ad-
visory Committee agenda item and presents each
project that has been successfully negotiated
or on which the negotiations have reached some
definite state. This verbal presentation with



visual aids includes a cost and acreage analy-
sis.

The IAC members consider the total project,
including ecological value, vulnerability, endanger-
ment, economics, and practical aspects, and recom-
mend either for or against purchase to the Execu-
tive Director of the Department of Natural Re-
sources. Projects not recommended for purchase
are returned to the file.

Executive Board Action

The Department staff prepares the agenda item
for the Governor and Cabinet and furnishes addi-
tional information as requested.

The Governor and Cabinet {(the Executive
Board of the Department of Natural Resources) con-
sider the total project and either authorize pur-
chase of the project, at the same time approving a
recommended management plan and designating a
management agency, ot reject the project. Rejected
projects are returned to the file,

Acquisition

The Department completes the acquisition on
projects authorized for purchase by the Governor
and Cabinet, with title being taken in the name of
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the Board of Trustees of the Internal Improvement
Trust Fund.

Disposition

The Department obtains the appropriate legal
insttument to transfer jurisdiction of the project
lands to the management agency designated by the
Governor and Cabinet. The Department approves the
specific management plan, as developed by the
management agency, and oversees its implementa-
tiomn.

Summary

These procedures have evolved through a pro-
cess of initiation, use, and modification as the De-
partment has gained experience in the processing
of large numbers of proposals under the Environ-
mentally Endangered Lands Program. They may
seem cumbersome, hut given the large number of
proposals, limited staff, and large sums of money
involved, these procedures offer an eifective
method of assuring that projects of high quality
and neced are acquired, while providing maximum
public exposure for the whole process.



Figure b.

PROJECT PROCESSING STEPS
ENVIRONMENTALLY ENDANGERED LANDS PROGRAM
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INITIATION

DNR - Initiates propesals,

DNR -receives and acknowl-
edges proposals from private
citizens, groups or public bed-
ies,
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DNR « Department of
Natural Resources

IAC . lnteragency Advisary
Committee

TCC « Technical Consultant
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[P C - Interagency Planning
Committee

——« Responsible Agent
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SCREENING
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Improvement
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Chapter VI

SUMMARY

Florida has a rich, diverse and unusual nat-
ural environment. The climate and the abundance
of sun and water contribute to the high production
of organic material characteristic of many Florida
ecosystems. The state’s location is responsible
for its diverse flora and fauna, which contain ele-
ments of both the North American biota and the
Caribbean biota. Florida iz one of the wettest
states in the Union, with wetlands covering an es-
timated 25 to 35% of its land area {depending on
the definition of wetlands).

Preservation of this environment is vital to all
Floridians. The environment is usually thought of
in terms of outdoor recreation — fishing, hunting,
camping, bird watching, etc. Lately, a quality en-
vironment is often mentioned as bheing instrumental
in achieving quality of life — an abstract term hard
to measure but easy to experience — for the state’s
citizens. Though not always realized, a healthy
environment is critically important to the mainte-
nance of supplies of potable drinking water, to the
availability and price of seafood, and to the vast
Florida tourism industiry, to name but a few impor-
tant facets of Florida life.

Today, however, Florida’s environment is be-
set by many problems. It is diminishing in extent,
diversity and vigor. Two fundamental causes of en-
vironmental degradation are: (1) an insufficient
appreciation by society of the values and fragility
of natural systems; and (2} the tremendous and
unanticipated (from the standpoint of environmental
planning) increase in Florida’s population. To
counter this environmental degradation, both the
State of Florida and the federal goverpment have
established environmental protection programs. One
of these is the Environmentally Endangered Lands
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Program, which was established by the Land Con-
servation Act of 1972 (Chapter 259, Florida Stat-
utes). The EFL Program goes one step bevond reg-
ulatory programs in that it is designed to protect
the environment through acquisition of vital eco-
fogical resources. The $200 million funding ap-
proved for this program truly represents a dramatic
commitment by the people of Florida to the preser-
vation of their environment.

This comprehensive Plan has been developed
to direct the EEL Program. It replaces the Interim
Guidelines for Implementing Florida’s Environmen-
tally Endangered Lands Program. Basic policy
guidance {or the Plan derives from the Land Con-
servation Act and other relevant public documents.
This guidance, together with the best available in-
formation on the values, vulnerability, and endan-
germent of Florida’s natural systems, enables the
construction of a set of criteria to assist the EEL
Program in securing those land and water areas of
greatest importance to the integrity of Florida’s
natural environment and the well-being of its
people.

The criteria established in the Plan are pre-
sented in the form of six priority categories of land
and eleven general considerations.

The categories are as follows:

e Lands of critical importance to supplies of
fresh water for domestic use and natural
systems

e Freshwater and saltwater wetlands
e Unique and outstanding natural areas
e Natural ocean and gulf beach systems

e Areas that protect or enhance the environ-



metital values
sOuUrces

of significant natural re-

e Wilderness areas

These categories overlap in their application to
lands; however, it is important' and useful to dis-
cuss and emphasize the values Inherent in each
category. Two principles shall guide the use of the
priority categories: (1) those lands shall be se-
lected that possess the best combhination of the en-
vironmental values inherent in each category; and
(2} in evaluating the combination of values, spe-
cial consideration shall be given to those lands of
greatest significance within their respective cate-
gories. That is, a remarkable and unigue natural
area shall receive a high priority for acquisition (if
necessary in order to preserve it) even if it has lit-
the significance under the other categories. The
Pian discusses each category separately in Appen-
dix C.
The general considerations are as follows:

(1) The EEL Program shall give priority of
consideration to those projects proposed
for funding to assist in the implementation
of the Florida Environmental Land and
Water Management Act of 1972 (Chapter
380, Florida Statutes)

(2) Because the EEL Program does not have
the power of eminent domain, the avail-
ability and cost of land is an important

consideration

(3) The EEL Program shall seek the minimum
degree of acquisition necessary in order
to achieve the desired environmental pro-

tection purpose

(4) The EEL Program shall give priority to
the most vulnerable and endangered lands,

other considerations being equal
(5) The EEL Program shall give priority to

those natural resources deemed to bhe of
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state-wide or regional importance, ahead
of those only of local importance

(6) The EEL Program shall give priority to
lands in an essentially undisturbed con-
dition

(7) The EEL Program shall give priority to
areas of sufficient size to permit effective
management and protection of the natural

resource

The FEL Program shall give priority to
areas of proper configuration to permit ef-
fectlve management and protection of the
natural resource

The EEL Program shall consider the kind
of mapagement necessary to achieve the

desired pur-
poses

(9)

environmental protection

(10) The EEL Program shall consider evidence
of cooperation on a project by local or re-
gional agencies, organizations and the

public

(11) The EEL Program shall consider priori-
ties for protection developed by previous
studies, especially the classification de-
rived by the Florida Coastal Coordinating

Council

These considerations apply to all potential
acquisition areas. In using these general consider-
ations and the priority categories, judgment by the
decision-making hodies of the EEL Program is
still the critical factor in the selection process.

The EEL Program shall make every effort to
apply these criteria to all the proposed acquisition
areas sent to the Department of Natural Resources
hy governmental agencies, organizations and indi-
viduals. The EEL Program will also employ the
criteria to actively seek out, from all the land and
water areas of the state, the most desirable acqui-
sitions.



Chapter VII

RECOMMENDATIONS FOR FURTHER ACTION

During the period of EEL Plan formulation a
number of problems were encountered that severely
limit effective comprehensive environmental plan-
ning and FEL Program operation. This section pre-
sents recommendations for actions that might be
taken to eliminate or reduce the adverse effects of
these problem areas. Many more recommendations
could be made; however, the discussion to follow
contains only those felt to be at once important,
direetly related to the EEL Program, and capable
of implementation. Specific recommendations are in
hold type.

]

The fundamental problem in developing a com-
prehensive plan and program for the acquisition of
environmentally endangered lands is selection of
lands for acquisition. The selection process formu-
lated in the Plan and employed in the program
should reflect the official state position as to
which lands are most important to the State of
Florida. Such policy should be contained in a state
comprehensive plan. The State Comprehensive
Plan, however, does not yet exist. Therefore, the
EEL Plan had to derive the necessary basic policy
guidance from statements in several different offi-
cial documents. It is recommended . . . that the
State Comprehensive Plan be executed as sgon as
possible and that it establish, based upon specific
legislative guidance, definite policies on growth
and on land use.

2

The quality of the land selection process can
be no better than the quality of available technical
data on the state’s environment. A great deal of in-

57

formation on the environment does exist, it is true.
Unfortunately, much of it is out of date, not appli-
cable to the entirc state, or not otherwise appli-
cable to a land acquisition program. (Having said
thig, it must be noted that the relevance of recent
environmental research to present-day environmen-
tal problems is encouraging.) It is recommended . ..
that the State carty out and encourage environmen-
tal research that would be directly applicable to
environmental protection programs, including the
EFEL, Program. A mechanism should be established
that- would disseminate the results of such re-
search to the relevant agencies. Monitoring of all
environmental parameters should be maintained
after base line data are obtained. A comprehensive
inventory of Florida’s natural resources should be
carried out.

_3_

The FEL Program is one part of the overall
state effort to protect its environment. In particu-
lar, it was designed to work closely with the pro-
grams established under Chapter 380, Florida
Statutes. Despite the presence of other state en-
vironmental agencies on the decision-making
bodies of the EEL Program, coordination with other
environmental protection programs has proved dif-
ficult. In large part this is caused by the inherent
nature and constraints of the different programs
and their implementing agencies. It is recom-
mended . . . that the Department of Natural Re-
sources, the Department of Administration, and
other agencies charged with environmental protec-
tion responsibilities continue to strive for better
coordinative mechanisms between their existing
environmental protection programs. It is further



recommended that the roles, responsibilities and
putposes of the state’s several environmental pro-
grams be legislatively redefined so as to avoid
ovetlap and gaps and to facilitate coordination
among them. To accomplish this it may be neces-
sary to effect a realignment or consolidation of
state environmental agencies.

—4—

Another problem with the overall state envi-
ronmental protection effort is the difference be-
tween potential effectiveness of existing regula-
tory powers and their actual effectiveness in the
field. This factor has presented problems to formu-
lation of this plan because it is very difficult to
rely, absolutely, on existing regulatory powers to
protect important natural resources. At the same
time, it is unwise and inefficient {from an overall
perspective) to protect, through acquisition, areas
that should and could he protected through exer-
cise of regulatory power. It is recommended . . .
that the monitoring and enforcement arms of state
agencies charged with environmental protection re-
sponsibilities be reinforced by greater funding and
staffing to more effectively carry out their respon-
sibilities.

—5_

The lack of eminent domain power for the De-
partment of Natural Resources in aecquiring en-
dangered lands under Chapter 259, F.8., results in:

# acquisition only of available lands when
atcas in greater need of environmental pro-
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tection through acquisition may never he
acquired;

e inability to lend forceful direction to the
acquisition program limits the usefulness of
thiz plan document;

e pressure to acquire propertiesg at highly in-
flated prices, rather than fair market value,
limits the overall scope and effectivencss
of this program; and

s a danger exists when the State has to enter
into partial purchases of large areas be-
cause there is no real assurance that final
acquisition of the entire area may in fact
be possible.

It is recommended . . . that Chapter 259, F.S., be
amended to granl the Department of Natural Re-
cources eminent domain power for acquisition of
fee title, or any lesser interest deemed suitable, in
all endangered lands and related water resources
envisioned by the chapter.

—6—

Operation of the EEL Program has been
slowed on occasion by the difficulty of establish-
ing the extent, if any, of state ownership in an
area proposed for acquisttion under this program.
This is especially true in wetland areas. It is rec-
ommended . . . that the State take all steps neces-
sary to expedite the settlement of pending litiga-
tion over private and public landowner boundaries;
and complete, and maintain in an up-to-date status,
maps and legal descriptions of all publicly owned
lands in the state.



Appendix A

CHAPTER 259, FLORIDA STATUTES

LAND CONSERVATION ACT OF 1972

259.01
259.02
259.03
259.04
259.05
259.06
259.07

Short Title. (New)

Authority; full faith and credit bonds. (New)
Definitions. (New)

Board; powers and duties. (New)

Issuance of bonds. (New)

Construction. (New)

Public Meetings. (New)

*#259.01 Short title. — This chapter shall be
known and may be cited as the ‘“‘Land Conservation
Act of 1972.”

History. — 1, ch. 72.300

*Note. — 51, ch. 72.300 provided that this sec-
tion will take effect only upon approval by the
electorate, at the general election to bhe held in
November 1972, of the bond issues authorized by
§259.02.

*259.02 Authority; full faith and credit bonds.
— Pursuant to the provisions of s11(a) of Art. VIl
of the state constitution and $215.59, the issuance
of state bonds pledging the full faith and credit of
the state in the principal amount, including any re-
financing, not to exceed two hundred million dol-
lars for state capital projects for environmentally
endangered lands and forty million dollars for state
capital projects for outdoor recreation lands is
hereby authorized, ‘subject to the provisions of
§§259.01-259.06.

History. — 51, ch. 72.300.

*Note. — See note following 5259.01.
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*259.03 Definitions. — The following terms
and phrases when used in $5259.01-259.06 shall
have the meaning ascribed to them in this section,
except where the context clearly indicates a dif-
ferent meaning:

(1) “‘State capital projects for environmen-
tally endangered lands’’ means a state capital proj-
ect, as required by $11(a) of Art. VII of the state
constitution, which shall have as its purpose the
conservation and protection of environmentally
unigue and irreplaceable lands as valued ecologi-
cal resources of this state, including without limi-
tation:

() Those areas of ecological significance
the development of which by private or public
works would cause the deterioration of submerged
lands, inland or coastal waters, marshes, or wilder-
ness areas essential to the environmental integrity
of the area or of adjacent areas:

(b) Those areas which, in the judgment of the
game and fresh water fish commission, department
of natural resources, or department of pollution
control, the development of which would require a
remedial public works project to limit or correct
environmental damage; or

(c) Any beaches or beach areas within the
state which have been ercded or destroyed by nat-
ural forces or which are threatened, or potentially
threatened, by erosion or destruction by natural
forces.

(2) ‘‘State capital project for outdoor recrea-
tion lands™ means a state capital project, as re-
quired by §l11(a) of Art. VII of the state constitu-
tion, which shall be for the purposes set out in
chapter 375.



{3) ‘‘Board” means the governor and cabinet,
as the head of the department of natural resources.

(4) “DPivision’’ means the division of bond fi-
nance of the department of general services,

History. — 51, ch. 72.300,

*Note. — See note following $259.01.

*259.04 Board; powers and duties. —

{1) For state capital projects for environ-
mentally endangered lands:

(a) The board is given the responsibility,
authority, and power t¢ develop and execute a com-
prehensive plan to conserve and protect environ-
mentally endangered lands in this state. This plan
shall he kept current through continual reevalua-
tion and revigion.

(b} The board may enter into contracts with
the government of the United States or any agency
ot instrumentality thereof; the state or any county,
municipality, district authority, or political subdi-
vision; or any private corporation, pattnership, as-
gociation; or person providing for or relating to the
conservation or protection of certain lands in ac-
complishing the purposes of $9259.01-259.06.

(c) The board is authorized to acquire lands,
water areas and related resources. The board is
authorized to enter into contracts for purchase and
to purchase the fee or any lesser interest suffi-
cient to meet the purposes of §259.01-259.06 of
any environmentally endangered lands or outdoor
recreation lands.

(2} For state capital projects for outdoor rec-
reation lands, the provisions of chapter 375 shall
apply.

History. — &1, ch. 72.300.

*Note. — See note following 5259.01.
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*959 05 Issuance of bonds. —

(1) Upon reguest of the board, by appropriate
resolution, the division of bond finance from time
to time, subject to the debt limitation provided
herein, may issue bonds pledging the full faith and
credit of the state as shall be necessary to pro-
vide sufficient funds (o achieve the purposes set
out in such request.

(2) The issuance of such bonds to finance
state capital projects for environmentally endan-
gered lands or outdoor recreation lands is autho-
rized in the manner, and subject to the limitations,
provided by the state bond act, except as other-
wise expressly provided herein.

History. — 1, ch. 72.300.

*Note. — See note following §259.01.

*259.06 Construclion. — The provisions of
§5259.01-259.06 shall be liberally construed in a
manner to accomplish the purposes thereof.

History. — 31, ch. 72.300.

*Note. — See note following §259.01.

259.07 Public Meetings. — The department of
natural resources before making recommendations
to the board for the purchase of any environmen-
tally endangered land shall hold a public meeting
on the proposed purchase of such land in the
county where a major portion of such land is situ-
ated. Notice at least thirty (80) days in advance of
such public meeting shall be published in a news-
paper of general circulation in the area where such
land is located indicating the date, time and place
of such public meeting. A report of the public
meeting shall be submitted to the board along with
the recommendation for purchase of such land.

History.~s1, ch. 74-59.



Appendix B

ESTIMATED POPULATIONS
OF FLORIDA COUNTIES, 1974-1980

Southeast Population

Centrat Papulation

County 1974 1980 19741980 County 1974 1980 1?752}3 %
Dade 1,402,900 1,571,000 168,100  Orange 426,700 523,000 98,300
Broward 810,800 985,700 174,900  Brevard 249,400 281,600 32,200
Palm Beach 449,400 543,000 93,600  Volusia 202.000 240,000 38,000
St. Lucie 65,400 80,000 14,600  Seminole 134,200 173,900 39,700
Monroe 57,200 59,900 2,700 Marjon 87,200 102,100 14,900
Collier 55,600 80,000 24,400  Lake 82,000 94,300 12,300
Indian River 45,600 55,300 9,700  Osceola 37,900 52,400 14,500
Martin 39,100 50,200 11,100  Flagler 5,900 7,800 1,900
Hendry 15,300 18,500 3,200 —
Okeeohobee 15.600 19.800 4900 Total 1,095,300 1,477,100 251,800
Glades 4,400 5,000 600
Total 2,961,300 3,468,400 507,100

Northeast Population
~1980
Southwest Population County 1974 1980 lg-glaill?i
County 1974 togo 19741980 Duvai 570,100 661,100 91,000
amn Alachua 124,500 147,500 23,000
Pinellas 647,800 744,600 96,500  Putnam 41,600 45,700 4,100
Hillshorough 582,000 651,900 69,900  Clay 43,900 52,900 9,000
Polk 267,800 320,700 52,900  St. Johns 37,300 43,200 5,900
Sarasota 155,800 186,800 31,000  Columbia 27,500 30,000 2,500
Lee 144,000 196,300 52,300  Nassau 23,700 26,500 2,800
Manatee 111,800 133,600 22 000 Suwannee 16,700 17,000 300
Pasco 120,000 177,300 57,300  Bradford 15,400 16,600 1,200
Highlands 40,500 47,800 7,300 Levy 14,300 16,100 1,800
Charlotte 38,700 56,500 17,800  Baker 11;600 14,000 2,400
Citrus 33,500 48,800 15,300  Union 9,000 10,000 1,000
Hernando 98,500 37,500 9,000  Hamilton 8,100 8,300 200
Sumter 19,500 22,800 3,300  Dixie 6,000 6,600 600
Hardee 17,600 20,100 2,500  Gilehrist 4,200 4,800 800
DeSoto 16,600 19,200 2,600  Lafayette 3,100 3,300 200
Total 2,993,900 440,000  Total 957,000 1,108,600 146,600

2,663,900




Northwe st Population

County 1974 logg V71980
Ezcambia 221,800 243,000 21,200
Leon 128,400 152,900 24,500
Okaloosa 98,100 111,700 13,600
Bay 86,700 - 95,200 8,500
Gadsden 39,100 40,500 1,400
Santa Rosa 46,000 52,200 6,200
Jackson 28,400 39,900 1,500
Walton 17,200 18,000 800
Taylor 14,300 14,500 600
Madison 14,200 14,600 400
Washington 13,200 15,900 2,700
Holmes 12,000 12,600 600
Gulf 10,600 11,200 600
Jefferson 8,200 9,600 404
Calhoun 7,900 8,200 300
Franklin 7,600 8,000 4040
Wakulla 7,800 9,200 1,400
Liberty 3,800 4,000 200
Total 776,300 861,600 85,300
STATE
TOTAL 8,143,800 9,574,600 1,430,800

Source: Division of Population Studies,
Bureau of Economic and Business Research
University of Florida, Gainesville, Flerida
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Appendix C

DISCUSSION OF PRIORITY CATEGORIES

INTRODUCTION

The next six sections are separate discus-
sions of the six priority categories. The primary
objective in each section is to assist EEL Program
administrators in selecting from all the lands fall-
ing within the purview of a given category those
that are the most valuable from the perspective of
the EEL Program. Of course, the general consider-
ations discussed in Chapter IV must also be ap-
plied in the selection process.

Ag stated earlier, it is unwise to precisely de-
gcribe the locations of acquisition areas, because
of the lack of eminent domain for this program and
the real estate speculation rampant in Florida.
Therefore, the discussions to follow will simply
specify the types of land considered most valu-
able. These types of land shall have lop priority
within each category.

LANDS OF CRITICAL IMPORTANCE
TO SUPPLIES OF FRESH WATER
FOR DOMESTIC USE
AND NATURAL SYSTEMS

Definition

In a modern civilization, water has many
uses — drinking, washing, carrying and diluting
sewage, industrial processes, cooling thermoelec-
tric plants, irrigation, etc. Water withdrawn for use
by the public — the first three uses ahove — is de-
fined as domestic use. Water supplies for natural
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systems means simply the maintenance of histori-
cal water patterns in a given area. The supplies
for both natural and man-made systems are In
lakes, rivers and aquifers (see Table No. 2).

