INTRODUCTION

ECOLOGY is the stuclg of the relationsbiP between organisms
and their environment, inclucling the study of communities, patterns of
life, natural cycles, relationsl'iiPs to eacif-i otber, biogeogranu, and
PoPulation cbanges.

An ECOSYSTEM is a communitg of organisms, inclucling
liumans, interacting with one another and the environment in which
’Cl"lCH live.

ECOSYSTEMS EXIST IN AN INFINITE VARIETY, and on
many scales, from the microscoPic to Planet~wide. Tl—ierel:ore, an
ecosgstem’s boundaries clePencl on the scope of the stucly. Most
ecosystems have a cliversitg of animals and Plants, all of which have a
range of living rec]uirements. Because of tl'iis, there is overlaP among
acljacent ecosystems.

ECOSYSTEMS ARE NOT STATIC. They change in time
and space, due to both natural and human influences. Sbal%ow lal(es,
for examPle, tend to fill in over time with sediment and Plant material;
human activities can accelerate the process. Plant and animal commu-
nities also cbange as Part of the life cgcle of an ecosystem.

A l<nowleclge of EARTH SYSTEMS is necessary to
understand how biological and non-biological components
interact to create and sustain ecosystems. The solid earth
aspects of earth systems are included in the science of geologtj, the
atmosteric components reside with meteorologﬁ, and bgclrogeologu
and bgdrology cover the aqueous parts of our 35ical carth system.

Basic geologic knowlejge of tEe Pbgsical cEaracteristics ol? rocks
and geologic processes has direct relevance to ecosystems. ROCKS
ARE THE ULTIMATE SOURCE OF MOST NUTRIENTS IN
FOOD CHAINS. Weatbering processes break down rocks into their
constituent minerals and chemical components, l:orming soils and
nutrients. Erosion and sediment transport processes then make them
available to the biostere. Most nutrients are recyclecl many times
tbrougb an ecosustem before losing their usefulness to the system.

The GEOLOGIC STRUCTURE of the stratigraphic
formations of an area’s rocks is a major factor in determin-
ing the lancll:orms, or geomorPl'lology, of that area. The
structure and stratigraPl'ig also influence surface and grouncl~water
conditions, such as l:low, recbarge and cliscbarge areas, and location
and depth of aquiters and ambient water cbemistrg. Some geomoeric
features can create very localized microclimates and restricted ecosys-
tems; steePl'ieacl ravines and sinkholes are two examPles.

The accomPanging block cliagrams are generalize& comPosites
that have been constructed to illustrate the most imPortant topo-
granic and geologic features of broad areas of the state. Tl'ieg do
not represent all features that occur in sPeciFic areas. Vegetation has
been omitted to accentuate the main geomoeric features.

Florida’s climate ranges from temperate and sub-troPical in the
north to troPical in the south. This climatic range results in interminglecl
Plant and animal environments and numerous overlaPPing ecosystems.

CENOZOIC ROCKS

Florida is underlain b5 thousands-of-feet of rocks of
Precambrian, Paleozoic, Mesozoic, and Cenozoic age. However, onlu
rocks of Cenozoic age either crop out at the surface or occur at rela-
tivelg shallow clePtl'is. Figures | and 2 show these relationsbiPs. Since
these are the onlg rocks involved in creating and sustaining Florida’s
ecosystems, onlu tl'ieg will be discussed here.

Cenozoic sediments began to be laid down about 65 million years
ago. Figure 1 shows the geological units comPrising the Cenozoic
strati ranic column in Florida. In general, carbonate rocks (limestone
and olomite) Preclominate in the older sediments of the Paleogene,
while siliciclastics (cla\tjsJ sancls, gravels) Preclominate in the younger
sediments of the Neogene-Quaternary.

