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INTRODUCTION

This document presents the hierarchical classfication of 81 Naturd Communities that
has been developed by the Florida Natura Areas Inventory (FNAI) and identified as collectively
congtituting the origind, natura biological associations of Horida. A Naural Community (NC)
is defined as adistinct and reoccurring assemblage of populations of plants, animals, fungi and
microorganisms naturally associated with each other and their physica environmen.

The levels of this classification become increasingly more complex and findy
subdivided. At dl levels, however, there are overlgps between types because of overlapping
species digtributions and intergrading physical conditions. At the broadest leve, the Natura
Communities are grouped into seven Natural Community Categories based on hydrology and
vegetation. Terrestrid Naturad Communities are upland habitats dominated by plantswhich are
not adapted to anaerobic soil conditions imposed by saturation or inundation for more than 10%
of the growing season. Pdustrine Natura Communities are freshwater wetlands dominated by
plants adapted to anaerobic substrate conditions imposed by substrate saturation or inundation
during 10% or more of the growing season. Lacustrine Natura Communities occur in non
flowing wetlands of naturd depressons lacking persstent emergent vegetation except around the
perimeter. Riverine Natural Communities are naturd, flowing waters from their source to the
downgtream limits of tidd influence, and bounded by channd banks. Subterranean Natural
Communities occur below ground surface. Estuarine Naturd Communities are subtidd,
intertidal, and supratidal zones of coasta water bodies, usually partidly enclosed by land but
with a connection to the open sea, within which seawater is sgnificantly diluted with freshwater
inflow from theland. Marine Naturd Communities occur in subtiddl, intertidal, and supratidal
zones of the sea, landward to the point a which seawater becomes significantly diluted with
freshwater inflow from theland. A second levd of the hierarchy splits the Naturd Community
Categories into Naturd Community Groups, such as Xeric Uplands, Coasta Uplands, FHoodplain
Wetlands, and o forth.

Thethird leve of the classfication, Naturd Community Types, isthe level a which
Natura Communities are named and described. Naturd Communities are characterized and
defined by a combination of physiognomy, vegetation structure and composition, topography,
land form, substrate, soil moisture condition, climate, and fire. They are named for their most
characterigtic biologicd or physica festure. The Naturd Communities can be further subdivided
into Plant Communities that are based on the dominant vegetation. These subdivisons are not
presented in this document.

The arrangement of Naturd Communities by Naturd Community Groups and the
arrangement of the Groups by Natural Community Typesis given in the Table of Contents.  The
Naturd Community classfication hierarchy, the descriptions, and therarks are dl part of a
dynamic system that will change as new information is acquired. Because of the rdative paucity
of data on many Naturd Communities and the continuing devel opment of

the system, the information presented here should not be considered as find, but as a current,
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nontechnica introduction subject to change. Appendices 1 and 2 refer the common names used
in this document to scientific names.

Table 1 showsthereative ranks of the NCs. FNAI uses severd criteriato determine the
relative rarity and threat to each community type; these are trandated or summarized into a
globa and a gate rank, the G and S ranks, respectively. Most G ranks for NCs are temporary
pending comparison and coordination with other states using this methodology to classfy and
rank vegetation types. (Contact Florida Natura Areas Inventory for most recent natural
community ranks) A few NCsand severa Plant Communities occur only or mostly in Forida
and can be considered endemic to Florida. (See JW. Muler et d. 1989. "Summary Report on
the Vascular Plants, Animals and Plant Communities Endemic to Horidd'. Forida Game and
Fresh Water Fish Commission, Nongame Wildlife Program, Technical Report No. 7.) The only
opportunity for protection of these communitiesisin Horidaand they should be given specid
consderation in Foridas protection efforts.

Numerous classification schemes exist for the state of Florida. All of these are more or
less subjective and incorporate the observer's biases. The construction and usefulness of these
classfications depends on the purpose for which they were constructed and the purpose for
which they are used. To facilitate comparisons among these schemes, Appendix 3 relates some
of those vegetation classfication schemes that concern the vegetation of the entire sate. The
various classfication schemes recognize different numbers of vegetation types, ranging from 10
terrestrid and paustrine typesin for the Kuchler system to 81 for the FNAI classfication, which
includes marine and estuarine types.

In actud practice, the FNAI classfication is perhgps more often useful in undisturbed, or
relatively undisturbed, vegetation than in disturbed Stes, and in "potential natura vegetation”
rather than existing vegetation. Aswith most vegetation classifications, the lines between types
are often obscure in the field because of the overlap of species and the intergradation among
species and physical features. For these reasons, and others, probably no single example of a
community type will precisdy match dl the specifics given in these descriptions.

One of the advantages of the FNAI dassficaion isthat it isflexible and dynamic. It will
change as additiona data are accumulated. Ultimatdy, it will be desirable to locate severa
examples of each type, perhaps in different portions of the Sate, to serve as reference examples
S0 that users of the classification can have rea examplesto which to refer.



Table 1. FloridaNaturd Aress Inventory Globd (G) and State (S) ranks for

Natura Communities

TERRESTRIAL

XERIC UPLANDS

G3 2 Sandhill

G2 S2 Scrub

G3 S3 Xeric Hammock

COASTAL UPLANDS

G3 S2 Beach Dune

G3 S2 Coadtd Berm

G3 2 Coadtd Grasdands
Gl S1 Coasta Rock Barren
G3 S2 Coadtd Strand

G3 2 Maitime Hammock
G2 2 Shdl Mound
MESIC UPLANDS

G3 S2 Slope Forest

Gl S1 Upland Glade

G5 S3 Upland Hardwood Forest
G4 A Upland Mixed Forest
G3 S3 Upland Pine Forest

ROCKLANDS

Gl S1 PineRocklands

G2 S2 Rockland Hammock
G2 2 Sinkhole

MESIC FLATLANDS

G2 S2 Dry Prarie

G4 A Mesic Hawoods
G3 S3 Prairie Hammock
G3 S3 Scrubby Flatwoods

PALUSTRINE

WET FLATLANDS

G4 A Hydric Hammock
G3 3 Mal Prarie

G4 A Wet Flatwoods
G3 2 Wet Prairie

PALUSTRINE (CONT.)

FLOODPLAIN WETLANDS
G4 S3 Bottomland Forest

G4 S3 Hoodplain Forest

G3 S2 Hoodplain Marsh

G4 A Hoodplain Svamp

G3 S3 Freshwater Tidd Swamp
G3 S3 Sough

G4 A Strand Swamp

G4 S3 Swde

BASIN WETLANDS

G4 S4 BasnMarsh

G4 S3 Badn Swamp

G2 S1 Bog

G4 A Depresson Marsh*

LACUSTRINE

G3 X Clastic Upland Lake
G2 S1 Coastd Dune Lake
G2 S1 Coadtd Rockland Lake

G4 S3 Hatwoodg/Prairie Lake
G4 A MarshLake
G4 2 River Floodplain Lake
G3 X Sandhill Upland Lake
G3 S3 Sinkhole Lake

3

G4 Swamp Lake
RIVERINE

G4 S2  Allwid Stream
G4 S2 Blackwater Stream
G3 S2 Seepage Stream
G2 X Spring-run Stream

SUBTERRANEAN
G3 X Aquatic Cave
G3 2 Teredrid Cave




SEEPAGE WETLANDS

G4 A Baygdl
G3 S2 Seepage Slope
MARINEAND ESTUARINE MARINE AND ESTUARINE (cont.)
MINERAL BASED FLORAL BASED
G3  S3 Consolidated Substrate G3 X Algd Bed
G5 S5 Unconsolidated Substrate G2 S2 SeagrassBed
G4 A Tidd Marsh
FAUNAL BASED G3 S3 Tidd Swamp
G2 Sl Cora Reef
G3 S8 Molluk Resef COMPOSITE SUBSTRATE
G2  S1 Octocora Bed G3 S3 Composite Substrate
G2  S2 SpongeBed *G3 X Coastal Interdunal Svale
Gl  S1 Worm Reef *G3 S3 Mesic Hammock

Definition of Globd (G) dement ranks

Gl=

G2=

G3=

G4=

G5 =

Criticaly imperiled globally because of extreme rarity (5 or fewer occurrences or very
little remaining areg, e.g., <2,000 acres) or because of some factor(s) making it especidly
vulnerable to extinction;

Imperiled globally because of rarity (6-20 occurrences or very little remaining ares, eg.,
<10,000 acres) or because of some factor(s) making it very vulnerable to extinction
throughout its range;

Either very rare and loca throughout its range or found locally (even abundantly at some
of itslocations) in aredtricted range or because of other factors making it vulnerable to
extinction throughout its range, 21 to 100 occurrences,

Apparently secure globdly, though it may be quite rare in parts of its range, epecidly a
the periphery;

Demongtrably secure globaly, though it may be quite rare in parts of itsrange, epecialy
at the periphery;

G? = uncertain Global rank.

Definition of State (S) dement ranks

Sl=

Criticadly imperiled in state because of extreme rarity (5 or fewer occurrences or very
little remaining area) or because of some factor(s) making it especialy vulnerable to
extinction;

Imperiled in state because of rarity (6-20 occurrences or little remaining areq) or because
of some factor(s) making it very vulnerable to extinction throughout it range;

Rare or uncommon in state (on the order of 21 to 100 occurrences);

Apparently secure in sate, dthough it may be rare in some parts of its state range;
Demongtrably secure in state and essentialy ineradicable under present conditions;

S? = uncatain State rank.



TERRESTRIAL

XERIC UPLANDS - very dry, deep, well-drained hills of sand with xeric-adapted
vegetation.

Sandhill - (synonyms. longleaf pine - turkey oak, longleaf pine - xerophytic oak, longleaf
pine - deciduous oak, high pine). Sandhills are characterized as aforest of widdy spaced pine
trees with a gparse understory of deciduous oaks and afairly dense ground cover of grasses and
herbs on ralling hills of sand. The most typica associaions are dominated by longlesf pine,
turkey oak, and wiregrass. Other typical plants include blugack oak, sand post oak,
sparkleberry, persmmon, winged sumac, pinewoods dropseed, Indian grass, wild buckwhest,
queen's delight, yellow foxglove, bracken fern, runner oak, goats rue, partridge pea, milk pea,
dollarweeds, wild indigo, gopher apple, and golden-aster. Typicd animdsinclude tiger
sdlamander, barking treefrog, spadefoot toad, gopher frog, gopher tortoise, worm lizard, fence
lizard, mole skink, indigo snake, coachwhip snake, pine snake, short-tailed snake, crowned
snake, eastern diamondback rattlesnake, bobwhite, ground dove, red-headed woodpecker,
rufous-sided towhee, fox squirrel and pocket gopher.

Sandhills occur on hilltops and dopes of gently rolling hills. Their soils are composed of
deep, marine-deposited, ydlowish sands that are well-drained and relatively erile. The eadly
leached soil nutrients are brought back to the surface by the burrowing habits of some sandhill
animas. Sandhills are important aquifer recharge areas because the porous sands alow water to
move rgpidly through with little runoff and minima evaporation. The degp sandy soils help
create a xeric environment that is accentuated by the scattered overstory, which alows more
sunlight to penetrate and warm the ground. The absence of a closed canopy aso dlows
Sandhills to cool more rapidly a night and to retain less air moisture. Thus, temperature and
humidity fluctuations are generdly greater in Sandhills than in nearby closed canopy foredts.

Fireisadominant factor in the ecology of this community. Sandhills are afire climax
community, being dependent on frequent ground fires to reduce hardwood competition and to
perpetuate pines and grasses. The naturd fire frequency appearsto be every 2to 5 years.
Without frequert fires, Sandhills may eventualy succeed to Xeric Hammock. Unburned or
cutover Sandhills may be dominated by turkey oak.

Sandhills are often associated with and grade into Scrub, Scrubby Flatwoods, Mesic
Flatwoods, Upland Pine Forest, or Xeric Hammock. Sandhills were widespread throughout the
Coagtd Plain, but most have been degraded by timbering, overgrazing, plowing, fire excluson,
and other disturbances. Much of Floridas Sandhill communities have been converted to citrus
groves, pastures, pine plantations, or residentia and commercid developments. Thus, the
importance of properly managing the remaining tracts is accentuated.

Scrub - (synonyms. sand pine scrub, Florida scrub, sand scrub, rosemary scrub, oak
scrub).  Scrub occurs in many forms, but is often characterized as a closed to open canopy forest
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of sand pineswith dense clumps or vast thickets of scrub oaks and other shrubs dominating the
undergtory. The ground cover is generally very sparse, being dominated by ground lichens or,
rarely, herbs. Open patches of barren sand are common. Where the overstory of sand pinesis
widely scattered or absent altogether, the understory and barren sands are exposed to more
intense sunlight. Typical plants include sand pine, sand live oak, myrtle oak, Chapman's oak,
scrub oak, saw pametto, rosemary, rusty lyonia, ground lichens, scrub hickory, scrub palmetto,
hog plum, silk bay, beak rush, milk peas, and stagger bush. Typica animasinclude red widow
spider, scrub wolf spider, oak toad, Florida scrub lizard, blue-tailed mole skink, sand skink, Six-
lined racerunner, coachwhip, ground dove, scrub jay, loggerhead shrike, yellow-rumped warbler,
rufous-sided towhee, Florida mouse, and spotted skunk. Scrubs of the Lake Waes Ridge are
notable for the large number of narrowly endemic plants and animas that occur in them.

Scrub occurs on sand ridges along former shorelines. Some of the sand ridges originated
as wind-deposited dunes, others as wave-washed sand bars. Some Scrub soils are composed of
well-washed, deep sands that are brilliant white at the surface; some Scrubs occur on yellow
sands. Theloose sands drain rapidly, creating very xeric conditions for which the plants appear
to have evolved severa water conservation strategies.

Scrub is essentidly afire maintained community. Ground vegetation is extremely sparse
and lesf fal is minimd, thus reducing the chance of frequent ground fires. Asthe sand pines
meature, however, they retain most of their branches and build up large fud suppliesin ther
crowns. When afire does occur, thisfuel supply, in combination with the resinous needles and
high stand density, ensures a hot, fast burning fire. Such fires dlow for the regeneration of the
Scrub community which might otherwise succeed to Xeric Hammock. The minerasin the
vegetation are deposited on the bare sand as ashes, and the heat of the fire generdly facilitates
the release of pine seeds. Asdiscerned from the life histories of the dominant plants, scrub
probably burns catastrophicaly once every 20 to 80 years or longer.

Scrub is associated with and often grades into Sandhill, Scrubby Flatwoods, Coastal
Strand, and Xeric Hammock. Some Xeric Hammocks are advanced successiona stages of
Scrub, making intermediate sages difficult to classfy. Scrub occurs dmost exclusively in
Horida, dthough coastal scrubs extend into adjacent Alabama and Georgia

Because Scrub occurs on high dry ground and is not an aestheticdly pleasing habitat, at
least to the uninitiated, this ecosystem and its many endangered and threatened species are
rapidly being lost to development. Scrub is also readily damaged by off-road vehicle traffic or
even foot traffic, which destroys the delicate ground cover and alows the loose sand to erode.
Ground lichens may require 50 years or more to recover.

Xeric Hammock - (synonyms. xeric forest, sand hammock, live oak forest, oak
woodland, oak hammaock). Xeric Hammock is characterized as either a scrubby, dense, low
canopy forest with little understory other than pametto, or a multi-storied forest of tall treeswith
an open or closed canopy. Severa gradations between these extremes exist. Typica plants
include live oak, sand live oak, laurel oak, turkey oak, blackjack oak, red oak, sand post oak,
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staggerbush, saw pametto, sparkleberry, pignut hickory, southern magnolia, redbay, American
holly, wild olive, black cherry, fox grape, beautyberry, blugack oak, Chapman's oak,
persmmon, and yaupon. Typica animals include barking treefrog, spadefoot toad, gopher
tortoise, worm lizard, fence lizard, black racer, red rat snake, hognose snake, crowned snake,
screech-owl, turkey, blue jay, eastern mole, gray squirrel, and eastern flying squirrel.

Xeric Hammock is an advanced successiona stage of Scrub or Sandhill. The varidionin
vegetation sructure is predominantly due to the origind community from which it developed. In
al cases, however, the soils consist primarily of deep, excessively-drained sands that were
derived from old dune systems. The sparsity of herbs and the relaively incombustible oak litter
preclude most fires from invading Xeric Hammock. When fire does occur, it is nearly dways
catastrophic and may revert Xeric Hammock into another community type. Xeric Hammock
only develops on Stes that have been protected from fire for 30 or more years.

Xeric Hammocks are often associated with and grade into Scrub, Sandhill, Upland Mixed
Forest or Slope Forest. The species composition of Xeric Hammock is dso often smilar to
Prairie Hammock and Maritime Hammock. Xeric Hammock is often considered the climax
community on sandy uplands.

Xeric Hammock occurs generdly asisolated patches that rarely cover extensve aress.
Mature examples are rare, and scrub derived types have dways been scarce. Because of its
generd location on high ground with big trees, Xeric Hammock is prime residentid property,
especialy when near the coast. Remaining tracts of Xeric Hammock require protection from fire
and development.



COASTAL UPLANDS - subgtrate and vegetation influenced primarily by such
coastd (maritime) processes as erosion, depogition, st spray, and storms.

Beach Dune - (synonyms. sand dunes, pioneer zone, upper beach, sea oats zone, coastal
grand). Beach Duneis characterized as awind-deposited, foredune and wave-deposited upper
beach that are sparsely to densaly vegetated with pioneer species, especialy seaoats. Other
typica pioneer species include beach cordgrass, sand spur, dune or bitter panic grass, railroad
vine, beach morning glory, seashore paspa um, beach eder, dune sunflower, sea purdane, and
searocket. Typica animasinclude ghost crab, sx-lined racerunner, kestrel, red-winged
blackbird, savannah sparrows, beach mouse, and raccoon. Beach dune, especialy adong its
ecotone with the unvegetated beach, is dso the primary nesting habitat for numerous shorebirds
and marine turtles, including many rare and endangered species.

Beach Dune communities are found aong shordines subject to high energy waves which
deposit sand-gzed grains to form the open beach. Onshore winds move the sand grainsinland
until dowed by an obstacle, usualy plant slems, causing the grainsto drop. Asthe plants grow
upward and buria continues, aforeduneis built. Dune height is largely determined by the
srength and the directiond congtancy of winds and by the growth habits of dune-forming plants.
Asacape or barrier idand grows seaward, new beaches are deposited seaward of the old ones
and a characterigtic ridge and swale topography develops.

Beach Dunes are very dynamic communities and mobile environments. Thewind
continually moves the sand inland from the beach until trapped by vegetation. Beach Dunes are
subject to drastic topographic aterations during winter sorms and hurricanes. Taking the brunt
of sorm surge, intact Beach Dunes are essentid for protection of inland biological communities.

The soils of Beach Dunes are composed of sands that are smilar to those washed onto the
adjacent beach, except that the wind sdlectively lifts out the smdler sand particles, blows them
inshore, and deposits them around plant stems. These deep siliceous or cacareous sandsdrain
rapidly, creating decidedly xeric conditions.

Beach Dunes occur in an extremely harsh environment. The dune vegetation must be
ableto tolerate loose, dry, unstable, nutrient poor soils, as well as exposure to wind, st spray,
sand abrasion, intense sunlight, and orms. Thus, dune species have evolved severd
morphologica adaptations to survive in this harsh environment. Many of them root eadly from
fragments washed ashore in storm debris, or they produce large floating seeds that can be
transported by ocean currents. Some have thickened cuticles and succulent foliage to better
retain water and to reduce the effects of salt spray and sand abrasion. Some spread by
subterranean or surface runners that creep across the barren sands. Many readily reroot from
higher up their stlems when buried by blowing sand and consequently develop a matted or wiry
root system. Some have become so dependent on the dune habitat that they lose vigor without
shifting sands constantly stimulating them to send out new shoots and reroot. These
characterigtics are the primary reasons for their unique ability to stabilize aeolian sand into nearly
dtatic beach dunes.



In spite of their ability to withstand the harsh maritime environment, plants of the Beach
Dunes are extremely vulnerable to human impacts. A footpath or off-road vehicletrail over the
beach dunes can damege the vegetation, giving wind and water the leverage needed to begin
erosona processes. A gap, or blowout, forms and continualy widens until it is dowly
revegetated and stabilized. The sand from the gap movesinland, and rapidly buries vegetation,
destabilizing the beach dunes and often disturbing adjacent communities. When a storm ensues,
the unvegetated gap alows storm surges easy access to these communities for further disruption.
Because of their vulnerability, Beach Dunes require protection from trampling (i.e.,, boardwalks
for beach access) and off-road vehicles. Coagtal developments which affect the sand sources that
are necessary for Beach Dune replenishment should be strongly discouraged.

Coastd Berm - (synonyms. shell ridge, coadtd levee, coastal forest, buttonwood
embankment, mangrove hammock). Coastd Berm gppliesto a variety of plant associations that
develop on ridges of storm deposited sand, shells, and debris. These associations include dense
thickets of large shrubs and small trees, hammocks, or sparse shrubby vegetation with spiny
xerophytic plants. Typica plants include cabbage pam, cocoplum, sea grape, marsh elder,
beach orach, greenbrier, prickly pear cactus, evening primrose, dropseed, poison ivy, marshhay,
Spanish bayonet, bay cedar, wax myrtle, live oak, muhly grass, sea purdane, tall wiregrass, sdt
myrtle, sea oats, beach morning glory, sea oxeye, singing nettle, love vine, prickly apple,
snowberry, varnish leaf, stoppers, cord bean, privet, srangler fig, and wild coffee. Many
animdstypicd of Beach Dune likewise inhabit Coastd Berm.

Coagta Berm is generdly aridge of sorm-deposited marine debristhat is pardld to the
shore, occasionaly occurring in a series with dternating swales. Such storm ridges are usudly
found aong low-energy coastlines, and are often surrounded by mangrove or sat marsh
communities. Coasta Berm may be difficult to differentiate from Indian-constructed Shell
Mound or wind- deposited Coastad Strand or Maritime Hammock. It is often associated with and
may grade into Tida Swamp (mangroves) or Overwash Plain. It may aso be confused with
dredge spail. Its coastd location subjects Coastad Berm to maritime influences smilar to that
experienced by Coastal Strand.

Coadtal Grasdand - (synonyms. overwash plain, deflation plain, sdt flat, coasta
savannah). Coadtd Grasdand is characterized as atredessflat land or gently undulating land
with barren sand or a sparse to dense ground cover of grasses, prostrate vines, and other
herbaceous or suffrutescent species that are adapted to harsh maritime conditions. Older, more
edtablished sites may include scattered or smdl clumps of trees or shrubs. Typicd plantsinclude
muhly grass, bluestem grasses, sea oats, beach cordgrass, dune panic grass, beach morning glory,
Sea oxeye, beach elder, sea purdane, glasswort, sand spurs, evening primrose, pennywort,
ground cherry, sedges, crowfoot grass, dropseed, prickly pear cactus, rushes, love grass, wax
myrtle, and groundsel bush. Typicd animads include ghost crab, blackbirds, and savannah
goarrows. Some shorebirds aso nest in this community.

Coastd Grasdand is alow flat area behind the foredunes that is found on broader barrier
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idands, capes, spits, and is best developed dong the Gulf Coadt. 1t may be periodically flooded
by satwater and covered with sand and debris during mgjor storms. The frequency of overwash
processesis largely related to the height and continuity of the seaward beach dunes; low,
dissected dunes alowing more frequent overwash than high continuous dunes.

Coagtdl Grasdand species will colonize expanses of newly deposited sands. With time,
these areas become vegetated with pioneer species, eventudly taking on characterigtics amilar to
prarie. If no mgor storms occur to renew the process, Coastd Grasdands will often be
colonized by shrubs and trees and eventualy may succeed to Coastd Strand or Flatwoods.

Coastal Rock Barren- (synonyms. littoral rock pavement, agd barren, cactus barren,
rocky flat). Coastd Rock Barren is an ecotond community occurring dong rocky coastlinesin
the FloridaKeys. They are generdly characterized as flat rocklands with much exposed and
eroded limestone and are sparsaly vegetated with stunted, xeric and ha ophytic shrubs, cacti,
agee, and herbs. Typicd plants include white mangrove, black mangrove, red mangrove,
buttonwood, caper tree, sea grape, bay cedar, cat's claw, lantana, forestiera, stoppers, nickerbean,
glasswort, sea purdane, shore grass, seashore dropseed, railroad vine, sea oxeye, prickly apple,
milkpeas, prickly pear cactus, Spanish bayonet, and satwort.

Sails, if they can be cdled that, generaly consst of cacareous marls and organic debris
within solution depressions and crevices in the cordline limestone pavement. The proximity of
Coastal Rock Barren to coastd waters makes them subject to inundations by saltwater during
storms and perhaps during extreme high tides. Rainfal generaly forms pools and puddles on the
surface, percolating dowly, if a al, through crevices in the highly consolidated substrate. Most
freshwater is probably absorbed rapidly by the scattered plants, or islost to evaporation or
runoff.

Pants of Coastd Rock Barren are adapted to high insolation levels, sdt spray, occasond
inundations by sdtwater, and other tropicd marine influences. Because of their insular location,
their frequent association with wetlands, and their generd sparsely ditributed vegetation, fireis
highly unlikely in Coagtd Rock Barren.

Coastd Rock Barren often occurs in a continuum between Marine Consolidated Substrate
and Rockland Hammock or Pine Rockland. 1t may also be associated with and grade into Marl
Prairie. Coastal Rock Barren often has species compositions thet are Smilar to those of some
Coastdl Berm and Shell Mound communities. It often exhibits zonation patterns, typicaly
grading seaward into rocky shore or buttonwood and mangrove association, and inland into thorn
scrub, then cactus hammock, then Maritime Hammock. Where the dope rises noticeably, the
entire sequence of transition zones may be condensed into afew yards. Wherethe dopeis
imperceptible, these zones may become intermingled over severd acres.

Coastd Rock Barren isavery rare community, occurring astiny patches scattered aong
some shorelines in the Forida Keys. Because it occurs on Sites near water in aregion
undergoing intensve resort development, Coastal Rock Barren is rapidly disappearing. Existing
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gtes should be diligently protected from devel opment, cactus poaching, and visitor overuse.
They may aso be affected by offshore dredging and beach nourishment activities which would
increase sediment loads and possibly convert them to cordline Beach Dune.

Coadgta Strand - (synonyms. shrub zone, maritime thicket, coastal scrub). Coastd Strand
is characterized as stabilized, wind-deposited coastal dunes that are vegetated with a dense
thicket of sdt-tolerant shrubs, especidly saw pametto. Other typica plantsinclude sand live
oak, cabbage pam, myrtle oak, yaupon, sea grape, cat's claw, nakedwood, lantana, greenbrier,
buckthorn, cocoplum, nickerbean, coin vine, beach jacquemontia, pinweed, bay cedar, necklace
pod, sealavender, Spanish bayonet, woody goldenrod and Floridarosemary. Typicd animas
include gopher tortoise, six-lined racerunner, southern hognose snake, coachwhip snake,
diamondback rattlesnake, and beach mouse.