Importance

The quality and quantity of water supplies are
of paramount importance to the associated man-
made and natural systems. The amount, distribu-
tion, pattern of delivery and guality of water in an
ares are very important in determining both the
type(s) of system that occurs in an area — whether,
for instance, an area supports flatwoods, prairie or
marsh — and the condition, or health, of the sys-
tem(s), especially if it is a wetland or aguatic sys-
tem. The same factors are vital to human life and
endeavor.

* Existing Protection

The importance placed upon having a depend-
able supply of potable water is reflected in the
number of regulations and regulatory agencies —
federal, state, regional and local ~ that are con-
cerned with protecting public water supplies. There
are, however, a few significant gaps in the protec-
tion of the overall water supply which are pertinent
to the FEL Program. These are: (1) the general
lack of regulatory protection for lands, such as
freshwater marshes and swamps and good recharge
areas, that have a direct ot indirect effect on water
availability and quality; and (2) the lack of plan-
ning and protection for the water needs of natural
systems. It should be noted, however, that execu-
tion and enforcement of the provisions of the Flori-



da Water Resources Act of 1972 (see papes 29-30)
could close these gaps.

Priority Lands

Lands directly or indirectly affecting watet
availability and quality may be divided into two
classes: (1) thosc that affect ground water sup-
plies; and (2) those that affect surface water
supplies. The physical relationship between
ground and surface water means that there is some
overlap botween the two classes; nevertheless, the
division is convenient for discussion.

Lands Important to Ground Water Supplies

It is difficult to select out land areas that are
egpecially valuable to ground water supplies. Tt is,
of course, true that areas with high recharge rates

Table 2

SOURCES OF PUBLIC WATER SUPPLY
FOR 138 FLORIDA MUNICIPALITIES, 1970
(TOTAL POPULATION 4,317.794)

Pumpage As a % of
(in million total
Saurce gallons statewide
per day) use
Ground water (aquifers)
Biscayne 305 42.0
Floridan 277 38.2
Sand and gravel 21 2.8
Shallow sand 20 2.8
Other 12 1.8
Total ground water 635 87.4
Surface water
Rivers 55 7.6
Lakes a1 4.3
Reservoirs 4 0.6
Other 1 0.1
Total surface water 91 12.6
State total, all sources
138 municipalities 726
all municipalities B&3

Source: U.8. Geological Survey and the
Florida Department of Natural Resources

contribute more water to ground water supplies
than do areas with low recharge rates. The overall
situation is more complicated than a simple con-
sideration of recharge rates, however. Ground and
gsurface waters throughout the state are properly
considered as belonging to one vast, interrelated
hydrologic system.

Three functions that relate to ground water
availability can be described: (1) recharge, (2)
storage, and (3) discharge (discharge is not nec-
essarily to the surface in the jmmediate area; it
may also involve lateral subsurface movement of
ground water to distant points of discharge). It 1s
obvious that areas with high recharge rates must
be accompanied either by points of great discharge
from the underlying aquifer or by a great and con-
tinuing increase in storage of water in the aquifer.
The latter condition only vecurs when an aquifer
has been depleted, either through heavy withdraw-
als or hecause of a drought. Usually, therefore,
high recharge is accompanied by high discharge,
with little change in storage. The Florida Keys
present an extreme example: recharge rates are
very high, discharge to the surrcunding salt water
is very high, and there is very little storage. Thus,
there is very little ground water in the Keys, de-
spite the high recharge rates.

Another zort of example is provided by the ma-
jor potentiometric highs of the state - the Green
Swamp, Alachua-Putnam, Volusia and Pasco highs.
These highs represent aquifers that bave large vol-
umes of water in storage, but generally little re-
charge or discharge: Despite their low recharge
rates, they are valuable natural resources because
of their large storage. Excopt where aquifer perme-
ability is poor, withdrawals from these highs cause
an increase in local recharge, which tends to main-
tain storage levels. In such cases, reasonable
withdrawal does not significantly lower or deplete
a potentiometric high.

Thus, it is difficult to prescribe the land areas
that should be acquired on the basis of their impor-
tance to ground water supplies. It iz possible,
however, to list two kinds of areas that shall be
considered important under the EEL Program:
(1) recharge areas of demonstrated importance to
public water supplies or to significant environmen-
tal systems; and (2) land above potentiometric
highs, especially those with favorable permeability
characteristics.



Among all the lands considered in this pro-
what priority should areas important to
ground water supplies have for acquisition? They
are undeniably important in maintaining public wa-
ter supplies and supplying certain environmental
systems; however, there are several points to be
made against the straightforward acquisition of
these areas. One is the difficulty of delineating
areas for acquisition on the basis of their recharge
capability. The aquifer recharge map (Map No. 8)
does delineate, in a general way, areas where con-
siderable recharge to underlying aquifers probably
occurs, but a time-consuming hydrological investi-
galion is necessary to positively confirm this prob-
ability for a specific parcel of land. It is easier to
delineate a potentiometric high, though a hydrolog-
ical investigation is also required to establish the
permeability of the aquifer. There .are relatively
few diserete parcels of land whose hydrology and
geology are well enough known to justify acquisi-

gram,

tion on the basis of their importance to public wa-
ter supplies or significant environmental systems.

To safeguard and maintain ground watet sup-
plies solely through acquisition of surface areas
would entail the acquisition of very large areas of
land. Theoretical caleulations indicate, for in-
stance, thal a e¢ity of 100,000 people would require
at least 15,000 acres of recharge area to maintain
their ground water supplies. This calculation does
not consider the needs of environmental systems or
the need, if the city is on the coast, of retarding
sea water encroachment. Consequently, this figure
should be considered a minimumn.

This brings up a final point—the necessity for
acquisition. Acquisition is not necessary to pre-
serve natural recharge. Farm lands, planted pine
plantations, residential lawns and any other land
that iz not paved over or covered with buildings
may serve as techarge areas. Considerable recharge
takes place even in a Florida city, though not as
much as occurred there before the city was huilt.
Cities typically have large areas of impermeable
surfaces and storm water drainage systems (storm
sewers and sometimes canals), which combine to
greatly increase runoff of rainfall and thereby
greatly decrease recharge. Municipal drainage sys-
tems can, however, be designed so as to lessen
this negative effect on recharge. Also, local com-
prehensive plans and regulations that take into ac-
count the need to preserve good recharge areas can
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substitute, at least partially, for acquisition. Re-
gional water management districts are empowered
to plan for, adopt regulations to insure, and, if ne-
cessary, acquire land in order to preserve the quan-
tity and quality of ground water supplies. The EEL
Program should act to preserve essential recharge
areas and polentiometric highs only after efforts by
local, regional and state water management agen-
cies prove ineffective and only in accordance with
local and regional water management plans.

Lands Important to Surface Water Supplies

There are two basic and closely related as-
pects of surface water supplies: one is quality of
water and the other is quantity of water. Protection
of water quality has received more attention from
lawmakers, partly because Florida(as a whole) has
an abundance of water. Lately, however, the tre-
mendous ipcrease in domestic water consumption,
caused by Florida’s population growth, and the
realization of the importance of water flow to wet-
land and agquatic ecosystems have directed atten-
tion to the maintenance of adequate quantities and
flows of surface water.

The pertinent questions to ask about lands im-
portant to surface water supplies are: (1) what
lands, if developed, would have the most effect
upon surface waters, from both the quality and
quantity standpoints; (2) what surface waters are
most important; and (3) what lands, then, should
receive priority for acquisition through the EEL
Program.

A general answer to question (1) is that those
lands most intimately associated with surface wa-
ters would, if developed without regard for natural
systems, have the most damaging effects upon the
quality and quantity of associated surface waters.
These intimately associated lands are those that
are covered by water continuously (submerged
lands), daily {intertidal wetlands), or irregularly
(floodplain and supra-tidal wetlands). Uplands, by
way of rainwater runoff, also affect surface water
supplies, but to a lezser degree than the aforemen-
tioned lands. Submerged lands and wetlands are im-
portant to surface waters not only because of the
negative effects uswvally accompanying their devel-
opment, but also because their vegetation contrib-
utes to water quality by absorbing pollutants.

A significant example pointing up the relation-
ship between floodplain wetlands and public water
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supplies is the effect of the channelization of the
Kissimmee River on the water supply of south
Florida. As a consequence of channelization, the
area of river marsh was reduced from 45,000 acres
to 8,000 acres, and the length of the river was
greatly reduced. The resulting straight channel is
much more efficient at moving water than the mean-
dering natural river was, Rain falling in the north-
ern end of the Kissimmee drainage basin now gets
to Lake Okeechobee much faster and with a greater
peak flow. The new configuration of the Kissimmee
waterway has created three situations harmful to
the water supply of south Florida: (a) channeliza-
tion and the concomitant drainage have opened up
the watershed to development, thus increasing the
pollution load; (b) the great reduction of flood-
plain marsh and swamp has likewise greatly re-
duced the absorption of pollutants formerly carried
on by those wetlands; and (¢) pollutants reach
Lake Okeechobee much faster than formerly. These
‘situations may well result in an accelerated eutro-
phication of Lake Okeechobec with an associated
decline in water quality. Liake Okeechobec water

goes south, east and west in canals. Water in the
canals recharges the shallow aquifers of south
Florida and helps maintain a sufficient fresh water
head to prevent sea water encroachment into aqui-
fers. Thus, there is a connection between water
quality in Lake Okeechobee and water quality in
aquifers supplying south Florida communities.
Water quality in Lake Okeechobee is, of course,
also very important to the lake’s associated wet-
land and aguatic ecosystmes. It is also important
to natural systems further south. For example, the
Everglades National Park receives, by law, a fixed
minimum amount of water from a storage system
that extends from the park’s northern boundary to
Lake Okeechobee.

Question (2), what surface waters are most im-
portant, is difficult to answer satisfactorily. Any
list of important waters must, however, include
these general classes of surface waters: (a) riv-
ers and lakes used as municipal water supply
sources (see Table No. 3); (b) lakes and rivers of
good water quality which could serve as water sup-
ply sources in the future (see Table No. 4); and

Table 3

SURFACE WATER SOURCES AND FLORIDA MUNICIPALITIES SUPPLIED, 1970

Percent of total

Source Municipality demand supplied

Deer Point Reservoir Panama City 100
Chipola River Port 8¢, Joe 100
Quincy Creek Quincy 90
Hillsborough River Tampa 100
Lake Washington (St. Johns River) Melbourne & Fau Gallie 100
Manatee River Palmetto 100
Braden River Bradenton 100
Lake Sierra Lake Placid 100
Shell Creek Punta Gorda 100
Lake Okeechohee Belle Glade 100

Clewliston 100

Okeechobee 100

Pahokee 100
Caloosahatchee River Ft. Myers 30

Ft. Myers suburbs 100
Lake Mangonia & Clear Lake West Palm Beach), Palm Beach & South Palm Beach 100
Myakka-Hatchee River North Port Charlotte 100
Fotdham Waterway Port Charlotte 99

Source: U.8. Geological Burvey and Florida Department of Natural Resources



Table 4

WATER QUALITY CLASSIFICATIONS:
FLORIDA DEPARTMENT OF POLLUTION CONTROL

A. Class I — Public Water Supply (these waters must meet the strictest criteria of water quality)

B. Class IIL

St. Johns River, lakes and tributaries Caloosahatchee River

{Brevard and-Indian River Counties) abandoned rock pit (Broward County)
Quincy Creek (Gadsden County) M-Canal (Palm Beach County) '
Holman Branch (Gadsden County) Lake Mangonia (Palm Beach County)
Hillshorough River (Hiilsborough County) Clear Lake (Palm Beach County)
Cow House Creek (Hillshorough County) Canal C-18 (Palm Beach County)
Manatee River Lake Okeechobee
Ainger Creek (Charlotte County) Mosquito Creek (Gadsden County)
Big Slough Canal (Sarasota County) Econfina Creek (Washington County)
Myakka River and Deer Point Impoundment
Horse Creek (Desoto County) Bayou George and Creek (Bay County)
Prairie Creek (Desoto County and Bear Creek (Bay County)

Charlotte County Big Cedar Creek (Bay County)

Alligator Creek (Charlotte County)
Shell Creek (Charlotte County)

special listing (not public water supply, but these waters also must meet strict criteria of
water qoality)

Shoal River Choctawhatchee River Chipola River St. Marks River
Yellow River Chattahoochee River Ochlockonee River Wacissa River
Blackwater River Apalachicola River Wakulla River Aucilla River

Perdido River

C. In 1973, the Department released a tentative list of waters of naturally high and pure water quality;
however, these waters must meet only the regular Class Il criteria, unless they are also designated
Class I or Class IHl special listing.

St. Marys River Prairie Creek Blackwater River Wacissa River

(Above highway 17)  Horge Creek Juniper Creek Aucilla River

Nasgau River Charlie Bowlegs Creek Sweetwater Creek Dunn’s Creek (Putnam County)
Santa Fe River Myakka River Big Cold Water Creek Fisheating Creek

St. Marks River Fakahatchee Strand Yellow River Loxahatchee River

Wakulla River Cypress Creek Suwannee River Ichetucknee River

Sopchoppy River Apalachicola River Chipola River Ochlockonee River

Rainbow River Perdido River

Shell Creek

Source: Florida Department of Pollation Control
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(¢) large rivers and lakes and fresh water supplies
to large estuaries, whose unaltered water quality
and quantity are vital to their associated large —
consequently significant — aquatic and wetland
ecosystems (see Category B).

The answer to question (3), what lands should
receive priority for acquisition, is not simply the
combination of answers (1) and (2). Many lands that
would be highly rated by such a combination are
subject to strong regulatory protection. Protected
lands include primarily those below mean or ordi-
nary high water in tidal and navigable waters (see
pages 23-28) and, to some eXtent, supra-tidal lands
and lands below non-navigable waters (see pages
25-27). Full implementation of the Florida Water
Resources Act of 1972 (pages 29-30) and the Fed-
eral Water Pollution Control Act (pages 25-27)
would extend regulatory control over virtually all
land development and management practices that
can be shown to significantly affect the quality or
quantity of Florida’s surface waters. Though there
are few lands important to surface waters which
cannot he controlled under existing regulatory
powers, real-life circumstances, as well as special
environmental protection objectives, may indicate
acquisition as the only effective measure,

Summary

In those instances where public acquisition of
land is essential to the maintenance of fresh water
supplies for domestic consumptive use or for sig-
nificant natural resources, and where no other
agency is ahle to protect those lands, the EEL
Program shall give such land high priority for ac-
quisition. There are, however, few lands known to
meet those two criteria. Application and enforce-
ment of existing regulatory powers —federal, state,
regional or local — are sufficient in most cases to
protect vital water resources.

FRESHWATER AND
SALTWATER WETLANDS

Definition

Wetlands are natural communities occurring in
areas where the soil is usually saturated or cov-
ered with surface water for one or more months of

70

each year. Wetlands include scrub cypress forests,
wet prairies, freshwater marshes, hardwood
swamps, cypress swamps, salt marshes and man-
grove swamps (see Map No. 9, Wetlands). Shallow
submerged lands are also included in this priority
category though they are considered separately
from wetlands in Appendix IJ. Swamps are charac-
terized by woody vegetation (trees and shrubs) and
by herbaceous vegetation ({grasses,
sedges, rushes and broad-leaved hydrophytes). In
fresh water, swamps are typically correlated with
sites subject to fluctualing water level, and
marshes with sites having stable water levels
(marshes in some Florida rivers are exceptions to
this generalization).

Another division of wetlands is by flow-
through of water, a functional distinetion since
flow-through relates directly to turnover of nutri-
ents and wastes in the natural system. Low (inter-
tidal) salt marshes and low, or fringing, mangrove
swamps are regularly flooded once or twice a day,

marshes

depending on their geographical location. Higher
salt marshes and mangrove swamps receive only an
irregular flow-through from above average tides.
River floodplain swamps and marshes receive an
irregular flow-through from flooding rivers.

Importance

From the standpoint of benefit to society, wet-
lands are probably Florida’s most valuable natural
systems. A recent report, ‘“The Value of the Tidal
Marsh’’ by Gosselink, Odum, and Pope, placed the
value of regularly flooded salt marsh as high as
$4,150 per acre per year. This was done by apply-
ing a conversion factor to the marsh’s production
of biological matertal (plants and animals). Not
only are wetlands biologically productive, but they
also serve as habitat for fish and wildlife; as nur-
sery areas for finfish, shellfish and crustaceans;
as buffers against waves, storms and floods; and
as filtration systems that absorb nutrients and pol-
lutants from the water, thereby purifying the water
and, if the wetland is on the coast, preventing the
loss of nutrients to the open sea.

Existing Protection

As with the other priority categories, the first
step in selecting from all the wetlands those best



qualified for acquisition under the EEL Program is
to remove from consideration all lands that are
adequately protected under existing laws and regu-
lations. Wetlands in public ownetrship (the strong-
est form of protection) include state and national
parks, forests, etc. (sce Map No. 17, Public
Lands), and state sovereignty lands. Since 1900,
however, Florida has sold to private parties
475,000 acres of its sovereignty lands under tidal
or navigable waters. Therefore, it cannot be as-
sumed that ‘all land below mean high water belongs
to the State.

State and federal regulatory powers provide a
secondary means of protection. With proper enforce-
ment these powers can be guite effective; unfortu-
nately, they cannot always be relied upon to pro-
tect the environmental values of a given wetland.
For every parcel of land considered for acquisi-
tion, decision-making bodies within the EEL Pro-
gram shall exercise their best judgment as to the
likelithood that exercise of existing regulatory
powers will achieve the desired environmental pro-
tection purposes.

Priority Lands

At the outset, it should he realized that it is
not the type of wetland (unless it is rare —see next
priority category) but the environmental values
present in a wetland that are of prime importance.
It is true that each type of wetland has a charac-
teristic set of environmental values; yet, sufficient
variation occurs in that relationship to make un-
suitable the straightforward prescription, at this
point, of a priority list of types of wetlands. It is
first necessary to develop a.list of important envi-
ronmental values possessed by wetlands. Second,
the wetlands that best express the separate values
are specified. The information from steps one and
two is then combined in a summary that lists, in a
general way, the types of wetlands most valuable
to Florida and most desecving of acquisition.

A list of important wetland functions, with
estimates of economic value, is provided by the re-
port (**The Value of the Tidal Marsh’’) mentioned
earlier. Salt marsh functions were ranked in the
following order of decreasing value:

(1) Total productivity, or life support value

{2) Potential for waste treatment
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(8) Potential for aquaculture

(4} Commercial and sport fishing, and hunting

For other functions of the salt marsh — storm and
wave buffering, providing wildlife habitat — a dol-
lar valuation has yet to be calculated.

This list is also applicable to other wetland
systems, though ‘the order of functions may vary
according to the system. The important points
about the list are:

{1} The other values on the list are all depen-
dent on the first value, productivity;

The potential of certain wetlands for waste
treatment or for aguaculture (finfish, shell-
fish or crustacean farms) is great; and

2

All of these functions cannot be maxi-
mized at any one time in any one marsh
because they would interfere with each
ather; e.g., a marsh used as a waste treat-
ment facility probably could not also
serve ag an oyster farm.

Productivity is generally the most important func-
tion of wetlands and is discussed first, Because of
the variation among wetlands, their other functions
are discussed separately but not assigned a rela-
tive importance.

Productivity

In terms of yearly growth of biological mate-
rial, certain of Florida’s wetlands are among the
most productive lands in the world. Productivity is
the result of many different factors whose relation-
ships are complex and not well encugh understood
to be able to predict the location of the most pro-
ductive wetlands around the state.

Three factors are known to he particularly impor-
tant:

(1) Water quality should be good, especially
the maintenance of an adequate level of
dissolved oxygen. The presence or intro-
duction of large amounts of decaying or-
ganic material — raw sewage, for exam-
ple — lowers the level of dissolved oxy-
gen. The Florida Department of Pollution
Control has classified Florida’s inland
and coastal waters according to several
parameters of water quality, including dis-
solved oxygen level. Classes I, II and III
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(2)

(3)

designate waters of good quality: Classes
IV and V designate waters of lower qual-
ity (see Map No. 10, Water Quality of
Coastal and Inland Waters, and Table No.
3). The EEL Program shall give priority
among wetlands to thoze adjacent to
Class I, II and III waters. The Program
shall not acquire wetlands adjacent to
Class 1V and V waters, except under ex-
tenuating circumstances, The Florida De-
partment of Health and Rehabilitative
Services certifies and maps those coastal
waters that are approved for commercial
shellfishing (see Map No. 11, Commercial
Shellfishing Zones). Because of the De-
partment’s Intolerance of wastes, espe-
clally fecal, when certifying commercial
shellfishing zones, the approved areas
represent high quality water. The Depart-
ment’s listing of approved areas 1s not,
however, a comprehensive guide to pure
coastal waters, because it contains only
waters with marketable shellfish. Bearing
this limitation in mind, the EEL Program
shall give priority among coastal wetlands
to those adjacent to approved commercial
shellfishing waters.

As a rule, wetlands that are frequently
flushed hy water are mote productive than
ones that are not. The flushing brings in
nutrients and takes out detritus and other
wastes, The detritus, in turn, fuels adja-
cent aquatic’ ecosystems. Frequently
flushed systems include salt marsh, fring-
ing mangrove swamps, and freshwater
swamps and marshes along rivers,
sloughs, and lakes subject to frequent
fluctuation of water level. Infrequently
flushed wetlands that occupy a large aren,
such ag the floodplain swamps of the Ap-
alachicola River, provide valuable detrital
inputs to adjacent aquatic ecosystems
during floods or above average tides.