Florida’s Present landscaPe is the Procluct of sea level fluctua-
tions and associated marine related processes, erosion and dePosi-
tional processes. Over the past 2 to 3 million years, as a result of the
rePeatecl growtl‘i and melting of continental glaciers, sea levels have
fluctuated from several hundred feet above present level to several
hundred feet below present sea level. The most recent fluctuation is a
slow rise in sea level, causing a retreat of shorelines in many parts of
the state. Siliciclastic sediments were eroded from the APPalacliian
Mountains to the north, blanl<eting the state. Rivers, waves, and cur-
rents created ancient cleltas, sborelines, estuaries, dunes and sand
riclge& Subsequent mechanical and chemical erosion and re—clePosi-
tion Proclucecl Florida’s present eomorPl'iolong. The more Prominent
of the geomorPliic features are iown on Figure 3.
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FIGURE 2: Geologic map of Florida showing the
locations of rocks that occur at or near the
5u|rface. See Figure 1for detailed stratigraphic
column,
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FIGURE 3: Major topographic features formed
or shaped by Pleistocene seas.
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FIGURE 1: Florida stratigraphic column.
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EASTERN PANHANDLE- BIG BEND

The distance from the Georgia—l:lorida border in the north to the
Gulf of Mexico in the south is about 50 miles. This landscaPe is natu-
rallg divided into two distinct areas by the east-west oriented Codg
ScarP, an ancient shoreline feature which stretches from the western
Panl’lanclle almost to Jacksonville. The Coclu ScarP isa Prominent fea-
ture that can rise as much as 150 feet in elevation over a mile of hori-
zontal distance. The bigl'ier, rolling hills north of the Coclg ScarP arein
the Northern Higlilancls geomor| iic Province, with elevations ranging
from about 300 feet above sea lDCVCl (ASL) near the Georgia/ Florida
border to about 7D feet ASL at the toe of the scarp. The flat region
that gracluallg sloPes down from the toe of the scarp to sea level at the
Gulf is the Gulf Coastal Lowlands.

The Northern Higblancls are underlain by sediments of the
Miocene Hawthorn GrouP, comPose& of interbedded quartz sands,
clays, and carbonates. ExcePt for a few areas where tbeg crop out at
the suncace, these sediments usuallg underlie the younger Pliocene
siliciclastic sediments of the Miccosukee Formation (reclclisb-orange
cla s, silts, and sands). These beterogeneous sediments form loamg
soili that are rich in nutrients. Tl'ieg support lusl’i, natural vegetation,
and make goocl tarming soils. The rolling hills have been dissected bg
stream erosion, creating steeP~wallecl channels in the weal<l5 cla3~
cemented, sandy sediments. SteePbeacls are distinctive erosional fea-
tures that result from sPring~iced streams erocling headward and etch-
ing narrow, steep ravines. These ravines form isolated environments
that have sPeciaEzecl ecosystems of terns, other sensitive Plants, and
amPliibians.

Many large lake basins are the result of dissolution of buried lime-
stone, which has caused sliglit subsidence of the overluing siliciclastic
sediments. These lakes are only a few feet deep and usuallg have
extensive marshes or wetlands associated with them. Due to the l'iigb
clag content and the thickness of the Hawthorn GrouP and
Miccosukee Formation sediments, which act as comcining units, this
regjon has low Potential for recl'iarge to the grounclwater aquiter, the
Floridan aquiter system, which is (leveloPecl in the underlying fime-
stones.

The uPlancl ecosgstems are based on the Plant communities that
are suPPorted bg the nutrient-rich secliments, and are clePendent on
the local stratigraPlig and ligdrogeologu. Important elements in these
ecosystems are the mixed hardwood and conifer forests, containing
both temperate and subtroPical sPecies. Extensive stands of large,
mature hardwoods (oal<, maPle, beecliJ l1icl<or3, magnolia), conifers
(Pine, ceclar, cyPress), and Palms form the foundation and Protective
canopy for lush unclergrowtl'i. Togetlier, these elements create rich
and varied ecosystems.

The Gulf Coastal Lowlands of the eastern anbanclle~5ig Bend
area are underlain by thick sections of near~surlgce carbonate rocks
of Oligocene age (Suwannee Limestone) and Miocene age (St. Marks
Formation). These limestones have been deePlg weathered bu disso-
lution. These limestones also extend to the north under the Northern
Higblands‘