Coastd Strand occurs on deep, wind-deposited sands which have been wind- sorted and
wave-washed. Thereisusudly some shell admixed with quartz grains on the beach, but thisis
rapidly leached out in the course of only afew hundred years. Coastal Strand dunes are
generdly quite stable but are susceptible to severe damage if the vegetation is disturbed. Shrubs
in the Coastad Strand are frequently dwarfed and pruned as aresult of the sat spray-laden winds
that kill twigs on the seaward Sde, producing a smooth, dense upward-danting canopy
resembling a sheared hedge.

Coastdl Strand is actudly an ecotonad community that generdly lies between Beach Dune
and Maritime hammock. It may aso grade into Scrub, and it often shares many of the same
gpecies that occur in Coastdl Berm. Fire may reduce succession towards Maritime Hammock.
However, maritime influences done will often suffice to inhibit successon to forest.

Coagta Strand is probably the most rapidly disappearing community in Horida Itis
most extengve dong the Atlantic Coast where, being devated and next to the coad, it is prime
resort or resdential property. Coastal Strand originally occurred as a nearly continuous band
aong the Atlantic shorelines. Now it occurs largely as broken and isolated smal stretches. In
south Florida, it has aso been disturbed by invasions of exotic species, principaly Brazilian
pepper and Audtrdian pine. Along with other coastal communities, Coastd Strand protects
inland communities from the severe effects of sorms.

Maritime Hammock - (synonyms. coastd hammock, maritime forest, tropica
hammock). Maritime Hammock is characterized as a narrow band of hardwood forest lying just
inland of the Coasta Strand community. Live oak, cabbage pam, and redbay generaly combine
to form a dense, wind-pruned canopy whaose streamlined profile deflects winds and generaly
prevents hurricanes from uprooting the trees. Other typica plants include American holly,
southern magnolia, red cedar, sea grape, false madtic, paradise tree, lancewood, gumbo- limbo,
grangler fig, poisonwood, wild olive, saw pametto, beautyberry, poison ivy, cora bean, coontie,
prickly ash, wild coffee, snowberry, myrsine, caper tree, marlberry, rouge-plant, and ferns.
Typicd animasinclude squirrd treefrogs, ring-necked snake, rat snakes, and gray squirrel.
Migrating birds rely on these forests for food and shelter following trans-oceanic or trans-guif
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migrations.

Maritime Hammock occurs on old coastal dunes that have been stabilized long enough
for the growth of aforest. Tree growth often beginsin swales between old dune ridges where a
higher moisture gradient exists. Theisolated strips of tree growth gradualy codesce into a
continuous forest. Humus buildup contributes to moisture retention, while the dense canopy
minimizes temperature fluctuations by reducing soil warming during the day and heet loss at
night. Soilsof Maritime Hammock are generdly well-drained because of the underlying deep
sands.

The generdly mesic conditions and insular locations of well-developed Maritime
Hammock communitiesinhibit naturd fires, which occur no more frequently than once every 26
to 100 years. In mature Maritime Hammock, fire may ater the origina appearance, obscuring
former beach ridge vegetation patterns and creating a diversity of plant sub-associations.
Nutrient recycling is generdly accomplished by detrital organismsinstead of by fire.

Maritime Hammock is closaly associated with and often grades into Coastd Strand,
Scrub, Hydric Hammock, or Prairie Hammock. Because of species overlap, Maritime Hammock
may aso be confused with Shell Mound, Coastal Berm, Xeric Hammock, and Rockland
Hammock. Maritime Hammock isthe termina stage of successon in coastd aress.

Maritime Hammock is prime resort and residentid property because of its relatively
protected location along the coast. Although it originaly occurred in virtualy continuous bands
with Coastd Strand, Maritime Hammock is now dissected into short strips by development and
isrgpidly disgppearing. Maritime Hammock is reasonably resilient so long as the canopy
remainsintact and the landform stable. Removal of large exotic species should be conducted in
phases to minimize canopy disruptions.

Shdl Mound - (synonyms. midden, Indian mound, tropical hammock, maritime
hammock, coasta hammock). Shell Mound is unusua among the biologicd communitiesin that
itislargely aresult of the activities of Indians, instead of natura physica factors. Shell Mound
is generdly characterized as an eevated mound of mollusk shells and aborigina garbage on
which a hardwood, closed-canopy forest develops. In some cases, a sparse shrubby community,
sometimes with cactus, may develop in lieu of hammock vegetation. Typicd plantsincude
gumbo-limbo, cabbage palm, mastic, red cedar, hackberry, live oak, forestiera, coral bean,
marlberry, saffron plum, sagaretia, coontie, and others.

Shell Mound soils are composed of shells and shell fragments with an organic component
derived from forest litter. The soil generdly is circumneutra to dightly dkadine (pH = 7-8) and
contains 1-20% organic materids. The loose collection of shells dlows weter to drain extremely
rapidly. The cdcareous substrate, in combination with their coastal |ocation, often permits
tropica or subtropica species of plants to grow much further north on Shell Mounds than their
normal ranges on other substrates. Their coagta, usudly insular, location generdly protects
Shdl Mounds from fire, but subjects them to marine influences, including high winds, st spray,
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high insolaion, and storm surge.

Shell Mound is often associated with and grades into Rockland Hammock, Coastal Berm,
or Maritime Hammock. It is often so amilar in species compaosition to these communities thet it
may be difficult to differentiate. Some Shell Mounds may dso be very smilar to Coasta Rock
Barren communities.

Because they are congtructed of archaeologicd remains, Shell Mounds are vulnerable to
damage by artifact-seekers and archaeological excavations. Sites where visitor useis not
monitored should not be publicized. Archaeologica investigations should be conducted with
care to protect important botanica features.
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MESIC UPLANDS - dry to moigt hills of sand with varying amounts of clay, st or organic
materid; diverse mixture of broad leaved and needle leaved temperate woody species.

Slope Forest - (synonyms:  ravine forest, bluff forest, mesic hammock, hardwood
hammock, steepheads, mixed hardwood and pine, climax hardwoods, southern mixed
hardwoods, mixed mesophytic forest). Slope Forests are characterized as well-devel oped, closed
canopy forests of upland hardwoods on steep dopes, bluffs, and ravines. The combination of
densely shaded dopes and cool, moist microclimate produces conditions that are conducive for
the growth of many species which are more typica of the Pledmont and Southern Appalachian
Mountains, including black wanut, basswood, wild hydrangea, sweet shrub, strawberry bush,
wild ginger, bluebdll, maidenhair fern, Solomon's sedl, liverleaf, doll's eyes, bellwort, bloodroot,
snakeroot, false hellebore, lousewort, wild comfrey, rattlesnake plantain, bladder nut, and
leatherwood. Other typica plants include southern magnolia, American beech, spruce pine,
white oak, laurel oak, mockernut hickory, American hally, southern red cedar, pignut hickory,
sand hickory, sweetgum, sourwood, partridgeberry, saw greenbrier, sarsgparillavine, trilliums,
dlverbell, Chrismas fern, witchhaze, redbud, mountain laurdl, Carolina laurelcherry,
Sebagtianbush, fringe tree, bigleaf snowbel, tulip poplar, white ash, live ogk, flowering
dogwood, horse sugar, silky camellia, Florida yew, Ashe magnolia, pyramid magnolia, and
torreyatree. Typica animalsinclude southern dusky sdlamander, three-lined sdamander, dimy
sdamander, mud salamander, red sdlamander, spring peeper, box turtle, five-lined skink,
broadhead skink, ground skink, gray rat snake, eastern king snake, rough green snake, eastern
garter snake, cora snake, southern copperhead, red-tailed hawk, turkey, woodcock, mourning
dove, ydlow-billed cuckoo, screechowl, great horned owl, common night hawk, ruby-throated
hummingbird, red-bellied woodpecker, yellow-bellied sapsucker, downy woodpecker, pileated
woodpecker, crested flycatcher, eastern phoebe, eastern kingbird, blue jay, tufted titmouse,
Carolina chickadee, nuthatches, Carolina wren, hermit thrush, robin, brown thrasher, cedar
waxwing, white-eyed vireo, red-eyed vireo, yellow-throated warbler, palm warbler, ovenbird,
summer tanager, cardind, rufous-sided towhee, white-throated sparrow, orchard oriole,
opossum, gray squirrel, eastern woodrat, golden mouse, raccoon, gray fox, bobcat, and white-
tailed deer.

Sope Forests occur on areas with substantia topographic relief. Soils are generdly
composed of sands, sandy-clays, or clayey-sands with substantia organics and occasondly
ca careous components near the bottom of the dope. Sandy soils are generdly well drained, but
clayey soils may shed much of therainfal and exhibit Sgnificant surface water runoff. Thus,
s0il erosion is often a combination of seepage erosion, which occurs largdy from the valey
floors up, and surface erosion, which occurs largdly from the hilltops down.

Slope Forests are mesic communities with reatively moist and cool microclimates thet
vary, however, with topographic location. Although the preponderance of deciduous trees
creates athick mulch of ledf litter which helps retain soil moisture, the higher devations with
deep sandy soils and thinner leaf mantles may exhibit nearly xeric soil conditions. Lower
elevations on the dopes near cool streams or where seepage is prevalent tend to be cooler, and
moigter soils may be nearly hydric. In addition dight changes in soil moisture are often reflected
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by different plant species. For example, Star anise tends to be associated with the lower seepage
dopes and other wet Stes, while mockernut hickory tends to be associated with well-drained,
drier upper stes. Furthermore, north-facing dopes receive less sunlight in winter, which tendsto
lower surface temperatures and alows many northern species that require a substantial winter
chill to survive in southern dope forest refugia

Slope Forests exhibit one of the highest species diversities in the state, largely because of
their admixture of northern temperate and subtropical eements. Several endemic species also
occur in Slope Forests. Tree density isrelatively high, inducing much competition for space,
water, sunlight and nutrients. Succession is generdly redtricted to areas where trees have fdlen
and created openings in the canopy.

Sope Foregs are climax communities that may be very difficult to distinguish from
Upland Hardwood Forest or Upland Mixed Forest because they share many species. Slope
Forests generaly have steeper dopes than other upland communities, and they frequently have
plants that appear to be specificaly adapted to dopes, such as oak-leaf hydrangea and torreya
tree. Slope Forests are often associated with and grade into Upland Pine Forests or Sandhills at
thelr upper devations, and Bottomland Forest, Seepage Sope, or floodplain communities a their
lower eevations. Seepage Streams commonly occur aong the valey floors of Slope Forests,
while bluff communities may occur where the dope is unstable or precipitous.

Sope Forests are very sendtive communities whose ddlicate microclimate can be easly
disturbed by timber harvests which open the canopy, or by hydrologica manipulations which
affect seepage and surface water sources. Their steep dopes quickly erode when unvegetated or
scarred by facilities development or by foot or vehicular traffic. Unsightly dumps are frequently
located in dope forest ravines or steepheads. Dumped refuse not only disturbs or buries the
delicate vegetation, but also could impact water quaity. Impoundments of dope forest ravines
aredso common. They destroy the unique microhabitats and lotic environments which occur on
the lower dopes. Additiondly, the unique assemblage of plants and animals attracts many
hobbyists and professiond collectors whose uncontrolled activities could sgnificantly impact
some species. Because of their biologica and geological characterigtics, dope forests should be
protected diligently from human-related disturbances.

Upland Glade - (synonyms. chaky limestone glades, north Florida chak glades,
calcareous glades, chaky barrens). Upland Glades are characterized as forest openings
dominated by clumps of grasses and sedges aong with sparse herbaceous species occurring on
thin cal careous soils with areas of exposed limestone. The vegetation is dominated by black
sedge, diamond flower, innocence, beakrush, panicums, beardgrass, white-top sedge, wiregrass,
and wesk-leaf yucca "Idands’ of woody species are located within the openings and congst of
often stunted or twisted trees and shrubs, including redbud, red cedar, wax myrtle, ash, black
cherry, winged sumac, beautyberry, common persmmon, and sweetgum. Other typica species
include larkspur, poppy malow, marsh pink, milkweed, milkwort, rattlesnake master, sde-oats
grama, coneflower, ratibida, purple coneflower,and bluestem pam. Typica animasinclude
black racer, Eastern hognose snake, green anole, turkey, mourning dove, white-tailed deer.
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Upland Glades typicaly occur on limestone outcrops on the sides or crests of hills and
areusudly lessthan 5 acresin Sze. They may occur as a scattered group of openings on
hillsdes and hilltops. The soils are often nonexistent on pavement-like stretches of nearly
unbroken limestone but when present are thin, less than 20 inches deep, and dkaline or
calcareous.

The hydroperiod is variable and ranges seasondly from very dry to saturated. Hillsde
gtes may be wet much of the time from seepage, wheress hilltop Stes are usudly dry. During
wet seasons, water may flow across the relatively impermeable subdtrate. Fire patterns are
unknown but burning may be infrequent due to Sparse vegetation and seepage.

Florida Upland Glades have not been systematicaly compared with the glades that occur
in most other southeastern states, where they are dso usudly rare. Bovine bones and old barbed
wirein and around some of the glades suggest that they may have been used for pasture and that
they may be decades or even centuries old. The surrounding forest may be classfied as Upland
Mixed or Hardwood Forest and, in most cases, is secondary growth. Development pressuresin
the areawhere the Upland Glades are located is usudly low, but the glades are threatened by
access road construction and by timber remova from the surrounding forest, especialy because
they are used as areas to park heavy machinery. Although the origin of the Upland Gladesis
uncertain,they appear to be persistent and provide habitat for plant species that occur nowhere
elseinFHorida Currently none of the Florida Upland Glades are protected.

Upland Hardwood Forest and Upland Mixed Forest - (synonyms. mesic hammock,
climax hardwoods, upland hardwoods, beech-magnolia climax, oak-magnolia dimax, pine-oak-
hickory association, southern mixed hardwoods, clay hills hammocks, Piedmont forest). Upland
Hardwood Forests and Upland Mixed Forests are characterized as well-devel oped, closed-
canopy forests of upland hardwoods on rolling hills. These communities have quite Smilar
physica environments and share many species, including southern magnolia, pignut hickory,
sweetgum, Horidamaple, devil's walking stick, American hornbeam, redbud, flowering
dogwood, Carolina holly, American holly, eastern hophornbeam, spruce pine, loblolly pine, live
oak, and swamp chestnut oak, among others. The primary difference between these communities
isthat Upland Mixed Forests generdly lack shortleaf pine, American beech and other more
northern species that typicaly occur in Upland Hardwood Forests. Thisis predominantly a
result of minor climatic differences, Upland Hardwood Forests being most common in northern
panhandle Forida, and Upland Mixed Forests being most common in northern and central
peninsulaHorida. Other typicd plants include gum bumelia, hackberry, persmmon, red cedar,
red mulberry, wild olive, redbay, laurel cherry, black cherry, bluff oak, water oak, cabbage pam,
basswood, winged em, Horida em, sparkleberry, Hercules club, dippery em, beautyberry,
partridgeberry, sarsaparillavine, greenbrier, trilliums, beech drops, passion flower, bedstraw,
strawberry bush, silverbell, caric sedges, fringe tree, horse sugar, white oak, and blackgum.
Typicd animds include dimy salamander, Cope's gray treefrog, bronze frog, box turtle, eastern
glass lizard, green anole, broadhead skink, ground skink, red-bellied snake, gray rat snake, rough
green snake, cord snake, woodcock, barred owl, pileated woodpecker, shrews, eastern mole,
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gray squirrel, wood rat, cotton mouse, gray fox, and white-tailed deer.

Upland Hardwood and Mixed Forests occur on ralling hills that often have limestone or
phosphatic rock near the surface and occasionaly as outcrops. Soils are generally sandy-clays or
clayey sands with subgtantial organic and often cal careous components. The topography and
clayey soilsincrease surface water runoff, dthough thisis counterbalanced by the moisture
retention properties of clays and by the often thick layer of leaf mulch which helps conserve soil
moisture and create decidedly mesic conditions. Furthermore, the canopy is densdly closed,
except during winter in areas where deciduous trees predominate. Thus, air movement and light
penetration are generdly low, making the humidity high and rdatively condant. Because of
these conditions Upland Hardwood and Mixed Forests rarely burn.

Upland Hardwood Forests and Upland Mixed Forests are climax communities for their
respective geographic locations. They are often associated with and grade into Upland Pine
Forest, Slope Forest or Xeric Hammock. Occasiondly, Upland Mixed Forests may aso grade
into Maritime Hammock or Prairie Hammock. During early stages of successon, Upland
Hardwood and Mixed Forest may be difficult to distinguish from Upland Pine Forests that have
not been burned for severa years. Disturbed Stes may require hundreds of years to reach full
development with species compositions representative of climax conditions,

Silviculturd, agriculturd, indudtrid, and residentia developments have dready
eliminated the vast bulk of these communities. These activities are continuing a an accelerated
pace in many aress, such that the few remnant mature examples are in urgent need of protection
and proper management.

Upland Pine Forest - (synonyms. longleaf pine upland forest, loblolly-shortleaf upland
forest, clay hills, high pindand). Upland Pine Forest is characterized as arolling forest of widely
gpaced pines with few understory shrubs and a dense ground cover of grasses and herbs. Pristine
areas are dominated by longleaf pine and wiregrass, while areas that suffered agricultura
disturbances are dominated generdly by shortleaf and loblolly pines and old field grasses and
herbs. Other typical plants include southern red oak, runner oak, blugiack oak, blackjack oak,
post oak, sassafras, black cherry, gdlberry, persmmon, mockernut hickory, twinflower,
huckleberry, dangleberry, goldenrod, Indian grass, partridge pea, goats rue, winged sumac,
blueberry, dog fennd, snakeroot, golden-agter, ydlow jessamine, broomsedge, asters, pencil
flower, bracken fern, greenbrier, fox grape, flowering dogwood, sweetgum, and blackgum.
Typicad animas include gopher tortoise, eastern fence lizard, eastern diamondback rattlesnake,
bobwhite, red- bellied woodpecker, fox squirrdl, cotton rat, cotton mouse, gray fox, bobcat, and
white-tailed deer.

Upland Pine Forest occurs on the rolling hills of extreme northern Horida. The soilsare
composed of sand with variable, sometimes subgtantia, amounts of Miocene clays. The
resultant prevaence of clays helps retain soil moisture, creating more mesic conditions than
origindly would have occurred. Thus, many plants which previoudy were redtricted to valleys
and other low areas may now inhabit the Upland Pine Forests.
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Fireisadominant factor in the ecology of this community because it reduces hardwood
encroachment and facilitates pine and wiregrass reproduction. Without relatively frequent fires,
Upland Pine Forest succeeds to Upland Mixed Forest and eventualy to Upland Hardwood
Forest. The naturd fire frequency appearsto be every 3to 5 years. More frequent fires would
likely diminate pine recruitment, especialy when loblolly and shortleaf pines are dominant
Species.

Upland Pine Forest is afire climax community that is associated with and often grades
into Upland Mixed Forest or Upland Hardwood Forest. Gradations between these communities
are frequently so subtle that distinctions are usudly arbitrary. Upland Pine Forest is often
confused with Sandhill. The primary differences between them reside in their soil characterigtics
and some species of plants and animals.

Upland Pine Forests have been substantiadly degraded throughout their range. The sandy
clay soilswere prime agriculturd lands for platations as well asfor American Indians. Thus,
the longleaf pines were logged, the soil was turned, and the wiregrass disappeared. Only isolated
tracts of the origina longleaf pine-wiregrass association remain, the bulk being replaced by
loblally-shortlesf pine associations. Much of the latter has further succeeded to Upland Mixed
or Hardwood Forest because of fire excluson. The restoration of Upland Pine Forest to its
origina condition isimpeded by the current inability to propagate wiregrass where it has been
extirpated.

18



ROCKLANDS - low, generdly flat limestone outcrops with tropica vegetation or limestone
exposed through karst activities with tropica or temperate vegetation.

Pine Rockland - (synonyms. Miami rock ridge pindands, Everglades flatwoods, Dade
rockland pine). Pine Rockland is characterized as an open canopy forest of dash pineswith a
patchy understory of tropica and temperate shrubs and pams and a variable ground cover of
grasses and herbs. Scattered outcrops of weathered odlitic limestone, known locally as pinnacle
rock, are dso common. Typica plants include south Florida dash pine, saw pametto, cabbage
pam, slver pam, galberry, velvet seed, blally, locustberry, myrsine, tetrazygia, varnish ledf,
marlberry, indigo berry, poisonwood, bustic, live oak, stoppers, shining sumac, satin leaf, wild
tamarind, rubber vine, snowberry, broomsedge, wiregrass, muhly grass, rattlebox, partridge pea,
coontie, and pinefern. Typicd animds include southeastern five-lined skink, ringneck snake,
pygmy rattlesnake, red-shouldered hawk, Carolinawren, eastern bluebird, pine warbler,
opossum, marsh rabbit, cotton rat, cotton mouse, raccoon, and bobcat.

Pine Rockland occurs on relaively flat, moderately to well drained terrain. Because
limestone bedrock is a or very near the surface, soils are generaly small accumulations of sand,
marl, and organic materid in depressions and crevices in the rock surface. Drainage varies
according to the porogity of the limestone substrate, but it is generaly rapid. Consequently, most
gtes are wet for only short periods following heavy rains. During the rainy season, however,
some sites may be shalowly inundated by very dow flowing surface water for up to 60 days
each year.

Fireisanimportant physicd factor and must be periodicaly introduced into Pine
Rocklands to keep them from succeeding to Rockland Hammock. Natural fires probably
occurred every 3 to 10 years during pre-Columbian times. The degree of understory
development is directly related to the length of time since the last fire. If understory
development progresses for more than 8 to 10 years, fire will probably not penetrate, or it will be
catastrophic.

Temperature also plays an important role in Pine Rocklands. Because the large
congtituent of tropical and subtropica plants are more exposed to bel ow-freezing temperaturesin
the relatively open understory, they are more likely to succumb to freeze damage than
conspecificsin the sheltered Rockland Hammocks. Thus, below-freezing temperatures help
reduce tropica hardwood encroachment in Pine Rocklands.

Pine Rocklands are extremdy limited in digtribution, occurring aong the southern
extreme of the Atlantic Coastd Ridge, or the Miami Rock Ridge, and in scattered locationsin the
lower HoridaKeys and other digunct areas of south Florida. The tremendous devel opment
pressuresin these rgpidly urbanizing areas have greetly reduced the extent of this community;
much of the remaining Pine Rockland isin poor condition because of improper management, or
it iss0 isolated and confined by surrounding developments that proper management is not
possble. Additiondly, Brazilian pepper and other exotic plants have profusely invaded many
Pine Rocklands.
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Pine Rocklands harbor adiverse array of tropica and subtropicd plants and animals that
are endemic to South Florida. Severd of these are considered to be endangered, threatened, or
rare. Additiondly, severa speciesthat are widespread in the West Indies are found in the United
States dmost exclusvely in Pine Rocklands.

Rockland Hammock - (synonyms: tropica hammock, hardwood hammock). Rockland
Hammock is characterized as a hardwood forest on upland Stes in regions where limestone is
very near the surface and is often exposed. These forest have high species diversity and are often
dominated by trees 60 feet or taler. Typicd plantsinclude live oak, gumbo-limbo, wild
tamarind, soppers, pigeon plum, false magtic, poisonwood, mahogany, inkwood, marlberry,
lancewood, strangler fig, wild coffee, bustic, black ironwood, paradise tree, satin lesf, redbay,
cabbage padm, laurel oak, tallowwood, prickly ash, hackberry, guiana-plum, shortledf fig, cat's
claw, soapberry, sea grape, coffee colubrina, soldierwood, geiger tree, wild pine, Spanish moss,
ferns, coonties, poison ivy, greenbrier, and fox grape. Typicd animasinclude tree snail, Schaus
swalowtail, white-crowned pigeon, woodrat, and cottonmouse.

Rockland Hammocks occur on high ground that does not normally flood, but they are
often dependent upon high water tables to maintain reservoirsin solution festures of the
limestone and to keep humidity levels high. The dense canopy minimizes temperature
fluctuations by reducing soil warming during the day and heet loss at night. Mesic conditions
are further developed by the hammock's rounded profile, which deflects winds, thus limiting
desiccation during dry periods and reducing interior storm damage.

Rockland Hammocks are frequently located within wetlands that serve as essentiad
fircbreaks. They are susceptible to fire when the water table drops more than two feet below
ground surface or the soil moisture content isless than 35%. Although Rockland Hammock can
reestablish within 25 years after afire, maximum development of structure and diversity
probably requires more than 100 fire-free years.

Rockland Hammock is the advanced successiona stage of Pine Rockland. It gradesinto
Coadtal Rock Barren and Marl Prairies. It may dso intergrade with Shell Mounds or Sinkholes
and be difficult to separate from them.

Rockland Hammock is a rare community that requires protection from fire, canopy
disruption, and ground water reduction. Many plants and animas of Rockland Hammocks must
a0 be protected from collectors. Rockland Hammock is prime devel opment property and is

disappearing rapidly.

Snkhale - (synonyms. lime sink, sink, solution pit, cencte, grotto, doline, chimney hole,
bananahole). Sinkholes are generdly characterized as cylindrica or conica depressionswith
deep limestone walls. Those which drain readily and only contain standing water during or for
short periods following heavy rains are consdered to be Sinkholes, while those which contain
water throughout most of the year and dry down only during extreme droughts are considered to
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be Sinkhole Lakes. The differences between these two communities are often subtle. They may
occur together if the upper portions of the limestone are typicaly above water leve, while the
lower portions are typicdly below water leve.

The vegetative sructure of Sinkholes may be that of awell-devel oped forest where sands
cover the rock and/or the sides of the Sinkholes are moderately doped. These conditions are
typicaly confined to the upper portions and around the rim of the Sinkhole. Steeper rock walls
are generaly more or less covered by mosses, liverworts, and ferns with occasond herbs and
shrubsin crevices. Typicd plantsinclude southern magnolia, sweetgum, wax myrtle, wild
grape, Virginia cregper, poison ivy, partridgeberry, greenbrier, water oak, flowering dogwood,
horse sugar, sparkleberry, diamond-lesaf oak, live oak, hophornbeam, tupelo, white ash, Forida
maple, pignut hickory, beautyberry, and gum bumelia. Steep rock walls are more or less covered
by avariety of mosses, liverworts, ferns and sometimes herbs, including such rare and threatened
species as Venus-har fern and hdberd fern. Sinkholes provide habitat for rdictua populations
of many species of sdlamanders and invertebrates that would be unable to survive in otherwise
drier aress.

Sinkholes are most common in karst areas where the underlying limestone has been
riddled with solution cavities by the chemica and physicd actions of underground waters. As
these cavities enlarge and become interconnected, large underwater caverns develop. When
water tables drop, the cavern roof is no longer supported by the hydrogtatic pressure and portions
of it may collapse, leaving a deep cylindrica or conica surface depresson known as a Sinkhole.
The organic and minera debris that collgpsed into the cavity may partidly occlude, but generdly
does not completely block, the Sinkhol€e's connections with the underground water table. Thus,
Sinkholes frequently function as aquifer recharge areas. Some Sinkholes are the relics of ancient
springs or swalowholes, flow having ceased because of lower water tables. The relic stream bed
may still be discernible, but has been obliterated in most cases.