The substrate upon which the wetland
community grows 1s also thought to be a
determinant of produectivity. The relation-
ship of substrate to productivity is much
better known for upland areas, however,
than it is for wetlands. Information avail-
able on productivity in freshwater swamps
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suggests this order of productivity: 1 —
black river bottom silts; 2 —muck swamps;
3 -~ red river botlom clays; 4 — bottom
lands of loams, sandy loams, and sands;
and 5 — sandy branch bottoms. An in-
creased depth of soil also seems to favor
productivity.

Productivity in itself is not always valuable. Water
hyacinth, Brazilian elodea, and other exotic aqua-
tic weeds grow vigorously in many of Florida's
fresh waters; however, their production is not well
utilized by patural systems or man and is often un-
desirable in eutrophic bodies of water. Other infor-
mation relating to productivity is found in the next
discussion.

Habitat for fish and wildlife

The high productivity of many wetland sys-
tems 1s responsible for the large numbers of ani-
mals that forage, breed, mature and live in these
systems and the adjacent waters. In addition, there
are several pieces of information relating to the
habitat value of wetland systems and adjacent wa-
ters, as follows:

(1) Estuaries with a salt concentration main-
tained between ten and thirty parts per
thousand parts of water are most efficient
for finfish, shellfish and crustacean pro-
duction. The optimum salinity varies, of
course. for different estuaries and differ-
ent species. Oysters, for example, do best
in salinities of ten to twenty-two parts per
thousand. :

{2) The only meaningful statewide data on
productivity of wetlands and their adja-
cent waters are the figures compiled by
the Florida Department of Natural Re-
sources in cooperation with the National
Marine Fisheries Service on the annuai
commercial ecatches of finfish, shellfish
and crustaceans from specific bodies of
water (coastal and inland) and from off-
shore zones (sec Map No. 12, Value of the
Commercial Fishery in Florida Waters).
These figures relate directlyto the produc-
tivity of the wetland communities adjacent
to and contiguous with the bodies of water,
The relation is less direct the further re-
moved the wetland community is from the



(3)

{4)

body of water, but it still exists — even
for offshore waters. Indeed, the National
Marine Fisheries Service has rocently es-
timated that 85 percent of the total marine
catch in south Flerida is dependent on the
estuaries there. In 1872 (the latest vear
for which complete data are available), the
top five bodies of water, in terms of value
of catch at dockside, were Lake George,
Apalachicola Bay, Indian River, Pine Is-
land Sound and Biscayne Bay. Some pro-
ductive areas do not show well in these
figures, perhaps because they are too
shallow for commercial fishing, or their
production iz reflected in the catch from
the adjacent offshore zone, or they are un-
derfished. '

The Florida Game and Fresh Water Fish
Commission recently completed a qualita-
tive survey of the wildlife values of Flori-
da’s plant communities. For each of the
major watersheds in the state the Commis-
sion estimated the wildlife value, scarecity
within the watershed, and endangerment of
the different plant communities. Then they
established, for each watershed, a priority
ranking of plant communities indicating
those most deserving of protection (see
Table No. 5, Priority Natural Communi-
ties).

In addition to the survey, the Commission
developed a list of some of the outstand-
ing wildlife areas in the state (Map No.
14). Most of these areas contain wetlands.

A study completed by the U.5. Fish and
Wildlife Service in 1954 (no similar study
has been done since then) identified the
following as the best waterfowl areas in
Flerida (not in order of rank):

(a)

Lakes and marshes of the Tallahassee
Hills

Coastal marshes near St. Marks

(b)
(c)

Levy Prairie region east of Gaines-
ville

(d)

Freshwater marshes of the St. Johns
River
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Freshwater marshes of the Kissimmee
River

(e}

North and west shores of Lake Qkee-
chobhee

("

(g)
(h)

St. Martin’s Keys

Indian River Lagoon and other shallow
widgeongrass shoals on both coasts

The report suggested that the shallow
widgeongrass shoals were probably the
most valuable wetlands habitat in the
state from an overall fish and wildlife
standpoint. Since its channelization, of
course, the Kissimmee River’s consider-
able waterfowl population has virtually
disappeared. Other changes have probably
occurted in the twenty years since the re-
port appeared; unfortunately, Florida has
no program for monitoring the effects of
changes in natural systems.

A few other factors are ilmportant to the
wildlife value of wetlands. Wetlands with
a diversity of vegetation usually support a
greater variety of wildlife than wetlands
dominated by one or two species of plants.
This is because the interfaces, or eco-
tones, between different types of vegeta-
tion usually harbor a greater diversity and
abundance of wildlife than do any of the
vegetative types themselves (this is also
true for upland communities).

(5)

Wetlands are transition zones between uplands
and bodies of water. To maximize the value of a
wetland, it is necessary that the adjacent upland
and the adjacent body of water be in a healthy con-
dition. Otherwise, the normal relationship and con-
teibution of 2 wetland to adjacent natural systems
is lessened. In such a case, even a wetland in
good condition would not have its full environmen-
tal value because of the lessening of this contribu-
tion. This line of reasoning also places more value
on wetlands that have a stronger relationship with
other natural systems. Thus a swamp along a river
has a relationship to adjacent uplands and to
downstream systems, whereas a pond swamp hag
basically only & relationship with adjacent up-
lands.
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Table 5

PRIORITY NATURAL COMMUNITIES

Watershed

Lst Priority Community

2nd Priority Community

Panhandle
Big Bend
Suwannee-

Waccasassa

St. Johns River

Peace,
Withlacoochee,
Hillsborough
Rivers

Kizssimmee River

Caloosahatchee River

Big Cypress

Everglades

Florida Keys

swamp forest
mixed hardwood-pine

mixed hardwood-pine
hardwood hammock

swamp forest
hardwood hammock

wel prairie
freshwater marsh

CYPress swamp
swamp forest

wet prairie
hardwood hammock

wet prairie
dry prairie
sand pine scrub

swamp forest
wet prairie
dry prairie

CYPrESs SWAMP
swamp forest

fre shwater marsh
tropical hammock

tropical hammock

freshwater marsh

freshwater marsh
sandhills

sand pine scrub
gandhills

CcYpress swamyp
swamp forest
hardwood hammock

freshwater marsh
sandhills
dry prairie

swamp forest
freshwater marsh
sandhills

cypress swamyp
freshwater marsh
hardwood hammock

freshwater marsh
tropical hammock

sand pine scrub

cypress swamp
swamp forest
wel prairie

(Wetlands are in italics)

Source: Florida Game and Fresh Water Fish Commission

These communities are the same as described in
Table No. 1 and Appendix D and as depicted on
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Map No. 4. See Map No. 13 for configuration of wa-
tersheds



Map No. 13

Watersheds Used in the
Florida Game & Freshwater Fish Commission
Survey of Priority Communities
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Potential for waste treatment

The Gosselink report estimated that one acre
of regularly flooded salt marsh could perform
$2,500 worth of tertiary level waste treatment each
year. Similar estimates have heen made for fresh-
water swamp and marsh. Tertiary treatment is the
removal of inorganic nutrients, especially phospho-
rous as orthophosphate, and nitrogen as niirate,
nitrite and ammonia. Wetland systems are not
really effective in secondary treatment because
they are so naturally high in organic sediments
that introduction of large amounts of organic
matter, ot sewage, reduces the levels of dissolved
oxygen too much; however, secondary treatment is
not as expensive for man to accomplish as tertiary
treatment. Unfortunately, use of a wetland for ter-
tiary waste treatment would preclude certain other
uses, especially shellfish harvesting (shellfish are
specifically mentioned rather than figh or crusta-
ceans because shellfish are often eaten raw, and
because they are less mobile, thus less able to
leave a contaminated ares), Therefore, careful
planning and adequate safeguards are necessary
hefore exercising this capability of wetlands. Wet-
lands associated with existing and potential shell-
fishing waters should not be uzed for tertiary
waste treatment,

The criteria for selection of wetlands that
best perform this service are simple:

(1) The wetland should be adjacent to or
downstream from the secondary sewage
treatment plant or other source of wastes;

(2} The wetlands should receive flowing wa-
ters from the source of wastes;

(3) The wetland should be in good condition
with adjacent waters having adequate
levels of dissolved oxygen; and

The wetland should be ofsufficient size to
adequately treat the amount of waste it re-
cetves.

#)

Flood storage and storm baffer

Large, low wetlands located between an urban
population and coastal waters or between an urban
population and a large river or lake are valuable
protection against flooding.
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Aquacultuore

The Florida Department of Natural Rescurces
estimated that the value of an estuary for exten-
sive oyster culture is up to 33,200 per acre per
year. Adjacent and upstream marshes and swamps
contribute significantly to this productivity. The
Gosselink report, for instance, estimated that the
value of regularly flooded salt marsh to intensive
oyster culture in adjacent waters could be as high
as $900 per acre per year. Comparable figures
could probably he calculated for other types of
wetlands.

Such intensive oyster culture is possible only
in flowing water systems where the organic produe-
tion of a large area passes across oyster rafts and
the feces of the concentrated oyster population are
carried away. Moderately intensive aquaculture of
oyster, clams, shrimp, and salt and freshwater fish
can be practiced in several systems. All aquacul-
ture, especially shellfish culture, requires good
quality water, maintenance of which is aided by
adjacent wetlands. Aquaculture has been mentioned
last because at present it is really only beginning
and is usually a private enterprise. The intensive
farming of Florida's waters may become much more
important in the future. Thus, it behooves the Btate
to preserve those elements, such as wetlands, that
make aquaculture possible.

Summary

It is difficult to distinguish between Florida's
wetlands on the basis of environmental value; nev-
ertheless, it is necessary to do so to some extent
so that the EEL Program can he most efficlent in
terms of environmental value preserved pet dollar
of bond money spent. This also applies to other
classes of land, but selection methods are espe-
cially important in this case because wetlands
constitute 25 to 35 percent of the area of the entire
state. The criteria given in this section will justify
a limited. selection of wetlands for supetior envi-
ronmental values. Documentation is available for
productivity of wetlands, quality of associated wa-
ters, and value as wildlife habitat. In general, the
most’ environmentally valuable wetlands are those
that are associated with waters of superior quality
and that are subject to frequent flow-through of wa-
ters. The combination of environmental value and



endangerment will describe those wetlands most
desirable for acquisition by the State.

UNIQUE AND OUTSTANDING
NATURAL AREAS

Definition

Natural areas are here defined as lands and
waters containing assemblages of native flora and
fauna. They are relatively undisturbed by man,
though of course virtually all land in Florida has
been disturbed to some extent. Unigue and out-
standing, as used herein, are related terms, A few
areas in the state, because of their distinctive
flora, fauna, topography, or geology, can rightfully
be termed unique. Some of these areas are unique
in the state, and a few are not duplicated in the
countty or world. Other areas, though they could
not rightfully be termed unique, are outstanding ex-
amples of a particular natural system or type of
land. The category of unique and outstanding
natural areas contains lands that could also be de-
scribed as wetlands, wilderness areas, lands criti-
cal to fresh water supplies, and so forth,

Floride was endowed with one of the most
abundant and varied assemblages of plant and ani-
mal life to be found anywhere in the world, Despite
the state’s frantic pace of development it still has
an outstanding biota.

Northern Florida has a flora and fauna typical
of the southern coastal plain region of North Amer-
ica, plus a number of species typical of the Appa-
lachian Piedmont. South Florida, too, has numer-
ous coastal plain species, but in addition it has
many plants and animals typical of the West Indies.
Because of past geologic events, a moderate cli-
mate, and the partial isolation of the peninsula
from the rest of the continent, Florida has a num-
her of relict and endemic specieg. Some of these
plants and animals, now completely or mostly re-
stricted to Florida, show relationships to other
species In the southwestern United States, Mexico,
Central America and South America.

Regrettably, many of Florida's unusual spe-
cies and assemblages of species are disappearing
from the state and from the world. The Florida red
wolf, Carolina parakeet, and an unknown number of
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other species have already disappeared forever.
More will disappear in spite of sincere efforts to
save them by public and private organizations. At
the moment, many rare and endangered species are
protected from shooting or capture by state and
federal legislation. The alligator is an example of
a species that has benefited from a bar on its
hunting; its population has rebounded vigorously
from dapgerously low numbers. Today, the alligator
and other endangered species need a new kind of
protection from a new danger — the loss of their
habitat., If all the wetlands in Florida were drained,
the alligator would disappear without a shot heing
fired. This loss of habitat is the gravest threat to
most of Florida’s endangered species — the Florida
panther, bald eagle, black bear and numerous
others. Preservation of their habitats is essential
to their survival.

Importance

The Land Conservation Act of 1972 specifies:

‘State capital projects for environmentally en-
dangered lands' means a State capital project

. which shall have as ite purpose the con-
servation and protection of envirenmentally
unique and irreplaceable lands as valued eco-
logical resources of this State . | .

The protection of natural areas is the protec-
tion of Florida’s natural biological communities;
their component plant and animal species, and also
non-living natural features. Such protection pre-
serves:

(1) Rare and endangered plants, animals and
biological communities.

Research areas — scientists do a great
deal of research in natural areas. The
amount of research left to do is enormous
and important. Existing knowledge of the
environmenl is inadequate to support many
environmental management decisions. In
fact, the EEL Program suffers from this
same lack of knowledge.

(2)

(8) Reservoirs of genetic material — it is im-
possible to predict what new uses could
be made of native plants and animals., Nu-
merous drugs have been obtained from
plants and animals. Wild relatives of do-

mesticated species are potentially valua-



able as sources of genes with which to
improve the domesticated species.

Fducational experiences — students at all
levels visit “outdoor to
learn about nature.

classtooms™

Recreation — natural areas are well suited
to many types of outdoor recreation such
as hiking, camping, fishing, hunting and
nature siudy.

(6) Quality of Jife — a recent study into eco-
logical land planning suggested that at
least half the land should be left in a nat-
ural condition so as to maximize recipro-
cal benefits for both man-made and natural

systems.

Existing Protection

Many natural areas are preserved in national
and state parks, monuments, preserves and reluges.
Ocher public lands — national and state forests,
military bases, etc. — are not preservation-oriented
and may not provide permanent protection. There
are federal and state wilderness programs to select
from public lands those parcels most suitable for
presetvation; however, these programs are just be-
ginning. The Florida Division of Recreation and
Parks has begun work on a program for registration
of natural features in Florida, which will certify
and describe outstanding and unique biological and
geological features of the state. Inclusion of pri-
vate land in this program is voluntary; thus, no
long-term protection is insured.

If a natural area is a wetland or is important
to public water supplies it may have some protec-
tion on that account. Even so, the degree of pro-
tection may not be sufficient to keep 1t undis-
turbed. Acquisition of the fee simple title is usu-
ally necessary to ensure that an undisturbed nat-
ural aroa will remain that way.

Federal and state logislation protects a num-
ber of rare and endangered species from shooting
and capture. As mentioned before, this approach is
necessary but ultimately insufficient to insure the
gurvival of these species. Recognizing this, the
Federal Fndangered Species Act of 1973, which re-
pealed the FEndangered Species Conservation Act
of 1969, includes a provision directing the Secre-
tary of the Interior to establish and implement. a
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program to conserve rare and endangered fish or
wildlife by mecans of land acquisition; however,
there is no special funding for this program.

One difficulty with the protection of rare and
endangered plants, animals, and natural communi-
ties is the lack of information as to which species
are really endangered, how they are endangered,
what regions of the state and what biclogical com-
munities are critical to their survival, and so on.
To try to provide this information, the Florida Com-
mittee on Rare and Fndangered Plants and Animals
was established through the efforis of the Florida
Audubon Society and Florida Defenders of the En-
vironmeni. The Committee is mainly composed of
scientists from universities, private research or
educational organizations, and state and federal
environmental agencies (see Appendix D for the
Committee’s listing of rare and endangered spe-
cles).

Priority Lands /Summary

Ateas Representative of a Type of Bielogical Com-
munity Not Already Protected

One goal of the program to preserve environ-
mentally unique and irreplaceable lands shall be to
preserve at least a remnant of each of Florida's
distinctive hiological ‘communities. Fspecially
valuable are those that, in the United States, are
found only in Florida. Those communities and sub-
communities that are rapidly disappearing are in
most urgent need of protection. These include cus-
tard apple swamps, coastal hammock and tropical
hammocks.

The lack of an environmental inventory of
Florida’s patural resources precludes any compre-
hensive listing of those biclogical commurities not
represented in public ownership. Besides the com-
munities already listed, others known to be inade-
quately represented in preservation-oriented state
or federal ownership are the Kissimmee dry prairie
(also found west of Lake Okeechobee) and the wet
savannas, oOr pitcher plant (an insectivorous plant)
bogs, of the Florida panhandle.

The Florida Game and Fresh Water Fish Com-
mission’s “‘Survey of the Wildlife Values of Flori-
da’s Plant Communities’” will be useful in deter-
mining, for each major watershed, which biolagical
communities should have the highest priority for



protection, based on the scarcity, endangerment,
and wildlife values of each (see Table No. 5).

Certain regions of Florida, through geological
or biological circumstance, have distinctive as-
semblages of plants and animals. (See Map No. 135,
Reglons with Distinctive Plant and Animal Com-
munities, for locations of these regions.) Several
of them have names familiar to Floridians: the
Florida Keys, the Everglades, the Ten Thousand
Islands, the Big Cypress Swamp, the Kissimmee
Prairie, the Big Scrub and the Guif Hammock coun-
try. Unfortunately, not all of these have adequate
portions preserved in public ownership. (An ade-
quate portion is one that with reasonable manage-
ment could essentially maintain the characteristic
natural systems of the region.} The EEL Program
shall attempt to secure adequate portions of those
distinctive regions that are unrepresented in public
preservation ownership.

Condition of Site

Although this is included among the general
considerations stated earlier in Chapter IV, it is
restated here because lack of disturbance is a par-
ticularly important quality of a natural area. The
better the econdition of a site, the greater its value
for biological research. In order to preserve the
least disturbed sites, it will generally be neces-
sary to acquire fee title in them.

Presence of Rare and Endangered Species

The list of rare and endangered species has
grown so long (see Appendix D) that almost any
acquisition the State makes will help some spe-
cles. Acquisition of the more natural areas, how-
ever, will be more effective in protecting rare and
endangered species. Bird rookeries and areas of
seasonal concentration of fish and wildlife are
particularly important to the preservation of native
fauna.

Other Desirable Atiributes

Aside from beaches and other major land
forms, geologic features are not mentioned in the
Land Conservation Act. Nevertheless, significant
or unusual geologic features should be considered
desirable atiributes of EEL acquisitions, Florida
is not renowned for its geologic features, but it
does have numerous springs, caves, sink holes,
rock outcroppings and fossil beds.
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Historical and archaeological sites are not
mentioned in the Act, but they too are worthy of
preservation and shall be considered desirable at-
tributes of KEL acquisitions. Florida’s recorded
history extends back to 1513, when Ponce de Leon
officially discovered and named it. Long before
this, perhaps as long as ten thousand years, In-
dians had been living in Florida. Numerous burial
mounds, shell mounds and other sites attest to the
long habitation of the state by man.

NATURAL OCEAN AND
GULF BEACH SYSTEMS

Definition

This category comprises Atlantic and Gulf
beaches and dunes composed of sand, shell and
rock. The EFL Program logically must concern it-
self with natural, dynamic heach systems hecause
they offer more environmental value than beach
systems altered by the presence of fixed struc-
tures —buildings, roads, groins, jetties, sea walls,
etc. Such structures interfere with the natural sand
trangport process involving beach and dune.

Importance

Beach systems absorh wave energy, act as
dikes against storm swell and provide habitat for
plants and animals. Beaches are undoubtedly Flor-
ida’s most popular recreation areas for tourists and
residents. Thus, they are very important assets to
the state, hoth environmentally and economically.

Existing Protection

Unless previously conveyed to private parties,
that portion of heach below the mean high water
line is sovereignty land and belongs to the State.
However, very little beach backshore and dune sys-
tem is in public ownership.

A form of protection is afforded some parts of
the dune system by the beach and dune protection
regulations discussed in Chapter III. These regula-
tions are capahle, if enforced, of protecting much
of the environmental value of beaches. They do
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not, however, protect back dunes and the rest of
the coastal strand, and they do not give the public
the right of access to the beach. Finally, it should
be emphasized that neither regulations nor acquisi-
tion will prevent naturally occurring beach erosion.

Priority Lands/Summary

The following criteria shall be used to deter-.

mine which beach systems will have priority for
acquisition:

(1) The beach system should be essentially
free of developments such as groins, sea
walls, roads, and other fixed structures,
and it should have an intact natural dupe
system with natural vegetation.

(2) If feasible, proposed acguisitions should
include adjacent upland areas of predomi-
nantly dune vepgetation and characteris-
tics, including older dune systems further

inland.

{3) The bheach system should not be under-
going serious erosion (see Map No. 16,
Seriously Froded Beaches). This criterion
is particularly significant for proposed ac-
quisitions that either are not deep enough
(distance from sea to inland property
boundary) to allow an easy accommodation
to natural erosion or that contain fixed
structures which would interfere with ac-
commodation.

The coastal strand should be deep enough
(from sea to bay or lagoon) over the length
of the proposed acquisition to preclude
the possibility of storms opening inlets or
carrying away large segments of the
strand.

AREAS THAT PROTECT OR ENHANCE
THE ENVIRONMETAL VALUE OF
SIGNIFICANT NATURAL RESOURCES

Definition

These are areas that may or may not have sig-
nificant environmental values of their own, but are
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nevertheless important because of their impact
upon adjacent or remote resources of major envi-
ronmental significance. Two examples are:

(1) the dependence of portions of the Bis-
cayne aquifer on water recharge from flood
control canals; and

(2) the dependence of the Apalachicola Bay
ecosystem on leaf litter from the forests

of the Apalachicola River floodplain.

The significant natueral resources could be in
public or private ownership; however, it is more
logical to acquire land to protect a significant area
that is secure from development than it is to ac-
quire land to proteci a significant area that is not
secure from development, which applies to most
privately owned land.