Karstification is largelu a chemical erosion process that occurs in
carbonate rocks. Because most of Florida is underlain bg carbonate

rocks, such as limestones or dolomitic rocks,
karstification is one of the most imPortant
geological processes that liistoricallu and
continuallu modifies the state’s land-
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forms. Here on the karst Plain, karst 75' 10 300
has created extensive interconnect- ABOVE SEA LEVEL
ed cavities and cavernous Porositg; (ASL)

some caverns are over 100-feet

wide and liigb. Saturated with

fresh water to hundreds-of- UPLAND LAKE

feet deeP, tbey constitute a WITH WETLANDS

vast and Proliicic upper Part of

the Floridan acluilir system. STEEPHEAD RAVINE,

SPRING & STREAM

Pleistocene and Recent
cluartz sands cover the lime-
stones in a veneer, usuall
less than 20-feet thick. The
sands are clean, very porous
and permeable, anch allow
rain to infiltrate raPicllg to
the underlging limestone.
This karst Plain acts locally
asa bigl'i recliarge area or as
a regional discliarge area,
dePending on the uantitg
and extent of loc.:l rains,
tuPicallg reiclecting seasonal
variation. Surface drainage is
poor; most clrainage takes

lace in the un&erground
Earst clrainage systemsi The
karst Plain is characterized bg
caves, natural briclges, disaP—
pearing streams, and springs, REPRESENTATIVE PLANTS
such as Wakulla SPrings‘
Sinkholes  are ubiquitous 1. Pines

tl"ll‘OUgl"lOUt the karst Plain, 2. Hardwoodes: oak, maple, hickory, magnolia

numbering in the thousands. 3. Palme

Most sinkholes are onlg a few 4. Scrub Oak
feet cleeP and intercePt the B.Saw Palmetto
shallow, local water table, creat- . Cypress

ing many small lakes and wetland 7. Grasses: wetlands, marshes and dunes

eco?stems, such as cypress
stands. In (flaces, the Plain is crossed in an east-west direction bu low,
dunes, left behind bg liiglier stands of ancient sea levels.

The sands are wl'iitisl'i~grag, clean quartz, and have very few nutri-

linear san

ents or minerals that are needed bg Plants‘ Consequentlg, the vegeta-
tion and the ecosystems of this area are less diverse than those of the
Northern Higl‘ilancls. The dominant Plants of the karst Plain are stunt-
ed oaks (blacl(jacl< and turl<eg oak) and sPincllu longleal: Pine.
Unclergrowtl'i is sparse, with scattered wirg grasses and Palmettoes. In
contrast, there are many Places tbrougl’xout the karst Plain where dis-

REPRESENTATIVE PLANTS
1. Pine 4. Cabbage Falm
7ER’ 2. Oak 5. Palmetto

N H/GH 3. Magnolia
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solution has lowered the land surtace, intercePting the water table to
form Poncls. These Perenniallg wet or boggu environments suPPort
dense growtl15 of l'iardwoo&s, cypress, Palms, and undergrowtl'i, simi-
lar to ecosgstems found on the uPlands.

The coastal environment is very dynamic and subject to the
ceaseless geologic processes of Sl’}OI‘Cl?I’lC erosion ani accretion.
Ecosystems in this zone range across fresh-to-brackish-to-salt water
tuCPeS; e.g, fresh-water streams discbarge into brackish estuaries and
ti

idal marslies, which interact with open Gulf waters. The onshore dune

6. Grasses, Wetlands, and dunes
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WESTERN PANHANDLE

The western Florida Panl'ianclle is under-
ain bg thick Miocene to Recent sands and
clays. Carbonates, which are common at shal-
low dePtl'i elsewhere in I:lorida, generally lie at
depths in excess of 400 feet below land sur-
face. Clags in the thick overburden sediments
shield this limestone from extensive dissolution.
As a result, karst teatures, such as sinl<l10les,
are rare to absent in the four counties of the
western panhandle. The thick sands and grav-
ellu sancfs also form the rimary clrinl<ing water
acluil:er, which due to its itbologg, is named the
Sand-and-Gravel ac’uiter‘

Extencling aPProximately 50 miles from
the Alabama border on the north to the Gulf
sl'ioreline, the region is divided into two major
geomoeric zones. 5l<irting the northern eclge
of the western panhandle is a broacl, stream-

l;ncl named the Western
Higblancls. South of these l'iigl’ilancls is a gen-
erallg flat and elevationally lower zone named
the Gulf Coastal Lowlands.