Steep limestone wdlls generdly restrict soils to organic accumulations in cracks and
crevices. Where the sides of a sinkhole have collapsed, sands may have dumped over the
limestone, creeting conditions smilar to a Slope Forest.

Sinkholes generdly have avery moist microclimate. The depressionitself helps protect
the Sinkhole from drying winds, while the fringe of trees surrounding the Sinkhole often form a
nearly complete canopy which shdters the Sinkhole from intensve insolation. Additiondly,
seepage from the surrounding uplands may dowly moisten the walls, while the frequent presence
of sanding water contributes to the high humidity. These conditions may aso buffer
temperature extremes, alowing a unique mixture of tropica and temperate florato exist in many
Florida Sinkholes.

Sinkholes and Sinkhole Lakes are often the antecedents of other Lacustrine and

Paustrine communities, including Dome Swamp; Depresson Marsh; and Sandhill Upland,
Flatwoods and Prairie Lakes. When severa Sinkholes coalesce, Basin Marsh or Swamp and
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Clastic Upland, Marsh or Swvamp Lakes may eventualy develop. Thus, the digtinctions between
Sinkhole communities and other related communities are frequently subtle, as one very gradudly
succeeds to another. The limestone dissolution processes that initiated their devel opment
continue, and subsequent droughts which lower ground water tables could renew the Sinkhole
development process.

Sinkholes are extremey fragile communities. Ther popularity as recregtiona arees
subjects their florato trampling and their steep walls to severe eroson from foot traffic and, in
some cases, from dirt bikes. Sinkhole Lakes attract swimmers and divers whose activities may
disturb the agquatic community aswell. The unique flora of many Sinkholes has made them
additionally vulnerable to overcollection.

Sinkholes are frequently used as dump Sites. These activitieswill degrade water qudity
in the Sinkhole and eventudly the underground aguifer. Thus, litter and refuse should be
removed promptly when they occur. Similarly, pollution of the water supplies (aquifer and
seepage sources) should be avoided. Chemica applications, waste treetments, and spills on the
surrounding upland should be closely monitored to determine their potentia impacts and
mitigation requirements.

The ddlicate microclimate of Sinkholes may aso be easily disturbed by activitiesin the
surrounding areas. Logging of the surrounding canopy will increase both insolation and
sedimentation levels, while mgor soil disturbances in the surrounding uplands could disrupt
seepage water sources. Large withdrawals of groundwater nearby could substantialy lower
water tables and reduce the hydroperiods of Sinkhole Lakes. Any of these activities could
ggnificantly dter the microdimate and induce deleterious vegetationa responses. Likewise, the
invasion of exatic plant speciesis dso aconcern in these important communities.
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MESIC FLATLANDS - flat, moderately well-drained sandy substrates with admixture of
organic materid, often with ahard pan.

Dry Prairie - (synonyms. pam savannah, pametto prairie, pindand-threeawn range).
Dry Prairieis characterized as a nearly tredess plain with a dense ground cover of wiregrass,
saw palmetto, and other grasses, herbs, and low shrubs. Other typica plantsincdude
broomsedge, carpet grass, runner oak, Indian grass, love grass, blazing star, rabbit tobacco, pine
lily, marsh pink, milkwort, goldenrod, musky mint, pawpaw, dwarf wax myrtle, gdlberry,
stagger bush, fetterbush, and dwarf blueberry. Typical animasinclude box turtle, six-lined
racerunner, black racer, coachwhip, turkey vulture, crested caracara, bobwhite, sandhill crane,
burrowing owl, loggerhead shrike, meadowlark, grasshopper sparrow, least shrew, cotton ret,
harvest mouse, spotted skunk, and bobcat.

Dry Prairie occurs on relatively flat, moderately to poorly drained terrain. The soils
typicaly condst of 1 to 3 feet of acidic sands generadly overlying an organic hardpan or clayey
subsoil. The hardpan substantialy reduces the movement of water below and above its surface,
such that Dry Prairies may become flooded for short periods during rainy seasons. The norma
water table, however, is severd inchesto severd feet below the surface. Dry Prairieisvery
amilar to Mesic Hatwoods in most respects, except that pines and pams are absent or & a
density below one tree per acre.

The naturd fire frequency in Dry Prairies gppearsto be every 1 to 4 years, which
averages dightly more frequent than generaly occursin Mesic Flatwoods. The higher frequency
of fireis probably the primary factor that limits pine recruitment in this community. Some
authorities suggest thet fire every 1 to 4 yearsis unnaurdly high and an artifact of human
intervention; i.e.,, they suggest that Dry Prairieis not a natura biological community. Other
authorities disagree and suggest that Dry Prairies were a one time more widespread. Further
research is necessary to solve this controversy.

Dry Prairieis closely associated with and often gradesinto Wet Prairie or Mesic
Flatwoods. Some Mesic Flatwoods differ only in having a pine overstory, and when timbered
are often difficult to distinguish from Dry Prairies. Many of the plants and animals occurring in
Dry Prairies al'so occur in Scrubby Flatwoods, Mesic Flatwoods, Sandhill, and Coastal
Grasdand.

Dry Prairies are gpparently endemic to FHoridaand largely confined to afew regions of
the sate. Most representatives of this community have been converted to farm fields or citrus
groves. Thefew remnants of Dry Prairie are disgppearing rapidly. Because Dry Prairieisan
important habitat for savera animals that occur nowhere e se in the eastern United States (e.g.,
caracara and burrowing owl), the preservation of existing tracts through gppropriate management
IS paramount.

Mesic Flatiwoods - (synonyms. pine flatwoods, pine savannahs, pine barrens). Mesic
Flatwoods are characterized as an open canopy forest of widdly spaced pine trees with little or no
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understory but a dense ground cover of herbs and shrubs. Severa variations of Mesic Flatwoods
are recognized, the most common associations being longleaf pine - wiregrass - runner oak and
dash pine - gdlbery - saw pametto. Other typicd plantsinclude: St. Johns-wort, dwarf
huckleberry, fetterbush, dwarf wax myrtle, stlagger bush, blueberry, gopher apple, tar flower, bog
buttons, blackroot, fase foxglove, white-topped aster, yellow-eyed grass, and cutthroat grass.
Typica animals of Mesic Flaiwoodsinclude: oak toad, little grass frog, narrowmouth toad,

black racer, red rat snake, southeastern kestrel, brown-headed nuthatch, pine warbler, Bachman's
sparrow, cotton rat, cotton mouse, black bear, raccoon, gray fox, bobcat, and white-tailed deer.

Mesic Flatwoods occur on relatively flat, moderately to poorly drained terrain. The soils
typicaly conss of 1-3 feet of acidic sands generdly overlying an organic hardpan or clayey
subsoil. The hardpan substantialy reduces the percolation of water below and above its surface.
During the rainy seasons, water frequently stands on the hardpan’s surface and briefly inundates
much of the flatwoods, while during the drier seasons, ground weter is unobtainable for many
plants whose roots fail to penetrate the hardpan. Thus, many plants are under the stress of water
saturation during the wet seasons and under the stress of dehydration during the dry seasons.

Another important physica factor in Mesc Flatwoods is fire, which probably occurred
every 1 to 8 years during pre-Columbian times. Nearly al plants and animasinhabiting this
community are adapted to periodic fires, severd species depend on fire for their continued
exigence. Without relatively frequent fires, Mesic Flatwoods succeed into hardwood- dominated
forests whose closed canopy can essentidly diminate the ground cover herbs and shrubs.
Additiondly, the dense layer of litter that accumulates on unburned Sites can diminate the
reproduction of pines which require aminerd soil substrate for proper germination. Thus, the
integrity of the Mesic Flatwoods community is dependent on periodic fires. However, fires that
are too frequent or too hot would diminate pine recruitment and eventudly transform Mesic
Flatwoods into Dry Prairie.

Mesic Flatwoods are closdaly associated with and often grade into Wet Flatwoods, Dry
Prairie, or Scrubby Flatwoods. The differences between these communities are generaly related
to minor topographic changes. Wet Flawoods occupy the lower wetter areas, while Scrubby
Flatwoods occupy the higher drier areas.

Mesic Hatwoods are the most widespread biological community in Florida, occupying an
estimated 30 to 50% of the state's uplands. However, very few undisturbed areas of Mesic
Flatwoods exist because of habitat mismanagement and slvicultura, agriculturd, or resdentia
development. Mesic Hatwoods are often fairly resilient, and with proper management they can
generdly be restored.

Mesic Hammock - (new community added 4/4/05 — modified 4/14/05 - Ann F. Johnson)
is a hardwood forest community of open or closed canopy dominated by live oak (Quercus
virginiana), with cabbage pam (Sabal palmetto) often present in the canopy and subcanopy.
Epiphytes (ferns orchids and bromeliads) are often found and may become abundant in
undisturbed stands. Shrubby understory may be dense or open, tall or short and is composed of
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saw pa metto (Serenoa repens), beautyberry (Callicarpa americana), and wax myrtle (Myrica
cerifera), with the addition of tropica shrubs, such as nakedwood (Myr cianthes fragrans) and
wild coffee (Psychotria nervosa), in the south. The herb layer is often sparse or patchy and
congsts of various grasses, including low panic grasses (Dichanthelium spp.) and basket grass
(Oplismenus hirtellus), and sedges. Mesic hammock usualy occurs as fringes or smdl patches
on the borders of, or in higher parts of, rivers, swamps, marshes, and large lakes, and ranges
from centra and south FHorida (Polk to Dade and Collier counties) northward aong the Atlantic
and Gulf coasts to North Carolinaand Texas. Soils are sand mixed with organic matter and are
normally dry underfoot. It isdigtinguished from prairie hammock by its Stuation bordering
wetlands in an upland landscape, rather than on risesin amarshy, wetland landscepe; it differs
from hydric hammock in the absence of wetland trees such as sweetbay (Magnolia virginiana)
and black gum (Nyssa biflora), and from xeric hammock in the absence of sand live oak
(Quercus geminata), myrtle oak (Quercus myrtifolia) and other scrub species. It is distinguished
from maritime hammock by its inland occurrence on non-dune substrates and from upland
hardwood and upland mixed forests to the north by its low species diversity and lack of many
characterigtic deciduous broad-leaved trees in the canopy and subcanopy, such as Quercus
michauxii, Carpinus caroliniana, and Cornus florida, aswdl as by its occurrence on sandy soils
in contrast to the loamy or clay-based soils on which upland forests occur. It isfound primarily
in Floridawhere its area may be between 100,00 and 500,000 acres, dthough thisis difficult to
edimate since it occurs as scattered small stands or fringing bordersin amatrix of dry prairie,
mesic flatwoods, floodplain marshes, or hydric hammock. Examples may be found around large
lakes in Osceola and Polk counties, and dong the St Johns River marshes.

Prairie Hammock - (synonyms. pam/oak hammock, hydric hammock). Prairie
Hammock is characterized as a clump of tal cabbage padms and live oaksin the midst of prairie
or marsh communities. These hammocks generdly have a very open understory athough saw
pametto typicaly rings the perimeter of these rounded clumps. Other typica plants include wax
myrtle, water oak, stoppers, marlberry, pigeon plum, poison ivy, poisonwood, orchids, and
lidflowers. Typica animas include box turtle, southeastern five-lined skink, black racer, and
severa species of shrews and rodents.

Prairie Hammocks occur on dight risesin relatively flat terrain. Soils generdly consst
of sands overlying cacareous marls but may be a more complex association of marl, pest, and
sand over limestone. Prairie Hammocks may flood during extreme high water, but they are
seldom inundated for more than 10 to 40 days each year. Oak and pam dominated Prairie
Hammocks on drier Stestolerate occasiond light ground fires, but more diverse hammocks
rarely burn. Sites with heavy shrub layers are liable to be severdy damaged by a canopy fire.

Prairie Hammock may be associated with or grades into Hydric Hammock, Rockland
Hammock, or Shell Mound. It isan advanced successiona stage of Mesic Flatwoods, Dry
Prairie, or Marl Prairie. Prairie Hammock aso shares many species with Xeric Hammock and
Maritime Hammock.
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Prairie Hammock is largdly restricted to peninsular Florida. Although Prairie Hammocks
are widespread and fairly common, their generdly small size increases their vulnerability to
disturbances.

Scrubby Flatwoods - (synonyms. xeric flatwoods, dry flatwoods). Scrubby Fatwoods
are characterized as an open canopy forest of widely scattered pine trees with a sparse shrubby
understory and numerous areas of barren white sand. The vegetation is a combination of Scrub
and Mesic Fatwoods species, Scrubby FHatwoods often occupy broad transitions or ecotones
between these communities. Typical plantsinclude longleaf pine, dash pine, sand live oak,
Chapman's oak, myrtle oak, scrub oak, saw pametto, staggerbush, wiregrass, dwarf blueberry,
gopher gpple, rusty lyonia, tarflower, golden-agter, lichens, silkbay, garberia, huckleberry,
goldenrod, runner oak, pinweeds, and frostweed.

Scrubby Hatwoods generdly occur intermingled with Mesic Flatwoods adong dightly
elevated rdictud sandbars and dunes. The white sandy soil is severa feet degp and drains
rapidly. However, the water table is unlikely to be very deep. Scrubby Fatwoods normaly do
not flood even under extremely wet conditions. Temperatures and humidities of air and soil in
Scrubby FHatwoods fluctuate substantialy more than in most other communities because the
scattered overstory, sparse understory, and barren sands of Scrubby Flatwoods do not ameliorate
daily and seasond changes very well.

Although the elevated, deeper sandy soils of scrubby flatwoods engender adrier
environment than the surrounding mesic flatwoods, the general sparsity of ground vegetation and
the greater proportion of relatively incombustible scrub-oak lesf litter reduces the frequency of
naturdly occurring fires. Only after along absence of fire and during periods of drought does
the lesf litter become sufficiently combustible and concentrated enough to support an ecological
burn. Severd species of plantsin Scrubby Flatwoods are typica scrub plants which endure only
when long intervas between fires occur. Thus, a periodicity of gpproximately 8 to 25 years
between fires gppears to be natura for this community.

Scrubby Flatwoods are associated with and often grade into Mesic Hatwoods, Scrub, Dry
Prairie or Sandhills. This community is essentidly a Mesic Flawoods with a Scrub understory.
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WET FLATLANDS - flat, poorly drained sand, marl or limestone substrates.

Hydric Hammock - (synonyms. wetland hardwood hammock, wet hammock). Hydric
Hammock is characterized as awell developed hardwood and cabbage palm forest with a
variable undergtory often dominated by pams and ferns. Typica plants include cabbage pam,
diamond-leaf oak, red cedar, red maple, swamp bay, sweetbay, water oak, southern magnolia,
wax myrtle, saw pametto, bluestem palmetto, needle pam, poison ivy, dahoon holly, myrane,
hackberry, sweetgum, loblolly pine, Florida em, swamp chestnut oak, American hornbeam,
Walter viburnum, royd fern, peppervine, ratanvine, yellow jessamine, and Virginia cregper.
Typicd animasincdude green anole, flycatchers, warblers, and gray squirrdl.

Hydric Hammock occurs on low, flat, wet sites where limestone may be near the surface
and frequently outcrops. Soils are sands with considerable organic materid that, dthough
generdly saturated, are inundated only for short periods following heavy rains. The norma
hydroperiod is seldom over 60 days per year. Because of their generdly saturated soils and the
gparsty of herbaceous ground cover, Hydric Hammocks rarely burn.

Hydric Hammock occurs as patchesin avariety of lowland Stuations, oftenin
association with springs or karst seepage, and in extensive forests covering lowlands just inland
of coastd communities. Hydric Hammock generdly gradesinto Floodplain Swvamp, Strand
Swamp, Basin Swamp, Baygdl, Wet Flatwoods, Coastal Berm, Maritime Hammock, Slope
Forest, Upland Mixed Forest, or Upland Hardwood Forest. Hydric Hammock is often difficult to
differentiate from Bottomland Forest, Prairie Hammock, and Floodplain Forest.

The normd hydrologica regime must be maintained in Hydric Hammock. If the water
tableislowered, Hydric Hammock will gradudly change to mesic conditions. If the hammock is
flooded, many treeswill die and eventualy be replaced by more hydrophytic species.

Marl Prairie - (synonyms. scrub cypress, marl flat, dwarf cypress savanna, sedgeflat,
spikerush marsh). Marl Prairies are sparsely vegetated seasonal marshes on flatlands dong the
interface between deeper wetlands and coastal or upland communities where limestone is near
the surface. The freshwater marl substrate is derived from periphyton, masses of algae and other
minute organisms, that grow floating or loosdly attached to the vegetation and exposed
limestone. These organisms precipitate calcium carbonate when surface water is present.
Dominant plants include muhly grass, sawgrass, spikerush, bluestem, beakrush, shoregrass, and
pond cypress. Although generally a system of sedges, grasses, and grass-like plants of varying
heights and densities, widely scattered, stunted cypress or mangrove trees are often present.
These cypress trees, sometimes called dwarf, toy or hat rack cypress, have huge buttresses,
gnarled bonsai-like crowns, and may be hundreds of years old. Other typica plantsinclude
fragrant waterlily, pickerelweed, wiregrass, asters, love grass, wild pine, cutgrass, panicums,
black sedge, sand cordgrass, svamp lily, stargrass, musky mint, milkwort, white-top sedge,
cowhorn orchid, fire flag, dogfennd, and many others.
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The highly akdine marl soilsarefrom 2 inchesto 3.5 feet thick and arefine gray or
white muds. The most extengve types are freshwater Perrine marl, which islargely cacite and
marine aragonite deposits, which are found mostly on coagtd Stes. The substrate may be
concrete-likein the winter and spring dry seasons but soft and, dippery when wet. The soilsare
seasondlly flooded but the hydroperiod is highly variable.

Marl Prairies may grade into Wet Prairies or Wet Flatwoods and often occur in a
continuum with Pine Rockland, Strand Swamp, and Basin Wetlands. 1n the absence of fire,
succession is generdly toward Prairie Hammock. Marl Prairies generaly occur where fire has
burned off surface peat and sawgrass rhizomes. The vegetation is frequently so sparse that it will
not carry afire.

Withinthe U.S,, Marl Prairies are limited to south Horida and have severd species
endemic to the state. Severd very large examples of this NC occur in the Everglades Nationa
Park and in Big Cypress National Preserve.

ThisNC is extremdy vulnerable to hydrologica modifications and disruption of the
natural fireregime. The soft subgtrate surface is easily disturbed and damaged by offroad
vehicles

Wet Fatwoods - (synonyms. low flatiwoods, moist pine barren, hydric flatwoods, pond-
pine flatwoods, pocosin, cabbage palm/pine savannah or flatwoods). Wet Flatwoods are
characterized as relatively opencanopy forests of scattered pine trees or cabbage palms with
ether thick shrubby understory and very sparse ground cover, or a sparse understory and adense
ground cover of hydrophytic herbs and shrubs. Several variations exist between these extremes.
Typical plants include pond pine, dash pine, sweetbay, spikerush, beakrush, sedges, dwarf wax
myrtle, galberry, titi, saw pametto, creeping beggarweed, deer tongue, gay feather, greenbrier,
bluestem, and pitcher plants. Typicad animasinclude oak toad, cricket frog, chorus frog, black
racer, yellow rat snake, diamondback rattlesnake, pygmy rattlesnake, red-shouldered hawk,
bobwhite, opossum, cottontail rabbit, cotton rat, cotton mouse, raccoon, striped skunk, bobcat,
and white-tailed deer.

Wet Hatwoods occur on rlatively flat, poorly drained terrain. The soilstypicaly consst
of 1 to 3 feet of acidic sands generdly overlying an organic hardpan or clay layer. Cabbage
palm flatwoods tend to occur on more circumneutral sands (pH 6.0 - 7.5) underlain by marl or
shell beds. The hardpan subgtantialy reduces the percolation of water below and above its
aurface. During the rainy season, water frequently stands on the surface, inundating the
flatwoods for 1 or more months per year. During the drier seasons, ground water isless
accessible for many plants whose roots fail to penetrate the hardpan. Thus, many plants are
under the stress of water saturation during the wet seasons, and under the stress of dehydration
during the dry seasons.

Another important physica factor in Wet FHiaiwoods isfire. Natura fires probably

28



occurred every 3 to 10 years during pre-Columbian times. Nearly dl plants and animals
inhabiting this community are adapted to periodic fires, and severa species depend on fires for
their continued existence. Without relatively frequent fires, Wet Hatwoods succeed into
hardwood dominated forests whose closed canopy would essentidly eiminate the ground cover
herbs and shrubs. In fact, much of the variation in community structure is probably associated
with fire frequency. Thus, the longer the period of time since the lat fire, the more deve oped
will be the understory shrubs. If the understory is alowed to grow for too long, the
accumulation of needle drape and the height of flammable understory shrubs will increase the
probability of a catastrophic canopy fire.

Wet Flatwoods are closely associated with and often grade into Hydric Hammock, Mesic
Hatwoods, Wet Prairie, or Basn Swamp. Wet Fatwoods may aso grade into Dome Swamp or
Strand Swamp, but the absence of a Wet Prairie ecotone suggests that the hydrology has been
disturbed.

Although Wet Flatwoods may have been an abundant biological community of the
Coadtd Plain a onetime, examples with an intact overstory and understory, without exatics, and
with the potentid for future maintenance by fire arerare. They arerdatively redlient to
overstory damage but recover poorly when the ground cover or hydrology has been disturbed.
Wet Hatwoods are vulnerable to disruptions of fire and hydrologica regimes. Exotic plants
readily invade Wet Hatwoods in south Florida and must be controlled promptly.

Wet Prairie - (synonyms. sand marsh, savannah, coastal savannah, coastdl prairie, pitcher
plant prairie). Wet Prairie is characterized as atredess plain with a sparse to dense ground cover
of grasses and herbs, including wiregrass, toothache grass, maidencane, spikerush, and beakrush.
Other typical plantsinclude hatpins, marsh pinks, crownbeard, sundews, black-eyed susan,
gargrass, white-top sedge, meadowbeauity, yellow-eyed grass, sneezeweed, sunflower, wax
myrtle, pitcher plants, tickseed, St. John's wort, and panicums. Typica animasincude cricket
frog, chorus frog, little grass frog, black racer, yellow rat snake, cottonmouth, pygmy raitlesnake,
northern harrier, caracara, southeastern kestrel, killdeer, long-billed marsh wren, red-winged
blackbird, marsh rabhbit, cotton rat, and cotton mouse.

Wet Prairie occurs on low, rdlatively flat, poorly drained terrain of the coastd plain.
Soilstypicdly consgst of sands often with a subgtantid clay or organic component. The most
important physicd factors are hydrology and fire. Wet Prairieis seasonally inundated or
saturated for 50 to 100 days each year and burns every 2 to 4 years. Wax myrtle quickly invades
and will dominate Wet Prairies with longer fire intervas. In south Florida, meldeucainvasions
can serioudy impact Wet Prairies. Generaly, Wet Prairies have a much shorter hydroperiod
than other herbaceous wetlands and are subject to regular and prolonged desiccation during the
dry season dueto their flat topography.

Wet Prairieis closely associated with and often grades into Wet Flatwoods, Depression

Marsh, Seepage Sope, Mesic FHawoods, or Dry Prairie. Severd other biological communities
have somewhat smilar gpecies compostions or overlap in characterigtics, including Swale,
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Seepage Slope, Basin Marsh, Floodplain Marsh, and Marl Prairie.

Wet Prairies were probably common throughout the Coastdl Plain at onetime. Few good
quality, intact examples remain and some types, e.g. pitcher plant prairies, are becoming
increesingly rarer. Wet Prairie is vulnerable to hydrologica and fire regime dterations,
overgrazing, and soil disturbances by off-road vehicles. Recovery from disturbancesis often
poor and dow.
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SEEPAGE WETLANDS - doped or flat sands or peat with high moisture levels
maintained by downd ope seepage.

Bayadl - (synonyms. seepage swamp, bayhead, bay swvamp). Baygdls are generdly
characterized as densely forested, pest-filled seepage depressions often at the base of sandy
dopes. The canopy is composed of tal, densely packed, generaly straight-boled evergreen
hardwoods dominated by sweetbay, swamp red bay, and loblolly bay. A more or less open
understory of shrubs and ferns commonly occurs, while sphagnum mats are often interlaced with
the convoluted tree roots. Other typica plants include dahoon holly, Atlantic white cedar,
fetterbush, mae-berry, myrtle-leaved holly, large gdlberry, wax myrtle, odorlesswax myrtle,
hurrah-bush, dog-hobble, white ader, possumhaw, red chokeberry, Virginiawillow, laurd
greenbrier, poison ivy, cinnamon fern, chain fern, wild grape, netted chain fern, sweetgum,
cypress, lizard'stail, and needle pam. Typica animas include mole sdamander, southern dusky
sdlamander, southern mud salamander, opossum, southeastern shrew, short-tailed shrew, marsh
rabbit, black bear, raccoon, southern mink, and bobcat.

Baygdlstypicdly develop at the base of a dope where seepage usudly maintainsa
saturated peet substrate. They may aso be located at the edges of floodplains or in other flat
areas where high lowland water tables help maintain soil moisure. Baygdl soils are generdly
composed of peat with an acidic pH (3.5 - 4.5).

Since Baygdlsrarely dry out enough to burn, the normd fireintervd in these
communities is probably 50-100 years or more. After afire, bay trees usually resprout from the
roots and replace themsalves, but severe fires may change a Baygdll into a different community.
If only asmall amount of surface peet is removed, aBaygal may be replaced by a Wet
Flatwoods community. If the ground surfaceis lowered considerably, willows may invade,
followed by a cypress-gum community. With recurrent fire, the Ste will become ashrub bog. If
the subsurface peat does not burn and fire and hydrological regimes are undisturbed, a burned
out bay forest may be replaced by a stand of white cedar.

Baygdl is often associated with and may grade into Seepage Sope, Floodplain Forest or
Floodplain Swamp. The species composition of Baygdlls frequertly overlgps with Bog, Dome
Swamp, Basin Swamp, Strand Swamp, Bottomland Forest, Wet Flatwoods, and Hydric
Hammock.

Baygdls are dependent upon seepage flow and a high water table. Alterationsin the
local or regiond hydrology could impact Baygdl communities. They may dso need fire
protection during droughts, especidly if water tables are lowered. Baygdls are vulnerable to
logging, peat mining, and conversion to agriculturd land. When drained, the peat soils are
vaued for farming, athough they then begin to oxidize and disgppear. The renewed interest in
mining peeat as fud may place greater pressure on these wetlands.