Importance

The environmental importance of these areas
depends predominantly on three determinations:

(1) How valuable is the natural resource to be
protected?

(2) How critical to the significant natural re-
source is the subject area?

(3) How environmentally valuable is the sub-
ject area itself?

Existing Protection

A land in this category is subject to protec-
tive regulations according to its own particular
nature. If, for example, a given area is below mean
or ordinary high water in navigable waters, then it
is subject to regulations governing such lands.
There is no additional protection for an area chat
is congidered a member of this category, except as
the relationship between the area and a significant
natural resource is perceived and given considera-
tion in the application of the appropriate (if any)
regulatory power. Actually, lands in this category,
if protected from degradation, are themselves a
form of protection for significant natural resources.
Acquisition under the provisions of this category
can only be justified when the exercise of appro-
priate regulations would not accomplish the de-
sired protection objectives.
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Priority Lands/Summary

Thorough analyses of the acquisitions needed
to optimize environmental values of significant
natural resources have rarely been made, though a
few situations, such as the Everglades National
Park, are well known. Where such analyses have
been made, the recommended acquisitions shall be
considered priority lands within this category.

Where such analyses do not exist, priority
shall be determined by consideration of these
points:

(1) The natural resources to be protected or
enhanced should be in some form of pro-
toctive ownership (see Map No. 17, Public
Lands)

Acqulsition can only be justified where
the exercise of appropriate regulations
would not accomplish the desired protec-
tion or enhancement objectives

(3) The more important the natural resources
to be protected, the higher the priority of
an acquisition that would contribute to its

protection or enhancement

(4) The greater the degree of protection or en-
" hancement that would be bestowed upon a
significant natural resource by the acqui-
sition of an adjacent or remote land aresa,

the higher the priority of that area

Attention should also be given to situations where
it may be feasible, by acguiring an intervening par-
cel of land, to connect up separate parcels in pro-
tective ownership to form one larger parcel. As
discussed under general considerations, large par-
cels have several advantages over small ones, one
of which is the possibility of preserving a wilder-
ness area.

WILDERNESS AREAS

Definition

Wilderness is a perceived guality; as such it
is not capable of precise definition, A wilderness
area may, however, he generally defined as any un-
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gettled, uncultivated area left in its natural condi-
tion. The word, wilderness, connotes wildness,
considerable size and remoteness. In fact, one
quick, though crude, way to locate these areas is
to map all the land five or more miles from a road
(see Map No. 18, Roadless Areas). The Federal
Wilderness Act of 1864, in its definition of wilder-
ness, described the size of a wilderness area as
follows:

. has at least five thousand acres of land
or iz of sufficient size as to make practicable
its preservation and use in an unimpaired con-
dition . . .

Importance

Wilderness ateas are, in essence, large natural
areas; consequently, they have the same values
that were attributed to natural areas (see section
on Unique and Outstanding Natural Areas). The
typically large size of wilderness areas permits
the preservation of large ecosystems, which in turn
support large, wide-ranging animals, such as the
Florida panther. Wilderness areas have recreational
value beyond that of smaller natural areas. As Aldo
Leopold, a prominent conservationist of the first
half of the twentieth century, stated:

Public wilderness areas are, first of all, a
means of perpetuating . . . the more virile and
primitive skills in pioneering travel and sub-
sizstence.

Existing Protection

Map No. 19, depicting roadless .areas in Noeth
America, shows how few such areas remain in the
castern United States. Some of these have heen
penetrated by new roads since the map was pre-
pared. Wilderness is rapidly disappearing every-
where under the pressure of a g'rowing population.
In Florida, as elsewhere, only those large areas
already in public ownership, such as the Ever-
glades National Park, or those that may soon be
acquired will stand much chance of retaining any
wilderness character.

There is no regulatory power that, in lieu of
acquisition, could preserve wilderness areas; they
must be actuired and managed for preservation. The
Federal Wilderness Act (Public Law 99-57T7) aims



to create wilderness areas within existing federal
lands. The Florida Division of Recreation and
Parks has, in like manner, designated wilderness
areas within existing state parks, Section 25%.18 of
the Florida Statutes states the intent of the Florida
Legislature with regard to wilderness areas:

It iz the legislative intent to establish a state
wilderness system consisting of designated
wilderness areas which shall be set aside in
permanent preserves, forever off-limits to in-
compatible human activity. These areas shall
be dedicated in perpetuity as wilderness
areas and shall be managed in such a way as
ta protect and enhance their basic natural
qualities for public enjoyment and uiilization
as reminders of the natural conditions that
preceded man.

The program to establish a State Wilderness Sys-
tem has been assigned to the Board of Trustees of
the Internal Improvement Trust Fund. It is not a
vigorous acquisition program and thus far has des-
ignated only a few areas. Certain of the acquisi-
tions through the EEL Program may be suitable for
inclusion in this system.

Priority Lands/Summary

For purposes of this program, wilderness
areas are defined as large, undisturbed and remate.
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Therefore, the criteria for selection of priority
lands within this eategory shall be:

(1) Preference should be given to large areas
of several thousand or more contiguous
acres, except where smaller areas are
judged of sufficient size to make practi-
cahle their preservation and use in an un-
impaired condition {an island is a good
example).

Areas undisturbed by man’s activities are
preferred. Disturbance of an area by man
is roughly related to the accessibility, or,
counversely, the remoteness, of that area.
The map of roadless areas will serve ag a
guide to remote areas; 1t does not, how-
indicate the condition of those

(2)

ever,
areas.

One hundred years ago, when farming, ranching,
and lumbering had altered much of north Florida,
south Florida was still a vast wilderness. To-
day, the largest relatively undisturbed areas —
namely, the Fverglades and the Big Cypress
Swamp — are still in south Florida; however, the
slower population growth of north Florida has
allowed a few wilderness areas to persist there.
The- opportunity to preserve wilderness areas will
not last long.
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Map No. 19

REMAINING WILDERNESS
IN THE LOWER 48 STATES
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Appendix D

DESCRIPTION OF

FLORIDA'’S

INTRODUCTION

This appendix to the Fnvironmentally Frdan-
gered Liands Plan deseribes Florida's environmen-
tal systems, based upon the Florida Game and
Fresh Water Fish Commission’s ‘‘Survey of the
Wildlife Values of Florida’s Plant Communities’,
which in turn is based upon the classification of
Florida’s natural communities developed by John
H. Davis. The classification used herein contains
fiftecn environmental systems. In addition, there is
a discussion of the state’s hydrology and a list of
Florida’s rare and endangered species.

The description of each system begins with a
brief introduction giving the general location or
geologic background of that system. This iz fol-
lowed by sections on the plant community and the
animal community, which describe the types of or-
ganisms found in that system and mention a few of
the characteristic species. The section on ecology
describes how the system works and telis which
factors are most critical to that working (this is
important to an understanding of the system’s vul-
nerability). The section on value includes biolog-
ical, commercial and aesthetic values. The last
two sections are on vulnerability and endanger-
ment.

Vulnerability means the susceptibility of a
system to degradation caused hy man’s activities,
whether nearby or remote. These activities include
residential development, highway construction,
pedestrian traffic, off-road vehicular use, air pol-
lution, damming, farming, channelization, introduc-
tion of alien plants and animals, and a host of
others. Vulnerability varies from one natural sys-
tem to another, but it is important to note that no

ENVIRONMENTAL SYSTEMS

natural system s invulnerable to man’s activities.
Fach system described is assigned an estimate of
its vulnerability (high, moderate or low). The esti-

‘mate is not precise and is intended only as a
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guide,

Fndangerment refers to the potential for actual
destryction or degradation of the system by man’s
aptivities. The terms endangerment and vulner-
ability are closely related, and, indeed, vulner-
ability can only be adeguately expressed if the en-
dangerment, is specified. It is possible to describe
a system as generally low in vulnerability, that is,
not susceptible to degradation {rom most of man’s
activities, but high in endangerment because an
activity Lo which it is vulnerable is likely to occur
within the system. This section begins with a sim-
ple estimate (high, moderate or low) of the sys-
tem’s endangerment. This estimate is less precise
than the vulnecubility estimate simply because of
the difficuliy of making accurate predictions of
man's activities,

UPLANDS

COASTAL STRAND
(Map No. 20)

Introduction

The coastal strand consists of sand and shell
beaches, dunes and their associated zoned vegeta-
tion. This vegetation is most commonly associated
with shorelines subject to high energy waves, but it
may also befound bordering some bays and sounds.
Beaches constitute approximately 13 percent of the
total shoreline in Florida's coastal zone.



Vegetation

The vegetation of the beaches and foredunes
is characterized by pioneer plants able both to es-
tablish themselves in the shifting sand and to tol-
erate salt spray. Some common examples are sea
oats, sea purslane and railroad vine. Behind the
foredunes, where conditions are somewhat more
stable, typical plants encountered are saw pal-
metto, seagrape, wax myrtle and scrub oaks. The
vegotation tends to change from grassy to woody
as 1t progresses from the foreduncs to the more
salt spray-protected backdunes. The vegetation of
these backdunes is often very like the sand pine
scritb {see next system) found inland on old dunes.

Animals

The beach itself hosts a variety of shorebirds,
terns, and gulls, which feed on fish and on inverte-
brates found in the sand and rocks. Some of these
hirds also nest on the beach. Sea turtles use iso-
lated beaches for egg laying. Raccoons and beach
mice are among the few mammals frequenting the
heach. The latter is represented on several Florida
beach systems by endemic subspecies.

In the scrub vegetation behind the foredunes
more typical food chains occur with various spe-
cies of insects, rats, mice, and birds supporting
bobeats, foxes, skunks, and predatory birds such
as the American kestrel.

Ecology

Strand communities expend a considerable por-
tion of their energy budget in adapting to the se-
vere stresses of shifting sands, & highly saline en-
vironment, and high winds. In some instances, salt
spray plays a role similar to fire in other ecosys-
tems by retarding succession indefinitely at a
grass or shrub siate.

Because these plants are so highly special-
ized to withstand these natural stresses, they are
highly sensitive to stresses not found in their nat-
ural environment. The effect of trampling or crush-
ing is severe, and even light use of the vegetated
areas may degrade them,

Value

Beaches, dunes and their associated vegeta-
tion are important in absorbing and moderating the
influence of waves and wind on coastal areas. Of
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all the natural recreational resources of the state,
beaches are the most in demand by the public.
Wildlife values are also high and can coexist with
recreational use under suitable management.

Vulnerability (High)

The coastal strand is a dynamic system, ad-
vancing into the sea and receding from it according
to the influences of winds, waves, currents and
changes in sea level (sea level has apparently
been slowly riging over the last hundred years).
These agents transport sand from offshore bar to
beach to dune, and back again. They also move it
up and down the coast (longshore drift), causing
erosion of one bheach and accretion of another,
Man’s interference with this sand transport system,
whether accidental or intentional, can have a great
effect on beaches and dunes. The most important
effect 1s the onset or acceleration of beach ero-
gion. Inlets and jetties act as barriers to longshore
drift and starve downdrift (down-current) beaches
of their normal sand supply. Groins, if they are ef-
fective in decreasing erosion on the beach updrift
(up-current) from them, will increase erosion on the
beaches downdrift from them. The leveling or sta-
bilization of dunes to provide suitable sites for de-
velopment often removes this sand from the trans-
port system, thus denying the beach a portion of
itz sand reserves. The hasic conflict is between,
the dynamic beach and dune system and the static,
man-made system of buildings and roads.

Fxcept for interference with the sand transport
system, the sand beach itself is almost immune to
man’s activities. Foredune plants, however, are
extremely sensitive to the effects of four-wheel
drive vehicles, motoreyveles, and even foot traffic
and must be protected from nearly all direct use.
Backdunes are not quite so sensitive and will sup-
port light use.

Endangerment (High)

Florida is awakening to the need to protect
this valuable natural system. The Florida Beach
and Shore Preservation Act requires the Depart-
ment of Natural Resources to establish coastal
construction getback lines in all coastal counties,
based upon natural processes. The Act also re-
quires the Department to regulate construction un-
dertaken for shore protection purposes.
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Even with the protective regulations described
apove, it must he admitted that any uwndeveloped
beach and dune system in privale ownership should
be considered highly endangered. Such areas are in
great demand as locations for hoilels, motels and
residential areas (especially the new high-rise
condominiums). Approximately 32 percent of Flori-
da’s besaches are presently developed, 85 percent
are undeveloped but privaiely owned, and 30 per-
cent are undeveloped and publicly owned (not all
of this is open to the public).

SAND PINE SCRUB
{Map No. 21}

Introduction

Several periods of the earth’s long history are
known (o have had higher sea levels than the pres-
ent one (see Map No. 1). During those periods the
coastline of Florida was inland, sometimes many
miles, from its present location, Sand duncs formed
anlong these ancient shorelines have persisted
down to the present. These excessively drained
relict dunes ate the natural sites of the sand pine
scrub, or scrub, community.

Onec exception to this theory of genesis is the
Big Scrub of the Ocala National Forest. Covering
an area thirty-five miles long by fifteen miles
wide, it is the largest sand pine scrub forest found
anywhere. It occurs on ancient dunes, but these
dunes were apparently not formed near an ancient
sea. Instead, they may have lormed during a dry
period of the earth’s history when that part of
Florida resembled a small Sahara Desert. '

Except for a tiny area of sand pine scrub in
southeast Alabama, this community is found only
in Florida.

Vegetation

This community is typically two-layered, with
gand pine occupying the top layer and various oaks
and other shrubs making up a thick understory.
Herbaceous ground cover is very sparse or absent,
and large areas of white to gray sand normally
occur throughout the serub community. Understory
plants include myrtle oak, sand-live oak, Chap-
man’s cak, Rosomary and gopher-apple.
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Animals

Most of the animals are adapted to high tem-
peratures and a scarcity of water. Typical animals
include the gopher frog, scrub lizard, sand skink,
black racer, Florida mouse and scrub jay.

Ecology

The sand pine scrub is essentially a fire-
baged community. Its fire regime, however, dif-
fers greatly from those of the flatwoods and sand-
hills {see later). Ground cover is extremely sparse
and leaf fall iz minimal, thus reducing the chance
of the [reguent ground fires so important in the
sandbill community. As the sand pines mature,
however, they retain most of their branches,
thereby building up large fuel supplies in the
crowns. The thick understory vegetation and these
retained branches provide ready pathways to the
highly combustible erown. When a fire does occur
(every iwenty to forty years) this fuel supply, in
combination with the sand pine’s relatively low
resistance to fire and the high stand density,
assure- a hot, fast burning fire. In 1935, one such
{ire consumed 35,000 acres of scrub in four
hours.

Such fires allow for regeneration of the
sand pine community, which would otherwise
pass into a xeric hammock. This type of fire re-
generation usually vesults in even aged stands of
trees. The Ocala variely of sand pine (dominant
in the peninsula) is so adapted to fire regeneration
that heat (as from a fire) is needed to open its
cones.

Value

This community, with its deep, loose sand,
is typically a valuable aquifer recharge area. It is
of considerable scientific value because of iils
endemic species of wildlife, its unique ecology,
and the example it presents of ecosystem response
to heal stress.

Vulnerability (Moderate)

The scrub is wvulnerable to erosion and root
damage caused by foot and mechanized traffic.
The most important consideration, however, is
maintenance of the fire schedule {(or perhaps
duplication by management actions such as clear
cutting).
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Endangerment (High)

The largest single scrub community in the
state occurs in the QOcala National Forest, as
stated earlier. Controversy exists as lo whether
present management practices in the National
Forest are suited to the coantinuation of this com-
munity; nevertheless, serub within the National
Forest is less endangered than scrub outside the
National Forest. Scrub communities outside are
rapidly being lost to real estate development be-
cause of their ideal, well-drained upland situation.
Indeed, the Atlantic coastal ridge from Ft. Lauder-
dale north to beyond West Plam Beach, once the
site of a scrub community, has heen almost com-
pletely developed. A similar situation exists at
other locations near the coast. In central Florida
these ateas are often cleared and planted to eitrus
or converted to improved pasture. Scrub outside the
Ocala National Forest and other publicly owned
lands should be considered highly endangerad.

SANDHILEL COMMUNITY

(Longleaf Pine-Turkey Oak Association)
(Map No. 22)

Introduction

Sandhill communities occur on well-drained,
white to yellowizsh sands. The sands are usually
deep and relatively sterile, but contain more ot-
ganic matter than the sands of the sand pine scrub
community.

Vegetation

Because of the harsh conditions (poor soil,
low moisture and fire) this community has a low
tree diversity. Longleaf pines form a scattered
(thirty to one hundred trees per acre) overstory in
mature natural stands. In many cases today, xeric
oaks such as turkey oak and southern red oak form
the overstory after the logging of the pines and the
elimination of periodic fires. In natural stands the
oaks form a relatively open understory, and herba-
cecus plants such as wiregrass and yellow fox-
glove provide fairly complete ground cover.
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Animals

Many of the animals found in this community
are burrowers as an adaptation against high tem-
peratures and water loss. Indigo snakes, gopher
tortoises, fence lizards, ground doves, bobwhites,
rufous-sided towhees, fox squirtels and pocket
gophers are typical vertebrates of the sandhill
community. The rare red-cockaded woodpecker in-
habits old trees in mature sandhill communities,

Ecology

Fire iz the dominant factor in the ecology of
this community. The interrelationships of the sand-
hill vegetation, particularly the longleaf pine-
wiregrass relationship, are dependent on frequent
(every two to five years) ground fires. Longleaf
pine is very sensitive to hardwood competiiion.
Wiregrass plays a role in preventing the germina-
tion of hardwood seeds and in insuring that there
is sufficient fuel buildup on the floor of the com-
munity to carry a fire over large areas.

After fire, heat and drought are the dominant
influences on the sandhill community with many
plants expending considerable portions of their
energy budget to adapt to these factors.

The burrowing habits of many of the animals
play a significant role in recycling the easily
leached nutrients to the surface. Without these
animals additional nutrients would be lost from
this system and added to others (ponds, for in-
stance).

Value

Almost all rainfall in this community goes di-
tectly into the undetlying aquifer. There is little
runoff to the sea and minimal evaporation, because
of the rapid percolation of the rainfall through the
sand.

Recreational value is low except to a rela-
tively small number of people who enjoy hunting or
observing some of the more visible wildlife.

Vulnerability (Moderate)

Elimination of fire over a long period of time
is a major means of changing this community by
allowing succession to & xeric hammock.

A significant feature of the sandhill commu-
nity, which greatly increases its sensitivity, is the
apparent inability of wiregrass, a key plant in
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sandhill ecology, to withstand disturbance. Once
removed from an area, wiregrass will not return for
at least one hundred years and may never return.

Longleaf pine is sensitive to livestock depre-
dation. One hog can decimate one acre of fully
stocked seedling pines in & day, and eatile fre-
quently damage first year trees,

Endangerment (High)

Almost all of this community south of the frost
line has been converted to citrus production, and
large areas in the northern sections of the siate
are being converted to improved pasture, pine plan-
tations, and other forms of agriculture.

Many sandhills in the panhandle, formerly oc-
cupied by longleaf pine and xerophytic oaks, are
being planted to sand pine, particularly where
these sands are more than ten feet deep. Sand pine
can be planted in rough, undisfurbed wiregrass and
will come up through the oak overstory. On the
other hand, reestablishment of longleaf, following
its removal by cutting, either by planting or direct
seeding has never been very successful.

In all arcas developers are rapidly taking ad-
vantage of these high, well-drained sites for con-
struction of housing developments. The agricultural
and urban developments may result in greatly in-
creased erosion and movement of nutrients into
ponds, thereby increasing their rate of eutrophica-
tion.

MIXED HARDWOOD AND PINE
(Map No. 23)

Introduction

The mixed hardwood and pine community is
the southern-most extension of the southern Pied-
mont mixed hardwood forest. It occurs on the clay
soils of the northern panhandie.

Vegetation

Younger growth may be primarily pine with
shortleaf and loblolly pines predominant, but as
succession continues various hardwoods bhecome
dominant. The natural climax vegetation of this

area 15 an American beech-Southern magnolia-
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Florida maple association with numerous other
hardwoods present. The understory includes young
overstory plants plus dogwood, red mulberry, hop-
hornbeam, Amertcan hornbeam and redbud.

Animals

The types of animals vary with the succes-
sional stage of the forest. Such rapidly reproduc-
ing, broadly adapted species as cottontails and
bobwhites are typical early succession animals;
whereas more narrowly adapted species guch as
woodpeckers, moles and woodcock are typical of
more mature systems. Other characteristic animals
include the barred owl, pileated woodpecker, red-
bellied woodpecker, white-tailed deer, gray squir-
rel, shrews, gray fox and cotton mouse.

Ecology

These forests occur where temperature, water
and nutrient conditions ate all moderate. There ap-
pears to be no dominant stress factor in this com-
munity. Much of the energy of the vegetation is ex-
pended in competition for water, sunlight and nuiri-
ents. In the mature system very little of these ele-
ments go unused because of the intricate mosaic of
plants, which captures most of the sunlight and ef-
fectively recycles nutrients through the system.

Fire, which can retard succession and main-
tain the system in the pinc state, is rare in mature
communities, enabling many fire-intolerant planis
to become dominant.

Value

Aquifer recharge is somewhat limited by the
low permeability of the clayey soil, which causes
appreciable runoff to surface waters. Wildlife
values are exceptionally high, cspecially where
different successional stages are adjacent to each
ather.

This community is important in flood control
on a watershed basis. The vegetation and ground
litter lessen peaks in rainfall to yield a relatively
steady water flow in streams draining the water-
shed.