The Western Higl'ilancls consist of cla3e3~
sand l'iills, which attain elevations up to 345
feet above sea level (ASL). Surface water fea-
tures consist Primarily of deePlH-incisecl

dissected u

streams. Plio-Pleistocene clageg, gravelly,
quartz sands of the Citronelle Formation form
the core of the hills. Blanl<eting the Western
Higl'ilands is a relict, variablu thick veneer of marine
terrace sands, dePositecl bu liigl'i-stancling Pliocene
and Pleistocene seas. Local ecosystems are controlled

largelg bg the toPograPl'ig and bu the litliologu and
l‘ludrologlj of the underlging geologic formations. Limonite
bardPan and clag beds, for examPle, commonlu retard down-
ward Percolation in many areas, causing liigb standing water
tables .

Sandg soils derived from the Citronelle Formation and the undif-
ferentiated terrace sands, which have been leached of any contained

clau, Provide dr ; well-drained (xeric) conditions, Particularlu on hill tops
and sloPes. Such areas tHPically support uPlancl sandhill or Pine forest
ecosystems consisting Primarilg of longleaiC Pine (Pinus Pa/ustris), once the

MODERN SAND DUNE
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systems and the offshore barrier islancls, with their own
sPecial ecosystems of grasses and grouncl cover, are signiici—
cant comPonents of coastal ecosgstems, because tlieu Provicle
irrePlaceable Protection from erosion bg storms.

SOUTHWESTERN FLORIDA

Southwestern Florida is underlain by Oligocene to Recent car-
bonates, sands, clags, and mollusk shell beds. The cleePer carbonates
are comPrised of porous Suwannee Limestone. Locallu, the Suwannee
Limestone is the uPPermost rock unit of the Floridan ac]uiicer system.
Overlging the Suwannee are carbonates and interbedded sands and
clags of the Hawthorn Group. At the eastern eclge of the area, claye :
gravellg quartz sands of the Pliocene CgPressbeacl Formation overﬁe
the Hawthorn GrouP and form the foundation for the elevationallg
bigber central riclges. Shallow sediments are variablu-tl‘iick undifferen-
tiated Plio-Pleistocene sands and shell beds.

In generalJ the regjon is comPrised of tlat-luing, sandg terrain bro-
ken onlu bg the l'iigl'ier elevations of relict, marine-eroded inland ridges
running Parallel to the axis of the Peninsula. l_ocallyJ the most Promi-
nent of these riclges is named the Lake Wales Ridge, which attains ele-
vations of 300 feet above sea level (ASL). The core of the Lake Wales
Ridge is comPrised of clagey, gravellg, coarse quartz sands of the
Pliocene C Pressl'ieacl Formation. These, in turn, rest on Oligocene to
Pliocene silicilastics and carbonates of the Hawthorn GrouP. The Lake
Wales Ridge is sPlit along much of its lengtb bg a steeP-wallecl axial val-
leg, referred to as the Intraridee Valley. This valley Probablg formed bu
karst dissolution of the under%ing limestone. Numerous large sinkhole
lakes extend along the axis of the lntrariclge Valleu.

Extending westward from the toe of the Lake Wales Ridge is a
broad, flat, sanclg, relict submarine plain named the DeSoto Plain. It
ranges in elevation from about 80 lfaet ASL at the toe of the Lake
Wales Ridge to about 40 feet ASL at its western bounclary, where it
adioins the Gulf Coastal Lowlands zone. Surface sediments are com-
Posed largel of marine sands and interbedded shell beds.

The Gulj
the Desoto Plain aPProximatelH 25 miles to the Gulf shoreline. Most of
this iclat~l3ing regjon is less than 40 feet ASL. Relict marine quartz
sands and shell becls, reworked and dePosited b9 l1igl'i~standing
Pliocene and Pleistocene seas, comPrise the near-surface sediments.

The varging geologg and lwyclrogeologg of southwestern Florida

f Coastal Lowlands extend from the western bounclarg of

has resulted in a number of different ecosystems in the regjon. Along
the bigber sand riclges xeric ecosystems are cleveloPecl in the cleeP,
well-drained quartz sands of ancient dunes and beach riclge features.
These floral communities include xeric l'iammocl(, scrub, and sandhills
and tyPically support various sPecies of oalc, sand PineJ and saw pal-
metto. A chain of large karst lal<es, extencling along the lntraridge
Valley, Provicles a tgPical sandhill uPlancl lake ecosystem, supporting
aquatic flora such as bladderwort, Picl<erel weed and water Elijes ina
narrow band around each lake. Dry Prairie and scrub vegetation,
intersPersecl with Patcbes of exPosecl sancl, extend along the
lntraridge Valleg between lakes. In some areas, extensive Peat clePosits
blanket Por‘tions of the floor of the valley between lakes.