Seepage Slope - (synonyms: herb bog, pitcher plant bog, grass-sedge bog, shrub bog,
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seep). Seepage Slopes are wetlands characterized as shrub thickets or boggy meadows on or at
the base of a dope where moisture is maintained by downd ope seepage such that the ground is
usualy saturated but rarely inundated. They generdly occur where water percolating down
through the sand hits an impermesable layer, such asclay or rock. Typica plantsinclude pond
pine, dash pine, longleaf pine, titi, fetterbush, myrtle-leaved hally, black titi, male-berry, large
gdlberry, dahoon holly, gdlberry, white cedar, tulip poplar, wax myrtle, odorless wax myrtle,
blueberry, dog-hobble, racemed fetterbush, sweet pepperbush, possumhaw, Virginiawillow,
laurel greenbrier, wiregrass, pitcher plants, beakrush, cutthroatgrass, orchids, cinnamon fern,
chain fern, bluestem, ydlow-eyed grass, and an array of insectivorous plants. A large number of
orchids, insectivorous plants, showy wildflowers and other plant pecies associated with thisNC
are rare or endemic and consdered endangered or threatened. Typica animasinclude the pine
barrens treefrog, squirrel treefrog, ribbon snake, and cottonmouth.

Seepage Sope soils are acidic, loamy sands with low nutrient availability that are
congtantly saturated by seepage except during droughts. They are rardly inundated, dthough
gmadl pools and rivulets are common. Fire with afrequency of about 5 years or less limits shrub
and tree invasion and recycles nutrients in herb bogs. Shrub bogs typicaly burn no more often
than once every 20 to 50 years. In the absence of fire, larger woody plants establish, the
increased trangpiration of which lowers soil moisture levels. Over a period of years without fire,
the Bog becomes drier and a Baygal may develop.

The pitcher plant and shrub types of this NC occur mostly in two regions of Florida, the
western panhandle and northeast Forida, while cutthroat seeps occur aong the lower centra
ridge. Seepage Slopes may be limited in the U.S. to the southern Gulf coadta plain. Recent
esimatesindicate that only about 1% of the origind extent of thistype of system remains.

Conversion to pine plantations may have destroyed more Seepage Sopes than dl other
factors combined. Their topographic position is convenient for farm pond congtruction and they
are subjected to hydrologic effects from avariety of nearby development activities. Many
Seepage Sopes are very small and can easily be destroyed by fire lanes, rights-of-way, or ditches
that disturb the ddlicate hydrologic baance.
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FLOODPLAIN WETLANDS - flat, dluvia sand or peat substrates associated with riverine
Naturd Communities and subjected to flooding but not permanent inundation.

Bottomland Forest - (synonyms:  bottomland hardwoods, river bottom, stream bottom,
lowland hardwood forest, mesic hammock). Bottomland Forest is characterized as alow-lying,
closed-canopy forest of tall, straight trees with ether a dense shrubby understory and little
ground cover, or an open understory and ground cover of ferns, herbs, and grasses. Typicd
plants include water o2k, live oak, red maple, sweetgum, loblolly pine, white cedar, cabbage
pam, diamond-leaf oak, southern magnalia, [oblally bay, swamp tupelo, spruce pine, American
beech, dahoon holly, wax myrtle, swamp dogwood, Florida em, stiffcornel dogwood, and
American hornbeam. Typicd animds include marbled sdlamander, mole sdamander, three-
lined sdlamander, dimy sdamander, five-lined skink, ringneck snake, gray rat snake, eastern
king snake, cottonmouth, wood duck, red-tailed hawk, turkey, yelow-billed cuckoo, screech
owl, great-horned owl, ruby-throated hummingbird, acadian flycatcher, pileated woodpecker,
hermit thrush, cedar waxwing, yellow-throated warbler, opossum, gray squirrd, flying squirrel,
raccoon, mink, gray fox, bobcat, and white-tailed deer.

Bottomland Forest occurs on low-lying flatlands that usudly border streams with distinct

banks, such that weater rarely overflows the stream channel to inundate the forest. They o
occur in scattered low spots in basins and depressions that are rardly inundated, which alows
typica upland speciesto survive. Soils are generaly amixture of clay and organic materids.
The water table is high, but Bottomland Forests are inundated only during extreme floods or
exceptionaly heavy rains (i.e, not annudly). Tree dengty and species diversity isrddively
high. The canopy is dense and closed, except during winter in areas where deciduous trees
predominate. Thus, air movement and light penetration are generdly low, making the humidity
high and rlatively constant. Because of these characteritics, Bottomland Forestsrarely burn.

Bottomland Forest is a very stable community that requires a hundred years or more to
mature. In some cases, it is an advanced successond stage of a Bog community. Bottomland
Forest may be extremely difficult to distinguish from Floodplain Forest or Hydric Hammock.
They can generdly be separated during periods of typicd high water, when the latter two
communities would be inundated, while Bottomland Forest would not. Bottomland Forest is
often associated with and grades into Foodplain Forest, Hydric Hammock, Mesic Hatwoods,
Upland Mixed Forest, Upland Hardwood Forest, Slope Forest, Maritime Hammock, Baygall, or
Wet Flatwoods. There may be much species overlgp among these communities.

Bottomland Forests are widespread throughout the Coastal Plain but are less extensive in
Horidathan dsewhere. Nearly dl Bottomland Forests have suffered from timbering operations,
which frequently leave long-lagting scars from soil disturbance. Ther location on substrates that
occasondly are inundated or saturated make Bottomland Forests generaly unsuitable for
development.

Floodplain Forest - (synonyms: bottomland hardwoods, seasonadly flooded basins or

33



flats, oak-gum-cypress, m-ash-cottonwood, second bottom, levee forest, river terrace, river
ridge). FHoodplain Forests are hardwood forests that occur on drier soils at dight elevations
within floodplains, such as on levees, ridges and terraces, and are usudly flooded for a portion of
the growing season. Foodplain Forests are largely redtricted to the dluvid rivers of the
panhandle. The dominant trees are generadly mixed mesophytic hardwoods, such as overcup
oak, water hickory, diamond-leaf oak and swamp chestnut oak. The understory may be open and
parklike or dense and nearly impenetrable. Other typicd plants include bluestem pametto,
willow oak, green ash, Florida em, sweetgum, hackberry, water oak, American hornbeam, tulip
poplar, coastal plain willow, black willow, eastern cottonwood, swvamp cottonwood, river birch,
red maple, slver maple, box elder, American sycamore, catapa, sweetbay magnolia, hawthorn,
swamp azalea, pink azalea, gulf sebastiana, lanceleaf greenbrier, poison ivy, peppervine,
rattanvine, indigo bush, white grass, plume grass, redtop panicum, caric sedges, slverbdls,
crossvine, American wisteria and wood grass.

Hoodplain Forests harbor a diverse array of animals including both temporary resdents
and permanent resdents. Typicd animads include marbled salamander, mole sdlamander, two-
toed amphiuma, Alabama waterdog, Southern dusky salamander, two-lined sdlamander, three-
lined sdamander, dwarf sdamander, dimy salamander, rusty mud sdlamander, Srens, southern
toad, cricket frog, bird-voiced treefrog, gray treefrog, bullfrog, river frog, Southern leopard frog,
dligator, river cooter, stinkpot, Southeastern five-lined skink, broadhead skink, mud snake,
rainbow snake, redbelly watersnake, brown water snake, glossy crayfish snake, black swamp
snake, cottonmouth, yellow-crowned night-heron, wood duck, Mississppi kite, swalowtall kite,
red- shouldered hawk, woodcock, barred owl, chimney swift, hairy woodpecker, pilested
woodpecker, Acadian flycatcher, Carolinawren, veery, white-eyed vireo, red-eyed vireo, parula
warbler, prothonotary warbler,

Swainson's warbler, hooded warbler, cardina, towhee, opossum, southeastern shrew, short-tailed
shrew, beaver, wood rats, rice rats, cotton mouse, golden mouse, bear, and raccoon.

Soils of Floodplain Forests are variable mixtures of sand, organics, and dluvids, which
are often didtinctly layered. Hydroperiod is the primary physicd feature of FHoodplain Forests,
which are inundated by flood waters nearly every year for 2 to 50% of the growing season. The
organic materid accumulating on the floodplain forest floor is picked up during floods and
redigtributed in the floodplain or is washed downriver to provide acritica source of minerals and
nutrients for downstream ecosystems, in particular estuarine systems. These floods dso
replenish soil minerals through depostion on the floodplain. Floodplain Forests usualy do not
have standing water in the dry season.

Hoodplain Forests are often associated with and grade into Floodplain Swamp,
Bottomland Forest, Baygdll, or Slope Forest. The species composition is frequently smilar to
that of Hydric Hammock and Bottomland Forest communities.

The maintenance of naturd hydrologic regimesis criticd to the hedth of Floodplain

Forests and to the downstream systems with which they are connected. Species composition and
the functiona relationships throughout a river system are negatively impacted by hydrologica
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dterations such as artificia impoundments, river diversion projects, pesticide use, forest
clearcutting, or intengve agriculture.

Floodplain Marsh - (synonyms. river marsh). FHoodplain Marshes are wetlands of
herbaceous vegetation and low shrubs that occur in river floodplains, mainly in Centrd Forida
and dong the St. Johns, Kissmmee and Myakka rivers, on sandy dluvia soilswith consderable
peat accumulation. Emergent grasses, herbs, and shrubs that dominate Hoodplain Marshes
include sawgrass, maidencane, and buttonbush. Other typical plantsinclude sand cordgrass,
dotted smartweed, arrowheads, pickerelweed, reimargrass, spikerush, bulrushes, bladderpod,
common reed, coreopss, glasswort, seashore dropseed, sea purdane, and water primrose.
Typicd animasincude cricket frog, pig frog, leopard frog, American dligetor, eastern mud
snake, banded water snake, striped swamp snake, great blue heron, great egret, snowy egret, little
blue heron, tricolored heron, black-crowned night- heron, yellow-crowned night- heron, northern
harrier, sandhill crane, raccoon, and river otter.

Floodplain Marshes are maintained by regimes of fire and water. Fires apparently burn
on aone- to five-year bass under natural conditions and maintain the open herbaceous
community by redtricting shrub invasion; however, severe fires during drought periods will often

burn the mucky pest.

Floodplain Marshes are flooded with flowing water for about 250 days annually.
Shortened hydroperiods will permit invason by shrubs and subsequent loss of the marsh. Many
of these marshes have been degraded by pollution or destroyed by drainage for agricultura uses.

Floodplain Marshes are associated with, and often grade into, Wet Prairie or Riverine
communities. They eventualy succeed to Bog, if succession is not reversed by amuck fire.

Hoodplain Swamp - (synonyms. river swamp, bottomland hardwoods, seasondly
flooded basins or flats, oak-gum-cypress, cypress-tupelo, dough, oxbow, back swamp).
Floodplain Swamps occur on flooded soils along stream channels and in low spots and oxbows
within river floodplains. Dominant trees are usualy buttressed hydrophytic trees such as cypress
and tupelo; the understory and ground cover are generdly very sparse. Other typicd plants
include ogeechee tupelo, water tupelo, swamp titi, wax myrtle, dahoon hally, myrtle-leaved
holly, large gdlberry, possumhaw, hurrah-bush, white adder, lizard's tail, leether fern, royd fern,
marsh fern, soft rush, laurd greenbrier, hazel dder, hawthorn, and swamp privet.

Floodplain Swamps harbor adiverse array of animas including both temporary and
permanent resdents. Typica animdsinclude marbled sdlamander, mole sdlamander, amphiuma,
Alabama waterdog, Southern dusky salamander, two-lined sdlamander, three-lined salamander,
dwarf sdamander, dimy salamander, rusty mud salamander, southern toad, cricket frog, bird-
voiced treefrog, gray treefrog, bullfrog, river frog, Southern leopard frog, dligetor, river cooter,
ginkpot, Southeastern five-lined skink, broadhead skink, mud snake, rainbow snake, redbelly
water snake, brown water snake, glossy crayfish snake, black swamp snake, cottonmouth,
ydlow-crowned night-heron, wood duck, swallowtail kite, Mississippi kite, red-shouldered
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hawk, woodcock, barred owl, chimney swift, hairy woodpecker, pileated woodpecker, Acadian
flycatcher, Carolinawren, veery, white-eyed vireo, red-eyed vireo, parulawarbler, prothonotary
warbler, hooded warbler, Swainson's warbler, cardina, towhee, opossum, southeastern shrew,
short-tailed shrew, beaver, wood rat, rice rat, cotton mouse, golden mouse, bear, raccoon, and
bobcat.

Soils of FHoodplain Swamps are highly variable mixtures of sand, organic, and dluvid
materids, dthough some sites, especidly within doughs or on smdler streams, may have
consderable peat accumulation. Foodplain Swamps are flooded for most of the year, with sites
along channels inundated by aerobic flowing water while those of doughs and backswvamps are
flooded with anerobic water for extensive periods of time. Soils and hydroperiods determine
gpecies composition and community structure. Seasona and often prolonged inundations restrict
the growth of most shrubs and herbs, leaving most of the ground surface open or thinly mantled
with lesf litter. FHoods redigtribute detrital accumulations to other portions of the floodplain or
into the main river channd. Thisrich organic debrisis essentid to the functiond integrity of
downriver ecosystems such as estuaries. These swamps are usualy too wet to support fire.

Hoodplain Swamps are often associated with and grade into FHloodplain Forest or Hydric
hammock, and occasondly Baygdl. The species composition of FHoodplain Svampsis
frequently smilar to the Sough, Strand Swamp, Dome Swamp, and Basin Svamp communities.

Alteration of the hydroperiod by impoundments or river diversions and the disruption of
floodplain communities by forestry or agriculture have devastating consequences to entire river
and bay systems. Many plant and anima species, both onsite and down river, depend upon the
presence and natural fluctuations of these swamps for survival and reproduction.

Freshwater Tidd Swamp - (Synonyms. tidewater svamp, rivermouth swamp, sweetbay-
swamp, tupelo-redbay). Freshwater Tidal Swamps occur on floodplains near the mouths of
rivers just inland from mangroves or sdtmarshes. They are svamp forests with well-devel oped
treesinland and increasingly dwarfed trees towards the coast, often with an extensive mat of
convoluted surface roots. The dominant trees are usualy cabbage pam, black gum, bald
cypress, southern magnolia, and red cedar. Other typica plantsinclude water tupelo, pumpkin
ash, swamp bay, white cedar, titi, wax myrtle, cocoplum, dahoon holly, myrtle-leaved holly,
stbush, agters, and legther fern. Typica animas include those with marine affinities such as
olive nerites and fiddler crabs.

Freshwater Tidad Swamps occur near the mouths of rivers, often between anastomosing
channels, on soilsthat are highly organic. These swvamps are flooded by freshwater at least twice
daly in responseto tidd cycles They are extremey vulnerable to hydrologica modifications,
sdtwater intruson, and clearcut logging.

Although this NC is widespread around the southeastern U.S,, cabbage pdmisa
conspicuous dement only in Horida Because they are found only near river mouths, their
digribution isinherently limited in Horida
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Sough - Sloughs are characterized as broad shdlow channels, inundated with flowing
water except during extreme droughts, that are the degpest drainageways within Strand Swamps
and Swale systems. The vegetation structure of Soughsis variable but characterized, in generd,
by pond apple, Carolina (pop) ash, fragrant waterlily, large emergent herbs, and floating aguetic
plants. Typica plantsinclude water e m, ogeechee tupdlo, fire flag, water lettuce, golden canna,
giant cutgrass, frog's bit, duckweed, buttonbush, coastal plain willow, pickerelweed, arrowheads,
and lizard'stall. These canopied Sloughs, especidly in south Florida, are ided moist, warm
habitats for rare and endangered tropica epiphytes. Many Caribbean speciesthat occur in this
NC are virtualy never encountered in other Horida habitats. Pond gpple branches are often
heavily loaded with epiphytic orchids, bromdiads, ferns and peperomias. Typica animas are
those of adjacent Strand Swamps and Swales.

Soughs are often digned with the lowest part of linear depressonsin the underlying
limestone bedrock. The soils are pest, unless they have been destroyed by catastrophic fires that
often occur during droughts. The norma hydroperiod is at least 250 days per year.

Soughs often grade into Strand Swampps and Swaes and may aso occur in Floodplain
Swamps and Basin Swamps. Soughs are generdly abundant throughout Florida

Soughs are extremdy vulnerable to hydrologic disturbance and must have areliable,
quaity water sourceto persst. Peat mining and clearcutting are additiond threatsto this NC.

Strand Swamp - (Synonyms. cypress strand, stringer). Strand Swamps are shdlow,
forested, usudly eongated depressions or channels dominated by bald cypress. They are
generdly Stuated in troughsin aflat limestone plain. Typical plantsinclude red meple, laurd
oak, cabbage pam, srangler fig, red bay, sweet bay, coastd plain willow, wax myrtle, myrsine,
buttonbush, roya pam, poison ivy, swamp lily, legther fern, royd fern, sawgrass, svamp
primrose, water hyssop, floating heart, dotted smartweed, and arum. Canopy plants are mainly
temperate, while understory and epiphytic plants are mainly tropica. Small young trees a the
outer edge of Strand Swamps grade into large old ones in the interior, giving a strand a digtinctly
rounded cross-sectiond profile. Typica animas include ribbon snake, cottonmouth, opossum,
gray squirrel, black bear, raccoon, mink, otter, Florida panther, and white-tailed deer.

Strand Swamp soils are peat and sand over limestone. The best developed forests are on
deep peat that acts as awick to draw moisture from groundwater up into the root zone during
droughts. The norma hydroperiod is 200-300 days with a maximum water depth of 18 to 30
inches. Water is degpest and remains longest near the center where the trees are biggest.

Fire occursin Strand Swamps on a cycle of perhaps 30 to 200 years, with the largest trees
on the deepest peat towards the center of the strand burning least frequently. Fireis essentid for
maintenance of this NC; without fire, hardwood invasion and peat accumulation would convert
the strand to Bottomland Forest in afew hundred years. Cypressisvery tolerant of light suface
fires, but muck fires burning into the peat can kill the trees, lower the ground surface, and
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transform a Strand into a Slough.

The classic examples of Strand Swamp, those with tropica species, occur mainly in
Collier County, Florida, where the Fakahatchee Strand is perhaps the finest example. Strand
Swamps aso occur in other areas of the southeastern coasta plain. Strand Swamps are
extremdy vulnerable to loca as wdll asregiond hydrological modifications. Most Sirands were
heavily disturbed by logging but many have recovered well and there are afew smal strands that
are thought to be virgin.

Swae - (synonyms. dough, river of grass, glades). Swaes are marshes Situated in broad
shdlow channels with flowing water and characterized by emergent grasses, sedges, and herbs
up to ten feet tal. The dominant speciesis sawgrass. Other typicd plantsinclude buttonbush,
coagtd plain willow, arrowheads, pickerelweed, fragrant water lily, cutthroatgrass, water hyssop,
water primrose, bladderwort, and muhly grass. Typica animasinclude cricket frog, pig frog,
dligator, Floridaredbelly turtle, Florida banded water snake, great blue heron, great egret, green
backed heron, wing rail, purple gdlinule, raccoon, and mink.

Swae soils are peat, unless removed by severefire, or sands, and are generally located
over linear depressions in the underlying limestone. The natura hydrology conssts of sheet
flow that may be maintained on the order of 250 days per year.

Naturd, light ground firesevery 1 to 5 years are typicd and result from lightning in late
spring when the ground surface is dry, athough sawgrass will carry afire over water. When the
peet dries out in extreme droughts, devastating muck fires may consume the soil and lower the
ground surface so that the Swaleis replaced by aSough. Wherefireisredaivey infrequent,
thickets of buttonbush and coasta plain willow develop.

The mgjor occurrences of thisNC inthe U.S. are in south Foridain the Everglades - Big
Cypressregion. These Swaes may grade into Wet Prairie and Marl Prairie so that the distinction
between Swae with definite flowing water and a prairie without perceptible flow may be
arbitrary. Thethreatsto this NC are disruption of natura hydrologic and fire cycles, converson
to agriculture, and invasion of exoticsin disturbed aress.
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BASIN WETLANDS - shdlow, dosad basin with outlet usudly only in time of high water;
peat or sand substrate, usualy inundated; wetland woody and/or herbaceous vegetation.

Basn Marsh- (synonyms. prairie, freshwater marsh). Basin Marsh is characterized as
an herbaceous or shrubby wetland Stuated in areatively large and irregular shaped basin.
Typica plantsinclude common reed, panicum, cutgrass, southern watergrass, pennywort,
Spanish needle, redroot, soft rush, American lotus, water primrose, arrowhead, coastd plain
willow, sdtbush, elderberry, spikerush, knotweed, buttonbush, and dog fennd. Typica animas
include two-toed amphiuma, lesser siren, greater Siren, cricket frog, green treefrog, bull frog, pig
frog, leopard frog, dligator, eastern mud snake, green water snake, banded water snake, striped
swamp snake, black swamp snake, great blue heron, great egret, snowy egret, little blue heron,
tricolored heron, bald eagle, and northern harrier.

Basn Marshes usudly develop in large solution depressions that were formerly shalow
lakes. Thelake bottom has dowly filled with sediments from the surrounding uplands and with
peet derived from plants. Thus, the soils are usudly acidic peats. The hydroperiod is generdly
around 200 days per year. Open areas of relatively permanent water within the marsh, with or
without floating aquatic vegetation, are consdered to be Marsh Lakes (See Lacustrine Natura
Communities).

Fire maintains the open herbaceous community by restricting shrub invason. The
normd interva between firesis 1 to 10 years, with strictly herbaceous marshes burning about
every 1 to 3 years, and those with substantia willow and buttonbush having gone 3 to 10 years
without fire. Fres during drought periods will often burn the mucky peat and will convert the
marsh into aMarsh Lake.

Basn Marshes are associated with and often grade into Wet Prairie or Lake communities.
They may eventually succeed to Bog, if succession is not reversed by amuck fire. Many of the
plants and animals occurring in Basin Marshes aso occur in Floodplain Marsh, Sough, Swae
and Depresson Marsh. Large examples of the Depression Marsh, in fact, may be very difficult
to diginguish from smdl examples of Basn Marsh.

Norma hydroperiods must be maintained, or Basin Marsh vegetation will change.
Shortened hydroperiods will permit the invasion of mesophytic species, while longer
hydroperiods will convert marsh into lake. Fireisaso necessary to control hardwood
encroachment. However, fires during droughts should be avoided to reduce the possibility of a
muck fire. Many stes have been degraded by pollution or drained for agricultura uses.

Basin Swvamp - (synonyms. gum swamp, bay, bayhead, swamp). Basin Svamp is
generdly characterized as ardatively large and irregularly shaped basin that is not associated
with rivers, but is vegetated with hydrophytic trees and shrubs that can withstand an extended
hydroperiod. Dominant plants include blackgum, cypress, and dash pine. Other typica plants
include red maple, swamp redbay, sweetbay magnolia, loblally bay, Virginia willow, fetterbush,
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laurd greenbrier, Spanish moss, wax myrtle, titi, sphagnum moss, and buttonbush. Typica
animds include southern dusky slamander, cricket frog, little grass frog, chicken turtle, striped
mud turtle, ringneck snake, scarlet kingsnake, crayfish snake, cottonmouth, wood duck, hawks,
turkey, great horned owl, barred owl, pileated woodpecker, songbirds, gray squirrel, black bear,
raccoon, mink, river otter, bobcat, and white-tailed deer.

Soilsin Basan Swamps are generaly acidic, nutrient poor peets, often overlying aclay
lens or other impervious layer. The resulting perched water table may act as areservoir releasing
groundwater as adjacent upland water tables drop during drought periods. The typica
hydroperiod is approximately 200-300 days. Basin Swamps are thought to have developed in
oxbows of former rivers or in ancient coastal swales and lagoons that existed during higher sea
levels

Infrequent fire is essentid for the maintenance of cypress dominated Basin Swamps.
Blackgum and hardwood dominated Basin Swamps burn less often, while pine dominated Basin
Swamps burn more frequently. Withoui fire, hardwood invasion and pesat accumulation will
eventudly create a Bottomland Forest or Bog. Typicd fire intervasin Basin Swamps may be
anywhere from 5 to 150 years. Cypress and pines are very tolerant of light surface fires, but
muck fires burning into the pest can kill the trees, lower the ground surface, and transform a
swamp into a pond or lake.

Smadl Basn Swvamps may be difficult to diginguish from large Dome Swvamps. Basin
Swamps are often associated with and may grade into Wet Fatwoods, Hydric Hammock, or
Bottomland Forest. The species compostion of Basin Swamps frequently overlgps with
Hoodplain Swamp, Strand Swvamp, and Baygdl.

Like other wetland communities, norma hydroperiods must be maintained in Basin
Swvamps. If water levels mugt be artificidly manipulated, somewhat deeper than norma water is
not likely to do much harm, but extended hydroperiods will limit tree growth and prevent
reproduction. Shortened hydroperiods will permit invasion of mesophytic species and change
the character of the understory or will dlow a devastating fire to enter which would dragticaly
dter the community. Occasiond fires are necessary to maintain the cypress and pine
components.

Basin Swamps are unsuitable for construction because of their extended hydroperiods
and pesty soils. Most have been degraded by timber harvests, and many have been drained or
polluted. Thus, very few pristine examples of Basn Swamp communitiesexist. Those that
remain should be adequately protected and properly managed.

Bog- (synonyms. Bog swamp, pocosins, evergreen shrub bogs, wet scrub/shrub, pesat
idands, teardrop idands). Bogs are characterized as wetlands on deep peat substrate with
moisture maintained by capillary action and soils usudly saturated or inundated. The vegetation
is characterized by sphagnum maoss and dense evergreen forests or shrub thickets of hydrophytic
species or by marshy prairie with or without woody species. Typica plant species includetiti,
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sphagnum moss, fetterbush, large galberry, loblolly bay, redbay, and sweetbay. There may be
amdl stesfitting the description of this Naturd Community in many Florida counties, but very

few have been documented. Bogs are scattered around |akeshores and in Dome Swamps, ponds
and Sinkholes. Other typical plantsinclude black titi, pond pine, dash pine, white cedar, wax
myrtle, odorless wax myrtle, dahoon hally, galberry, Virginiawillow, buttonbush, cocoplum,
maleberry, blueberry, dog-hobble, racemed fetterbush, sweet pepperbush, possumhaw, red
chokeberry, swamp tupelo, red maple, cypress, pitcher plants, sundews, arrowheads, golden club,
arum, bog buttons, hatpins, yellow-eyed grass, bloodroot, orchids, cora greenbrier, cinnamon
fern, and grass-of-parnassus. Typicd animalsinclude dwarf sdlamander, squirrd treefrog, little
grass frog, banded water snake, and cottonmouth.

Bogs occur on acidic peat soils that have accumulated in a depresson. The peat may fill
the depression or be an idand or isolated mass floated into position by high water. The
hydrologic regime of the peat soils is dominated by capillary action that draws water up from
below.

Fire frequency in Bogsis highly varigble. In shrubby types they occur normdly every 3-
8 years while in woody types every 50-150 years.

Bogs may grade into Baygall, Wet Flatwoods, Seepage Sopes, Basn Swamp, and
Bottomland Forest. Bogs may be digtinguished from ecologicaly smilar Seepage Sopesin that
they are maintained by opposite hydrologica processes. A Seepage Slope is dependent upon
water seeping down from an updope source, whereas a Bog is kept moist by moisture drawn up
from below by capillary action.