Vulnerability (Low)

Once established, a hardwood community will
survive considerable disturbance. Fire ig usually
possible only during periods of extreme drought,
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since the community itself is relatively fire-
resistant. If a fire does occur, recovery of hard-
wood stands is usually vigorous. Unfortunately,
fire-damaged trees are often attacked by diseasc
organisms. Many hollow and broken hardwoods are
the result of rol introduced after a fire. The other-
wize low sensitivity to disturbance is largely due
to the complexity and diversity of the climax vege-
tation and the excellent conditions for rapid plant
growth,

Endangerment (High)

The flat to rolling uplands that make up most
of the coastal plain region of the southeastern
United States are good agricultural lands., The
acreage presently available in Tlorida for occu-
pancy by mature hardwood forests is not pgreat,
most is elther under cultivation or has been re-
tained at the pine stago of succession. These up-
land areas are also desirable for residential de-
velopment.

HAMMOCKS
(Map No. 24)

Introduction

Hammock is a Florida term for a cluster of
broad-leaved trees, often evergreen and usually
growing on relatively rich soil. The hammock com-
munity is similar in many respects to the mixed
hardwood and pine of the panhandle. It js the cli-
max vegetstion of most areas of central and penin-
sular Florida, whereas the mixed hardwood and
pine community is the climax community of the pan-
handle area. Central Florida hammocks occur on
fairly rich sandy soils rather -than the clay of the
panhandle community and are best expressed in
areas where limestone is near the surface. Ham-
mocks can be further classified o~ the basis of
vegetation into upland hammocks, coastal ham-
mocks, and live oak-cabbage palm hznmocks, the
latter occurring largely ag inclusions in other com-
munities.

Vegetation

Hammocks are similar to the mixed hardwood
and pine of the panhandle with regard to vegeta-
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tion, but lack the shortleaf pine, American beech
and other more northern vegetation. Characteristic
trees of central Florida hammocks are Southern
magnolia, laurel oak and American holly. Live cak-
cabbage palm hammocks are dominated by those
two specles.

Animals and Ecology

These categories are basically the same as
for the mixed hardwood and pine of the panhandle.
Characteristic animals include the spadefoot toad,
tufted titmouse, great crested flycatcher, golden
mouse, wood rat and flying squirrel.

Value

Similar to that of the mixed bardwood and pine
of the panhandle.

Vulnerability (Low)

The relatively rich soil contributes to a fast
recovery of this community after disturbances.
Once removed, however, the replacement of a ma-
ture forest, with its large old trees, takes many
years,

Endangerment (High)

Agriculture, lumbering of mature hardwoods,
the contiruing extention of slash pine monocul-
ture, and urbanization are making serious inroads
into the few remaining hammocks. There are very
few sizable areas of this commurity left in Flori-
da.

TROPICAL HAMMOCKS

UIntroduction

Tropical and semi-tropical hammocks are
found on many of the tree islands in the Ever-
glades and on many of the Florida Keys. Although
the only truly tropical hammocks occur in the Keys,
this category also includes those hammocks that
contain some temperate-zone plants, but are pri-
marily tropical. Remnants of these oeccur north to
Palm Beach on the east coast and Sarasota on the
wesl coast.



=0 .
"
Map No.24

GENERAL DISTRIBUTION OF

HAMMOCKS ‘ : _{ @
|
h )
0 « Wi ol

111



Vegetation

Tropical hammocks typically have wvery high
plant diversity, containing over thirty-five species
of trees and almoszt sixty-five species of shrubs
and small trees. Typical tropical trees are the
strangler fig, gumbo-limbo, mastie, bustic, lance-
wood, the ironwoods, poisonwood, pigeon plum and
Jamaica dogwood. Vires, air plants and ferns are
often abundant. Hammocks in the TFlorida Keys
contain 2 number of plants that are extremely rarc
in the United States, including mahogany, lignum
vitae, thatch palms and manchineel.

Animals

Tropical kammocks are extremely important to
several species of wildlife in southern Florida, in-
cluding the cotton mouse, woodrat, grey squirrel
and marsh rabbit, The Key Largo woodrat and the
Key Largo cotton mouse are endemic to Key Largo
hammocks. The white-crowned pigeon depends al-
most. exclusively on the few remaining tropical
hammocks for its food supply.

Ecology

The trapical hammock is the successional cli-
max for much of southernmost Florida; that is, this
forest would eventually cover all but the wettest
areas of this region given enough time, enough
freedom from man’s disturbances, and the absence
of {ire. Because of frequent fires it is largely con-
fined to islands or slightly wetter areas, hut may
invade drier areas if fire is absent for any length
of time. Its high plant diversity and efficient re-
cycling of available nutrients are important to the
success of this system at maturity.

Value

This community is valuable for its rarity, if
nothing else. The high plant diversity and Lhe rare
tropical plants make this community valuable for
biological research. The dense growth of these
forests, before they were cleared for development,
was probably important in moderating hurricane
winds in the upper Keys. These forests are aes-
thetically pleasing, though often inaccessible to
the casual stroller because of the high density of
the plants.
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Vulnerability (Moderate)

This community has the stability of most up-
land commurnities of high diversiiy; however, se-
vere fire can completely destroy it.

Endangerment (High)

Few, if any, plant communitics are as endan-
gered as the tropical hammock. The last remnants
of this unique system are being bulldozed to make
way for condominiums, trailer parks and subdivi-
sions. There are few land usc controls that even
delay its destruction; thus there is little hope of
salvaging much of this community.

PINE FLATWOODS
(Map No. 23)

Introduction

Flatwoods are the most abundant community in
Florida. Before 1900 they covered hali the state.
Most flatwoods occur on the level areas, or ter-
races, between ancient shorelines. These areas
were covered by shallow seas at different times
during the earth’s history, and layers of sand were
deposited at those times. These poorly drained
marire sands were deposited in different ways and
have heen sorted and weathered differently, par-
tially accounting for the different types of flat-
woods.

The soils of flatwoods are characterized by an
acidic organic hardpan, one to three feet beneath
the surface, which reduces percolation of water
downward {during rains) and upward and also im-
pedes root penetration during droughts. Though the
soll 1s basically sandy,there is usually a moderate
amount of organic matter in the top few inches.

Vegetation

There are three main types of flatwoods in
Florida. Longleaf pine flatwoods are found on
better drained sites and are characterized by bav-
ing the longleaf pine as the dominant overstory
tree. Slash pines compose the dominant oversiory
in the second type of flatwoods, which are usually
in areas of intermediate wetness. Pond pines pre-
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dominate in the last type of flatwoods and typi-
cally occur in the more poorly drained areas. In ad-
dition to these three types, there is a variety of
slash pine forest occutring on the rocklands of
Dade, Monroe and Collier counties.

Flatwoods have a low diversity of tree spe-
cies. Though understory shrubs and trees vary
among the three major types of flatwoods, many
plants are common to all flatwoods communities.
Common understory plants include wiregrass, saw
palmetto, wax-myrtle, gallberry and fetterbush.
This community is usually sprinkled with cypress
domes, bayheads or small titi swamps.

Animals

Flatwoods may have a fairly numerous and di-
verse animal population. The larger animals, such
as deer, bear, bobcat, raccoon, and gray fox, are
most commenly found along or near ecotones, or
boundaries, between the flatwoods and the asso-
clated hammocks, cypress heads, bayheads, titi
swamps and open areas. These inclusions provide
good nest or den sites, cover and food at critical
times of the year.

Other typical animals of the flatwoods include
the black racer (snake), brown-headed nuthatch,
Bachman’s warbler, rufous-sided towhee, fox squir-
rel, cotton rat and cottontail.

Ecology

Fire and water are the two main determinants
in the ecology of flatwoods. Slash pine flatwoods
are subject to the least molsture stress of the
three flatwoods types and have the highest species
diversity. Fire is instrumental in reducing competi-
tion from hardwoods, but it generally does not oc-
cur often enough to kill the young, fire-sensitive
slash pines.

Longleaf pine flatwoods are stressed by a rel-
ative lack of water, which reduces the plant diver-
sity. Fire ig very important in hardwood suppres-
sion and, in nature, occurs every few vears. The
longleaf pine is particularly well adapted to fire
and is Immunpe to ground fires at almost all stages
of growth. In fact, successful natural vregeneration
of longleaf pine is ‘dependent on fire to provide a
suitahle seedbed for germination and to conirol
hrown spot disease, which causes heavy seedling
mortality.
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Pond pine flatwoods are so stressed by ex-
cess water that they have the lowest diversity of
the three communities. Fire is still important, and
occurs at approximately fifteen to twenty year 1n-
tervals. As in the other flatwoods it reduces hard-
wood competition.

Value

The naturally high net productivity of flat-
woods, patticylarly slash pine flatwoods, is rela-
tively easy for man to put to use producing cellu-
lose. Wildlife value can range from high to low, de-
pending on management actions. Flatwoods, be-
cause of the great areas they occupy, are important
in providing buffer areas between the constantly
growing urban areas.

Valnerability (Low)

Flaiwoods are fairly resilient ecosystems, but
alteration of fire or water patterns can drastically
change their species composition. Removal of fire
results in succession to different types of hard-
wood communities, depending on the water stresses
of a particular site.

Endangerment (Low)

Because of the vast area they cover (30 to 50
percent of the state), their natural resiliency, and
their desirability as a renewable source of woeod,
their endangerment is not high when compared with
other systems. Intensive management for pulp pro-
duction, however, does endanger the flatwoods
community. Large areas of longleaf pine flatwoods
have been converted to slash pine plantations by
lumbering off the longleaf pine and reseeding or re-
planting with slash pine. Intensification of the
management of flatwoods for cellulose can cause
major changes in this community. Loss of plant di-
versity and associated wildlife populations is
presently occurring because of the destruction and
subsequent planting to pine of the hammocks,
stream margins and higher edges of swamps inter-
spersed through many flatwoods,

New drainage technigues and fertilizer pro-
grams allow conversion of flatwoods to improved
pasture, truck crops and even citrus orchards. Res-
idential and other developments are conrsuming in-
creasingly large areas of flatwoods.



DRY PRAIRIES
(Map No. 26)

Introduction

Dry prairies are vast, treceless plains. They of-
ten form an intermediate community hetween wet,
grassy areas and upland forests. The largest areas
of dry prairie occur north and west of Lake Okee-
chobee.

Vegetation

This community is dominated by many species
of grasses including wiregrass, broom sedges and
several different carpet grasses. Saw palmeito is
the most common shrub over large areas with fet-
terbush, staggerbush and blueberry common locally.
A number of sedges and herbs are also found in the
dry prairie. Interspersed throughout latge areas are
smail bayheads, cyptess domes and cabhage palm-
live oak hammocks.

Animals

Dry prairies often have ahundant wildlife pop-
ulations, particularly along ccotones associated
with the other communities mentioned under vege-
tation. Characteristic birds include the caracara,
sandhill crane, meadowlark and burrowing owl. The
cotton rat, hobcat and raccoon are reptesentative
animals.

Ecology

Relatively little resedreh has been published
on the ecology of dry prairies. They have often
been compared to flatwoods minus the trees, and
the similar vegetative ground cover would seem to
support this notion.

Value

Large areas of dry prairie are used for cattle
grazing. Their moderately high wildlife values offer
good recreational opportunities, namely hunting
and bird watching. The caracara, sandhill crane,
and burrowing owl, all rare, are relatively depen-
dent on this community.
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Vulnerability (Low)

Dry prairies are similar to flatwoods in vul-
nerability. Over-grazing with freguent fire causes
the gradual replacement of wiregrass by carpet
grass, which containg less nutritive value for graz-
ing animals.

Endangerment (High)

Large expanses of dry prairie have been con-
verted to improved pasture. More recently, large
residential developments have begun to encroach
on the prairies north and west of Lake Okeecho-
hee.

WETLANDS

SCRUB CYPRESS
(Map No. 27)

Introduction

Scrub cypress areas are found on frequently
flooded rock and marl soils in south Florida. The
largest areas occur in eastern Collier County and
northern Monroe County.

Vegetaiion

Serub cypress forests resemble marshes with
dwarfed pond cypress scattered throughout. Much
of the vegetation is similar to that of marshes, with
scattered sawgrass, heakrushes, 5t. John's wort
and wax-myrtle commonly occurring. Air planls are
often abundant on the cypress trees, and there are
occasional orchids.

Animals

The poor soil and lack of nutrients that are re-
sponsible for the relatively sparse plant life also
account for a fairly scattered wildlife population.
Wood storks, cccasional roseate spoonbills and the
omnipresent alligator may be encountered, along.
with deer, hobcat and panther.
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Ecology

The lack of nutrients is probably the limiting
factor for both plant and wildlife abundance and di-
versity. ln addition, the seasonal extremes In water
levels provide stresses which may further reduce
plant diversity.

Value

The scrub cypress, like the sand pine scrub
and tropical hammock, is found in this country only
in Florida. It has a moderately low wildlife popula-
tion. Wildlife values are higher near the cypress
bheads and bayheads that are interspersed through
this area.

Vulnerability {High)

Changes in water schedules could cause wide-
spread changes in this community. An increase in
nutrtents could also change plant distribution and
significantly affect the ecology of the scrub cy-
press forests,

Endangerment (High)

Continuing development around scrub cypress
areas, which would be stimulated if the proposed
south Florida jetport were canstructed nearhy, may
change water quality and quantity encugh to endan-
ger significant portions of thiz plant community.

SWAMP FORESTS
(Map No. 28)

Introduction

Deciduous hardwood swamps are found border-
ing rivers and in basins where the forest floor is
saturated or submerged during part of the year.
Other terms for this community are floodplain for-
est, hydric hammock and river swamp.

Vegetation

This community is characterized by large
hardwoods such as blackgum, water tupelo, pop
ash, red mapile, sweetgum, water oak and water
hickory. Other typical overstory trees are bald cy-
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press and cabbage palm. Understory trees include
buttonbush, dahoon, wax-muyrile, American horn-
beam and elderberry. A high percentage of plants,
particularly the oversiory trees, are deciduous in
mixed hardwood swamps. Swamp forest productivity
and species mixtures are determined to a large de-
gree by the kind and condition of alluvial soil de-
posits.

Animals

River swamps provide habitat for a wide vari-
ety of animals, among them many of our rare spe-
cies. If the ivory-billed woodpecker still exists in
this state, as some ornithologists suspect, it prob-
ably inhabits large swamp forests. Other swamp
denizens are the bobcat, deer, turkey, gray squir-
rel, otter, pileated woodpecker, wood duck, and
numerous songhirds, turtles and snakes.

Ecology

The periodic flooding of the river swamps is a
dominant factor in the operation of the system.
These floods provide pulsed subsidies of nutrients
to the system. The periodic flooding and drying is
essential to the system, with new communities tak-
ing over if the land is either drained or flooded for
long periods of time.

Diversity of animal species is fairly high be-
cause of the varied microhahitats (old logs, hack-
waters, oxbows, deep water) and the availability of
nutrients. All animals, however, must be able to
withstand or avoid the periodic stresses imposed
by high water. Gross productivity is high and com-
parable to salt marshes in many ways.

Value

Tho river swamp is important in maintaining
both water guantity and water quality. It provides
natural storage of flood waters and has a damping
effect on peak flood stage in the associated rivers.

River swamp systems are believed to act as
giant filters screening out organic and inorganic
wastes from the rivers. It iz estimated that six
miles of river swamp is capable of treating the
sewage of a city of fifty thousand persons. The
large air-to-water interface available for oxygen
diffusion, the slow meandering of the river, and the
turbulence caused by logs and other obstructions
all play a part in this capability. River swamps
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contribute detritus to fuel downstream aguatic eco-
systems, including estuaries.

Wildlife and wilderness values are very high
in river swamps, which are frequently close to ut-
ban areas badly in need of these values. Swamps
may serve as travel lanes for wildlife when the
nearby uplands are developed.

Vulnerability (High)

An entire river swamp system may be de-
stroyed by localized activities such as channeliza-
tion or damming. Once the periodic inundations are
stopped or the water table iz lowered, the system
cannot survive. If the basic water cycle is main-
tained, chen the hardwood swamp is fairly tolerant
of disturbances.

Endangerment (High)

Drainage and channelization projects threaten
large numbers of emaller river swamps. This effect
has been folt more severely in Georgia and the
Carolinas, but Florida is certainly not immune to
pressures to ‘‘reclaim the land.”” Small watershed
projects are continually being proposed throughout
the state. Large projects such as the proposed
Florida Barge Canal or the proposed new dams
along the Apalachicola River would destroy thou-
sands of acres of this ecosystem at a time. De-
snagging of creeks and streams is a small scale
activity that intertupts the normal operation of the
river swamp and may result in increased water
flow, less turbulence, and loss of fish and wildlife
habitai. Present lumbering practice in swamps is
to take the larger, more marketable trees. This
practice is harmful in the long run to both the eco-
logical and the commercial timber values of a
swamp. These communities are nof prime sites for
residential development, though they are wmore
likely to be developed than are cypresg swamps in
deeper water.

CYPRESS SWAMPS
(Map No. 29)

Introduction

Cypress swamps are ugually located along
river or lake margins or interspersed through other

communities such as flatwoods or dry prairies. In
addition, they also occur along shallow drainage
systems known as sloughs or strands. These
swamps have water at or above ground level for a
considerable portion of the year.

Plants

The bald-cypress is the dominant tree along
lake and stream margins and is often the only plant
which occurs in significant numbers in these loca-
tions. The pond cypress occurs in cypress heads
and domes, which are typically interspersed
through flatwoods and prairies. Trees often found
with cypress include blackgum, red maple, willow,
pop ash, pond pine and slash pine. The overall tree
diversity of cypress heads is relatively low; that
of strands and stream margin forests is somewhat
higher. Smaller plants include wax-myrtle, button-
bush, various ferns, poison ivy, greenbrier and
numerous air plants. Arrowhead, pickerelweed,
sawgrass, and other marsh plants are often found
in areas of open water within cypress swamps.

Animals

The deeper cypress swamps have rather lim-
ited populations of wildlife, but aquatic animals
such as salamanders, water snakes, alligator and
otter may be abundant. Shallower, seasonally
flooded areas such as cypress heads are extremely
important as refuge areas for deer and other large
animals.

Ecology

Cypress live in an environment severely
stressed by the submerged or saturated condition
of the soil. Fire is a siress factor in the drier cy-
press heads and domes. Both of these stress fac-
tors are also important in reducing competition and
preventing the community from advancing to one
dominated by evergreen hardwood trees (a bay-
head).

The experts are not at all sure what condi-
tions favor productivity in cypress swamps. Most
are agreed that water stagnation, water duration
and soil depth play important roles. In Florida, cy-
press stands are generally most productive on the
better alluvial floodplain soils and least produc-
tive on sand, rock, and shallow, mucky, perched
pond areas. As soil depth increases in muck ponds,
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so does cypress growth rate (an apparent reason
for the domed effect of cypress ponds in central
Florida). Stagnant water depresses growth — par-
ticularly if it remains during the growing season.
Water 1s escential in the germination of cypress
seeds. A soll saturated and covered with water
provides natural stratification for the seed and is
necessary for good germination. To Insure develop-
ment of secdlings after germination, however, the
water must recede to permit their tops to develop
above water level. Therefore, fluctuating water
levels are essential to continued natural regenera-
tion of cypress.

Value

Relatively little is known about the values of
cypress swamps other than their value as wildlife
habitat. Wading birds, ospreys and (occasionally)
sagles nest cypress trees. Like hardwood
swamps, cypress swamps absorb nufrients from the
water and function as natural waste treatment
plants.

n

Vulnerability (Moderate to High)

Cypress swamps along rivers are susceptible
to widespread changes of water level schedules
caused by damming or channelization. Many Florida
lakes have had their water levels stabilized, which
will probably diminish the long tertm reproduction
of cypress irees around those lakes. Recent public
awareness of the need for lake drawdowns could
lead to a return to guasi-natural water fluctuations
that would avert the potential reproduction prob-
lem. Cypress heads are usually isolated from each
other, so the disruption of one by drainage does
not necessarily affect neighboring areas.

Endangerment (Low)

Cypress heads are sometimes drained in order
to Increase pine tree production and to create more
year-round pasturage, but it is not known if these
losses are significant. Development of the deeper
swamps is difficult and is not the threat that it is
to dryer lands. Commercial lumbering poses a simi-
lar problem to that noted under hardwood swamps,
even though commercial hatvest of cypress trees is
exceeded eight-fold by the net reproduction. Cy-
press swamps are endangered indirectly by im-
proper development of adjacent uplands.
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FRESHWATER MARSHES AND WET PRAIRIES
(Map No. 30}

Introduction

Freshwater marshes can be considered to be
any grass-sedge-rush community occurring in an
area where the soil is usually saturated or covered
with surface water for two or more months during
the year. This category usually does not include
submerged or floating plants. Wet prairies are
characterized by less water and more grasses than
marshes and usually have fewer of the tall emer-
gents such as hulrushes. This category also in-
cludes the wet to dry marshes and prairies found
on marl areas in south Florida,

Vegetation

Upwards of 15 different types of marshes and
wet prairies have been described in Florida. These

include the following: sawgrass wmarshes; flag
matshes dominated by pickerelweed, arrowhead,
fire flag and other non-grass herbs; cattail

marshes; spike-rush marshes; bulrush marshes;
maidencane prairies; grass, rush and sedge prai-
ries; and switch grass prairies dominated by taller
grasses, Any single marsh may have different sec-
tions cotposed of these major types, and there is
almost complete intergradation between the types.

Animals

Marshes and wet prairies are very productive
of wildlife. Many rare and endangered species de-
pend heavily on this habitat; the everglade kite,
wood stork, Cape Sable seaside sparrow, sandhill
crane, alligator, Florida round-tailed muskrat, and
Everglades mink all are found in this habitat. So,
too, are many wading birds and waterfowl (winter-
ing and resident), numerous frogs and other am-
phibians, various turtles and the otter.