The broacl, flat Desoto Plain is underlain bg clageg sands of the
Hawthorn GrouP. Covered onlg bu a veneer of porous Pleistocene
sancl, the clagey Hawthorn sediments retard downward Percolation of
water. Because of the low-Permeabilitu sediments under the sand,
l1oweverJ many areas of the Plain become flooded with stancling water
during the rainy season. Mesic flatwoods and dry Prairie cover most of
the non-agricultural land on the Desoto Plain and Gulf Coastal
Lowlands west of the Lake Wales Ridge. Both ecosystems exist due to
the very flat, Poorlg-clrainecl conditions in the plain. Pines, saw Pal-
metto, lyow sl'irubs, and grasses Preclominate in tEese areas.
Patches of hardwood forest tringe the l:looclPlains of the u per
reaches of the Peace and Mgal<l<a Rivers where claﬂeg, Pl’]osPEatic
soils of the Hawthorn are shallow or exPosed and mesic conditions
exist. Salt marshes are develoPed where the rivers widen and meet salt-
water near the coast. These estuarine ecosystems tgPicall suPPort
black needlerush, cord rass, and sawgrass rooted in the sandg,
clayey soils formed on toP of the Hawthorn GrouP sediments.

The shorelines of bags and landward edges of the barrier islands
in southwestern Florida are ringecl with mangrove swamps. Red, blacl<,
and white mangroves and buttonwood flourish in the f at, sancly low-
energy shallows of the region. The thick mangrove root clusters traP
sand and mud sediments and organic Particles, commonly building new

islands or exPanding the shoreline seaward.
The barrier islands of southwest Florida comPrise several

coastal uPlancls ecosystems. Mang contain a coastal berm,

comPrisecl of wind and storm clePosited sands

suPPorting sPecies such as cab-

bage Palm, sea grape, 0
sPaiEPln bagonellc/1 ’ancl G\)L € 005\6% \P‘\@\‘)
Eric y pear. inor K ( =

eac unes, sup-
Por‘ting sea oats and
mornin gloru, tringe
the gu fward side of
the islands. Behind
the dunes are areas of
coastal grassland,

dominated bg grass-~

es, prostrate vines,
and small herbaceous
sPecies.

REPRESENTATIVE PLANTS

1. Sand Pine

2. Oak

3. Saw Palmetto
4. Pines

5. Needlerush
6. Sawgrass

7. Mangroves
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PrinciPal uPlancl tree sPecies in Prebistoric times, along with other Pine
sPecies, oaks, wiregrasses, herbs, and low wooclg shrubs.

IntersPersecl with the sandhill ecoslgstem on the rolling topogra-
Pl’lH of the Western Higl'xlancls, Particu arlg along the smaller stream
courses, are uPland hardwood forests and upland mixed forests.
Cla ey, organic, sanclg soils, cleveloPecl from the sliallow~l9ing Alum
Blulgt GrouP and Citronelle Formation, retain more moisture than the
deep sand regjons and suPPort a decicledlg mesic (moist) community.
In these regjons the common flora includes magnolia, oak, bicl<org,
beech, and various Pine sPecies. Bottomland hardwood forests and
floodplain forests are developed along the major alluvial stream cours-
es oFP the regjon, where liigl?er water tables and l'ligl’l soil clay and
organic content Provide mesic conditions. Moisture dependent forests
of water and live oal<3 sweetgum, magnolia, lDCCCl"l, palmetto and river
birch extend along the upper reaches of the Escambia River Valleg.
Freshwater tidal swamp occuPies the lower, seaward portion of the
valleg. The southern bounclary of the Western Higblanclz. is marked bg
a relict marine escarpment which forms a to ogranic break between
the elevationallg l’iigl'ler uplands to the north and the lower, generallu
flat Gulf Coastal Lowlanclz zone to the south.