In managing Bogs, the hydrologic regime and water quaity must be maintained.
Boardwalks may be necessary for access and interpretive purposes. Some Bogs may requirefire
management, but catastrophic pest fires should be avoided. Thrests other than drainage,
pollution, trampling and catastrophic firesinclude mining of pest for fud, agriculturd and
horticultura uses.

Coada Interduna Swale— [ This description was written July 7, 1999 by Jon Blanchard and
Ann Johnson in response to arequest from the Divison of Recreation and Parks. They will be
using it to describe interduna swales on Topsall Hill. This description was based mostly upon a
Community Characterization Abgiract written by Orzell in 1992, but modified to incorporate
recent thinking, especidly asit relates to the age and dynamics of the dune and swale system.]

Coadtd Interdunal Swales are associated with the large barrier idands on the Florida coasts, most
commonly in the panhandle. They agppear asamix of grasdands, smal ponds, and depression
marshes. A good example can be found on Santa Rosa Idand, especidly on the portion within
Eglin Air Force Base, in Santa Rosa and Okaoosa Counties. Typicdly these occur where 1)
dune and swal e topography has devel oped within the past 5000 years, 2) alens of groundwater
intersects the bottom of the swales, and 3) extensive flooding by sdtweter is

infrequent. It appears that Coastd Interdunal Swales owe their existence to a subsurface
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hydraulic connection with the barrier idand's water table. The water levelsin the interduna

wetlands are strongly tied to locd rainfal events. Consequently, the community varies from

flooded to completdy dry depending on rainfal, aswell as area and devation of the surrounding
dunes.

Dominant species are quite variable depending on locd hydrology, subgtrate, and the age of the
swvaes. Individud swaes can be dominated by a number of species including umbrellagrass
(Fuirena scirpoidea), St. John's Wort (Hypericum reductum), redroot (Lacnanthes caroliniana),
centella (Centella asiatica) yelow-eyed grass (Xyris elliottii), and broomsedge (Andropogon
virginicus). They are particularly rich with species from the sedge family (Cyperacese).

Coadtd Interduna Swales are digtinguished from The Inventory's Coagta Grasdand natura
community by long periods of standing water following rans. They are diginguished from
depression marshes by their location on barrier idands. They are distinguished from tidal fresh
water marshes by the lack of tidd fluctuations in water levels.

Little in the way of active management isrequired other than to prevent disruption by vehicles or
excessive foot traffic. Fires occasondly burn through the swales but the dominant factor in this
community's development and maintenance is hydrology. Chinese talow (Sapium sebiferum) is
known to invade Coastd Interdunal Swales, its presence should be monitored closdly.

Depression Marsh - (synonyms: isolated wetland, flatwoods pond, &. John's wort pond,
pineland depression, ephemera pond, seasond marsh). Depresson Marsh is characterized as a
shdlow, usudly rounded depression in sand substrate with herbaceous vegetation often in
concentric bands. Depresson Marshes are Smilar in vegetation and physica featuresto, but are
generdly smdler than, Baan Marshes. Typicd plantsinclude . John's wort, spikerush, yellow-
eyed grass, chain fern, willows, maidencane, wax myrtle, swamp primrose, bloodroct,
buttonbush, fire flag, pickerelweed, arrowheads, and bladderwort.

Larger and more permanent Depresson Marshes may have many of the same plants and
animasliged astypica of Baan Marshes. However, because of their isolation and small sze,
many Depression Marshes support avery different assemblage of species than that found in
larger, more permanent wetlands. Depression Marshes are conddered extremely important in
providing breeding or foraging habitat for such species as the flatwoods sdlamander, mole
sdlamander, tiger sdlamander, dwarf sdlamander, striped newt, oak toad, cricket frog, pinewoods
treefrog, barking treefrog, squirrel treefrog, little grass frog, southern chorus frog, ornate chorus
frog, narrowmouth toad, eastern spadefoot toad, gopher frog, white ibis, wood stork and sandhill
crane. Depression Marshes occurring as isolated wetlands within larger upland ecosystems are
of critica importance to many additiond wetland and upland animds.

Depresson Marshes are typica of karst regions where sand has dumped around or over a
sinkhole and thereby creeted a conica depression subsequently filled by direct rain fdl, runoff,
or seepage from surrounding uplands. The substrate is usudly acid sand with deegpening pest
toward the center. Some depressions may have developed or be maintained by a subsurface
hardpan. Hydrologica conditions vary, with most Depression Marshes drying in most years.
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Hydroperiods range widely from as few as 50 days or less to more than 200 days per year.

Fireisimportant to maintaining this community type by restricting invasion of shrubs
and trees and the formation of peet. Firefrequency is often greatest around the periphery of the
marsh and least toward the center. A severe pedt fire can lower the ground surface and create a
pond at the center of the marsh.

Depresson Marshes are often associated with and grade into Wet Prairie, Seepage Slope,
Wet Flatwoods, Mesic Flatwoods, Dome Swamp or Bog. They aso may occur in association
with various types of lakes, such as Sandhill Lake or Flatwoods Lake.

Depression Marshes are threatened by drainage, agriculture, pollution, fire suppression,
and invasion of exotic species. Depresson Marshes may be filled and converted to other uses.
A regiond lowering of the water table as aresult of overuse may diminate many Depression
Marshes. Depresson Marshes on some public lands have been degpened by explosvesto alow
for stocking with gamefish. By preying upon the eggs and larvae of frogs and sdamanders,
these fish may diminate the amphibians that depend on such seasond wetlands for successful
reproduction. Likewise, many species of invertebrates not adapted to predation by fishes may be
eiminated.

Dome Swamp - (synonyms. isolated wetland cypress dome, cypress pond, gum pond,
bayhead, cypress gdl, pine barrens pond). Dome Swamps are characterized as shalow, forested,
usudly dreular depressions that generdly present a domed profile because smaler trees grow in
the shdlower waters at the outer edge, while bigger trees grow in the deeper water in the interior.
Pond cypress, swamp tupelo, and dash pine are common plants. Other typica plants include red
maple, dahoon holly, swamp bay, sweetbay, loblolly bay, pond gpple, Virginiawillow,
fetterbush, chain fern, netted chain fern, poison ivy, laurd greenbrier, Spanish moss, wild pine,
royd fern, cinnamon fern, coastd plain willow, maidencane, orchids, wax myrtle, svamp titi, .
John'swort, sawgrass, lizard's tail, swamp primrose, water hyssop, redroot, Sphagnum moss,
floating heart, buttonbush, arum, and fireflag. Typica animas include flatwoods slamander,
mole salamander, dwarf salamander, oak toad, southern cricket frog, pinewoods treefrog, little
grass frog, narrowmouth toad, dligator, snapping turtle, striped mud turtle, mud turtle, eastern
mud snake, cottonmouth, woodstork, wood duck, swallow-tailed kite, barred owl, pileated
woodpecker, great-crested flycatcher, prothonotory warbler, and rusty blackbird.

Dome Swamps typically develop in sandy flatwoods and in karst areas where sand has
dumped around or over asinkhole, creating aconica depression. Soils are composed of pest,
which becomes thickest toward the center of the dome, and are generdly underlain with acidic
sands and then limestone, although other subsoils may aso occur. Some domes have aclay lens
that helps retain water levels.

Dome Swamps often derive much of their water through runoff from surrounding

uplands, but they may aso be connected with underground channels, in which case subterranean
flows would dominate the hydrologica regime. Dome Swamps generaly function as reservoirs
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that recharge the aquifer when adjacent water tables drop during drought periods. The normal
hydroperiod for Dome Swampsis 200 to 300 days per year with water being deepest and
remaining longest near the center of the dome.

Freisessentid for the maintenance of a cypress dome community. Without periodic
fires, hardwood invasion and peat accumulation would convert the dome to Bottomland Forest or
Bog. Dome Swamps dominated by bays are close to thistrangtion. Fire frequency is greatest at
the periphery of the dome and least in the interior where long hydroperiods and deep pest
maintain high moisture levels for mogt of the year. The normd fire cycle might be as short as 3
to 5 years dong the outer edge and aslong as 100 to 150 years towards the center. The profile of
aDome Swamp (i.e., smaler trees at the periphery and largest trees near the center) islargely
attributable to thisfire regime. The shorter hydroperiods dong the periphery permit firesto burn
into the edge more often, occasondly killing the outer trees. Cypressis very tolerant of light
surface fires, but muck fires burning into the peat can kill them, lower the ground surface, and
transform adome into a pond.

Dome Swamps may have a Depresson Marsh or pond in their center, cresating a
doughnut agppearance when viewed from above. Dome Swamps typicaly gradeinto Wet Prairie
or Marl Prairie around the periphery, but they may aso be bordered by Bottomland Forest or
Swale. The species composition of Dome Swamps frequently overlaps with Strand Swamp, Wet
Flatwoods, Basin Swamp, Baygdl, Floodplain Swamp, and Freshwater Tida Swamp.

Normal hydroperiods must be maintained. Somewhat deeper than normal water levels
are not likely to do much harm, but extended hydroperiods will limit tree growth and prevent
reproduction. Shortened hydroperiods will permit the invasion of mesophytic species, which
will change the character of the understory and eventudly allow hardwoods to replace cypress.
Dome Swamps may aso be degraded by pollution and the invasion of exotic plants.

LACUSTRINE

Clagtic Upland Lake - (synonyms. clay-bottomed lake, silt-bottomed lake, fluctuating or
disappearing lake, deep water lake, limesink). Clastic Upland Lakes are generdly characterized
as shdlow to reaively deep, irregular- shaped depressions or basins occurring in uplands on
clay subgtrates. They are lentic water bodies with surface inflows but often without significant
outflows. Water is generdly disspated through evaporation and transpiration, but it may aso
disappear, especialy during prolonged droughts, through sinks that connect with the aquifer.

Vegetation varies subgtantialy in Clastic Upland Lakes. Some portions of the water's
edge may be dominated by hydrophytic shrubs, such as buttonbush, Virginiawillow, wax myrtle,
. John's wort, primrose willow, elderberry, white ader, black titi, swamp privet, Carolina ash,
witchhazdl, large gdlberry, hurrahtbush, and possumhaw. Other shorelines may be vegetated
with sedges, grasses, and rushes; or they may be dominated by hydrophytic trees, such asbad
cypress, water hickory, water oak, laurel oak, water em, sweetbay magnolia, redbay, sweetgum,
waterlocust, red maple, loblally bay, and black gum. Shalow water zones of Clastic Upland
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Lakes are generdly densely vegetated by concentric bands of emergents, floating, and submersed
aguatics, including pickerelweed, arrowhead, banana-lily, American lotus, spatterdock, fragrant
water lily, coontail, watermilfoil, bladderwort, fanwort, and pondweed.

Typicd animdsinclude Horida gar, bowfin, threadfin shad, chain pickerd, golden
shiner, ironcolor shiner, redeye club, yellow bullhead, brown bullhead, pirate perch, golden
topminnow, lined topminnow, pygmy killifish, mosquitofish, least killifish, brook silverside,
flier, Okefenokee pygmy sunfish, bluespotted sunfish, warmouth, bluegill, redear sunfish,
largemouth bass, black crappie, swvamp darter, two-toed amphiuma, newts, sirens, cricket frog,
bullfrog, pig frog, leopard frog, dligator, sngpping turtle, Florida cooter, yellow-bdly turtle, mud
turtle, sinkpot, Florida softshdl turtle, mud snake, green water snake, banded water snake,
eadtern garter snake, cottonmouth, great blue heron, great egret, snowy egret, little blue heron,
green-backed heron, white ibis, wood stork, kingfisher, beaver, and river otter.

Clagtic Upland Lakes generdly have clay and organic substrates. Their water is
characteridicaly clear to colored, circumneutrd to dightly acidic, and soft with alow minerd
content (particularly sodium, chloride, and sulfate). Clastic Upland lakes may be oligo-
mesotrophic, with relatively low nutrient levels, to eutrophic, with very high nutrient levels,
depending upon their geologic age and nutrient supplements from the surrounding uplands.

Clagtic Upland Lakes are important breeding areas for many terrestria and semi-aquatic
amphibians. They are frequently very important feeding and nesting areas for many wading
birds, ducks, reptiles, and fish. Clastic Upland Lakes are vulnerable to hydrological
manipulations which permanently lower the water levels and hasten successond processes, and
those which prevent periodic dry-downs and hasten eutrophication. They are dso vulnerable to
various activities in the surrounding uplands. Land clearing and timber harvests on the adjacent
uplands generally increase sedimentation rates and, therefore, successional processes.
Resdentid, agriculturd, and industrid development within alake's drainage basin generdly
increases pollution levels and accel erates eutrophication, which could be extremely detrimental
to fish and other aquatic organisms. Human-related manipulations and activities within the
drainage basin must be adequately controlled to avoid detrimental repercussions to these
important communities.

Coadtd Dune Lake - (synonyms:. lagoon, sand-bottomed lake, silt-bottomed lake,
oligotrophic lake, coastal 1ake). Coastd Dune Lakes are generaly characterized as shdlow
irregularly shaped or dliptic depressions occurring in coastal communities. They are generaly
permanent water bodies, athough water levels may fluctuate subgtantialy. They are typicaly
lentic water bodies without sgnificant surface inflows or outflows. Instead, water islargely
derived from lateral ground water seepage through the surrounding well-drained coastal sands.
Storms occasiondly provide large inputs of sat water and sdinities vary dramaticaly over the
long term.

Vegetation may be largely restricted to a narrow band aong the shore, composed of
hydrophytic grasses and herbs or a dense shrub thicket, depending on fire frequency and/or water
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fluctuations. Shdlow, gradudly doping shorelines may have much broader bands of emergent
vegetation with submersed aguatic plants occasiondly dominating much of the surface. Typicd
plantsinclude rushes, sedges, marsh pennywort, cattail, sawgrass, water lilies, water shield, roya
fern, marsh fleabane, marsh dder, sdt myrtle, and black willow. Typicd animdsinclude
mosquitofish, salfin mally, dligator, mud turtle, sdltmarsh snake, little blue heron, coot, and
otter.

The substrate of Coastd Dune Lakesis primarily composed of sands with organic
depositsincreasng with water depth. Coastal Dune Lakes characterigticaly have dightly acidic,
hard water with high mineral content, predominately sodium and chloride. Sdlinity levels often
vary greetly, depending on locd rainfdl and sorms. They are generdly oligotrophic with low
nutrient levels.

Coagtad Dune Lakes develop from various coastal processes. They most commonly begin
asatiddly influenced basin or lagoon that becomes closed by sand filling itsinlet. Once isolated
from the direct effects of tides, the water may become hypersdine, as salt water intrusion occurs
reedily through the sandy substrates, and the surface water evaporates rapidly. With further
isolation from subsurface and overwash sdtwater intrusion, the water gradualy becomes less
sdine, but ill varies consderably with loca weether conditions.

Coadta Dune Lakes are very unusud coadtd features, being relatively short-lived and
likely to disappear rapidly. They are important breeding areas for many insects that form the
base of numerous food chains. They may aso be important watering holes for many mammas
and birds inhabiting the surrounding xeric and coastd communities. Wading birds and ducks
may aso use these lakes as feeding and resting aress.

Coagtd Dune Lakes are extremely vulnerable to hydrologica manipulations. Excessve
withdrawals of ground water could lower loca water tables or increase sdt water intrusion and,
thus, induce successiona responsesin the lake basin. Groundwater pollution, especidly from
misgpplications of chemicals on the surrounding coasta communities, could significantly ater
the nutrient balance and produce devadtating effects on the fauna and flora.

Coastal Rockland Lake - Coastal Rockland Lakes are characterized as "bare bottom”
lacudtrine systems of diminutive Sze with severdly limited numbers and range (primarily
confined to Monroe County). Lithophytic agae may occur sparsely on the limestone subsirate
that may be one of two types. In the Upper Keys from the northeast to gpproximately Big Pine
Key, Miami limestone is prevaent, while west of this point a geologic shift to oolite occurs. The
ggnificance of this shift is not well known. Also characterigtic of this community type are
highly variable salinity ranges caused by sdtwater intruson and storm surges introducing
sdtwater into the system. The water is generaly dkaline due to the limestone substrate and has
ahigh minerd content.

Although this Naturd Community is generdly sparsgly vegetaied, it iscriticd in
supporting an assortment of animalsin the Keys. Typica animas associated with these
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communities include FHorida Keys sheepshead minnow and Forida Keys sallfin molly. Therare
Key deer and other terrestrid fauna are thought to be dependent on Coastal Rockland Lakes for
drinking water. Coastal Rockland Lakes are generaly surrounded by Marine Tidd Swamp, Pine
Rockland, or Rockland Hammock, depending on the proximity to the shordline and the elevation
of the surrounding ground.

Management of these systems requires protection of the essentid fresh groundwater lens
that floats above the denser sdline groundwater. Protection of the surrounding vegetated
communities is also desirable to maintain the association between the terredirid and avian fauna
dependent on Coastal Rockland L akes.

The primary threat to Coastal Rockland Lakesis development. Even limited use of the
groundwater in the vicinity of this Naturd Community may lead to eimingtion of the freshwvater
lens. Although less common than residentid and commercid development in the Keys, rock
mining activities occur in close proximity to Coastal Rockland Lakes and can destroy an entire
cluster in avery limited time. The estimated number of Coasta Rockland L akes thought to
occur in Floridais very deceptive in that they are often clustered and the range is extremely
limited. Therefore, detrimental activities a one location could diminate as much as 10 to 20
percent of the total number of Coastal Rockland Lakes.

Flatwoods/Prairie/Marsh Lake - (synonyms. Flatwoods pond, ephemera pond, grass
pond, St. John's wort pond, freshwater lake, pineland depression, swale, prairie pond). The
digtinctions between these communities, and from Depresson Marsh, are often quite subtle,
because of their successiona interrelationships. Depresson Marsh is characterized as a shallow,
generdly round or eliptica depresson vegetated with concentric bands of hydrophytic
herbaceous plants. Depending upon the depth and dope of the depression, an open water zone
with or without floating plants may occur at the center. The open water zone is considered to be
aMarsh Lakeif it issmdl in comparison to the surrounding marsh. Otherwise, the system is
considered to be a Flatwoods Lake or a Prairie Lake, depending upon the surrounding
community.

Both Flatwoods Lake and Prairie Lake are surrounded by either a sparse, Wet Prairie-like
zone or adense ring of saw pametto and other shrubs. Typicd plants include spikerush, yellow-
eyed grasses, St. John'swort, chain fern, coagta plain willow, maidencane, wax myrtle, water
primrose, floating heart, buttonbush, fire flag, pickerelweed, arrowhead, bladderworts,
bottlebrush threeawn, toothache grass, star rush, bulrushes, sawgrass, and nut sedge. Many
animals utilize marshes primarily for feeding and breeding areas but spend most of their timein
other habitats. Other animals are more dependent on marshes, spending most of their time
within them. Typica animasinclude amphiuma, lesser Sren, greater Sren, cricket frog, green
treefrog, bullfrog, pig frog, leopard frog, aligator, eastern mud snake, banded water snake, green
water snake, striped crayfish snake, black swamp snake, American bittern, least bittern, great
blue heron, greet egret, snowy egret, little blue heron, tricolored heron, green-backed heron,
black-crowned night-heron, whiteibis, glossy ibis, bad eagle, northern harrier, king rail,
Virginiarail, sora, limpkin, long-billed marsh wren, yelowthroat, red-winged blackbird, boat-
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tailled grackle, and Florida water rat.

The depressions in which these communities develop are typically formed by one of two
geologicd processes: (1) solution holes form in the underlying limestone, causing surface sands
to dump into acircular depression; or
(2) during higher sealevds, offshore currents, waves, and winds scoured depressions that
became seasondly or permanently inundated after the seas regressed. Soils in these depressions
generdly cons s of acidic sands with some peat and occasiondly aclay lens.

Water is derived maostly from runoff from the immediately surrounding uplands. These
NC'sfunction as aquifer recharge areas by acting as reservoirs which release groundwater when
adjacent water tables drop during drought periods. Water generdly remains throughout the year
in a Flatwoods/Prairie Lake or aMarsh Lake, dthough water levels may fluctuate substantialy.

River Floodplain Lake and Swamp Lake - (synonyms. cypress pond, gum pond, oxbow
lake, backwater, blackwater lake or pond). Swamp Lakes and River Floodplain Lakes are
generdly characterized as shalow open water zones, with or without floating and submerged
aguatic plants, that are surrounded by Basin Swamp or Floodplain Svamp. They are generdly
permanent water bodies, dthough water levels often fluctuate substantialy and they may become
completely dry during extreme droughts. They are typicaly lentic water bodies occurring in
confined basins or depressons. However, during floods or following heavy rains, they may
exhibit decidedly lotic characterigtics, flowing with the flood water or overflowing their banks
into lower topographic aress. Some may even exhibit adow perennia sheet flow, but water
movement is generdly so dow that lentic conditions prevall.

Except for the fringe of hydrophytic trees, shrubs and scattered emergents, plants may be
absent dtogether, or they may dmost completely cover the water surface. When present, typical
plants include fragrant water lily, bananalily, American lotus, patterdock, duckweed, water
medl, bog mat, water fern, dollar bonnet, frog's bit, water hyssop, water pennywort, coontail,
milfoil, bladderwort, bog moss, and fanworts. Severd exotic plants may aso occur, including
water |ettuce, water hyacinth, savinia, aligator weed, water spinach, parrot's feather, water
chestnut, water sprite, hydrilla, and odea. Scattered emergent plants such aslizard's tail,
pickerelweed, dender spikerush and golden club may aso occur, but the community will more
appropriately be caled Depresson Marsh or FHoodplain Marsh if emergents dominate the water

body.

Typica animdsinclude Horida gar, bowfin, redfin pickerd, golden shiner, taillight
shiner, lake chubsucker, brown bullhead, tadpole madtom, pirate perch, golden topminnow,
pygmy killifish, mosquito fish, flier, blue spotted sunfish, bluegill, largemouth bass, svamp
darter, mole salamander, two-toed amphiuma, Alabama waterdog, srens, cricket frog, bullfrog,
pig frog, river frog, leopard frog, adligator, sngpping turtle, Florida cooter, yellow-bely turtle,
eastern mud turtle, stinkpot, Forida softshdll turtle, mud snake, redbelly water snake, banded
water snake, brown water snake, cottonmouth, great blue heron, great egret, snowy egret, little
blue heron, green-backed heron, white ibis, wood stork, kingfisher, beaver, and river otter.
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The substrates of Swamp Lakes and River Floodplain Lakes are variable and may be
composed primarily of pests, sands, dluvid clays, or any combination of these. Swamp Lakes
characterigticaly have highly colored, acidic, soft water with moderate minera content, while
River Floodplain Lakes characteristically have colored, dkaline or dightly acidic, hard or
moderately hard water with high minera content (sulfate, chloride, cacium, magnesum). Both
types are generally mesotrophic to eutrophic (i.e., have moderate to high nutrient levelsand
primary productivity), athough they sometimes exhibit partid oligotrophic characterigtics, with
low nutrient levels and primary productivity, because their darkly stained, acidic waters and
surrounding tree canopy limit their productivity.

Swamp Lakes may have originated from one or more of the following geologica
processes. (1) solution of the underlying limestone and subsequent collapse of the surface to
form a depression; (2) lowering of sealevelsto isolate ancient coasta features, such aslagoons
or dune swaes, or (3) isolation of ancient river syssems within relatively confined basins. River
Floodplain Lakes generdly originate along former stream channels as oxbows that have been
isolated when new channels cut across a meander loop in the river, or aong erosion scours
formed by the tremendous forces of floodstage waters. They may dso have been influenced by
some of the processes that developed Swamp Lakes, or be the result of "nature's engineer”, the
beaver.

Swamp Lakes and River Floodplain Lakes are important breeding areas for many
terredtrial and semi-aguatic amphibians. They are frequently very important feeding areas for
many wading birds, ducks, and reptiles. They are a'so important nursery grounds and habitats
for severd species of fish. Swamp Lakes and Floodplain Lakes are extremey vulnerable to
hydrologica manipulations which lower the water levels and hasten successiond processes.
They are dso vulnerable to land clearing and timber harvest operations within the surrounding
swamps or adjacent uplands. Upland activities generadly increase sedimentation, while activities
within the svamp may increase insolation levels, dter nutrient levels and, in the case of
Floodplain Lakes, increase the effects of flood scouring.

Sandhill Upland Lake - (synonyms sand-bottomed |ake, slt-bottomed lake, oligotrophic
lake, sandhill 1ake). Sandhill Upland Lakes are generdly characterized as shallow rounded
solution depressions occurring in sandy upland communities. They are generdly permanent
water bodies, dthough water levels may fluctuate substantidly, sometimes becoming completely
dry during extreme droughts. They are typicaly lentic water bodies without sgnificant surface
inflows or outflows. Instead, water may be largely derived from latera ground water seepage
through the surrounding well-drained uplands and/or from artesian sources via connections with
the underlying limestone aquifer.

Vegetation may be largely restricted to a narrow band dong the shore, composed of
hydrophytic grasses and herbs or a dense shrub thicket, depending on fire frequency and water
fluctuations. Shdlow, gradudly doping shorelines may have much broader bands of emergent
vegetation with submerged aguatic plants occasonaly dominating much of the water column;
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floating plants sometimes cover much of the surface. Typicad plants include panicums, rushes,
bladderwort, water lilies, sawgrass, pickerelweed, fragrant waterlily, water shield, St. John's
wort, arrowheads, beak rush, ydlow-eyed grass, hatpins, meadow-beauty, sundews, and
spikerush.

The substrate of Sandhill Upland Lakesis primarily composed of sands with organic
deposits increasing with water depth.  Sandhill Upland Lakes characterigticaly have clear,
circumneutrd to dightly acidic, moderatdy soft water with varying minerd content. They may
be ultra- oligotrophic, with extremely low nutrient levels, ssdom becoming eutrophic unless
atificdly fertilized by human related activities.

Sandhill Upland Lakes are frequently extremely important breeding areas for terrestria
amphibians, including the threatened gopher frog, as well as many unusud or endemic insects.
They are dso important watering holes for many mammals and birds inhabiting the surrounding
xeric communities. Wading birds and ducks may aso use these lakes as feeding areas.

Sandhill Upland Lakes are extremdy vulnerable to hydrologica manipulations.
Excessve municipd, indudtrid, or agricultural withdrawas of ground water could lower
regiona water tables and, thus, induce successiona responsesin the lake basin. Groundwater
pollution, especidly from misgpplications of chemicals on the surrounding well-drained uplands,
could significantly dter the nutrient balance and produce devadtating effects on the fauna and
flora Furthermore, because they frequently have direct or indirect connections with the aquifer,
Sandhill Upland Lakes often function as aguifer recharge areas and, thus, should be diligently
protected from chemica pollution. Invasion by exotic speciesis aso an important concernin
Sandhill Upland Lake communities.