Ecology

Water level fluctuation and fire, the two major
ecosystem managers of Florida, are also important
in the maintenance of marshes and wet prairies. As
a rule, the relative impottance of water level flue-
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tuation and fire varies with the type of community.
In wet prairics, fire iz the dowminant factor since
the ground may be dry for extended periods of time.
Marshes are less susceptible to fire, but it is still
an important factor.

Value

Depending on their siting, marshes may act as
filtration systems to protect rivers and lakes from
eutrophication caused by nutrient-rich upland run-
off. Marshes disrupt water flow, allowing the
nutrient-rich sediments to sink to the bottom and
be incorporated inte plant material through the
process of photosynthesis. By photosynthesis
alone, fifteen hundred acres of marshland is theo-
retically capable of storing all of the nitrogen and
about 25 percent of the phosphorus from the sew-
age of a city of 62,000 persons. Heavy metals, too,
are filtered out. Wet prairies tend to receive their
water supply primarily from immediate rainfall, sc
that their filtration function is less important.
Large tmarshes are important in damping peaks in
water flow zo that intense flood peaks are avoided.
Couversely, water is retained by the organic marsh
soils during drought periods.

As mentioned above, marshes and prairies are
very productive of wildlife. One advantage of
marsh wildlife, from a human viewpoint, is that it
is often highly visible and readily identified.

Vulnerability (High)

Marshes are dependent on certain patterns of
water level fluctuation and fire occurrence. The
exclusion of fire or high water levels permits suec-
cession to & woody community. Prolonged inunda-
tion or prolonged lowering of the water table both
upset the delicate interactions that are important
to the high productivity and diversity of the marsh.

Marshes and wet prairies are susceptible to
disturbance from intensive recreational uses. Rec-
reational vehicles, especially half-tracks, appear
to be destructive in some south Florida marshes.
Difierent kinds of plant communities often become
established in areas of heavy recreational vehicle
use.

Endangerment (High)

Many of Florida’s major marsh systems have
been destroyed or seriously degraded. Various
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drainage projects have seriously damaged the vast
Everglades, the Kissimmee River marshes, the
Lake Istokpoga marsh, and the marshes of the up-
per St. Johns River, often to reclaim the land for
agricultural interests. Numerous smaller marshes
and prairies have also heen drained and converted
lo muck farms or improved pasture.

MANGROVE SWAMPS
(Map No. 31)

Introduction

Mangrove swamps occur along shorelines not
subject to strong wave action, from Hernando
County south on the Guif coast and from Volusia
County south on the Atlantic. Mangrove swamps are
best developed in the Ten Thousand Istands region
of southwest Florida.

Yegetation

The major producers In mangrove swamps are
the three mangrove species: red mangrove, black
mangrove and white mangrove. Throughout their
range the red mangrove tends to be the dominant
species, with black and white mangroves occurring
in various mixtures. Whercas there is no ubiquitous
zonalion pattern, there are apparent differences in
the species composition and gross structure of the
mangrove swamps, which appear to be strongly re-
lated to the periodicity of inundation by tides and
hy seasonal terrestrial runoff.

Other plants commonly found
swamps include saltwort, glasswort and a varlety
of salt marsh species. Buttonwood trees occur just
above the reach of salt water.

in mangrove

Animals

The mangroves provide habitat for a number of
rare and endangered spocies including the black-
whiskered vireo, mangrove cuckoo, osprey, bald
eagle, reddish egret, rogeate spoonbill, great white
heron and crocodile. Wading birds are common on
the surrounding mudflats, and manatee live in the
adjacent estuaries.
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Ecology

The mangrove community, a detritus (litter)-
based system, is often the driving force behind
the productivity of bhordering estuaries. Leaf
fall from the mangroves {up to 85 percent of all
detritus in some systems) provides food or sub-
strate for countless organisms ranging from bac-
teria to large fish such as the striped mullet.
Detritus-feeding organisms in turn support much
of the estuarine animal
such gamefish as snook, tarpon and spotted sea-
trout.

community including

Value

Mangroves, by their detrital contribution,
support much of the sport and commercial fishery
(finfish, shellfish and crustaceans) in adjacent
waters. Mangroves are of value in stabilizing
shorelines and in moderating the influence of
storms. Wildlife value is very high (see Animals
section),

Vulnerability (Moderate)

Local activities do not affect the mangrove
system so readily as they do more sensitive sys-
tems, such as a hardwood swamp. Silt from nearby
dredging, however, may greatly reduce the diversity
in this system. Temporature increases and pollu-
tion from distant sources may seriously affect man-
grove communities, although more study is neces-
sary to confirm this. A recent study suggests that
water-borne nutrient supply from the uplands is im-
portant to maintenance of a normal rate of growth
for mangroves. Coastal canals that bypass the in-
direct flow of water from the uplands through the
mangroves to the estuary are therefore harmful to
mangrove growth and estuarine productivity. A
lessened flow of water also means less ability to
flush pollutants.

Endangerment (Moderate)

Much of the waterfront development in south
Florida was built upon filled mangrove swamps.
This kind of destruction is still going on,
though at a slower pace because of recent state
and federal regulations (see Chapter U1 ip the

Plan). Fortunately, large areas of mangrove
swamp are prezerved in Everglades National
Park.
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SALT MARSHES
(Map No. 31)

Introduction

Salt marshes occur on low wave-energy shore-
lines north of the range of the mangroves and inter-
spersed with the mangroves in many areas of south
Flerida. Salt marshes also extend up into tidal
rivers.

Vegetation

Many salt marshes are dominated by one plant,
usually cordgrass or black rush. The species ex-
isting in any one area usually depends on the de-
gree of inundation by tides and the salinity of the
water. Salt marshes often blend in gradually with
freshwater marshes, forming a transition zone of
saltwater and freshwater plants,

Animals

Salt marshes harbor large numbers of inverte-
brates which are fed upon by many of the higher
animals of the marsh and estuary. Bird life is par-
ticularly numerous in and around salt marshes,
Rails, egrots, gulls, terns and sesside sparrows
are some relatively common birds that depend for
food, either directly or indirectly, on Lhe marsh,
The diamondback terrapin, salt marsh snake, mink,
otter and raccoon are other characteristic animals,

Ecology

Salt marshes are similar to mangrove systems
in their ecology. The tides are a major factor in the
kigh productivity, providing free food delivery and
waste removal to those organisms adapied to take
advantage of this subsidy. This allows the system
to concentrate much of itz energy in producing
plant and animal material and resuits in high pro-
ductivity.

As In the mangrove system, detritus is a major
source of energy for the invertebrates at the bottom
of the salt marsk food chains.

Value

Salt marshes are similar to mangrove swamps
in having significant environmental vafues,



Vulnerability (Moderate)

Large salt marshes are usually little affected
by small, localized disruptions; but heavy siliation
from dredging and filling, other forms of water pol-
lution, and altering the tidal flow of an area can
have a significant impact on large areas of salt
marsh (see also the discussion under Mangrove
Swamps).

Endangerment (Moderate}

Sizable acreages of salt marsh are in federal
ownetship at St. Marks and Chassahowitzka Na-
tional Wildlife Refuges. There is also state and
federal regulatory protection applicable to cosastal
wetlands  (including salt marshes and mangrove
swamps) that occur below mean high water in pavi-
gable waters. Coastal wetlands above the mean
high water line have recently come under state and
federal regulatory jurisdiction, but until the
strength and applicability of the regulatory power
is determined, these areas should be regarded as
endangered by on-site development. Coastal wet-
lands helow mean high water, though less endan-
gered by on-site development, are nevertheless en-
dangered indirectly by development of adjacent up-
land areas,

SUBMERGED LANDS

Introduction

This term includes several different ecosys-
tems, all of which occur under water. The water
could be the Atlantic Ocean, the Suwannee River
or a farm pond. These systems are coastal and in-
land, vegetated and unvegetated. They include
reefs and beach foreshores. At their shallow, land-
ward limits they merge with marshes and swamps.

Vegetation

Submerged lands are vegetated except where
the depth and turbidity of the overlying water col-
umn limit the penetration of light, or where strong
currents prevent the establishment of roots, or
where the water is badly polluted. In salt water the
vegetation consists of numerous algae and a few
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species of seagrasses. There is more variety in
fresh water; native submerged plants such as eel-
grass, coontall, pondweed, and fanwort are often
abundant as are the exotic weeds — hydrilla, Eur-
asian water milfoil, Brazilian elodea and water
hyacinth. Numerous emergent plants, including fra-
grant water lily, American lotus, and watershield,
as well as a varlety of marsh plants, are also en-
countered in fresh waters,

Animals

In hoth fresh and salt watee, plants provide
foad, cover, and atiachment sites for small crusta-
ceans, shellfish, other invertebrates and Ffish.
Plants and these smaller animals provide food for
the larger ones, which include fish, amphibians,
reptiles, waterfowl, wading birds and aquatic mam-
mals such as the otter and the manatee,

Reets, especially the living coral reefs in the
Florida Keys, are very productive biologically.
Fven the absence of vegetation or reefs is not evi-
dence of poor biological productivity; some of the
most productive inshore areas of Florida’s north-
east coasl are virtually unvegetated (except for mi-
croscopic plants).

Ecology

The controlling factors here are different from
those of the preceding natural systems. The amount
of sunlight reaching submerged plants depends on
the depth and clarity of the water column. The
strength of the water flow and the nature of sub-
strate determines whether or not plants and sessile
animals can attach to the bottom. In some ways
submerged lands are like swamps and marshes:
the submerged vegetation contributes o either a
grazing ot a detritus-based system, and the circu-
lation of water brings in nutrients. In communities
lacking submerged vegetation the primary energy
gource is either detritus from other systems or sun-
light, which is used by microscopic plants.

Value

Most of the important species in Florida’s
commercial and sport fishery spend at least a por-
tion of in the shallow inland and
coastal waters. Many species, among them oyster,
crabs, seatrout, and pompano, spend most of their
lives there.

their lives



The beach foreshore and, to a lesser degree,
other shallow submerged lands absorb wave energy
and thus moderate the effects of wind and tide,

Vulnerability (Moderate to High)

The value of these ecosysiems is dependent
on their overlylng water quality. Dredging and as-
saclated activities, in addition to direct hahitat
destruction, increaso turbidity and so decrease the
amount of sunlight peretrating the water column.
The aquatic flora and launa are sensitive to bio-
logical and chemical water pollution, as well as to
particulate pollution. Coral reefs seem to be par-
ticularly sensitive. Oysters, though they may not
be damaged by biological water pollution, will be
placed off-limits to taking by commercial fighermen
if the concentration of fecal hacteria in the water
oxceeds a very low, specified level. Changes in
the natural flow regime, water temperature, or sa-
linity can atso disrupt and change the hiological
community.

Endangerment (Modezate)

Thoe wost obvious and direct danger to sub-
merged lands is their degradation and elimination
by dredging and filling. Since the adoption of a
stricter attitude by state and federal apencies to-
ward such dredging and filling, this endangerment
has been reduced. Pollution from upland sources is
probably the more critical endangerment now.

WATER SYSTEM

Introduction

The water system is intimately related to the
environmental systems discussed previously, but
has characteristics of its own that warrant a sepa-
rate discussion (and format). The previous sec-
tions describing environmental systems ‘have
pointed out the importance of water in those sys-
tems. Though vitally important to terrestrial eco-
systems, it 1s even more important to aquatic eco-
systems hecause for them it is the medium in
which plants and animals live, move, find food and
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obtain dissolved oxygen and other gases. The most
important uses of water, from a human perspective,
are for consumptive needs such as drinking, other
domestic uses and agriculture.

The water supply of the earth, whether it is on
or helow the surface, has its origin in precipita-
tion. Of the precipitation that reaches the ground,
patt is returned to the atmosphere by evapotrans-
piration (the loss of water through evaporation and
through plant (ranspiration); part remains above
ground and is stored temporarily in lakes, ponds,
and swamps, or moves to the sea as streamflow;
and part enters the ground, some to replenish the
s0il moisture and some to enter the saturated zone
and recharge ground water supplies. Ground water
moves in the aguifers (ground water reservoirs),
under the influence of gravity, toward areas of dis-
charge such as swweams, lakes, springs, wells and
the sea.

Rivers

Most of Florida is flat or gently sloping; con-
sequently, water moves slowly to the sea. The
original drainage (prior to canalization for pur-
poses of flood control and drainage} of south Flori-
da, aside from a few defined rivers, was a sluggish
flow through broad, shallow channels such as the
Fakahatchee Strand, the Okaloacoochee Slough,
and the Fverglades. This is the primitive surface
deainage of a geologically young and flat land.
Further north, where the land is hoth older and
more rolling, the surface drainage consists of de-
fined river systems, including the two largest
rivers in the state (in volume of flow), the Apa-
lachicola and the Suwannee.

Lakes

Lakes are an important element of the state’s
hydrology. There are 5,815 lakes larger than ten
acres. Altogether Florida’s lakes total more than
two and one-quarter million acres. The ceniral part
of the state, sometimes called the Lakes Region,
containg the largest number of lakes (see Map No.
3, Drainage System of Florida). Most of the lakes
in the state were probably created by solution of
the underlying limestone with subsequent collapse
and depression of the land surface. Some of the
larger lakes, Okeechobee, for example, were orig-
inally depressions on the floor of the higher seas
of interglacial periods. Most of Florida’s lakes are



water table lakes, that is, their surface levels
closely follow the nearby water table (ground water
tevel). Other lakes have a relatively impermeable
layer underneath them that prevents the water from
leaking downward. These ‘‘perched” lakes may
have surface levels above the local water table.

The shallow, marsh and swamp-fringed lakes
and vivers of Florida are very productive biologi-
cally. The state’s warm temperatures and long
growing season contribute to this productivity:
These same factors also make these water hodies
susceptible to accelerated eutrophication if they
recelve above-normal additions of nutrients, which
might be provided by sewage, fertilizer runoff, or
fish kills.

A considerable volume of water is stored in
Florida's lakes; however, the other uses of lakes —
recreation, flood control, fisk and wildlife propaga-
tion, and, especially, residential lakefront de-
velopment — interfere with the optimum utilization
of lakes for domestic water supply.

Aquifers

Many areas of Florida bave more subsurface
drainage than surface drainage. As noted in the in-
troduction, that portion of rainfall that is not lost
via evapotranspiration or runoff enters the ground.
This waler percolates downward until it reaches
the water table, whereupon it may either: (1) move
laterally through sand, shell, gravel, or other un-
consolidated material and reach a lake, river, or
swamp; or {2} continue downward into the under-
lying limestone and then move laterally through
caverns, holes, and pores in the limestone to even-
tually discharge through artesian springs and seep-
age aroas.

The lirst kind of drainage takes place in the
non-artesian aquifer. (An aquifer is defined as an
underground water-bearing tormation that can trans-
mit water.) Non-artesian aquifers are not confined
by an impervious layer of clay or marl, and their
water surface — the water table — is free to rise
and fall.

The sccond kind of drainage takes place in
the artesian aquifer, which is saturated with water
and contined or semi-confined by a relatively im-
permeable overlying layer of clay or marl. Its water
surface is not free to rise and fall, but is con-
strained by the overlying bed. The water in an ar-
tesian aquifer is under pressure that causes it,

129

where the confining layer is penetrated by a well
shaft or a natural opening, to rise above the top of
the aquifer. The level to which water would rise in
tightly cased wells that penetrate an artesian agui-
fer is called the potentiometric surface (see Map
No. 8, Aquifer Recharge, for areas where the po-
tentiomeiric surface iz above ground level). Flori-
da’s large springs are the results of natural open-
ings to the surface in arcesian aquifers whose po-
tentiometric surface i above ground level.

The principal importance of an aquifer, arte-
sian or non-artesian, lies in its ability to store and
transmit water. Aside from the vast quantity of sur-
face water used by thermoelectric power plants,
aguifers supply most of the water used in Florida.
This includes public supply, indusery, irrigation
and other agricultural uses. Because water in aqul-
fers remaing at a constant temperature {(approxi-
mately equal to the annual average surface temper-
ature) all year through, it is sometimes used for air
conditioning during the hot summer months. Ground
water also prevents encroachment of sea water in-
land, unless it is depleted by heavy withdrawals or
prolonged drought. Subsurface drainage into lakes,
rivers, and swamps supplies those environmental
systems with necessary water.

The phenomenon of water percolating down to
fill non-artesian and artesian aquifers s termed re-
charge. Recharge is a function of both the land
swface and rainfall. The importance of the re-
charge function of a given land area is dependent
on the ability of that recharge to naturally maintain
underlying aquifers at a level that will allow them
to continue supplying the water requiremenis of as-
sociated environmental systems and any identified
human uses.

The rate at which recharge occurs depends on
the rate and frequency of rainfall, the permeability
of surface and subsurface materials, the topography
of the land, and the difference in elevation be-
tween the surface water level and the potentiomet-
ric surface at that site. The first two surface con-
ditions affect the amounts of rainfall lost to evapo-
transpiration and runoff; consequently, they also
affect the amount of rainfall entering the ground.
The last condition, difference in elevation, also
affects the amount of rainfall entering the ground
because it, along with the permeahility of the over-
lying layer, controls the rate of movement of water
into the artesian aquifer. For example, in an area
where the potentiometric surface 1s higher than



ground level, no recharge to an artesian aguifer
takes place; in fact, the tendency would be for
artesian water, because it is under greater pres-
sure than the water above it, to seep upward
through the confining layer (depending on its per-
meability}.

Conditions favoring maximum recharge are as
follows:

(1) The surface materials must be sufficiently
permeahle to absorb the heaviest rainfall
without surface runoff

(2) The permeable surface material must be
thick enough to store the water from a pro-
longed rain without the water table rising

to the root zone

(3) The vertical hydraulic pradient between
the water table and the confined potentio-
metric surface and the vertical hydraulic
conductivity of any confining beds be-
tween the water table and the aquifer must
be sufficient to move all available water
{that is, rainfall minus evapotranspiration)
to the aquifer

(4) The transmissivity of the aquifer must be
sufficient to move the water from the re-

ceiving area

It is of interest to note whether the best re-
charge areas have been described and located.
Such a description has been made for the Floridan
aguifer, the largest artesian aquifer in the state, in
the map of aquifer recharge {Map No. 8). This map
1s, however, only an approximation and should nat
be relied upon for precige full-scale identification
of good recharge areas. Also, it does not apply to
other aguifers.

As a field guide — subject to the constraints
of the aquifer recharge map — the best recharge
areas are deep sand hills and ridges and areas of
karst or micro-karst topography (karst refers to re-
gions of uneven topography in which most or all of
the drainage is through underground channels and
other solution features in the underlying lime-
stones). In some regions sinkhole lakes provide
most of the recharge to the artesian aquifer. Wet-
lands, though often mentioned in connection with
aquifer recharge, are usuvally poor recharge areas.
They can be separated into four groups on the ba-
sis of recharge capability:
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(1) Discharge areas (negative recharge)

{2) Perched areas (an impermeahle suhstratum
keeps these arcas wet and prevents re-
charge)

(3) Low permeability aveas (some seepage to
the aquifer, but these are not efficient re-
charge areas)

(4) Good permeability areas (these arcas have
a good hydraulic connection with the un-
derlying aquifer, but may not recharge well
because the potentiometric surface is
high. Recharge can be increased by lower-
ing the potentiometric surface of the aqui-
fer, but this could lower the water level in
the wetland and adversely affect the eco-
system there)

The Floridan aquifer is the largest artesian aguifer
in the state. The porous limestones of this aquifer
underlie all of Florida and parte of Alabama,
Georgia and South Carolina. In Florida it contains
an estimated eight hundred cubic miles of water, or
a little over one trillion gallons of water. This is
ohviously a very large and important water re-
source. Not all of this water is potable; some of it
is mineralized and unsvitable for drinking, thouph
it can be used for irrigation or ceooling. Also, it
may become eccnomical to desalinize this water in
regions where local supplies of potable water are
being exhausted. Those portions of the Floridan
aquifer that contain water of good quality and have
high potentiometric surfaces are very valuable nat-
ural resources. The four most important highs, or
areas with a high potentiometric surface, are the
Green Swamp high, the Alachua-Bradford-Clay high,
the Volusia high and the Pasco high.

Besides the Floridan, there are three other im-
portant aquifers in Florida (sece Map No. 8):

(1) The Biscayne aquifer, a non-artesian agq-
uifer, is the primary water supply for
southeast Florida. It has high recharge
rateg and is one of the most productive
aguifers in the world.

(2) Unnamed shallow aquifers supply water to
southwest Florida and to most of the east
coast north of Palm Beach County. Except
for regions of thick sand and shell de-
posits on the east coast, recharge rates to
this non-artesian aquifer are low.



{(3) The sand and gravel aquifer that supplies
water to west [Florida has genecally fair
recharge rates over most of its area.

Coaslal Waters

At one “‘ead” of the cyclic water system is
the sea (the Atlantic Ocean or the Gulf of Mexico).
Water cventually flows, seeps, or falls inlo the
sea. Water that falls can enter coastal waters di-
rectly, but (lowing waters usually first pass through
& transition zone between fresh and salt waters.
These transition zones are generally termed estu-
acies.

An estuary is deflined as a semi-enclosed body
of coastal water which has a free connection to the
open sea and within which sca water is measurably
dituted with fresh water derived from land drain-
age. Most of Florida’s bays and lagoons meet this
requirement, at least in part.

Some Florida estuaries, including such west
coast bays as Charlotte Harbor, Tampa Bay, and
Escambia Bay, are drowned river valleys. Those
valleys were formed long ago, when the sea level
was much lower than it is now. OQther estuaries,
particularly on the east coast, were formed by
the emergence of land relative to sea level; Lake
Worth and the Indian River presumably arose in
this way.