The Gulf Coastal Lowlands comPrise a sandg, gentl3~seaward
sloPing lain extencling from the southern edge of the Western
Higlrilancl; south to the Gulf of Mexico. Elevations rise from sea level at
the Gulf coast to about 50 feet ASL at the toe of the Western
Higbland& The Gulf Coastal Lowlands are characterized by numerous
relict sand beach riclges, dunes and swales formed bu bigl'i—standing
Pleistocene seas. This sanclg toPograPl'ig is underlain by generally
clean quartz sands, creating moderate to Poorl9~clrained mesic condi-
tions. Pine flatwoods occupy much of the inland Portions of the low-
lands. Near the coast, maritime hammock flora of live oak, cabbage
Palm, and reclbay occur in discontinuous forests, rooted in the thick
cluartz sands of old coastal dunes. Well cleveloPed dunes along the
modern coast suPPort a beach dune ecosystem inclucling sea oats,
corclgrass, sand spur, and morningglorg. Behind the dunes, esPecial—
ly on the barrier islancls, is a coastal grass and ecosystem. This flat,
trecless ecosystem is develoPecl on clean sands and ty ically sup-
]Plorts onlg grasses, prostrate vines and other maritime Eerbaceous

ora.

NORTHEASTERN FLORIDA

DUVAL EASTERN
UPLAND VALLEY
(2070 |(5'T025' ASL)

100 ASL)
Iediasec

REPRESENTATIVE
PLANTS

1. Sand Pine

2. Pond Pine

3. Slash Pine

4, Oak

5. Saw Palmetto
6. Marsh Grasses

\\\ o
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Northeastern Florida is underlain bg a broad structural basin,
and the subsurface geologic formations cliP and thicken northeast-
ward into this basin. Eocene carbonates which occur near the surface
over much of west central Florida here cliP to over 400 feet below

land surface. These carbonates are in turn overlain by thick sanclg
clays and carbonates of the Miocene Hawtl-‘jiorn GrouP.
Hawthorn GrouP sediments locally serve as an intermediate
acluiter s?stem and as an intermediate contining unit.

Overging the Hawthorn sediments are variabl
thick Plio-Pleistocene sancly shell beds and

Pleistocene undifferentiated sands.

Several geomoeric zones com-
Prise the northeast Florida
region. A series of elevation-
allg l'iigb uPland zones
spans the western
edge of the
area, the
most
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7. 5ea Oats

Prominent being a relict marine regjon of sand hills named the Trail
Riclge. Elevations of nearlu 240 feet above sea level (ASL) are tgPical
along the crest of the riclge. The clean, well-drained quartz sand hills
of the Trail Ridge support xeric sandhill and scrub ecosystems. The
nutrient poor, relict marine Pleistocene quartz sands su Port a flora
of sand and longlea1C Pines, various oaks, low hardwood shrubs such
as rosemary, and grasses and grouncl cover lichens.

Extencling castward from the Trail Riclge towards the St. Johns
Riveris a broacl} flat plain named the Duval Upland. Lower in elevation
than the Trail RiclgeJ the Duval UPland is underlain bg Poorlg-to-mocl-
eratelu drained, Plio-Pleistocene relict marine, quartz sands and silts.
These sediments, clePositecl beneath bigb~standing Pleistocene seas,
are tgPically acidic and are leached of moisture~ancl-nutrient—l10lcling
clagi The water table is variable, and some areas contain stancling water
cluring the rainy season. Much of the upland is forested in Pine flat-
woods, with various sPecies of Pine, witl: saw Palmetto, gallberrg and
wiregrass understoryi Longleat Pine dominates in the better drained
areas, while Poncl Pine and slash Pine generallg occupy wetter sites.

The Duval UPlancl is bounded on the east by a Eroacl lowland val-
leg, named the Eastern Valleg, which contains the St. Johns River. Like
the Duval UPlancl, the terrain within the Eastern Valley is l:lat, sancly,
and only mocleratelg to poorly drained. Most non-agricultural areas
within this zone are po ull:atecl Y Pine flatwoods.

East of the St. JoEns River, the Eastern Valleg is dotted with relict
marine beach riclge features. It is bounded on the east by the Atlantic
Coastal Ridge, an ancient shoreline feature formed bg l‘iigl'i~stancling
Pleistocene seas. The riclge is comPrisecl of sbellg sands and
Anastasia Formation cocluina rock, covered bg a veneer of well-
drained quartz sands. These sands create generally xeric conditions
and support a Pine scrub ecosystem.