Sinkhole Lakes occur typicaly in deep, funne- shaped depressions in alimestone base.
Although the depression is rdatively permanent, water levels may fluctuate dramatically. These
lakes are characterized by clear, akaline, hard water with high mineral content, including
cacium, bicarbonate, and magnesum.  Although they occur in most physiographic regions, the
magjor occurrences of thisNC in the U.S. arein Florida, where they are moderately widespread in
the karst regions. They provide habitat for many species dso found in accompanying
subterranean NCs. The vegetation in some Sinkhole Lakes may be conspicuoudy absent or
limited to a narrow fringe of emergents at the edge of the water. Other Sinkhole Lakes are
completely covered by floating plants. When they occur, typica plantsinclude American
cupscae, bog moss, smartweed, rushes, cattails, bladderwort, duckweed, watermeal, azolla, and
svinia. Typica animds include crayfish, isopods, amphipods, pirate perch, redeye chub,
ydlow bullhead, and mud turtles.

Sinkhole Lakes are consdered endangered in Florida. They are threatened by erosion
which causes destruction of surrounding vegetation and to pollution and other threats to the
aquifers with which they are connected.
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RIVERINE

Alluvid Stream - (synonyms. dluvid river, dow flowing river, deep river, muddy
gream). Alluviad Streams are characterized as perennid or intermittent seasonal watercourses
originating in high uplands that are primarily compaosed of sandy clays and clayey-slty sands.
Because clay isa subgtantiad component of these soils, surface runoff generdly predominates
over subsurface drainage. Thus, Alluvid Stream waters are typicdly turbid due to a high content
of suspended particulates, including clays, sits, and sands, aswell as detritus and other organic
debris. Water temperatures may fluctuate substantialy and are generally correlated with
seasond fluctuationsin air temperature. Similarly, other water quaity parameters vary
subgtantidly and generdly fluctuate with seasond rainfdl petterns.

The most important characterigtics of Alluvia Streams are the large range of flow rates
and sediment loads encountered. Thus, water depth fluctuates subgtantialy and is generdly
separated into two distinct stages, anormal or low flow stage and aflood or high flow stage.
During the normd low flow stage the weater is confined within the stream banks, while during
flood stage the water overflows the banks and inundates the adjacent floodplain communities.
Flood stages generally occur once or twice each year during winter or early spring and
occasondly in summer.

Severd important phenomena occur during floodstage. The flood waters transport
detritus, minerds and nutrients from the surrounding uplands to the floodplain communities and
beyond. Thisflushing action removes biologica waste materias and smultaneoudy renourishes
the floodplain communities. Most important, however, it provides a pulse of nutrient-rich water
to the estuarine communities which occur where the siream emptiesinto the sea. Asthe water
gpreads and moves more dowly over the broad floodplain communities, the heavy load of
sediments, which was suspended by water currents, beginsto settle. The heaviest sediments
eitle rgpidly where the stream overflows its banks, causing anaturd leveeto develop. The
flood waters are a controlling factor in the reproductive cycles of many Aquatic and semi-aguetic
organisms. The onset of flooding, or its subsequent regressions, simulates some animalsto
breed and lay eggs, or it may induce the hatching of eggs and the development of larvae. The
flood stage waters expand the feeding grounds and habitat of fish and other aguatic organisms
that normally inhabit the main stream. The flood waters function as a primary dispersd
mechanism for many organisms, trangporting seeds and smal animas to distant locations where
they otherwise would probably not reach.

Very few rooted plants occur within the main channel of Alluvid Streams, largely
because the high natural turbidity reduces available light for photosynthesis. Water lilies,
gpatterdocks and other floating-leaved plants occasonaly occur dong quiet stretches, while
pickerdweed, cattails, and other emergents may fringe the banks. Willows, cottonwood, river
birch, slver maple, and other trees typicaly occur dong the banks and naturd levees. Typicd
animasinclude ed, gizzard shad, speckled chub, madtom, pirate perch, striped bass, redbreast
sunfish, warmouth, bluegill, crappie, darter, Alabama waterdog, river frog, dligator, snapping
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turtle, dligator snapping turtle, Florida cooter, river cooter, mud turtle, sinkpot, brown water
snake, kingfisher, Louisana waterthrush, beaver, and river otter.

Alluvid Streams are sparsdly digtributed in Horida, being primarily restricted to the
northern panhandle. Nearly al have been degraded to some degree by disturbances within their
watersheds. More serious damage can occur through physica dterations of their main channds,
such as dredging, filling or damming. Damming poses the most serious threet, because it
disrupts the naturd flood cycle, traps upstream nutrients, and can lead to permanent loss of the
floodplains due to longterm flooding of areas upstream of the dam. The adjacent floodplain
communities are an essentia and interrelated component of aviable Alluvid Stream community.

Blackwater Stream - (synonyms.  blackwater river, blackwater creek). Blackwater
Streams are characterized as perennid or intermittent seasona watercourses originating deep in
sandy lowlands where extengve wetlands with organic soils function as reservoirs, collecting
ranfal and discharging it dowly to the stream. The tea-colored waters of Blackwater Streams
are laden with tannins, particulates, and dissolved organic matter and iron derived from drainage
through swamps and marshes. They generdly are acidic (pH = 4.0 - 6.0), but may become
crcumneutrd or dightly akaine during low-flow stages when influenced by dkdine
groundwater. Water temperatures may fluctuate substantially and are generdly correlated with
seasond fluctuations in air temperature. The dark-colored water reduces light penetration and,
thus, inhibits photosynthesis and the growth of submerged aguatic plants. Emergent and floating
aguatic vegetation may occur along shalower and dower moving sections, but their presenceis
often reduced because of typically steep banks and considerable seasond fluctuations in water
level. Typicd plantsinclude golden club, smartweed, sedges, and grasses. Typicd animals
include river longnose gar, gizzard shad, threadfin shad, redfin pickerdl, chain pickerd, ironcolor
shiner, Ohooppee shiner, weed shiner, blacktail shiner, chubsucker, channd catfish, banded
topminnow, pygmy killifish mosquitofish, mud sunfish, flier, everglades pygmy sunfish, banded
sunfish, redbreast sunfish, dollar sunfish, sumpknocker, spotted bass, black crappie, darters,
Alabama waterdog, river frog, aligator, snapping turtle, dligator sngpping turtleriver cooter,
Florida cooter, peninsula cooter, stinkpot, spiny softshell, red-belly watersnake, brown
watersnake, beaver, and river otter.

Blackwater Streams have sandy bottoms overlain by organics and frequently underlain by
limestone. Limestone outcrops may aso occur. Blackwater Streams generdly lack the
continuous extensve floodplains and naturd levees of Alluvid Streams. Insteed, they typicaly
have high, steep banks dternating with Foodplain Swamps. High banks confine water
movement except during mgor floods. The absence of significant quantities of suspended
sediments reduces their ability to construct natural levees.

Blackwater Streams are the most widely didtributed and numerous Riverine systemsin
the southeast Coastd Plain. Very few, however, have escaped mgjor disturbances and alteration.
Clearcutting adjacent forested landsis one of the more devastating aterations for this
community. Additionaly, the limited buffering capacity of Blackwater Streams intengfies the
detrimenta impacts of agriculturd and industrid effluents.
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Seepage Stream - (Synonyms.  steephead stream, clear brook, swift brook, hammock
stream). Seepage Streams are characterized as perennid or intermittent seasonal water courses
originating from shalow ground weters that have percolated through deep, sandy, upland soils.
Seepage Streams typicdly have dear to lightly colored water maintained at fairly constant

temperatures of around 700F, and are rdatively short, shalow, and narrow. Although a stream
may be classfied as a Seepage Stream adong its entire length, they also form the headwaters of
many Alluvid and Blackwater Streams. After large sediment loads are picked up or after
drainage through extensive svamps, water clarity is diminished and the stream is then dassified
asAlluvid or Blackwater.

Because they are generdly sheltered by a dense overstory of broad-leaved hardwoods
which block out most sunlight, Seepage Streams most often have depauperate aguatic floras.
Filamentous green agae occur sporadicaly within the stream, while mosses, ferns and liverworts
may grow in clumps at the water's edge. In the lower, broader reaches where insolation levels
are sometimes greater, narrow bands of spatterdocks, golden club, spikerush and pondweeds may
occur dong the shordines, and tape grass and pondweed may grow in the streambed. Typica
animasindude sallfin shiner, creek chub, speckled madtom, brown darter, blackbanded darter,
amphiuma, Alabama waterdog, southern dusky salamander, two-lined sdlamander, mud
sdamander, southern red sdlamander, bronze frog, snapping turtle, loggerhead musk turtle,
rainbow snake, redbelly watersnake, and brown watersnake.

Percolation through deep soils dows the release of rainwater, filters the weater, and
buffers temperature extremes. Thus, Seepage Streams often exhibit perennid, dow flow rates of
clear, cool, unpolluted water. Seepage Streams generally have sandy bottoms, dthough clays,
gravel and limestone may be prevaent dong stretches where formations composed of these
sediments are exposed. Additiondly, deep organic deposits may accumulate near stream bends
and in other low areas where the leef litter is not washed away by currents.

Seepage Streams are generally confined to portions of the state where topographic relief
is pronounced, especidly in northern Forida. They are often associated with Seepage Slope and
Slope Forest near their head waters, and Bottomland Forest, Floodplain Forest and Swamp
Forest near their mouths. Seepage Streams are readily distinguished from other Florida stream
communities by their small magnitude, lack of a deep aquifer water source, and the absence of
extensve swamp lowlands surrounding their head waters.

A unique type of Seepage Stream, the steephead stream, develops by a rather unusual
geologic process. Rainfal percolates through the degp sandy soils capping the surrounding
uplands until it encounters impermegble clays or other nonporous sediments. Water then travels
laterdly until reaching the surface and producing a seepage areadong adope or asoring. The
seepage waters begin to erode the hill's base and cause the overburden to dump. Thus, the
steephead stream valey islargdly aproduct of seepage erosion which begins primarily a the
bottoms of valeysinstead of at their tops. Consequently, the gradient of steephead Sreamsis
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generdly much lower than that of other upland streamsin similar topography, because the head
of asteephead stream is dready near the bottom of avaley.

Seepage Streams may be threatened by various activities. Applications of fertilizers or
biocides on the surrounding uplands, or dumping of hazardous wastes and other refuse within the
drainage basin could pollute the shallow ground waters that feed the Seepage Streams.
Deforestation of the surrounding dopes could increase surface erosion and cause excessve
sedimentation of the stream vdley, as well asincrease insolation levels and cause the stream to
become overgrown with shrubs or emergent herbaceous species. Impounding the stream would
destroy much of the lotic habitat and restrict the upstream movements of aquatic anmdls.
Because they are unique naturd festures of limited distribution within the state, Seepage Streams
should be diligently protected from significant disturbances.

Spring-run Stream - (Synonyms.  cal careous stream, spring, or creek). Spring-run
Streams are characterized as perennia water courses which derive mog, if not dl, of their water
from artesian openings in the underground aquifer. Watersissuing from the aguifer are generdly

clear, circumneutrd to dightly akdine (pH = 7.0 - 8.2), and perennidly cool (66 - 750F). These
conditions saturate the water with important minerals, alow light to penetrate deeply, and reduce
the limiting effects of environmentd fluctuations, dl of which are conducive for plant growth.
Thus, Spring-run Streams are among the most productive aquatic habitats. Typica plants
include tape grass, wild rice, giant cutgrass, arrowheads, southern naiads, pondweeds, and chara.
Typicd animasindude mollusks, soneflies, mayflies, caddisflies, smuliids, chironomids,
American dligator, aligator snapping turtle, Suwannee cooter, loggerhead musk turtle, rainbow
snake, red-bdly watersnake, brown watersnake, and many fishes.

Spring-run Streams generaly have sand bottoms or exposed limestone dong their centra
channd. Cdcareous slts may form thick depositsin quiet shalow zones, while leef drift and
other debris collect around fallen trees and quiet basins. The laiter, dong with limestone
outcrops and rock debris, form important agueatic habitats for many small aguatic organisms.
When undisturbed, submerged aguatic vegetation clothes most of the spring-run stream bottom
and provides shdter and an abundant food source for the extensive web of life.

The water emanating from the aguifer is generdly clear because of thefiltering and
absorbing actions of the soils and aquifer limestones through which the water percolates and
flows. When the water is deep, it may appear bluish because of light-refraction characteristics
that are smilar to those which cause the sky to be blue on clear days. If the water sources for the
aquifer are subgtantidly influenced by nearby swamps or flatwoods, the spring-run may
temporarily become stained with tannins and other dissolved organics during or following
periods of heavy rains. When extensive underground cavities connect the spring caverns with
nearby sinks and swallow holes, the spring-run may become turbid with suspended particul ates
during and following heavy rains and floods. Conversely during periods of low ranfdl, the
aquifer can become supersaturated with cacium, carbonates, and other ions. These chemicals
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readily precipitate when the water reaches the surface, causing the spring head or boil to appear
milky.

Human activities affect flow rates by withdrawing water from the aquifer through deep
wells. When withdrawd is subgtantia within the recharge area, spring flow isreduced or, in
some cases, ceases entirely. Normd flow rates may return when excessive withdrawals are
diminated.

People can dso subgtantidly affect the qudity of soring waters. Agricultura, resdentid,
and indugtria pollutants may readily leach through soils, especidly when they are improperly
gpplied or disposed. If polluted groundwater infiltrates the deep aquifer feeding a Spring-run
Stream, recovery may not be possible. Applications of herbicidesto control agquatic plant growth
are aso detrimenta, because their use often induces eutrophication of the stream.

Other human-related impacts to Spring-run Streams include the destruction of aguatic
vegetation by overuse or misuse, and the introduction and proliferation of exotic plants and
animals. Both of these impacts may be very difficult to control. Overuseislikely to increase
because of the limited number of publidy-owned prings and the desires of an increasing
population to enjoy their clean, cool, aesthetic qualities and unique recreationd opportunities.
Exotic species are often severdly detrimenta to native species, and they may aso disrupt
recreationd activities. A delicate balance between recreation and preservation must be sought.
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SUBTERRANEAN

Aquatic and Terredrid Cave - (Synonyms. cave, cavern grotto, chamber, chimney, sink,
swalow hole, soring rise). Aquatic and Terrestrid Caves are characterized as cavities below the
surface of the ground in karst arees of the state. A cave system may contain portions classified
as Terrestrid Caves and portions classified as Aquatic Caves. The latter vary from shalow pools
highly susceptible to disturbance, to more sable, totaly submerged systems. Because dl caves
initidly develop under agquatic conditions, Terrestrid Caves can be consdered essentidly dry
Aquatic Caves. Thelimestone aquifers that underlie the entire state of Forida could be
considered vast Aquatic Cave communities.  Troglobites (also called phreatobites) are
organiams specidly evolved to survive in deep cave habitats. The occasiona observation of
various species of troglobites in deep water wells from severa regions in the Sate suggests that
this community could be widespread. However, the dependence of troglobites on detritd inputs
and other nutrients imported from the surface generdly limits the distribution of well developed
Aquatic Cave communities to karst areas with surface connections.

The area around cave entrances may be densdy vegetated with species from the
surrounding Natural Community. Within the cave, however, illumination levels and, thereby,
vegetation dengties drop rapidly with increased distance from the entrance. Within the limits of
light penetration, caled the twilight zone, species of agae, mosses, liverworts, and an occasiond
fern or herbaceous plant may grow. Beyond the twilight zone, plants are generally absent or
limited to a few inconspicuous species of fungi that grow on guano or other organic debris.
Thus, Subterranean Natural Communities differ from most other Naturd Communitiesin that
living plants are not dominant elements.

Animds inhabiting Subterranean Naturd Communities are generdly divided into three
groups according to their cave adaptations. trogloxenes, troglophiles, and troglobites.
Trogloxenes spend much of their time in caves, but they must periodicaly return to the surface
to feed or breed. Woodrats, harvestmen, cave crickets, some salamanders, and many species of
bats are typica examples of trogloxenes. Troglophiles may regularly live in caves, but their
conspecifies dso inhabit surface communities with moist microhabitats. Cave orb spiders, and
some crickets, fish and sdamanders are typical examples of troglophiles. Troglobites are
obligatory cave dwellerswith specid adaptations for living in complete darkness. Blind cave
crayfish, blind cave sdlamander, cave amphipods, cave shrimp, cave snail, and cave isopods are
typicd troglobitesin Florida's Aquatic Caves, cave mites, some cave spiders and springtails, and
acave earwig are typica troglobites in some Terrestrial Caves of north Florida. Even though
they never leave their cave environments, troglobites and troglophiles depend on outsde energy
sources, such as detritus that washes in through sinkholes and other cave entrances. Fecal
materias derived from trogloxenes which feed outside the cave are dso important nutrients for
troglobites. Without these energy subsidies, the troglobitic eements could not exig.

Two geologic processes are predominantly responsible for the development of caves:
phrestic and vadose. Phrestic processes occur below the aguifer's surface where ground water is
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confined and subjected to hydrostatic pressure. Vadose processes occur at the top of or above
the aquifer, where air enters the passageways and water flows fredy under the influence of
gravity. In both processes, the dissolution and corrosion of limestone play active rolesin
enlarging cave passageways. These forces differ primarily in the dopes of the passageways
which result. Phrestic passageways are generaly circular or dliptic, while vadose passageways
are more triangular with the broad base of the triangle at the bottom. All limestone caves begin
development under phreatic conditions in the aquifer. Aswater tables drop, vadose conditions
eventudly replace phreetic conditions. If the water table then rises, another reversa of processes
occurs. Because weter tables have fluctuated substantially with fluctuating sealevels during the
Pleistocene and other geologic epochs, most caves in Florida exhibit both phreatic and vadose
characterigtics.

Since limestone caves initidly develop in the aquiifer, they are frequently associated with
aquifer-related surface features. Thus, a Spring Run Stream issues from an Aquetic Cave, while
Sinkhole Lakes and occasiondly Blackwater Streams lead into Aquatic Caves. Similarly,
Terrestria Caves may occur at the bottoms of dry sinkholes or be associated with ancient
springs, swallow holes or Aquatic Caves that have since been exposed by lower water tables.
Typicdly, Terrestrid Caves may aso exhibit aguatic conditions during periods of heavy ranfdl,
or vice versaduring droughts. Additionaly, Terrestria Caves may harbor reaively permanent
pools or lakes that are formed in natural depressonsin the floor of the cave from the buildup of
rimstone, or where the aquifer inundates the lower cavities. Thus, Terrestria and Aquatic Caves
often occur together.

Cave waters are generdly clear, with deep water appearing bluish. The water may
become stained brown from tannins leached from decaying plant matter nearby and carried in
with rainweater. The water may aso become milky white if fine limestone mud from the bottom
of the Aquatic Cave is sugpended in the water column following disturbance. A bottom subgirate
of organic slts can dso muddy the water with suspended particles. Waters are generdly
circumneutra to akaline with ahigh minera content (particularly calcium bicarbonate and
magnesium) and with congtant temperature. Howing water within Aquatic Caves generdly hasa
lower pH, is often undersaturated with respect to carbonates, and has arelatively richer fauna.
Contrastingly, pools that are fed by seepage or dripping water are generdly characterized by a
high pH, high concentration of dissolved carbonates, low content of organic matter suitable for
food, and a sparse fauna. Cave water characteristics may aso vary seasondly because of fluvia
inputs from interconnected surface streams, or because of detrital pulses and other surface inputs
during periods of substantia aquifer recharge. In genera, however, Aquatic Caves are very
gtable environments with relatively congtant physicad and chemica characteridtics.

Terredtrid Caves dso are very stable environments, having reatively congtant
temperatures and humidities. Within the cave, however, these factors may vary with location.
For example, the twilight zone (nearest to the light source) is generadly warmer and experiences
more temperature and humidity fluctuations than does the middle zone, adark zone thet is
subject to air circulation due to "cave bresthing” phenomena. The deep zone, when it occurs, is
the mogt stable zone of a Terredtrid Cave, becausethe ar init is essentialy dtatic. Terredtrid
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Cave faunas often partition their distributions according to these zones, with trogloxenes being
more common in the twilight and middle zones, and troglobites being more common in the degp
zone,

Subterranean Naturad Communities are extremely fragile. Their faunas are adapted to
very stable environments and have alimited ability to survive even minor environmental
perturbations. Terrestrid Caves are threatened by disturbances of spelunkers. The mere entry
into a bat roogting, maternity, or hibernation cave is often sufficient to cause abandonment by
bats, thereby causing amagjor reduction in an important energy source for the remainder of the
cave ecosystem.

Alteraionsin or around cave entrances will often upset detritd input levels and may dso
induce sgnificant changesin arr circulation patterns and the cave microclimate. Aquatic Caves
are threatened by pollution of ground and surface weters from agriculturd, industria, and
resdentia sources, aswell as by disturbances from divers. The unique troglobitic species
generdly have very low population levels and can be severely impacted by overcollection or by
changes in nutrient input levels that result from surface manipulaions or hydrologicd
dterations. Thus, specid precautions and management procedures must be invoked to protect
these unique, fragile communities from deleterious activities.
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MARINE AND ESTUARINE
Generd Information

Marine Naturd Communities and Estuarine Natural Communities occur along coastlines
and include subtidd, intertidal, and supratidal zones. The digtinction between Marine and
Egtuarine Naturd Communitiesis often subtle. Estuarine Communities may temporarily exhibit
freshwater conditions during periods of heavy rainfal or upland runoff or marine conditions
when rainfal and upland runoff are low. Generdly, however, estuarine aress are those areas
within which seawater is sgnificantly diluted with freshwater inflow from the land, while marine
aress are those areas without significant freshwater inflow. The primary criterion for separation
isthe dinity leve of the water, which often varies with loca and tempora climatic conditions.
In generd, freshwater communities have sdinity levels below 0.5 parts per thousand (ppt),
Egtuarine Naturd Communities have sdinity levels between 0.5 and 30 ppt, and Marine Naturd
Communities have sdinity levels between 30 and 37 ppt. Differencesin gpecies compositions
may exist between otherwise smilar Marine and Estuarine Naturd Communities, because of
differencesin dinity tolerance or other physicd or biologicd factors.

Both Marine Naturd Communities and Estuarine Natural Communities of FHoridamay be
separated into Mineral Based, Fauna Based and Floral Based Communities. Mineral Based
Communities include Consolidated Substrate and Unconsolidated Substrate communities which
occur in subtiddl, intertidal and supratidal zones. Fauna-based Communities include Octocora
Bed, Sponge Bed, Cord Reef, Mollusk Reef and Worm Reef Communities which occur in
subtidal zones (Worm Reefs dso occur in intertidal zones). Hora-based Communities include
Algal Bed, Seagrass Bed, Tidd Marsh and Tidd Swamp Communities which occur in intertidal
and supratidal zones (Seagrass Beds are subtidal only). Composite Substrate Communities
include components of various other Marine and Estuarine Naturd Communitiesin quantities
too sparse to be classified as those communities. Composite Substrate Natura Communities
occur in subtidal, intertidal and supratidal zones.

Consolidated Substrate - (synonyms.  hard bottom, rock bottom, limerock bottom,
coquina bottom, relic reef). Marine and Estuarine Consolidated Substrates are Mineral Based
Naturd Communities generdly characterized as expansive, relaively open areas of subtida,
intertidal, and supratida zones which lack dense populations of sessle plant and anima species.
Consolidated Substrates are solidified rock or shell conglomerates and include coquina, limerock
or relic reef materias. These communities may be sparsely inhabited by sessile, planktonic,
epifaund, and pdagic plants and animas but house few infaund organiams (i.e, animdsliving
within the subgtrate).

The three kinds of Consolidated Substrate Communities occurring in Horida are of
limited distribution. Coquina, which is alimestone composed of broken shells, coras and other
organic debris, occurs primarily aong the east coas, in marine areasin the vicinity of . Johns
and Flagler Counties.
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Limerock subgtrates occur as outcrops of bedded sedimentary deposits conssting primarily of
cacium carbonate. This Consolidated Substrate is more widespread than coquina substrate and
can be found in a patchy distribution under both marine and estuarine conditions from north
Horida to the lower-most keysin Monroe County. Rélic reefs, the skeletd remains of formerly
living reefs, are more limited in distribution than limerock outcrops but more common than
coquina substrate.

Consolidated Substrates are important in that they form the foundation for the
development of other Marine and Estuarine Natural communities when conditions become
appropriate. Consolidated Substrate Communities are easily destroyed through siltation or
placement of fill, and ddliberate remova by actions such as blasting or nondeliberate destruction
by forces such as vehicular traffic.

Another type of disturbance involves the accumulation of toxic levels of heavy metds,
oils, and pedticides in Consolidated Substrates. Significant amounts of these componentsin the
sedimentswill kill the infauna, thereby eiminating afood source for certain fishes, birds and
other organiams. A film of pollutants engulfing Consolidated Substrates can render these areas
unsuitable for colonization by marine and estuarine floraand fauna. Such problems occur in
some of the mgjor port cities, in areas where there is heavy industrial development, and aong
mgor shipping channels where oil spills are likely to occur.

Unconsolidated Substrate - (synonyms. beach, shore, sand bottom, shell bottom, sand
bar, mud flat, tidal flat, soft bottom, coralgd substrate, marl, gravel, pebble, calcareous clay).
Marine and Estuarine Unconsolidated Substrates are Minera Based Naturad Communities
generdly characterized as expansive, relaively open areas of subtidd, intertidd, and supratidal
zones which lack dense populations of sessile plant and animal species. Unconsolidated
Subgtrates are unsolidified materid and include cordgd, marl, mud, mud/sand, sand or shell.
This community may support alarge population of infaund organisms aswell asavariety of
trangent planktonic and pelagic organisms (e.g., tube worms, sand dollars, mollusks, isopods,
amphipods, burrowing shrimp, and an assortment of crabs).

In generd, Marine and Estuarine Unconsolidated Substrate Communities are the most
widespread communities in the world. However, Unconsolidated Substrates vary greetly
throughout Florida, based on surrounding parent material. Unconsolidated sediments can
originate from organic sources, such as decaying plant tissues (e.g., mud) or from cacium
carbonate depositions of plants or animals (e.g., coraga, marl and shell substrates). Marl and
coralgd subdrates are primarily restricted to the southern portion of the state. The remaining
four kinds of Unconsolidated Substrate, mud, mud/sand, sand, and shell, are found throughout
the coastal areas of Florida. While these areas may seem relaively barren, the densities of
infaund organismsin subtidal zones can reach the tens of thousands per meter square, making
these areas important feeding grounds for many bottom feeding fish, such as redfish, flounder,
gpot, and sheepshead. The intertidal and supratidal zones are extremdy important feeding
grounds for many shorebirds and invertebrates.
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Unconsolidated Subgtrates are important in that they form the foundation for the
development of other Marine and Estuarine Naturd Communities when conditions become
gppropriate. Unconsolidated Substrate Communities are associated with and often grade into
Beach Dunes, Tidal Marshes, Tidal Swamps, Grass Beds, Cora Reefs, Mollusk Reefs, Worm
Reefs, Octocora Beds, Sponge Beds, and Alga Beds.

Unconsolidated Substrate Communities which are composed chiefly of sand (e.g., sand
beaches) are the most important recreationa areas in Florida, attracting millions of residents and
tourigs annualy. This community isreslient and may recover from recregtiona disturbances.
However, this community is vulnerable to compaction associated with vehicular traffic on
beaches and disturbances from dredging activities and low dissolved oxygen levels, dl of which
can cause infauna organisms to be destroyed or to migrate out of the area. Generdly these areas
are easily recolonized ether by the same organisms or a series of organisms which eventualy
results in the community returning to its origind state once the disturbance has ceased. In
extreme examples, such as sgnificant dterations of eevation, thereis potentia for serious long-
term impacts from this type of disturbance.