Since estuaries are transition zones between
fresh water and salt water, their salinities are usu-
ally intermediate, though circumstances sometimes
allow the salinity levels in certain estuaries,
notthern Florida Bay for example, to reach sea

-strength (thirty-five to forty parts of salf per thou-

sand parts of waler) or above.

Estuaries and their associated wetlands are
very productive for aquatic life. This productivity
depends on fresh water inflow and on detreital con-
tributions from associated wetlands, both adjacent
(salt marsh, mangrove swamp) and upstream {fresh-
water swamps and marshes). The National Marine
Fisheries Service estimates that 85 percent of the
commercial marine cateh in south Florida is depen-
dent on estuaries. A similar figure probably holds
for the state as a whole. Many commercially valu-
able species, notably the oyster, are harvested in
estuaries; however, estuaries may be even more
valuable ag nursery areas for numeraus species .of
fish, shellfish, and crustaceans caught offshore as
adules.

Offshore waters up to three miles from the Ar-
lantic coast and three leagues {nine miles) into the
Gulf are under Florida’s jurisdiction. For most of
the state’s coastline, particularly on the west
coast, these waters. are relatively shallow; the
southeast coast, thaugh, 1s near the outer edge of
the continental shelf, and there the water deepens
quickly (up to five hundred feet deep three miles
offshore).

The coastal waters, inshore and offshore, are
the most biolegically productive parts of the ocean
and gulf. The deeper water beyond the continental
shelf has, in fact, been described as a biological
desert. The continental shelf waters are very much
influenced by mainland flows of [resh water, which
may — depending on prevailing winds, currents and
on the fresh wacer flow’s characteristics — remain
on the shelf a surprisingly long time before com-
pletely dispersing into deeper waters.

RARE AND ENDANGERED SPECIES
OF FLORIDA

Background

This listing of Florida’s rare and endangered
plants and apnimals is provided through the cour-
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tesy of the Florida Committee on Rare and Endan-
gered Plants and Animals.

The committee was formed in 1873 under the
sponsorship of the Florida Audubon Society and
the Florida Defenders of the Environment. It in-



cludes many leading hiologists and environmental-
ists, The honorary co-chairmen of the committee
are Governor Reuben ('D. Askew and Assistant
Secretary Nathaniel P. Reed of the U.S. Depart-
ment of the Interior.

Besides listing Florida’s rare and endangered
plants and animals, the commitice has three other
ohjectives:

(1) to compile the most up-to-date information
on life history and ecology for all of the
listed forms;

(2) to develop recommendations to governmen-
tal and private agencies for perpetuating

rare and endangered forms; and

{3) to encourage further research on rare and
endangered forms in order to provide a

sound basis for their management.

Categories Used in the Inventory of
Rare and Endangered Plants and Animals
in Florida

The inventory includes species, subspecies,
and unique local populations of plants and animals
native 1o Florida whose continued existence in the
state is threatened to a significant degree or
which, because of rarity or other causes, have a
likelihood of hecoming threatened if present trends
continue.

Categories designating the status of the orga-
pizms incladed in the lists are defined below. In
the case of species or subspecies whose ranges
extend beyond the borders of the state, the cate-
gory to which the form i assigned is based on tho
status of its population in Florida.

Endangered. Plants or animals in imminent
danger of extinction or extirpation if the deleteri-
ous factors affecting them continue to operate.
These are forms whose numbers have already heen
reduced to such a critically low level or whose
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habitat has been so drastically reduced or de-
graded that immediate actlon is required to prevent
their loss.

Threatened. Forms believed likely to become
endangered in the near future if the causal factors
now at work continue to operate. Included in this
category are taxa in which most or all populations
are decreasing because of overexploitation or en-
vitonmental disturbance; taxa whose populations
have been heavily depleted by adverse factors and,
though not actually endangered, are still in critical
condition; and taxa ihat may still be relatively
abundant but are under threat from serious adverse
factors throughout their range.

Rarc. Species, subspecies, or urnigue local
populations that, though not presently endangered
or threatened as defined above, are potentially at
risk because they are only found within a restrict-
ed geographic region or habitat or are thinly scat-
tered over a more extensive range. They may be in-
sular at otherwise isolated forms or relict forms
with wider distribution.

Species of Special Concern. Forms that do not
clearly fit into any of the foregoing categories yet
which warrant special artention. Included are forms
that, although presently relatively abundant, are
particularly vulnerable to certain types of exploita-
tion or environmental modifications and have ex-
perienced long-term population decline and forms
whose status in Florida may have significant im-
pact on endangered or threatened species else-
where.

Status Undetermined, Species, subspecies, or
local populations that are suspected of falling in
one of the above categoties hul for which the a-
vallable data are not adequate to provide the basis
for a decigion.

Recently Extirpated. Species or subspecies
that have disappeared from Florida since 1600 but
still exist vlsewhere.

Recently Extinct. Species or subspecies that
have disappeared from the siate since 1600 through
extinction.



PLANTS

Endangered

Tamagindille . . ... .. .. . ... Acacia choriaphytle
Rue-anemone. ., . .. ... ... ..., Anemonella thalictroides
Auricled Spleenwort . . ., ..o L L. Asplenium auritum
Drwart Spleenwart, - 00 oL oL L, Asplenium pumilum
Rird's-nest Spleenwort . .. .. L. ... . splenium sematum
Sink-hole Perm .. ... ... L. ... Blaghnum pecidentole
Nagrow Strap Fern . .. ... ... Campyloneurim angustifolium
Nodeling Catopsis . ... o000 o L., Catopsis mtans
Spiney Flackberry . . .. ..o oo 0 oL, Jeltis pallida
Spurred Neoftia . . .. ... .. ..., Centragendum setacaum
Tree Cacfus . . .. o o 0o Careus robinii
Pyemy Fringe-tree. . . .. ..o ..., .. Chionanthus pygmaeis
Pagoda Dogwood . .o .o .o L. Cornus alternifolia
Croomia. « v o o v v i v o i e i Croomia pauciflora
Honewort .. .. ... ... ... ..... Cryptotaenia cavidensis
Cupania . . .. . v i e e e Cupania glabra
Cuplet Fern. . . ... ..., ... .... Dennstaediia bipinnata
Dollar Orchid . .. . ... . ... .., ... Encyclia boothiiana
Wild Cotton. . . .. .. ... ..o L (Fossypium hirsutum
Fuch's Bromeliad . . ... ..., .. ... Fuzmania monastachia
Harper’s Beauty . .. ... .., ... ... .. Harperacallis flova
Highlands Scrub Hypericum . . .. ... . Hypericum cumulicola
Krug's Holly, . .. . ..o o o o oo ., {lex krugiana
Hidden Opehid - . .. . ., .. . ... .. Maxillaria crassifolia
Hand Fermn. .. ......... Ve Ophicglossim palmatian
Giant Water-dropworl, . ... .. .., ... . Oxypolis greenmanii
Allegheny-spurge. . .. .. ... ... . Pachysaendra procumbens
Lewton’s Polygala, . ... .. .. .. ... .. Polygala leutonii
Large-leaved Jointweed. . . .. ., .. Polygonella macrephylla
Berub Plum o . o000 oo oo oo Lo Prunus geniculate
Beach-star . ... .. ... o L L. Remirea maritinma
Miceosukee Gooseberry . . .. . .. ... ... Ribes eohinellum
Bladder-nut. ., . .. ... ... . ..., Staphylea trifolia
Pride-of-Big-Pine . .. ... ... .. .. Strumpfia maritima
Hattie Bauer Halberd Femn .. ... .., Tectaria coriandrifolia
Florida Torreya . « - o oo oo i v i in .. Torreya tasifolia
Young-palm Orchid . .. .. .. ... . ... Troptdia polystachya
Cedar Flm . . ... ... ., . . Ulmus crassifolia
Halberd-leaved Yellow Vielet . ... ... .. ... Viela hastate
Yellowheart. . . . . . ... vt Zanthozylun flavum
Threatened

Curtis Mitkweed . . .. . ... ... ... ... Aseclepias curtissii
Hajry Wild-indige . ... ... .. . o . Baoptisia hirsute
Prickly-apple . .. ... .. .o ... Cereus gractlis
Satinleaf . .. ... ... L. ... Chreysophyllum oliviforme
Cruise's Golden-aster . . . ... ... ... Chrysopsts eruiseana
Silver Palm. ... ... N Coceothrinax argentata
Climbing Dayflower, . ... ... ... .. .. .. Commeling gigas
Okeechabee Gowrd . .. ... ... .. Cucurbita okeechobeensis
Cow-horn Orchid. ..., ... ... ..., Cyrtopodium punctatum
Night-scent Orchid. . . .. .. .. .. ... Epidendrum nocturnum
Golden-creeper . . .. .. .., .. e e Ernodea litioralis

Sanibel Lovegrass o v v v v v oo o v s u s Eragrostis tracyt
Wiregrass Gentlan. . .. ... .. .. ... Gentiana pennelliona
Ligpum-vitac. . . . .. - ... o Fuaiacum sanctum
Manchineel, . . ... .. oL Hippomane mancinella
Dancing-lady Orehid. . . ... .., .. ... Onotdium variegatum
Mahogany Mistletoe . . . ... . ... Phoradendron rubrum
Needle Palm. . .. . .. oo Rhapidophyllum hystriz
Orange Azalea. .. .. ... ..o, REododendron austrinum
White-top Pitcherplant . . .. . ... . Sarracenin leucophylla
Jackson-vine. - . o o e i o e Smilax smallii
Silky Camellia. .. .o oo Stewartia malacodendron,
Flarida Thatch Palm . . .. o0 . oo .- Thrinax floridana
Grittle Thateh Palm. ... ... ... Thrinar microcarpa
Twisted Air-plant . ... - oo Tillandsia flevuose
Fussy-wuzzy Air-plant. . .. ... ... ... Tillandsia pruinpsa
Sea Lavender . . .. .. ... ... Pournefortia gnaphalodes
Worm-vine Orchid . .o . o000 oo Vanilla barbellate
COORbIE. v v e e e e Zamix integrifolia
Rare

Galden Leather Fern. . .. ... ... .4 Acrostichum aureum
Banebelry « - v oo e e Actaea pachypola
Vemus'™-hair Fern . . .. ... .. ... Adiantum cagillus-veneris
Fragrant Maidenhair Fern . . .. .. .. Adionfrum melanolencum
Columbine. .. o oo 0o o i e oo Aguilegia canadensis
Slender Spleenwort . . - . .. <, - .. ... . Asplenium dentatum
Apalachicola Wild-tndigo . . ... .. .. . . Baptisiac megacarpa
Grape-fern. . . .. . ..o e Botrychium lunarioides
Filyrs Nemesis « - v o v v v v oo oe o s Brickellia cordifolia
Buckthar « . - v v e v e e e v e e Bumelia lycioides
Fahkahatchee Burmannia. . . . . .. ...« -. . Burmannia flava
Poppy Mallow, - .. .. oo - Callirhoe papaver
Big Pine Pigeon-pea . . , - .. ... .. .. ... Cassia keyensis
Dune Lily-thom. . .. ... ... ... .. .. Cateshaea parviflora
West Indies Catopsis . ... ... ... .. Catopsis berteroniana
Green~and-gold . . .. .. ... ... .. Chrysegorum virgindanm
Figeon-wing. . . ... oo oo i oo Qlitoria fragrans
Panhandle Rogsemary . . . . ... . ..o 0 Conrading globra
Wildcomlrey. . . . .. ... ... ... Cynaglossum virginianigm
Rugel's Pm;upaw .............. Deeringothamnus rugelil
Toothwort .. .« oo v e Dentaria laciniata
Leatherwood . - . oo oo Direa palustris
Water Sundew . ... Lo o L e Drosera interinedia
Trajling-arbutus . . . oo oo Fpigaea repens
Berub Buckwheat ., . oL oL o oo Eriogoraun floridanm
Dinmpled Dogtooth-violet, . .. .. .. Erythrontum umbilicatum
Hartwrightia . . .« o0 oo o v n s Hartamighela floridana
Liverleal . .o v o oot i e ffepatica americana
Heartleal . . . . . . .. . 0 e Hewasiylls arifolia
Wild Hydrangea . ... - . -0 o 0o e Hydrangen arborescens
Fdisen’s Ascyrum . .. ... ... Hypericum edisonianum
Smoath-barked St. Johns-wort. . . .. . Hypericum lssophloeus
False Rue-anemonc. . - . « - . . . = o - u s {sopyrum Biternatum
Coville’s Rush . ... ..o v v vt Juncus gymnocarpls
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Mountain-laurel , o 0oL L L oL L Kalmia latifolia

Corkwood. . . ..., .. . L oL Leitnerma floridana
Godirey's Blazing-=tar. . .. .. ... .... Liatris provincialis
Panhandle Lity . . . ... oL . .. Lilium tridollae
West’'s Flax .. ... 00 o Linum westii
Pond-spice. . ... ..o L Litsea gestivalis
Panhandle Lupine . . .............. Lupinus westionus
White Birds-in-a-nest. . ... . ... ... L. . . Machrideo albe
Ashe's Magnolia. ... .. .. .. ... ... ....Magnolia askes
Cucumber-tree . . .. ... ... ... ....., Yegnolsa cordata
Green adder’s-mouth. . .. ... L L L. L. Malaxis unifelia
Barbara’s-buttons. . .. .. ... L L. Marshallia chorvata
Indian Cucumber-root . .. .., ... ..... Hedealu virgintana
Fall-flowering Ixda, - . .. ..., . ... .. Nemastylis flomdana
Florida Beargrass. « . ., .. .. . ... .. Nalina atopocarpa
Ribbon Fern. .. ... ... .. ..., Paltonium lance olatum
Grass-of-Parnassus. . .. ... ... ., Parnassia grandifolia
Spoon-Tlower .. .. .o L L L, Peltandra segitiifolia
Everglades Peperomia., . . ... . ... .. FPeperomia obtusifolia
Pine-wood Dainties . . .. .. ..., Phyllanthus liehmannianus
Faevertree « . .. . ..o e e Pinckneya bracieata
May-apple. . ... ... oo L Podophyllum peltatum
Mexican Tearthumb, . . .. .. ., .., Polygonum meisneriaman
Buccanesr Palm. . . ... ..., ... Pzevudophoeniz sargentii
Panhandle Meadow-beauty. .. . ... ... .. Rhexie salicifolia
Chapman’s Rhododendron. , .. ... . Rhododendron chapmanii
Flerida Roval Palm . ... .. .. e e e Roystonea elata
St.John'ssusan, oL L. L. L. ... Rudbeckia nitida

FRESHWATER AND MARINE

Freshwater Invertebrates

Endangered
Squirrel Chimney Cave Shrimp . . . . . Palaemonetes cumming?
Palm Spring Cave Crayfish. . .. .. .. Pracambarus acherontis
Enterprise Spring Snail . ... ... ., . Cineinnatia monraensis
Threatened
Gopher Sink Cave Crayfish . ... ... .. Procambarus orcinus
Golitic Limestone Cave Crayfish., . . .. . Procambarus miller
Wacissa Blue Spring Cave Crayfish. . . . . Procambarus hoesti
Simm's Sink Cave Crayfish . . . .. Frocambarus (new species)
Alexander Springs Cave Crayfish. . ... .. .. . . Procambarus
(undeseribed species)
Gum Cave Crayfish. . . . ... Frocambarus lucifugus ucifugus
Loose Coiled Snail . .. ... ..., Aphaastracon chalaragyrus
Sulfur Spring Aphaostracon. . . . . Aphanstracon theioorenatius

Florida Willow . . . .. o0 .0 oot e Salix floridana
Red-flowered Pitcherplant. . . - ... ... ... Sarracenie mebra
Schisandra. . .. .o o L0 L Schisandra glabra
Tropical Curly-grass o - v .\ v\ .. . . Schizaea germanis
Gartram’s Icta . ... .o o0, Sphenostigma coelestiman
Pink-root . ... ... oo o Spigelin loganioides
Florida Yew . v o v v v v v v et e e e e a e s Tazus floridana
Refloxed Wake-tobin . .. .. ... oL Tritlium lancifolivm
Florida Merrybells, . .. . .o oL Ueularia floridana
False Hellebore . . . .o o o 000 Veratrim woodii
OealaVetch .. ..o oo L. Vicia ocalensis
Eral's Yellow-eyedgrass ... ... ... ... Xyris longisepala

Recently Extirpated

Ban Felasce Splesnwort. . . ... ... Asplenium monanthes
Bpider Orchid . . . . .. ..o oo Brassia caudata
American Chestnut . . . . . ... ... ... fastaned dentata
Balsam-apple. « . - v e e e e e Clusia flava
Beaked Spikerush . .. .. ... e e Eleocharis rostellata
Turk’scap Lily . ... ... oL Liltum superbum
Water-clover. . . . ... .o o Marsilea mucrondtae
Coot Bay Dancing-lady. . .. ... ... Oneidium carthagenense
GINSENEZ - - -« v o v e e e Panaz quinguefolius
Mizatletoe Cactus. . . .« . o . v v v v i Rhipsalis baccifera
Edward's Maiden Fern. . .. .. ... ... Thelypteris macilenta

INVERTEBRATE ANIMALS

Blue Spring Aphaostracon. . . ... ... Aphaostracon asthenes
Wekiwa Spring Aphaostracon. . . .. . ., . Aphanstracon monas
Rare

MoLane's Cave Crayfish. . ... ... Troglocambarus maclanet
Hobb's Cave Amphipod. - . .. ... ... ... Crangonyz Aobbsi
Pallid Cave Crayfish. . . ... ... . ... Procombarus pallidus
Dougherty Plain Cave Crayfish. . ., ., Cambarus oryptodytes

Hog Sink Cave Crayfish, . . . . Procambarie lgifugus alachua

Species of Special Concemn

Fenney Springs Aphaostracon . . . . Aphaepstracon zynoelictis
Thick Shelled Aphaostracon . .. . . . . Aphaostracon pycnus
S8and Grain Snail. . . ... ... .. ... .. ‘Cincinnatio mica

Statns Undetermined

Hobb’s Cave Isopod. . . . ... .00 L. Ascellus hobhsi
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Marine Invertebrates

Endangered

The following corals are considered endan-
gered on all unprotected parts of the Florida Reef
Tract, that is, outside Biscayne National Monu-
ment, Pennekamp Coral Reefl State Park and the
Dry Tortugas National Park.

Elkham Coral
Staghorn Coral

Aecropora palmata
. . . Acropora cervicornis

Staghorn Cortal . . ... ... .. ... . Acropara prolifera
Pillar Coral. . ... ....... ... ...,. Dendrogyra cylindrus
Large Flower Coral . .. ., .. ..... ..... Mussa angulosa
Flower Coral . . . ... ............. Eusmilia fastigiata
Tettuce Coral. ... ... .. .. ... ... . Agaricia agaricites
Staclet Coral . ... .. e e e Siderastrea fspecies)

Brain Coral . . . .. .. . o e [iploria clivosa
Brain Coral, . ... . oo o000 Diploria labyrinthiformis
DBrain Coral. . . .. ... .. oo Diploria strigosa
Small Star Coral . . .. .. .. .o, Montastrea anmlaris
Large Star Coral . . ... o .0 0L Montasireo cavernoso
BrainCoral. . .. . ... o oL MHeandring meandrites
Threatened

Mangrove Crab . . ... ... . ... .. .. Fonilopsis cruentata
Mangrove Crab . . . . - 0 oo oo Aratus pisonti
Rare

Atlantic Goeduck . . .o ..o L L Panapea hitruncala

Statns Undetermined

Benedict’s Wharf Crab. . . . Sesarma (Holometopus) benedicti

INSECTS AND OTHER TERRESTRIAL INVERTEBRATES

Phylum Mollusca

Threatened

Florida Tree Snail Liguus fesciatus

Phylum Arthropoda
Classes Crustacea and Arachnida

Endangered

Koch's Giant Tailless Whipscorpion . . . Tarantula fuscimana
Woodrat Nest Sowbug . . .. ... . ... ... .. .. Venezillo sp.
Thteatened

Rosemary {olf Spider. . .. ... ... ..., Lycosa ericeticpla
Species of Special Concern

Red-legged Purse-web Spider . .. .. .. ... .. Atypus bicolor
Abott’s Purse-web Spider. . . . - .. ... ... ... Abypus abotts
Florida Trap-door Spider. . . . . Umidia (undeseribed species)
Tlorida Cyclocosmia

Spider . . ........... Cyelacssmia (undescribed speciaa)
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Class Insecta

Endangered

Heogtown Creck Dragonfly ... . ... ... Corduleguster sayt
Turtle Mound Firefly . ... .. Photuris (undescribed species)
Schaus*® Swallowtail

(butterfly) .. . .. .. ... ... Papilic arsitademus ponceanus

Olive Hairstreak (butterfly) Mitoura gryneus sweadneri

Threatened

Mayfly. .. .. ... ... e Pseudiron meridionalis
Mayfly . ... 0 o Homoeoneuria dolani
Mayfly. . ... i Dolanie americona
Yucatan Katydid . ... .. ........... ..., Phriza maya

Key Largo Wood Cricketf. . .
Keys Short-winged Conehead

.« ryllus (undescribed species)

(grasshopper) . . . .. ... .. ... ... Belacephalus sleighti
RBig Pine Key Conehead

(grasshoppery . . - ... ... .. v - ... Belocephalus micanopy
Everglades Firefly Photuris drunnipennis floridana
Scarab Beetle, . . . ... . ... ... ... Copris goplers
Bearab Beetle. . . ... ... Onthophagus polyphemt polyphems
Scarab Bectle . . . ... Onthophagus polyphemi sparsesetosus
Scarab Beetle . ... ... .. PR Aphodius trogladytes
Searab Beetle . ... 0., Onthophagus aciculatulus
Searab Beetle . . ... . ... ... ... ... Capris howdeni
ScarabBeetle . .. ... ... ... ... ... Aphodius aegrotus