A series of coast~Parallel lagoons border the east coast, sepa-
rating the sanclg barrier islands from the mainland. Extensive coastal
saltmarsl'ies, comPrisecl Primarily of Juncus and Spartina grasses, are
developed along the shores of these lagoons.

Along the coast, sandy barrier islands with large, well—develoPecl
clunes, face the Atlantic Ocean. These dunes suPPort xeric beach
dune flora, including sea oats, beach corclgrass, sanclsPur and morn-

ing glory.

SOUTH FLORIDA

This representative section includes the southern tip of the
Florida eninsula, extencling from Lake Okeechobee south to the
upper Florida Keys, a distance of about 0 miles. Flatness describes
the terrain of south Florida. With the excePtions of the Immokalee Rise
and the big CgPress SwamP on the west, and the Atlantic Coastal
Riclge on the cast, this part of Florida is a flat Plain that sloPes very
gentlg to the south.

Between these sligl'ﬂ:lg bigber areas lies the Everglacles, one of
the flattest areas on eartl—i, covering over 5,000 square miles. The most
extensive litbologic unit of this area is the Everglacles peat. This enor-
mous expanse of peat has been forming since the end of the last
glacial Period, some 10,000 years ago. The Peat may have been over
10-feet thick in Places, but canalization, clrainage Projects, and agri-
cultural develoPment have clePletecl the Peat to the Point
where it is less than 5-feet thick. The
rock-floor
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upon which the peat clePosits have accumulated forms a shallow, elon-
gateclJ bowl-like trougli thatis comPosecl of sanclg, sbellg, karstic lime-
stones, calcareous sandstones, or marls, all of which were deposited
duringtbe Pleistocene epoch. The northern boundary of the trougli is
Lake Olceecbobee, which has a bottom elevation of ald)out present sea
level. The Everglacles is covered with shallow water that moves south-
ward in sluggisb sheet tlow, as indicated by arrows inthe cliagram. From
the northern edge of the open Everglacles to the southwestern tiP of
the eninsula, where the fresh water flows into the Gulf, a distance of
about 100 miles, the sloPe of the water surface may be only one to two
inches per mile. This is so flat that rainstorms can reverse the graclient
of the f)cal water surface. Here, elevation differences of a few inches
can determine environmental and ecosystem bound-
aries. This is a vast, fresh-water Prairie whose main
ecosystem components are sawgrass and
sedges. within this Prairie are small, scat-
tered areas where the limestone bedrock
is one or two feet bigber in elevation,
called tree-island glades or rock
riclges. This sligbtlgl%igber elevation
allows these glades to suPPort
stands of cypress, willows, Palrns,

Pines, and pa mettoes.

The Atlantic Coastal Ridge
forms the eastern rim of the
Everglades trougl'i. This narrow,
gentlg rolling [imestone riclge, from?®
to 5-miles wide, has a thin covering
of quartz sand. Higl'ier elevations
are on the steePer eastern sicle,
with a gentle sloPe to the west into
the Everglacles trougb. Maximum
clevations are between 20 and 25
feet above sea level (ASL) in the
Miami area; usual crest elevations
graclually decrease to the soutb,
down to 5 feetorless at the western
end of the Pine Rocl<lancl5, where
the riclge eventuallu merges into the
Everglacles’ toPogranH. The liigb-
er, northern segments of the ridge

have tl"liCl(Cl', better drainecl, sandg
soils than the southern se ments,
which have thin, marly, peaty soils inter-
sPersed with trequent exposed, Pitted
limestone. Pine tlatlan&s, scrub oal<s, Palms
and Palmetto Prairies are the Predominant

ecosgstems cleveloPecl on these geological

foundations. This rock-rim controls the flow of

Everglades water bg directing it to the south
and then detlecting it to the southwest.

The western boundary of the Everglades trough
\Q consists of two areas of sli tly bigber e%evations, the
(<\/0 Immokalee Rise and the Big CyPress SwamP. The bound-

aries among these three areas are ill-defined because tlweg

merge and intermingle across zones that can be several miles wide.
There are signil:icant differences in the types of soils over each of the

areas, resulting in different tglPes of vegetation that occurin each. The

Everglacles is covered bg thic layers of Peatg soils. Some Parts of the
Immokalee Rise and the Big CgPress SwamP also have Peaty soils, but

mostly tliey are covered bg sancly soils and muds or tl'ieg have
Pleistocene limestone exPosecl at the surface.