Another type of disturbance involves the accumulation of toxic levels of heavy metds,
oils, and pesticides within Unconsolidated Substrates. Significant amounts of these compounds
in the sediments will kill the infauna organisms, thereby diminating afood source for certain
fishes, birds, and other organisms. Such problems occur in some of the mgjor port cities, in areas
where there is heavy industrial development, and dong mgor shipping channels where oil spills
are likely to occur.

Cord Resf - (synonyms. deep-water barrier reef, deep-water patch reef, shallow-water
barrier reef, shalow-water paich reef, live bottom community, hard bottom community,
trangtiond reef, Hawk Channel redf, bank reef). Marine and Estuarine Coral Reefs are Faund
Based Naturd Communities generally characterized as expansve conglomerates of hard, sessile,
limestone-building cora occurring in warm subtidal weters. Cord Reefs are formed from a
diverse assemblage of carbonate precipitating organisms of the phylum Cnidaria (Codenterata).
Two classes of Cnidaria are the principa reef builders. Hydrozoa, the class which includes
cord, are important fast growing, colonid reef buildersthat are capable of withstanding
temperate water temperatures. Fire coral are distributed as far north in Florida as Tarpon Springs
in the Gulf of Mexico and at least to Cape Kennedy in the Atlantic Ocean. The second class of
reef building Cnidarians are the Anthozoa. This classis divided into two subclasses, the
Octocordlia (e.g., soft cord, seafans and sea feathers) and the Zoantharia (e.g., true stony cord,
and colonid anemones). The Octocordlia represent the group of organisms comprising
Octocord Bed communities. The Scleractinians, or true sony cord, are the primary hermatypic
or reef building cord that belong in thissubcdass. Examples of the reef building, true stony
cord, are: elkhorn, staghorn, mountainous star cord, rough and smooth starlet cora, cavernous
gar cord, lobed star coral, sheet cord, ivory tree cord, giant brain coral, grooved brain cord,
smooth cord, pillar cord, and fungus cord. Asmany as thirty four species of coral have been
reported on individual Cora Reefsin the HoridaKeys.
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Cora Reefs can be classfied into at least four kinds including: shallow and deep water
barrier reefs and shallow and deep water patch reefs. Patch reef communities are roughly dome
shaped with atopographic relief of 5to 10 feet. Paich reefsvary consderably in dimension,
depending on the size and number of cora colonies comprising the reef. A patch reef may be as
amndl asasingle giant brain cord head with its associated biota, or aslarge as severd acres.
Common builders of patch reefs include mountainous star cord, giant brain coral, smooth starlet
coral, cavernous star cora, smooth brain coral, grooved brain cora and fire cord. Associated
floraand fauna vary greetly between shalow water and deep water patch reefs.

A common feature associated with patch reefsisthe "hao" effect. A zone of barren solid
substrate, sand, or rubble is formed as aresult of grazing by various species of fishes and
invertebrates. The organisms exit at night from the refuge of the cora heads to forage on the
attached agae and sea grasses, thus leaving a"halo" of barren, exposed substrate surrounding the
patch reef. Thehdo iseasy to spot from the surface, which aidesin locating patch reef habitat.
An important function of haos on solidified subgtrates is that reef-expansion is made possible
because cord recruitment can take place only on hard (consolidated) substrates.

Magor barrier reef communities form the expangve, living structures oriented pardle to
the shoreline and serving as natura, protective breskwaters. Barrier reefs may form as shdlow-
water reefs or deep-water reefs at the edge of the shdlf, providing light penetration is adequate.
Barrier reefs are important in absorbing wave energy as aprimary line of protection for the
shordine dlowing formation of low energy communities such as Tidd Swvampsin areas that
would be inhospitable otherwise. Didtinctive festures of the barrier reef are the presence of
staghorn and elkhorn corals, cora zonation by depth, and spur and groove formations oriented
seaward. A generdized bank reef can be subdivided into various biologica zones including fore
reef, back reef/rubble zone and spur and groove zone. This zonation is determined by water
depth, degree of light penetration, and wave energy.

A magor barrier reef builder iselkhorn coral. Thisfast growing species formsthe
gructura framework for the reef while supplying the necessary habitat for reef oriented
organisms. Other mgor reef builders in thistype of reef habitat are: knobby brain cord,
mountainous star cord, smooth brain cord, giant brain cord, leaf cord, cactus cord, fungus
cord and pillar coral. However, reef cora species and associated floraand faunavary greatly
between shallow-water and deep-water barrier reefs.

Factors affecting the distribution of Cord Reefsinclude temperature, light penetration
(turbidity), sdlinity, water currents and availability of suitable substrates. Most cords are very

sendtive to cold temperatures, being largdly restricted to seas that average above 21°C (70°F).
Additiondly, the water must be quite clear, Snce the symbiotic agee living within the cords are
generally redtricted to water depths of less than 50 meters (164 feet). Most Cord Reefs occur in
marine waters with sdinities between 30 and 37 ppt. Exposure to freshwater kills most species
of cordswithin 30 minutes. Water currents trangport essentia nutrients and remove biologicd
wadte materids, slts and sands which could smother the reef. A hard substrate is necessary for
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completion of development of the planktonic larvae of cordl.

Cord Reefs are among the most diverse and productive environmentsin the world. Cora
Reefs provide shelter and food for amyriad of reef fishes and marine invertebrates. Gross
production of calcium carbonate is between 100 and 500 tons per acre per year on actively
growing reefs. Fragmented cord are often the primary source for creeting and nourishing the
beaches of nearby idands. These qudities, combined with their structurd complexity, biologica
richness, and aesthetic appea make Cord Reefs an extremely valuable resource wherever they
occur.

Cora Reefsare biologicaly and structuraly sendtive syssems. They are dow growing,
requiring decades to fully develop. Thus, structural damage caused by boat groundings, anchors,
and other physicd impacts may require decadesto fully recover. Cora Reefsin Floridaare at
the northern extent of their range. As such, they are vulnerable to decreases in water
temperature. High water temperatures also affect corals adversaly. Sedimentation and turbid
water redtrict cord growth and, when significant, smother and kill Cord Reefs. Thus, dredge
and fill operations or upland developments which increase the amount of suspended sedimentsin
runoff water impact cord reefs. Pollutants may trigger planktonic dga blooms, reduce oxygen
leves, or otherwise upset the ddlicate balance of the reef ecosystem, thereby damaging the Cord
Reef community. Over-fishing, cora collecting, and other recregtiona activities may also create
chronic problemsin this community and should be periodicaly assessed.

Mollusk Reef - (synonyms. oyster bar, oyster reef, oyster bed, oyster rock, oyster
grounds, mussdl reef, worm shell reef, Vermetid reef). Marine and Estuarine Mollusk Reefs are
Fauna Based Naturd Communities typicaly characterized as expansive concentrations of sessile
mollusks occurring in intertidal and subtidal zonesto a depth of 40 feet. In Horida, the most
developed Mollusk Reefs are generdly restricted to estuarine areas and are dominated by the
American oyster. Less common are Mollusk Reefs dominated by mussdals and others dominated
by Vermetid worm shells. Numerous other sessile and benthic invertebrates live among,
attached to, or within the collage of mollusk shdls. Most common are burrowing sponge,
anemones, mussdls, clams, boring clam, oyster drill, lightning whelk, polychaetes, mud worms,
oygter leech, barnacles, bluecrab, mud crab, stone crab, pea crab, amphipods, and starfish.
Severd fish dso frequently occur near or feed among Mollusk Reefs, including cow-nosed ray,
menhaden, lizardfish, gafftopsail catfish, pinfish, seatrout, spot, black drum, and mullet.

Mollusk Reefsthat are exposed during low tides (e.g., coon oysters) are frequented by a
multitude of shorebirds, wading birds, raccoons, and other vertebrates.

Reef-building mollusks require a hard (consolidated) substrate on which the planktonic
larvee (i.e., spat) settle and complete development. The spat diesiif it settles on soft
(unconsolidated) substrates, such as mud, sand or grass. Hard substrates include rocks,
limestone, wood and other mollusk shdlls. Hard subgtrates are often limited in Estuarine Natural
Communities because of the large amounts of slt, sands and muds that are deposited around
river mouths. Once established, however, Mollusk Reefs can generdly persist and often expand
by building upon themsalves,
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The most common kind of Mollusk Reef, oyster mollusk reefs, occur in water sdinities
from just above fresh water to just below full strength sea

water, but develop most frequently in estuarine water with salinities between 15 and 30 ppt.
Their absence in marine water islargely attributed to the many predators, parasites, and diseases
of oystersthat occur in higher slinities. Prolonged exposure to low sdlinities (lessthen 2 ppt.) is
aso known to be responsible for massive mortdity of oyster reefs. Thus, significant increases or
decreases in sdinity levels through natura or unnaturd dterations of freshwater inflow can be
detrimenta to oyster Mollusk Reef communities.

Mollusk Reefs occupy a unigue position among estuarine invertebrates and have been an
important human food source since prehigtoric times. They present a dynamic community of
eduarine ecology, forming refugia, nursery grounds, and feeding areas for amyriad of other
eduarine organisms.

The mgor threats to mollusk reefs continue to be pollution and substrate degradation due,
in large part, to upland development. Mollusks are filter feeders, filtering up to 100 galons of
water aday. In addition to filtering food, they aso filter and accumulate toxins from polluted
waters. Sources of these pollutants can be from considerably distant aress, but are often more
damaging when nearby. Substrate degradation occurs when slts, dudge and dredge spoils cover
and bury the Mollusk Reefs. Declining oyster and other Mollusk Reef populations can be
expected in coastd waters that are being dredged or are receiving chemicas mixed with
ranwater flowing off the land, or from drainage of untreated resdentia or industrid sewage
systems.

Octocoral Bed - (synonyms. gorgonians, seafans, seafeathers, seafingers, sea pansies,
sea plumes, searods, seawhips, soft corals). Marine and Estuarine Octocoral Beds are soft
Faund Based Natural Communities characterized as large populations of sessle invertebrates of
the Class Anthozoa, Subclass Octocoralia, Orders Gorgonacea and Pennatulacea. The dominant
anima species are Soft corals such as gorgonians, seafans, sea feathers, seafingers, sea pansies,
sea plumes, searods, and seawhips. This community is confined to the subtidal zone since the
sessle organisms are highly susceptible to desiccation. Other sessile anima s typically occurring
in association with these soft corals are sea anemones. An assortment of non-sessile benthic and
pelagic invertebrates and vertebrates (e.g., soonges, mollusks, tube worms, burrowing shrimp,
crabs, isopods, amphipods, sand dollars, and fishes) are associated with Octocora Beds.
Specific species of interest living on or among the soft cords include the flamingo tongue shell,
the purple shrimp, and the basket starfish. Sessile and drift agae can aso be found scattered
throughout Octocoral Beds.

Octocora Beds require hard bottom (consolidated) substrate (i.e., coquing, limerock, relic
reefs) on which to anchor. Hard bottom substrate occurs sparsely throughout Floridain marine
and estuarine areas, however, soft coras prefer the warmer waters of the southern portion of the
dtate, saverdy limiting the digtribution.



Octocora Beds may grade into other marine and estuarine hard bottom subtidal,
intertidal, and supratidad communities (i.e., Consolidated Substrate, Sponge Bed, Coral Ref,
Mollusk Reef, Worm Redf, lithophytic Algal Bed) as well as soft bottom communities (i.e.,
Unconsolidated Substrate, sammophytic Algal Bed, Seagrass Bed, Tida Marsh, Tidd Swamp).

Management congderations should include locating al true Octocora Beds within the
state, thought to be more prevaent off the Southeast coast, and providing protection for them
from externa degradation. Primary threets to Octocord Beds include sitation from beach
"renourishment” or "restoration” projects, anchor damage by nautica craft, trawling by
commercia fishermen, collecting for tourist-oriented trade, and water pollution, particularly oil

ills

Sponge Bed - (synonyms. branching candle sponge, Horida loggerhead sponge,
sheepswool sponge). Marine and Estuarine Sponge Beds are soft Faunal Based Naturd
Communities characterized as dense populations of sessile invertebrates of the phylum Porifera,
Class Demospongiae. The dominant anima species are sponges such as branching candle
sponge, FHorida loggerhead sponge and shegpswool sponge. Although concentrations of living
§ponges can occur in marine and estuarine intertidal zones, Sponge Beds are confined primarily
to subtidal zones. Other sessile animals typically occurring in association with these sponges are
stony coras, sea anemones, mollusks, tube worms, isopods, amphipods, burrowing shrimp,
crabs, sand dollars, and fishes. Sessile and drift algae can dso be found scattered throughout
Sponge Beds.

Sponge Beds require hard bottom (consolidated) substrate (i.e., coquina, limerock, relic
reefs) on which to anchor. Hard bottom substrate occurs sparsdly throughout Floridain marine
and estuarine areas, however, sponges prefer the warmer waters of the southern portion of the
date, dgnificantly limiting the didtribution severdly.

Sponge Beds may grade into other marine and estuarine hard bottom subtiddl, intertidal
and supratida communities (i.e., Consolidated Substrate, Sponge Bed, Cora Reef, Mollusk
Reef, Worm Redf, lithophytic Algd Bed) as wdl as soft bottom communities (i.e,
Unconsolidated Substrate, ammophytic Algal Bed, Seagrass Bed, Tidd Marsh, Tidal Swamp).

Management congderations should include locating dl true Sponge Beds within the Sate,
thought to be more prevadent off the SW coast, and providing protection for them from externd
degradation. Primary threats to Sponge Beds include sltation from beach "renourishment” or
"regtoration” projects, anchor damage by nautica craft, trawling by commercid fishermen,
collecting for tourigt-oriented trade, and water pollution, particularly ail spills

Worm Reef - (synonym: Sabellariid Reef). Worm Reefs are Fauna Based Naturd
Communities characterized by large colonid conglomerates of rigid Sabdllariid worm tubes of
the species Phragmatopoma lapidosa. These shallow water "reefs’ are generdly found in the
lower reaches of the intertidal zone or upper reaches of the subtidal zone. Sabdllariid reefs
provide shdlter for a diverse assortment of smdl benthic vertebrate and invertebrate organisms,
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particularly since the surrounding habitat is generally bare subgtrate (e.g., Consolidated Substrate
or Unconsolidated Substrate). Therefore, the mere presence of Worm Reefs grestly increases the
faund diversty of agiven area

Of dl the Marine and Estuarine Naturd Communities, Worm Reefs are probably the least
well known. Worm Resefs are known from severd locations along the southern coast of the Sate.

A Worm Reef can be surrounded by and grade into virtualy any of the remaining Marine
and Estuarine Naturd Communities but is more likely to grade into an expanse of
Unconsolidated Subgtrate. Information regarding effective management of Worm Reefsis
lacking. However, excessve turbidity and sltation are probably significant factorsin the decline
of Worm Resefs. A beach renourishment project in West PAm Beach threstens one of the few
remaining productive Worm Reef Sites, located in one to three meters of water near the shore.

Algd Bed - (synonyms. adgd mats, periphyton mats). Marine and EStuarine Algd Beds
are Hora Based Natural Communities characterized as large populations of nondrift macro or
micro dgae. The dominant plant speciesinclude star aga, Argardhidla, Avranveles,
Batophora, Bryopsis, Caothrix, Caulerpa, Chondria, Cladophora, Dictyota, Digenia, Gradlaia,
Haimeda, Laurencia, Oscillatoria, shaving brush, Rhipocephdus, and Sargassum. This
community may occur in subtidal, intertidal, and supratidal zones on soft and hard bottom
subgtrates. Vascular plants (e.g., seagrasses) may occur in Alga Beds associated with soft
bottoms. Sessile animals associated with Algal Beds will vary based on bottom type. For Algd
Beds associated with hard bottom substrate (lithophytic), fauna populations will be smilar to
populations associated with Octocora Beds and Sponge Beds. Those associated with soft
bottom substrate (psammophytic) may have smilar benthic and pelagic speciesin addition to
infauna species. Recent research has shown that Alga Beds provide critica habitat for juvenile
spiny lobsters, a species of great commercia importance.

Lithophytic Algdl Beds are thought to be less widespread within Florida than
psammophytic Alga Beds. The precise distribution of both kindsis not known; however, the
digtribution is thought to be less than for Marine and Estuarine Seagrass Beds.

Marine and Estuarine Algal Beds may grade into Seagrass Beds, Tidd Marsh, Tida
Swamp, or many of the other Marine or Estuarine Naturd Communities. Supratidal Algal Beds
such as periphyton beds (e.g., blue-green dgd mats) may grade into various coastad Paludirine
and Terrestrid Naturd Communities.

Didribution information for Alga Bedsislacking. The location of mgor beds must be
determined before this Naturd Community can be managed adequately. Exigting state dredge
and fill laws provide specific protection for Marine and Estuarine Seagrass Beds but not for
Alga Beds. The correction of this deficiency could prove to be the most effective management
tool available.
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The primary threet to Marine and Estuarine Algd Beds are dredging and filling activities
which physicaly remove or bury the beds. Other damage occurs from increased turbidity in the
water column which reduces available light; pollution, particularly from oil spills, and damage
from boats.

Seagrass Bed - (synonyms. seagrass meadows, grass beds, grassflats). Marine and
Estuarine Seagrass Beds are Flora Based Naturd Communities typically characterized as
expandve sands of vascular plants. This community occursin subtidd (rarely intertidal) zones,
in clear, coastal waters where wave energy is moderate. Seagrasses are not true grasses. The
three most common species of seagrasses in Forida are turtle grass, manatee grass, and shod
grass. Nearly pure stands of any one of these species can occur, but mixed stands are aso
common. Species of Haophila may be intermingled with the other seagrasses, but species of
this genus are considerably less common than turtle grass, manatee grass and shod grass.
Widgeon grass can a so be found occurring with the previoudy listed seagrasses dthough they
occur primarily under high sdinities while widgeon grass occurs in aress of lower sdinity.

Attached to the seagrass leaf blades are numerous species of epiphytic agae and
invertebrates. Together, seagrasses and their epiphytes serve as important food sources for
manatees, marine turtles, and many fish, including spotted sea trout, pot, sheegpshead, and
redfish. The dense seagrasses aso serve as shelter or nursery grounds for many invertebrates
and fish, including marine snails, clams, scalops, polychaete worms, pink shrimp, blue crab,
garfish, sea urchins, tarpon, bonefish, seahorses, pompano, jack, permit, snapper, grunt, mullet,
barracuda, filefish, and cowfish.

Marine and Estuarine Seagrass Beds occur most frequently on Unconsolidated Substrates
of marl, muck or sand, dthough they may aso occur on other Unconsolidated Substrates. The
dense blanket of leaf blades reduces the wave-energy on the bottom and promotes settling of
suspended particulates. The settled particles become stabilized by the dense roots and rhizomes
of the seagrasses. Thus, Marine and Estuarine Seagrass Beds are generdly areas of soil
accumulation.

Other factors affecting the establishment and growth of Seagrass Beds include water
temperature, sdinity, wave-energy, tidd activity, and avalable light. Generdly, seagrasses are

found in waters with temperatures ranging from between 20° and 30°C (680- 860F). Seagrasses
occur mogt frequently in areas with moderate current velocities, as opposed to ether low or high
velocities. Although Marine and Estuarine Seagrass Beds are most commonly submerged in
shdlow subtida zones, they may be exposed for brief periods of time during extreme low tides.

One of the more important factors influencing seegrass communities is the amount of
solar radiation reaching the leaf blades. In generd, the water must be fairly clear because
turbidity blocks essentia light necessary for photosynthesis. The rapid growth rate of seegrass
under optimum conditions rivals that of most intensive agriculturd practices, without energy
input from man.
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Marine and Estuarine Seagrass Beds are often associated with and grade into
Unconsolidated Substrate, Cord Reefs, Tidal Swamps, and Tida Marshes, but may also be
associated with any other Marine and Estuarine Natural Community.

Marine and Estuarine Seagrass Beds are extremely vulnerable to human impacts. Many
have been destroyed through dredging and filling activities or have been damaged by sewage
outfdls and indudtrial wagtes. In these instances, the Seagrass Beds are either physically
destroyed, or succumb as a result of decreased solar radiation resulting from incressed water
turbidity.

Seagrass Beds are dso highly vulnerable to oil spills. Low concentrations of oil are known to
greatly reduce the ability of seagrasses to photosynthesize. Extreme high temperatures aso have
adverse impacts on Seagrass Beds. The area surrounding power plant outfals, where water

temperatures may exceed 35°C (950F), has been found to be lethal to seagrasses. Marine and
Estuarine Seagrass Beds are susceptible to long term scarring cuts from boat propellers, anchors
and trawls. Such gouges may require many years to become revegetated. When protected from
disturbances, seagrasses have the ability to regenerate and recolonize areas. Additiondly, some
successful replantings of Seagrass Beds have been conducted. However, the best management is
to preserve and protect Marine and Estuarine Seegrass Beds in their natural state.

Tidd Marsh- (synonyms. sdtmarsh, brackish mersh, coastal wetlands, coastal marshes,
tidd wetlands). Marine and Estuarine Tidal Marshes are Floral Based Naturd Communities
generdly characterized as expanses of grasses, rushes and sedges along coastlines of low wave-
energy and river mouths. They are most abundant and most extensive in Horida north of the
norma freeze line, being largely displaced by and intergpersed among Tida Swamps below this
line. Black needlerush and smooth cordgrass are indicator species which usually form dense,
uniform stands. The stands may be arranged in well-defined zones according to tide levels or
may grade subtly over abroad area, with eevation asthe primary determining factor. In the
upper reaches of river mouths, where Estuarine Tidal Marsh begins to blend with Freshwater
Tida Swamp and Marsh, sawgrass may occur in dense stands. Sawgrassisthe least sdt tolerant
of these Tidal Marsh species. Other typica plants include saltgrass, satmeadow cordgrass
(marsh hay), gulf cordgrass, soft rush and other rushes, sat myrtle, marsh elder, sdtwort, sea
oxeye, cattail, big cordgrass, bulrushes, seashore dropseed, seashore paspaum, shoregrass,
glassworts, seablight, seaside heliotrope, sdtmarsh boltonia, and marsh fleabane. Typica
animds indude marsh snall, periwinkle, mud snail, spiders, fiddler crabs, marsh crab, green
crab, isopods, amphipods, diamondback terrapin, saltmarsh snake, wading birds, waterfowl,
osprey, rails, marsh wrens, seaside sparrows, muskrat and raccoon.

Fishes frequently found in this community include blacktip shark, lemon shark, bonnet-
head shark, hammerhead shark, southern stingray, yellow spotted ray, tarpon, ladyfish, bonefish,
menhaden, sardines, anchovy, catfish, needlefish, killifish, bluefish, blue runner, lookdown,
permit, snapper, grunts, sheepshead, porgies, pinfish, seatrout, red drum, mullet, barracuda,
blenny, goby, trigger fish, filefish, and puffers.
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Tidd Marsh soils are generdly very poorly drained muck or sandy clay loamswith
substantia organic components and often a high sulfur content. The elevation of Tidd Marshes
range from just below sealeve to dightly above sealeve with vegetation occupying the
intertidd and supratidd zones. The frequently high dengity of plant sems and roots effectively
traps sediments derived from upland runoff or from littoral and storm currents. The decaying,
dead marsh plants and the transported detritus which the living plants trap, accumulate to form
peat deposits. Together, these accretion processes may build land.

Tidd Marsh plants live under conditions which would stress most plants. High st
content in the soil, poor soil aeration, frequent submersion and exposure, intense sunlight, and
occasiond fires make the Tidd Marsh community inhospitable to most plants and require awide
tolerance limit for itsinhabitants. The landward extent of Tidd Marsh dong the shordineis
directly related to the degree of bottom dope; the more gradua the dope the broader the
community band. Typica zonation in this community includes smooth cordgrassin the deeper
edges, grading to sat tolerant plants such as black needlerush that withstand less inundation.

Tidd fluctuation is the most important ecologicd factor in Tidd Marsh communities,
cydling nutrients and allowing marine and estuarine fauna access to the marsh. This exchange
helps to make Tidd Marsh one of the most biologically productive Natura Communitiesin the
world. Infact, primary productivity in Tidd Marshes surpasses that of most intensive
agricultura practices. The former operates a no cost because of free energy subsidies from
tides, while the latter requires costly energy subsidiesin the form of fuds, chemicas, and labor.
A myriad of invertebrates and fish, indluding most of the commercidly and recreationdly
important species such as shrimp, blue crab, oysters, sharks, grouper, snapper and mullet, aso
use Tidad Marshes throughout part or dl of ther life cycles.

Tidd Marshes are dso extremey important because of their storm buffering capacity and
their pollutant filtering actions. The dense roots and stems hold the unstabilized soils together,
reducing the impact of storm wave surge. The plants, animals, and soilsfilter, absorb, and
neutraize many pollutants before they can reach adjacent marine and estuarine communities.
These factors make Tidad Marshes extremely vauable as a Naturd Community.

Adverse impacts of urban development of Tidal Marshes include degradation of water
qudlity, filling of marshes, increased eroson, and other dterations such as bulkheading and
beach renourishment. The mogt attractive coastal areas for development activities frequently are
the most ecologicaly fragile and are extremely vulnerable to development of any kind. Offshore
pollution in the form of ail spills and various forms of litter jettisoned from shipping traffic dso
impact Tidd Marsh.

Tidd Swamps - (synonyms. mangrove forest, mangrove svamp, mangrove idands).
Marine and Estuarine Tidal Swamps are Flord Based Naturd Communities characterized as
dense, low forests occurring along relaively flat, intertida and supratida shorelines of low wave
energy aong southern Horida. The dominant plants of Tida Swamp Natura Communities are
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red mangrove, black mangrove, white mangrove and buttonwood. These four species
occasonaly occur in zones which are defined by varying water levels, with red mangrove
occupying the lowest zone, black mangrove the intermediate zone, and white mangrove and
buttonbush the highest zone. Other vascular plants associated with Tidd Swampsinclude sdt
grass, black needlerush, spike rush, glasswort, Gulf cordgrass, sea purdane, sdtwort and sea
oxeye. Typicd animas of the Tidal Swamp include mangrove water snake, brown pelican,
white ibis, osprey, bald eagle, and a variety of shorebirds, herons, egrets, and raccoon. Also
included are sponges, oysters, marine worms, barnacles, mangrove tree crabs, fiddler crabs,
mosquitos, and numerous other invertebrates. Fishes are likewise diverse in this community.
Those most frequently occurring include black-tipped shark, lemon shark, nurse shark, bonnet-
head shark, rays, tarpon, ladyfish, bonefish, menhaden, sardines, lookdown, permit, snapper,
sheepshead, porgies, pinfish, and mullet.