Searab Beetle .o oo o0 0 0000, L Aphodivs haldemani Caddisfly. .. .. o0 oo Molanne blenda
Searab Beelle. .. ... . .. . ... Atacnius waltherforad Caddinfly © ..o Agarodes libalis
Scarab Beetle. . . oo oo L oL Ataenius frevicollis Caddislly .« -0 o e Agarodes ziczar
Searab Beolle .. o0 oo Abaeniug seramars Caddisfly ... ..., ... . e Psicltreta frontalis
Searabh Bectle. . ... .. . L. Peltotrupes profundus Atala Butterfly . .. oo oo L Eumaeus atala floride
Searab Peetle. . 0 o oo L. Feltotripes youngi Bahaman Swallowtail
Scarab Beetle. . .. . Lo L Myootrupes pedester (butterfly), . . . .. ..o oL Papilio andraemen honhoted
Scarab Beetle . . ... o oL oL Acanthocerus acneus Chircnomid Midges . . ... ... .. ... ....Nlothouna spp.
Scarah Beetla. _ ... .. ... ... Hypotrichia spissipes Byrphid Fly . . ... oo Baccha parvicornis
Searab Beetle. ... 0 L oL L Folyphytla pubescens Syephid Fly .- ... ... ... ... ... Hercuymyia jactator
Boatab Beetle . .. .o oL L, PhyRophaga youngi Syrphid Fly oo oo e Mizogaster delong?
Scarab Boetle - oo 000 oL Gronagearus adtumnelis
Scarab Beelle . ..o 0L GFronacarus muliispinesus
Searab Deetle . oL oL oL oL L Anomala exigu
Searab Beetle .« ..o o oL L1 Hutela formosa Rare
Scarab Beolleo o000 Cremastocheiius squamulosus
Searab Beetle, . . .. ..o ... Tf'zfgonopelmszfe‘s ﬂom'drma Horse Fl\f e e e e e Mg;rvyc(ﬂn_yia hrunneda
Caddis(ly .. .ot i e Chimarra florida Horse Fly ... ... .. Asaphomgio {undescribed species)
Caddiasfly. - ... o o0 o oL Cernotina truncons Horse Fly . ... oo . o .. . . Anagimas gerapogon
Caddisfly, . ... .o . o .. Cheumalopsyche burski Horse Fly, . ..o o L ooy Angcimas limbellatus
Caddiafly . ... .. ... . ... Cheumatopsyche petersi Horse Wiy, . ... . .. 0oL Hamal abanus anmdards
Caddislly . .. . ... o oo ... . Macronema caroling Movge Fly ... . o oL Hamatabanus sexfosciatus
Caddisfly. . ... .. .. .o ... HHplectrona medesta Herse Fly ... ... Stenotabamis (Aegiclomyia) megnicallus
Caddisfly . . .. ... oo oo oL, Hydropiila berneri Porse Ply- - - -0 -0 oo o i Stenotabanus doedalus
Caddisfly . ... ... ... ... ..., Banksiola concatenata Horse Fly. - v oo o0 e e e o e s Tabanus cayensis
Caddisfly .. ... ... ... ... . Mergsemae sp. (undesoribed) Horse Fly, . - oo o0 oo i oo it o - Tabanus fairchilds
Caddisfly. . . ... ... ..o ... Anisocentropus pyraloides Horse Fly - .. 0o oo i e Taharass quirinis
Caddisfly . ... ... o Leptocolla tavarg Horse Fly. . . . .o oo oo i oo FPabamis kislivki
Caddiafly. . . . .. .o o o Athripsodes protonephus Deer Fly . ... ... Chrysops amazon hubbelli
Caddisfly . .. o oo o oo oo oLl Trigenodes furcella Deer Fly .. .. ... .. ... Chrysops cincticornis nigropterus
Coddiafly. .. .. oo o Triaenodes florida Deer Fly. ... ......... Chrysops (Liochrysops) hyalinus
Caddisfly . ... . o o Gecetis daytona Deer Fly . . . Lo o e e it e s COhrysaps nigribimbe
Caddiafly . .. . -, o . Qecetis porters Deer Fly. .« oo 0o v oo e ot Chrysops tidwelll
FISHES
The present list, with one exception, excludes Crystal Darter . ... .o e o -, Asnmocrypta asprella
a number of reef or reef-associated species known ~ Scuthem Tesselated . .
: . . . Darter. . . .. ... .. .... Ethepstoma olmstedi maculaticeps
in Florida from only a few records or specimens,
This has heen done hecause these species are
known from other localitiee in the Bahamas and Threatened
West Indies arnd t.helr_' apparent rarity may a(:l,ulall.y Atlantic Shrgeon. .« o o vv e s Acipenser omyphynchus
be & normal population level or reflect peculiari- Speckled Chub. . oo oo Hypopsis aestivalis
ties of life history or other factors that make them Bluestripe Shiner. . .. ... .. .......Notrapis callitarnic
less susceptible Lo collecting. To include such Cb”PTe.SS Minnow . .. ... ... L. ”“i/bﬂ‘gmmw ffﬂm
forms would result in an unwieldly list which Greyfin R.efihorse ........ Mozostoma (undescnb.ed species)
N \ Southern Gulf Fundulus grandis saguonus
would tend to obscure those forms whose status is KLLESh .« v o e (may be & distinct species)
known to be critical. Saltmarsh Minoow. .. .. .. ... ... ... Fundulus jenkinsi
Southern Longnose
Endangered Killifish, . ... .. Fundulus sémilis (undescribed subspecies)
of Rainwater Killiftsh . ... ... Luconia cf parve (taxononic
River Redhorse . . .. . ..o oo L, L Mozostoma carinatum status  uncertain, a geo-
Koy silverside . . .. ... ... .. ..... ¥enidic conchorum graphically isclated and



different
population of the Florida
Keys)
Lake Pustis Pupfish. . ... ... ... ... Cyprinadon hubbsi
cf Sheepshead Minnow, . Cyprinedon of variegatus (taxonomic
status uncerlain, o geographically
isclated and morphologically dilfer-
ent population of the Florida Keys)

morphoiogically

Hivuhis ... 000 oo oL Rivulus marmaratus
cf Baillin Molly. . ... FPoecilio of latipinna (taxonomic status
upcertain, a geographically isolated
and morphologically different popula-
tion of the Florida Keys)
Mangrove Mosquitefish . .. ... ... .. Gambusia rhizepharae
Shoal Bass, ... .. ... Micropterus (undescribed species)
Btargazing Darter. .. ... . . ., Percing wanidea
Harlequin Darter . .. .. ..., ... Ftheostoma histrio
Okaloosa Darter . .. .. .. ..., ... Etheostoma okaloosac
Goldatripe Dacter - L. oo oL Lo L. Lihenstome parvipinne
Cypross Darter, - . .00 oo, Etheostoma proeliare
Key Blenny . .. ... .o L. Starksia starcki
SBpottail Goby. .. ... ..o L. Gobionellus stigmaturus
Rare
Bea Lamprev., . .. ... . ... .. ... ... Petromy zon marinius
AMPHIBIANS

This list treats all native terrestrial, fresh-
water and marine species known from the state that
fall into one of the designated categories.

Amphibians
Endangered
Pine Barrens Treefrog. .. - . 0. 0. - . Hylu andersoni
Threatened
Florida Gopher Frog . .. ... .. .. .. Rana greolate aesopus
Rare
Striped Newt . . .. .. .., ... ... Notophthalmus persiriatus
One~toed Amphiuma . .. @, .. ..., ... Amphivma pholeter
Appalachian Seal
Balamapder . . . ... ... Desmognatius monticola monticala
Georgia Blind Salamander ., ... ... Haideotriton wallacei
Four-topd Salamander . .. .. .., .. Hemidactylium sculatum

AN
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Shortnose Sturgeon. . . . - .o v -0 - . Acipenser brevirosirum
Fastern Mudminnow . . ... ... ... .. .. .. Umbra pygmarea
Ohoopee Bhiner . ... o000 oo Notropis leedsi
Bandfin Shiner. « . - . - . .. o« ... ... . Notropis zonistius
Snail Bullhead. . . . ... ... . . L [ctalurus brunneys
Spotted Bullthead, ... ... . ... . ... [otalurius serracanthus
Opossum Pipefish . .. .. ... ... .. .. Dostathus Mneatus
Mouttain Mullet. . .. .. .. ... ... Agonostomus monticola
Suwannee BASS . . . . o v oo e Micropterus notius
Blackbanded Sunfish. ., . .. ... .. Enneacanthus chaetodon
Mud Sunfish . ... .o oo oo Acantharchus pomotis
Striped Croaker . . ... .. L Bawrdiclla sanctaeluciae
River Goby . - v oo v v Awaaus jajesica

Species of Special Concern

Bluenose Shiner . . .. ... ... ... Notropis welaka

Dusky Shiner. ... o oo oL Notrapis cummingsas

Recently Extinct

Blackmouth Shiner. . . . ... . Notropis (undescribed species)

D REPTILES

Many-lined Salamander. . - . .. .. .- Steregchilus marginatus

Carpenter FIOZ . . . o oo o v oo o e e e et Rana virgatipes

Status Undetermined

Culf Hammock

Dwarf Siren . . . ... ... Pzeudabranchus striatus lustricolus
Reptiles

Endangered

Atlantic Green Turtle ... ... . .. .. Chelonia mydas mydas

Atlantic Hawkshill ., .. .. Fretmochelys tmbricata imbricata

Atlantic Ridley . . .. .. .. .. ... ... Lepidochelys kempi

Atlantic Salt Marsh Snake. . . . .. L. Natriz fasciata taeniata

Short-tailed Snake . ... ... . ... Stilosoma extenuiabiim

Threatened

American Crocodile . .. ... .. .. .. ... Crocodylus acubus

Key Mud Turtle., . .. ... ... ..... Kinosternon bourt baurt



Suwannee Cooter. . ... .. Chrysemys concinne Suwanniensis Cedar Key Mole Skink., . ... ... Eumeces egregius insularis
Cropher TOrtolSe. v v e v i e o o Gopherus polyphemus Blue-tailed Mole Skink. . ... .. .. Fumeces egragius lividus
Atlontic Loggerthead ., ., .. .. .. .. Careita careila carétla Mole Snake . ... .. Lampropelits calligaster rhombomacidata
Florida Keys Mole Skink . . .. . . Humeces egrogius agregius Apalachicola Kingsnake. . .. ... Lampropsltis getulus goind
Sand Skink . -, .. ... oL Neosens reynoldst Gulf Salt Marsh Snake. .. ... ... Natriz fasciate clarki
Big Fine Key Ringneck Snake . . Diadophis punctatus aericis Southern Copperhead . . . . . Agkistrodon contortriz confortriz
Rosy Rat Snake . . ... .......... Elaphe guttata guttata
TMorida Brown Snake . .. ... e Storerta dekayi victa
Miami Rlack-headed Snake ., ... ... ... Tantilla oolitica Species of Spectal Concern
Florida Ribbon Snake . . ... .. Thamnophis sauritus sackeni '
American Aligator. . .. ... . L Aligator mississippiensis
Fastern Indigo Snake . . ... .. .. Drymarchon corais coupers
Rare
Spotted Turtle . L oo oL oL Clemamys guitate Status Undetermined
Barbour’s Map Turtle . . ... ..o, trrapterys barbouri
Alabama Map Turtle . . ... ... 0L Grapiemys pulchra Alligator Snapping Vuertle . . . . . . . . Macroclemys temmineks
Smooth Softshell . .. ... .o o o ., Trionys muticus Mangrove Terrapin. . . . . Holachlemys terrapin rhizophorarum
Atlantic Leatherback Turtle. . . ... .. Dermochelys coriacea Alabama Red-bellied Turtle. . .. . .. Chrysemys elabamensis
Florida Scrub Lizard ... . ... o L, Sceloporus woedd Southern Coal 8kink . .. .. .. Fumeces gnihracinus pluvialis
BIRDS
Endangered Rare
Wood Stork. . - .. .. Lo oL Mycteria amerivana Reddish FEgret . . . . ... ..., ... Diehromancssa rufescens
Florida Fverglade Kite . . . . Rostrhamus soctabilis plumbeus Roseate Spoonbill . . .. oL o0 o0 oo ool Ajaia ajaja
Peregrive Falcon., . .. ... ... L L, L. Falco peregrinus White-tailed Kite , . . ... . ... Elanus caeruleus majus culus
Snowy Plover. . .., .. . Charadrius alezandrinus tenuirosires Short-lailed IHawk . . ... ... ......... Buteo hrachiprus
Ivory-billed Woodpecksr. .. . .., . . Compephilus principalis Mangrove Cuckoo. .. .. .. oL L L. Cocoyzus minor
Red-cockaded Woodpecker. . Dendrocopus horealis hylonomus Antillean Nighthawk, . .. ... .. .. Chaordeiles minor vivinus
Bachman'’s Warbler . ... .. ... .. ... Verminore bachmanii Black-whiskered Vireo . . . ... ... ... Vireo altiloguus
Kirtlands’s Warbler. . . . . .., .. .. ... Dendroica kirtlendii Cuban Yellow Warbler. .. . ... Dendroica petechio gundlachi
Florida Grasshopper *Louisiana Waterthrush. . .. ... .. ..., Seturus motacille
SPRITOW . o o o v e e e Ammodramus savennarum floridanis *American Redstart . .. ... ... Setophaga rutieilla ruticilla

Dusky Seaside Bparrow . . . . Ammos piza maritimae nigrescens

Cape Sable Seaside Sparrow . . Ammospiza maritima mirabilis

Threatened

Brown Pelican . . .., .. Pelecanus occidenialis carolinensis
Magnilicent Frigatebird . . . . Fregala magnificens rothschildi
Southern Bald

Eagle. . ... ... .. Aaliacetus leveocephalus leucocephalus
Osprey - o0 o oo v e Pandion halinetus carolinensis
Southeastern Kestrel. . . ... ... .. Faleco sparverius pawlus
Audubon’s Caracara, . ... ., . . Carqeara cheriway auduboni
Florida Sandhill Crane _ ., . .. L. Grrus canedensis pratensis
American Oystercatcher. © L o0, L., Haematopus polliatus
Roseale Tern . . .. oo . oo it oo vt oL, Sterna dougallii
Feast Tern. .00 oo 000 L0 o Lo Sterna albifrons
White-crownaed Pigeon . ... .. .. ... Columba leucoce phalo

Florida Scrub Jay . . . Aphelocoma coervlescens coerulescens
*Louisiana Beaside Sparrow . . . . Ammespiza maritima fishert
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Wakulla SBeaside Sparrow . . . . Amumospiza maritema juncicola

Species of Special Concern

Jreat White Heron - . . L. L. .. Ardea herodivs occidentalis
Little Blue Heron. - . . . . .. o oo ... Florida caerulea
Great Faret . ... . .. oo Casmerodiug albus
Soowy Bgret, . . .. e e e Egreita thule
ILovisiana Heron, . . . . .. ... o oo u .. Hydranassa tricolor
Black-crowned Night Heron . .. . .. .. Nycticorax nycticoran
Yellow-crowned Night Heron . . .. ..., Nyetanassa vislacea
Least Bittern . . . - .o . . oo o0 a {xobrychus emfis
White This. . . . .. .. ... . .. .. Fudocimus albus
Cooper®s Hawk. . . . ... ... o . .. Accipiter cooperii
American Avocet . ... ... oL Recurvirostra americana
Booty Tern. . . . v v v i v e e e e e Sterna fuscota
RoyalTern ... oo oo v i oo oo a Thalesseus marimus
Sandwich Tern . . ... .. .. ..... Thalasseus sandvicensis
Caspian Tern. . . .. ... ot . Hydropraogne caspia



Noddy Tern. ... ... ... . .. ...,
Black Skimmer. . .. .. .. .. ... ... ...,

Burrowing Owl . . .. ..,
Hairy Woodpecker. . . . . . ..
White-breasted Nuthateh . .

Anous stolidus
Rhynchops niger
... Speotyte cunicularia fleridana
Dendrocapus villosus audubonds
. . Sitta carolinensis carglinensis

Marian’s Marsh Wren. . . . . . Telmatodytes palusiris marianee
Worthington's Marsh Wren . . . Telmatodytes polustris griseus
Worm-eating Warbler. . . ., ..., ... Helmitheros vermivorus
Florida Prairie Warbler. . , ., . . Dendroiea discolor paludicoln

Scott’s Seaside Spartow . . . . Ammospiza maritima peninsulae

Status Undetermined

Falco columbarius
Rallus longirostris scottii

Rallus longirostris insularum

Mangrove Clapper Rail

Smyrna Seaside Sparrow Ammaospiza moritima pel'mwm

Recently Extirpated

Whooping Crane . . .. ... ... .o o - Grus americana
Key West Quail-Dove. . . ... ..o o .., Geotrygon chrysia
Zenaida Dove Zenaida ourlia zenaida

Recently Extinct

Conurgpsis carclinensis
Ectopistes migratorius

Carolina Parakeet
Pagssenger Pigeon

Black Rail . .. .. ..o 00 o L., Laterallus jomaicensis

Stoddard's Yellow-throate:d

Warbler . . . ... ... ... ..., Dendroica dominica stoddards * Peripheral breeding population
MAMMALS

This list treats land mammals, including the
manatee and seals, and cetaceans separately. Be-
cause whales and dolphins are for the most part
pelagic and wide-ranging, their status is best
treated on a broader geographic scale than the ter-
ritorial waters of a given state or country. Furthee-
more, records of many of the whales and dolphins
known from Florida waters are based on strandings
of dead or dying individuals or fortuitous sightings
and may not accurately reflect the true population
status of these species off our coasts.

Land Mammals

Endangered

Gray Bat. .. ......... ..., vee e - Myotis grisescens
Indiana Bat . .. ..... e e e e e, . Myotis soedalis
Mangrove Fox Squirrel . . ... ..., . Sedurus niger avicennia
Goif’s Pocket Gopher. . . .. ., ... ... Geomys pinetis goffi
Cudjoe Key

Rice Rat. . . . Orysomys (undesoribed species or subspecies)

Pallid Beach Mouse . .
Key Largo Cotton

Mouse
Key Largo Woodrat

. . Peromyscus polionotus decoloratus

Peromyscus gossypinug allapaticola
Neatoma floridana smalli
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Felis concolor coryt

KeyDeer. ...._........ Qdgcotleus virginianus clavium
Threatened

Bherman’s Fox Bquirrel . ... ... ... Serurus niger shermani
Chactawhatchee Deach

Mouse. . ............. FPeromyscus polionotus allophrys
Perdide Bay Beach

Mowse ... .. ... ... Peromyscus polionstus trissyllepsis
FloridaMouse . . . ..., .. ..., ... Peromyscus floridaenus

Lower Keys Cotton Rat
Florida Black Bear
Key Vaca Raccoon
Everglades Mink

Stgmodon hispidus exsputus
Ursus americonus floridanus
Procyon loter auspicatus
Mustela vison evergladensis

Manatee., . .. ... .. .. ..., Trichechus manatus latirostris
Rare

Southeastern Shrew . .. .. . .. Sorex longirostris longirostris
Homossassa Shrew. .. ..., .. ... Sorex longirostris etonis
Keen'sBat. . .. .. ........ Hyotis keenii septentrionalis
BigBrown Bat ... ..... ... .. ..., Fptesious fuscus
Hoary Bat. . .. ... .. ........ Laswurus cinereus cinereus
Southeastern Big-eared Bat , , . . ..., .. Plecotus rafinesquii

Tamias striatus
Mustela frenata olivecea

Eastern Chipmunk
Southeastern Weasel

Florida Weasel. . . . ..... . ... Mustela frenate pentnsulae
FloridaMink . . . ... ... ........Mustela vison lutensis
Southern Mink. . . . . ... . L., Musiela vison mink



Species of Special Concern

Round-tailed Muskrat, . . ... ... ... ..... Neofiber allens

Status Undetermined

Sherman’s Short-tailed Shrew. . . Blaring brevicaude shermani

Florida Mastifl Bat. . .. ... ., Frunops gloucinus floridanus
Pine Island Rice Rat. . .. .. Qryzomys palusiris plantrostris
Anastasia lsland Cotton

Mouse . ... .. ... Peromyscus gossypinus anastasae

Captiva Island Cotton Rat. . . . Sigmodon Mapidus insulicola

Recently Extirpated

Gray Wolf ... .. ... ... ... .. .. ... Canits lupus lycaon
Plains Bison. - . .. .. o . .. Bison Bigon hison
Recently Extinct

Florida Bed Woll. .. . ... ... ... .. Canis rufus floridanus
West Indian Seal .+ .. ... ... Lo L. L Honachus tropicalis
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Cetaceans

Endangered — on an international basis

Black Right Whale . . . ... ... ... ... Eubalaena glacialis
SeiWhale. .. ... oo o L Balaenopters borealis
FinWhale. .. . .............. Balaenogptera physalus
Humpback Whale. . ., ... ... .. . Megaptera novaeangliae
SpermWhale. . .. ... .o Lo L. Physeter catodon

Rare — in Florida waters

Minke Whale. . . ... .. .. .. ... Balaenoptera aculorostrata
Bryde™s Whale . . ... ..... ..., ... . Balaenaptera edeni
Rough-teothed Polphin, .. .. 0. 0.0, . Steng bradanensis
Risso’s Dolphin. . .. ... ... ... ... ... Grampus grseus
Spinmer Dolphin . .. . . L L L Stenella cf. longirostris
Bridled Dolphin . .. ... ... . L ... Stenella of, frontalis
Striped Dolphin . . .. .. ... ... Stenella coeruleoalba
Unidentiflied species. . . . .. ... ..., . ... . Stenelle sy,
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