The Immokalee Rise is rougblg oval in outline, ran ing from 20 to
40-feet elevation ASL. It is covered bg thin dePosits oﬁiutrieanoor,
quartz sancl, with the underluing limestone exPosecl in some areas. The
surface is Pocl<ecl bu many small, circular, sballow, karst clePressions
that are seasonallg wet and which accumulate organic clePosits. These
geologic conditions result in Pine flatwoods and saw Palmetto Prairies
ecosystems.

The Big CuPress SwamP, covering more than 1,000 square miles
south of the Immokalee Rise, with elevations between 7 and 20-feet
ASL, is a transition zone between the Everglac:les and the Immokalee
Rise. Thin clePosits of quartz sand and sandy peat cover much of the
area, with ex osecl, karstified limestone common. Perenniallg wet con-
ditions that flood the many shallow, karst depressions and slougbs
create ideal conditions for galcl cypress strands. Some strands occur
in clePressions situated on the bigllo'ier rock riclges and are commonly
surrounded bg troPical hardwood hammock ecosystems. During times
of high water, runoff occurs as sheet flow to the soutbeast, soutb, and
southwest, contributing to the fresh-water flow of the Everglacles to
the Gulf.

Mangroves border the shorelines of southwest Floricla, Florida
Bay, and the Keys. Alongtbe mainland coast and the Ke s, in the zone
where the water varies from salt~to~bracl<isl1~to~icresl2, tl-rey often
form impenetrable thickets with their bigb, intertwined prop roots.
Some of the mangrove swamps are cleveloPecl on rocl<3 coasts; others
grow on unconsol idated sandg, Peatg, or lime-mud substrates. Florida
Bay is very sballow, with clePtl—is varging from 1 to 6 feet and channels
up to 9-feet cleeP. Its bottom is loose lime mud, with occasional out-
crops of hard limestone. Mangroves and sea grasses trap this loose
mud, l:orming countless shoals and islands, with elevations usuallg less
than 3-feet ASL. This ecosystem is vital as a breecling—nurseru grouncl
for many marine animals. Also, in this part of Florida the mangrove
swamps Provide the first line of defense in coastal Protection against
shoreline erosion and storm floodwaters.

The upper Florida Keys, from Miami to Big Pine Key, are com~

rised of the Key Largo Limestone, the remains of ancient coral reefs.
The coral reefs grew in Periods of bigber~tban~Present sea levels dur-
ingtbe Pleistocene EPocb, and were exPosecl and killed when sea level
clroPPecl the last time. The lower Keys, including Big Pine Key to Key
West, are made of Miami Limestone, the emergent remnants of a
Pleistocene, oolitic limestone bar. Elevations over most of the Keys are
less than 10 l:eet, although Key Largo and Key West have small areas
that are sligbtly liigber than 15-feet ASL. The islands gracluallg sloPe
quarcls from the sea to gentlg rounded toPs. Local relief seldom
exceeds 2 feet. Solution clePressions are ubiquitous and usuallg filled
with organic sediments, where vegetation Prel:erentiallg takes root.
Paradoxically, altbougl'i the Keys iave a troPical climate, tl*ieg have
some of tl'ie?owest annual rainfalls in Florida. This fact, combined with
l'iaving Practically no toPsoil, and the continual saltsPrag in the air,
means that the Keys are a very stressful environment for Plants‘ An

lant growingin the Keys must be salt-tolerant and be able to live wit
ittle fresh water. Mangroves thrive in this type of environment, and
tl'ieg are the most imPortant biological constructional agent through-
out the Keys. Other imPortant troPical trees include Palms, gumg -
limbo, Poisontree, West Indies mabogang, mastic, Pigeon Plum, Jamaica
clogwoocl, strangler l:ig, and the lignumvitae. During times of sufficient
rainfall some of the Keys may have shallow subsurface lenses of fresh-
water that float on toP of brackish or salt water, but most water sup-
Plies on the islands now come from desalinization Plants.
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