Severd variaions of Tidd Swamps are generdly recognized. These include (1)
overwash swamps found on idands which are frequently inundated by the tides; (2) narrow
fringe swamps located adong waterways, (3) riverine swamps found in floodplains, (4) basin
swamps growing in depressions dightly inland from the water; (5) hammock swamps, smilar to
basin swamps but growing a adightly higher devation; and (6) scrub swamps growing over
hard subgtrates such as limestone marl.

Tidd Swamps occur in flat coadta areas. The soils are generdly saturated with brackish
water a dl times, and at high tides these same soils are usudly inundated with standing weter.
Mangroves grow on awide variety of soilsranging from sandsto muds. In older Tidal Swamps
the sands and muds are usudly covered by alayer of peat which has built up from detritus
(decaying plant materid).

The prop roots of red mangroves, the extensive pneumatophores (aeria roots) of black
mangroves and the dense root mats of the white mangrove serve to entrap sediments and recycle
nutrients from upland areas and from tidal import. This process servesin "idand formation” and
isapart of the successond processinvolved in land formation in south Florida. These root
structures aso provide substrate for the attachment of and shdlter for numerous marine and
esiuarine organisms.

Temperature, dinity, tida fluctuation, substrate and wave energy are five physicd
factorsinfluencing the sze and extent of Tidd Swamps. Mangroves require an annua average

water temperature above 19°C (660F) to survive. They do not tolerate temperatures below
freezing or temperatures which fluctuate widely over the course of ayear. Sdt weater isakey
element in reducing competition from other plants and alowing mangrovesto flourish. In
addition, mangroves have adapted to the st water environment by ether excluding or excreting
st from plant tissues. Mangroves can survive in freshwater but are usudly not found in large
stands under such conditions in nature because they succumb to competition.

Tida Swamps are closely associated with and often grade into Seagrass Beds,
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Unconsolidated Subgtrates, Tidal Marshes, Shell Mounds, Coastal Berms, Maritime Hammocks,
and other coastal communities. Seagrass Beds and Unconsolidated Substrates are usudly found
in the subtidd regions surrounding Tida Swvamps. Tidd Marshes are often found dong the
inland boundary of the Tidd Swamps. Tropica hardwood species occupy Coastal Berm and
Shell Mound communities which are often surrounded by mangroves. In Horida, Tidd Swamps
occur aong both coadts, buffered by barrier idand formations. Tidd Swamps are most extensive
from Cedar Key southward aong the Gulf coast and from Ponce de Leon Inlet southward aong
the east coast. The most luxuriant growth occursin the Ten- Thousand Idand areas of southwest
Florida

The Marine and Estuarine Tidd Swamp communities are significant because they
function as nursery grounds for most of the state's commercialy and recreationally important
fish and shellfish. These Naturd Communities are aso the breeding grounds for substantia
populations of wading birds, shorebirds, and other animas. The continuous shedding of
mangrove leaves and other plant components produce as much as 80% of the tota organic
materia avalablein the aguatic food web. Additionaly, Tidal Swamps help protect other inland
communities by absorbing the brunt of tropica storms and hurricanes.

Tidal Swamps have been and continue to be areas of environmenta concern because
many acres were destroyed through diking and flooding, ditching for masquito control, and
dredging and filling activities. Fortunately, specific legd protection for mangrove svamps was
adopted by the state in 1985. Today, mangroves continue to face such problems as destruction
from oil spills and changes in the quantity, quality and timing of the fresh water input asthe
adjacent uplands are devel oped or otherwise dtered. Reducing estuarine salinity and flushing
chemicd pollutants from adjacent uplands have resulted in the destruction of some Tidd Swamp
aress and the invasion of non-mangrove species.

The combination of these factors has resulted in a decrease in the number of acres of
Tidd Swamps and areduction in available nursery grounds and vauable habitat for native
wildlife. Mangrove swamps can be replanted by man; however, long term monitoring has not
been conducted to determine if restored sites function asthe origind community did. The best
management practice isto prevent further destruction of existing Tidd Swamps and maintain a
natura flow of fresh water into these aress.

Composite Subgtrate - Marine and Estuarine Composite Substrates consst of a
combination of Naturad Communities such as"beds’ of agae and seegrasses or areas with smal
patches of consolidated and unconsolidated bottom with or without sessile flora and fauna
populations.

Composite Substrates may be dominated by any combination of marine and estuarine
sessle floraor fauna, or minera subdrate type. Typica combinations of plants, animas and
substrates representing Composite Substrates include soft and stony coras with sponges on a
hard bottom such as alimerock outcrop; psammophytic algae and seagrasses scattered over a
sand bottom; and patch reefs throughout a coralga bottom. Any of the remaining Marine and
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Egtuarine Naturad Communities can grade into Composite Substrate communities.

Although Composite Subgirates can occur in any marine or estuarine areain Forida,
some combinations are common while others are extremely rare. Combinations of Consolidated
and Unconsolidated Substrate components offer the grestest opportunity for diversity, and should
be high priority areasfor protection. Management reguirements are negligible providing the
composite community is adequately protected.

Protection efforts will vary dightly based on components of the Composite Substrate
community. Generdly, degradation of physical and chemica water quality parameters should be
prevented, as well as mechanica disturbance from anchoring, dredging, trawling and smilar
activities.
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APPENDIX 1. Index of Pant Common Names and their Scientific Names

dligator weed
American beech
American cupscae
American hally
American hornbeam
American lotus
American sycamore
American wideria
arum

arrowheads

ash

ashe magndlia
asters  Aster spp.
Atlantic white cedar
bald cypress
bananallily
basswood

bay cedar

beach bean

beach cordgrass
beach elder

beach jacquemontia
beach morning glory
beach orach
beakrush

beakrush sedges
beardgrass
beautyberry
bedstraw

beech drops
bellwort

big cordgrass
biglesf snowbdl
black cherry
black-eyed susan
blackgum

black ironwood
black mangrove
black needlerush
black sedge
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Alternanthera philoxeroides

Fagus grandifdlia
Sacciolepis driata
Ilex opaca

Carpinus cardliniana
Nelumbo lutea
Plantanus occidentdis
Wideria frutescens
Peltandra spp.
Sagittaria spp.
Fraxinus spp.
Magnadlia ashei

Chamaecyparis thyoides
Taxodium digichum
Nymphaea mexicana
Tilia spp.

Suriana maitima
Canavdiarosea
Spartina spp.
Ivaimbricata
Jacquemontia reclinata
| pomoea golonifera
Atriplex arenaria

Rhynchospora spp.
Rhynchospora spp.
Andropogon spp.
Cdlicarpaamericana
Gdlium spp.

Epifagus virginiana
Uvularia spp.

Spartina cynosuroides
Styrax grandifdlia
Prunus serotina
Rudbeckia hirta
Nyssa biflora
Krugiodendron ferreum
Avicennia gaminans
JUncus roemerianus
Schoenus nigricans




black titi
black walnut
black willow
blackjack oak
blackroot
bladder nut
bladderpod
bladderwort
blazing gar
blolly
bloodroot

blue phlox
bluebdll

blueberry
blugjack oak
bluestem
bluestem pa metto
bluff oak

bog buttons

bog mat

bog moss
bottlebrush threeawn
box elder

bracken fern
Brazilian pepper
broomsedge
buckthorn

bulrushes
bunch flower
budtic
butterwort
buttonbush
buttonwood
cabbage pam
caper tree
caric sedges
Carolinaash
Carolinahally
carpet grass
cat's claw
catalpa Catalpa spp.
cattall
chainfern
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Cliftonia monophylla
Juglans nigra

Sdix nigra

Quercus marilandica
Pterocaul on pycnostachyum
Staphyleatrifolia
Seshania vescaria
Utricularia spp.

Liatris spp.

Pisonia discolor

L achnanthes cardliniana, Sanguinaria
canadeng’s

Phlox divaricata
Campanula spp.
Vaccinium spp.
Quercus incana
Andropogon spp.
Sabal minor

Quercus audrina

L achnocaulon spp.
Wadlffidla spp.
Mayaca fluvidilis
Arigida soicformis
Acer negundo
Pteridium agquilinum
Schinus terebinthifolius
Andropogon virginicus
Rhamnus cardliniana
Sairpus spp.
Medanthium virginicum
Diphalis didfdia
Pinguicula spp.
Cephdanthus occidentdis
Conocarpus erecta
Sabal pdmetto
Cappaxis spp.

Carex spp.

Fraxinus cardliniana
Ilex ambigua
AXonopus spp.
Pithecd | obium unquis-cati

Typha spp.
Woodwardia spp.




Chapman's oak
chara
Chrigmasfern
cinnamon fern
clubmaoss

coadtd plan willow
cocoplum

coffee colubrina
coinvine

Ccommon persmmon
common reed
coneflower

coontail

coontie Zamia integrifolia
cora bean

coral greenbrier
cordgrass
coreops's
cottonwood
cowhorn orchid
creeping beggarweed
crossvine

crowfoot grass
crownbeard
cucumber sunflower
cutgrass
cutthroatgrass
cypressTaxodium spp.
dahoon hally
dangleberry

deer tongue
devil'swaking stick
dewberry

diamond- flower
diamond-leaf oak
dogfennd
dog-hobble
doll'seyes

dollar bonnet

dollar wort
dollarweeds

dotted smartweed
dropseed
duckweed
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Quercus chapmanii
Chara spp.

Polystichum acrostichoides
Osmunda cinnamomea
Lycopodium spp.

Sdix cadiniana
Chrysobdanus icaco
Colubrina arborescens
Ddbergia ecastophyllum
Diospyros virginiana
Phragmites communis
Rudbeckia fulgida
Ceatophyllum demersum

Erythrina herbacea
Smilax walteri

Spartina spp.

Coreopsis spp.

Populus spp.
Cyrtopodium punctatum
Desmodium incanum
Anisodichus capreolata
Dactyloctenium aegyptium
Verbesina chapmanii
Helianthus debilis ssp. cucumerifalius
Leersa spp.

Panicum abscissum

llex cassne
Gaylussdia frondosa
Carphephorus odoratissmus
Ardia spinosa

Rubus spp.

Hedyotis nigricans
Quercus laurifdia
Eupatorium capillifolium
L eucothoe axillaris
Actea pachypoda
Brasenia schreberi
Hydrocotyle spp.
Rhynchosia spp.
Polygonum punctatum

Sporobolus spp.
Lemna spp.




dune panic grass Panicum amarulum

dune sunflower Helianthus dehilis
dwarf blueberry Vaccnium sp.

dwarf huckleberry Gaylussacia dumosa
eastern cottonwood Populus deltoides
eastern hophornbeam Odirya virginiana

ed grass Vdlisneria americana
elderberry Sambucus canadens's
€lodea Elodea canadensis
evening primrose Oenothera spp.

fdse foxglove Agdinis spp.

false hellebore Verarum woodii
fase madtic M astichodendron foetidissmum
fanwort Cabomba cardliniana
fetterbush Lyonia lucida
fireflag Thelia geniculata
floating heart Nymphoides aguatica
Foridaelm Ulmus americana var. floridana
Florida maple Acer barbatum
Floridayew Taxus floridana
flowering dogwood Cornus florida
foregtiera Forestiera spp.

fox grape Vitis labrusca
fragrant waterlily Nymphaea odorata
fringetree Chionanthus virginica
frog's bit Limnobium spongia
frostweed Verbesna virginica
gdlberry llex glabra

garberia Garberia heterophylla
gay feather Liatris spp.

geiger tree Cordia sebestena
giant cutgrass Zizaniopds miliacea
glasswort Sicornia spp.

goats rue Tephroda virginiana
golden aster Chrysopsis spp.
golden canna Canna flaccida
golden dub Orontium aguaticum
goldenrod Solidago spp.

gopher gpple Licania michauxii
grass-of- parnassus Parnassia grandifdlia
grasses Poaceae

green ash Faxinus pensylvanica
greenbrier Smilax spp.

ground cherry Phydis spp.
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ground lichens
guiana-plum
gulf cordgrass
gulf sebadtiana
gum bumdia
gumbo limbo
hackberry
halberd fern

hatpins Eriocaulon spp.

hawthorn

hazd ader
Hercules club
hog plum
hophornbeam
hornbeam
horse sugar
huckleberry
hurrah-bush
hydrilla

Indian grass
indigo berry
indigo bush
inkberry
inkwood
innocence
knotweed
lanceleaf greenbrier
lancewood
lantana. Lantana spp.
larkspur

large gdlberry
laurel greenbrier
laurel oak

laurdl cherry
leather fern
leatherwood
licania
lidflowers

little blue maidencane
live ok

liverlesf

lizard's tall
loblolly bay
lobldlly pine
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Cladonia spp.
Drypetes lateriflora
Spartina spartinae
Sebadtiana fruticosa
Bumdia lanuginosa
Bursera smaruba
Celtis spp.

Tectaria anesana

Crataegus spp.
Alnus serrulata

Zanthoxylum dava-herculis
Ximenia anericana
Ostrya virginiana
Capinus cardliniana
Symplocos tinctoria
Gaylussacia spp.

L eucothoe racemosa
Hydrilla verticllata
Sorghastrum spp.
Randia aculeata
Indigofera suffruticosa
Scaevola plumieri
Exothea paniculata
Hedyotis procumbens
Polygonum spp.
Smilax grdlii
Nectandra coriacea

Ddphinium carolinianum
|lex coriacea

Smilax laurifdlia

Quercus hemisphagrica
Prunus caroliniana
Acrogtichum danaaifolium
Dirca pdudris

Licania michauxii
Calyptranthes spp.

Amphicarpum muhlenbergianum

Quercus virginiana
Hepatica nobilis
Saururus cernuus
Gordonia lasanthus
Pinus taeda




locustberry

longleef pine
lousawort

love grass

love vine
mahogany

maiden cane
maiden har fern
mee-berry
manatee grass
marlberry

marsh elder

marsh fern

marsh flesbane
marsh pennywort
marsh pink

marsh samphire
marshhay

medtic M astichodendron foetidissmum
meadow- beauty
meldeuca

milfall - Achillea millefdium
milk pess
milkweed

milkwort
mockernut hickory
mosquito fern
mountain laurel
muhly grass

musky mint

myrsne

myrtle oak
myrtle-leaved hally
necklace pod
needle pdm

netted chain fern
nickerbean

nut sedge

oak-leaf hydrangea
odorless wax myrtle
Ogeecheetupdo
orchid Orchidaceae
overcup oak
panicums
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Bursonima lucida
Pinus paudris
Pedicularis spp.
Eragrodtis spp.
Cuscuta spp.
Swigtenia mahagoni
Panicum hemitomon
Adiantum spp.

Lyonia liqudrina
Cymodocea filiformis
Ardisa escdlonioides
Iva frutescens
Thelypteris paudris
Pluchea spp.
Hydrocotyle umbdlata
Sabatia spp.
Philoxerus vermicularis

Spartina patens

Rhexia spp.
Me deuca quinquenervia

Gdactia spp.
Asclepias spp.
Polygda spp.

Carya tomentosa
Azdla caroliniana
Kdmia laifdia
Muhlenbergia spp.
Hyptis data

Myrdne guianenss
Quercus myrtifdia
llex myrtifdlia
Sophora tomentosa
Rhapidophyllum hystrix
Woodwardia areolata
Caedpinia spp.
Cyperus esculentus
Hydrangea quercfolia
Myricainodora
Nyssa ogeche

Quercus lyrata
Panicum spp.



paradise tree
parrot's feather
partridgeberry
partridge pea
passion flower
paw paw
pencil flower
pennywort
pepper vine
persmmon
pickerelweed
pigeon plum
pignut hickory
pinelily
pinefern
pinewoods dropseed
pink azalea
pinweed
pitcher plants
plume grass
poison ivy
poisonwood
pond apple
pond cypress
pond pine
pondweed
poppy mallow
possumhaw
post oak
prickly apple
prickly ash
prickly pear cactus
primrose willow
privet
pumpkin ash
purple coneflower
pyramid magnolia
queens delight
rabbit tobacco
racemed fetterbush
ragweed
ralroad vine
ratibida
rattanvine
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Simarouba glauca
Myriophyllum brasiliense
Mitchdlla repens
Cassa fasciculaa
Passiflora spp.
Admina spp.
Stylosanthes biflora
Hydrocotyle spp.
Ampeopgs arborea
Diospyros virginiana
Pontederia cordata
Coccol oba divergfdlia
Cavya glabra

Lilium catesbaei
Anemia adiantifdia
Sporobolus junceus
Rhododendron vaseyi
L echea spp.
Sarracenia spp.
Erianthus spp.
Toxicodendron radicans
M etopium toxiferum
Annona glabra
Taxodium ascendens
Pinus serotina

Potamogeton spp.
Cdlirhoe papaver

llex decidua, Viburnum nudum

Quercus sdlata

Cereus spp.

Zanthoxylum dava-herculis
Opuntia spp.

Ludwigia peruviana
Ligustrum spp.

Fraxinus profunda
Echinacea purpurea
Magnolia pyramidata
Sillingia sylvatica
Pterocaul on pycnostachyum
L eucothoe racemosa
Ambrosia spp.

| pomoea pes-caprae
Ratibida pinnata
Berchemia scandens




rattlebox
rattlesnake master
rattlesnake plantain

red bay Persea borbonia

red buckeye
red cedar

red chokeberry
red mangrove
red meple

red mulberry

red oak Quercus facata

redbud

redroot Lachnanthes cardliniana

redtop panicum
reimargrass
river birch
rosemary
rouge-plant
royd fern

roya pam
rubber vine
runner oak
rushes

rusy lyonia
Ssagaretia

st grass

st myrtle
sdtbush
sdtmarsh boltonia
sdtmeadow grass
sdtwort
salvina

sand cordgrass
sand hickory
sand live oak
sand pine

sand post oak
sand spur
sarsgpaillavine
sassafras

satin lesf

saw greenbrier
saw pametto
sawgrass
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Crotaaria spp.
Polianthes virginica
Goodyera pubescens

Aeculus pavia
Juniperus virginiana
Aronia arbutifolia
Rhizophora mangle
Acer rubrum
Morus rubra

Cercis canadens's

Panicum rigidulum
Reimarochloa oligostachya
Betula nigra
Cadiola ericoides
Rivina humilis
Osmunda regdis
Roystonea daa
Echites umbdlaa
Quercus pumila
Juncaceae

Lyonia ferruginea
Sageretia minutiflora
Didichlis spicata
Baccharis hdimifdia
Baccharis spp.
Boltonia diffusa

L eptochloa fascicularis
Bdis maitima
Sdvinia rotundifolia
Spartina bakeri
Caya pdlida
Quercus geminata
Pinus dlausa
Quercus margaretta
Cenchrus spp.
Smilax pumila
Sassafras dbidum
Chrysophyllum dliviforme
Smilax bona-nox
Serenoa repens
Cladium jamaicense




scrub hickory
scrub oak
scrub palmetto
sea blites
seadasy
seagrape
sea lavender
sea oats
Sea oxeye
Sea purdane
sea rocket
seashore dropseed
Seashore paspalum
seaside heliotrope
Sebagtianbush
sedges
shaving brush
shining Umac
shod grass
shoregrass
shortledf fig
shortleaf pine
Sde-oats grama
slk bay
dlky camdlia
slver meple
slverbdls
dash pine
dippery dm
smartweed
smooth cordgrass
snakeroot
Sheezeweed
snowberry
soapberry
soft rush
soldierwood
Solomon's sed
sourwood
south Horidadash pine
southern blue flag
southern magnolia
southern naiads
southern red cedar
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Carya floridana
Quercus inopina

Sabal etonia

Suaeda spp.

Borrichia arborescens
Coccoloba wifera
Limonium spp.

Uniola paniculata
Borrichia frutescens
Sesuvium spp.

Caile spp.
Sporobolus virginicus
Paspaum digtichum
Hédliotropium curassavicum
Sebadtiana fruiticosa
Cyperacese

Penidllus capitatus
Rhus copdlina
Hdodule wrightii
Monanthochloe littordis
Ficus dtrifdia

Pinus echinata
Bouteloua curtipendula
Persea humilis
Stewartia malacodendron
Acer saccharinum
Haesa spp.

Pinus dliattii

Ulmus rubra
Polygonum spp.
Spatina dterniflora
Sanicula spp.

Helenium spp.
Symphoricarpos abus
Sapindus spp.

Juncus effusus
Colubrina dliptica
Polygonatum biflorum
Oxydendrum arboreum
Ainus dliattii var. densa
Iris virginica

Magnadlia grandiflora
Najas quaddupens's
Juniperus virginiana




southern red oak
southern watergrass
Spanish bayonet
Spanish moss
Spanish needle
sparkleberry
gpatterdock
gphagnum moss
pikerush
spleenworts
spruce pine

St John's wort
stagger bush

dar dga

dtargrass

gtar rush
diffcornel dogwood
ginging nettle
stoppers

grangler fig
strawberry bush
sugarberry
sundews
sunflower

swamp azdea
swamp bay
swamp chestnut oak
swamp cottonwood
swamp dogwood
swvamp lily
swamp primrose
swvamp privet
swamp red bay
swvamp titi

swamp tupdo
sweet pepperbush
sweet-shrub
sweetbay
Swestgum
sycamore

tall wiregrass
tallowtree

tape grass

tar flower
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Quercus facata
Hydrochloa caroliniends

Y ucca daifdia
Tillandga usneoides
Bidens bipinnata
Vacanium arboreum
Nyphar spp.
Sphagnum spp.
Eleocharis spp.
Asdlenium spp.
Pinus glabra
Hypericum spp.
Lyonia spp.
Anadyomene stellata
Aldris spp.
Dichromena ldifdia
Cornus foemina
Cnidoscolus gimulosus
Eugenia spp.

Ficus aurea
Euonymus americanus
Cdtis laevigata
Drosera spp.
Hdlianthus spp.
Rhododendron viscosum
Persea paudris
Quercus michauxii
Populus heterophylla
Cornus spp.

Crinum americanum
Ludwigia pdudtris
Foredtiera acuminaa
Persea paudris
Cyrillaracemiflora
Nyssa sylveica
Clethra dnifdia
Caycanthus floridus
Magnalia virginiana
Liguidambar styraciflua
Platanus occidentdis
Aridida patula
Sapium sehiferum
Vdlisngia amearicana
Befaria racemosa




tetrazygia
tickseed

titi

toothache grass
torreyatree
tough bumdia
tread softly
trilliums

tulip poplar
tupelo

turkey oak
turtle grass
twinflower
vanish lesf
velvet seed
Venus-hair fern
Virginia creeper
Virginiawillow
Water viburnum
water chestnut
water ém
water fern
water hickory
water hyacinth
water hyssop
water |ettuce
water lilies
water med
water oak
water pennywort
water primrose
water shidd
water spinach
water sprite
water tupeo
waterlocust
water milfoil
wax myrtle
weak-leaf yucca
white dder
white ash

white cedar
white grass
white mangrove

Tetrazygia bicolor
Coreopsis spp.

Cyrilla racemiflora
Ctenium aromaticum
Torreya taxifdlia

Bumdlia tenax
Cnidoscolus simulosus
Trillium spp.

Liriodendron tulipifera
Nyssa spp.

Quercus laevis

Thdassa tesudinum
Dyschoriste oblongifdlia
Dodonaea viscosa
Guettarda scabra
Adiantum capillus-veneris
Parthenocissus quinquefdlia

Iteavirginica
Viburnum obovatum
Nelumbo lutea

Planera aguatica
Sdvinia rotundifolia
Caya agudtica
Eichhornia crassipes
Bacopa spp.

Pidia dratiotes
Nymphaea spp.
Walffia spp.

Quercus nigra
Hydrocotyle spp.
Ludwigia repens
Brasenia schreberi
Ipomoea aguatica
Ceratopteris thaictroides
Nyssa aguatica
Gleditsa aguatica
Myriophyllum spp.
Myrica cerifera

Y ucca flaccida

Clethra spp.

Fraxinus americana
Chamaecyparis thyoides
Legrsa virginica
Laguncularia racemosa




white oak
white-top sedge
white-topped aster
widgeon grass
wild buckwhest
wild coffee

wild comfrey

wild ginger

wild grape

wild hydrangea
wild indigos

wild dive

wild pine

wild rice

wild tamarind
willow oak
willows

winged dm
winged sumec
wiregrass
witchhazel

wood grass
wood-sorrel
yaupon llex vomitoria
yelow-eyed grass
ydlow jessamine
ydlow foxglove

Quercus adba
Dichromena spp.
Aster paternus
Ruppia maitima
Eriogonum tomentosum

Psychatria spp.

Cynoglossum virginianum

Hexadylis aifdlia
Vitis spp.
Hydrangea spp.

Indigofera spp.
Osmanthus americana

Tillandga spp.
Zizania aguatica
Lysloma bahamense
Quercus phdlos
SHix spp.

Ulmus data

Rhus copdlina
Arigtida spp.
Hamamdis virginiana
Oplismenus sstarius
Oxdis spp.

Xyris spp.
Gdsemium spp.
Auredlaia flava



APPENDI X 2. Index of Animd Common Names and Thar Scientific Names

Acadian flycatcher
Alabama waterdog
dligator

dligator snapping turtle
American bittern
American coot
American robin
American woodcock
amphiuma

anchovy

anemaone

Bachman's sparrow
bad eagle

banded sunfish

banded topminnow
banded water snake
bank swallow

barking treefrog
barracuda

barred owl

basket starfish

bass

beach mouse

bear

beaver Castor canadensis
belted kingfisher
bird-voiced treefrog
blackbanded darter
black crappie
black-crowned night heron
black drum
black-necked Hilt
black swvamp snake
blacktall shiner
blacktip shark

blenny Bleniidae, Clinidae
blind cave crayfish

blind cave sdamander
blue crab
bluejay
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Empidonax virescens
Necturus dabamengs
Alligator missssppienss
Macroclemys temminckii
Botaurus lentiginosus
Fulicaamericana
Turdus migratorius
Scolopax minor

see two-toed amphiuma
Anchoa sp.

See sea anemone
Aimophila aedtivdis
Hdiaectus leucocephdus
Enneacanthus obesus
Fundulus cinqulatus
Nerodia fasciata
Riparia riparia

Hyla gratiosa
Sphyraena sp.

Strix varia

Astrophyton muricatum
Micropterus sp.
Peromyscus polionotus
see black bear

Cayle dcyon

Hyla avivoca

Percina nigrofasciata
Pomoxis nigromaculatus
Nycticorax nyticorax
Pogonias cromis
Himantopus mexicanus
Seminatrix pygeea
Notropis venusus
Carcharhinus limbatus

Cambarus sp., Procambarus sp.,

Troglocambarus sp.
Haideotriton sp.
Cdlinectes sapidus
Cyanocitta cristata




blue runner
bluebird

bluefish

bluegill

bluespotted sunfish
blue-tailed mole skink
boat-taled grackle
bobcat

bobwhite

bonefish
bonnet-head shark
boring clam

bowfin Amia cava
box turtle
branching candle sponge
broadhead skink
bronze frog

brook slversde
brown bullhead
brown darter
brown pelican
brown thrasher
brown water snake
brown-headed nuthatch
bullfrog
burrowing owl
burrowing shrimp
burrowing sponge
cactus coral
caracara
cardind
Carolina chickadee
Caolinawren
cave amphipod
cave cricket
cave earwig
cave isopod
cave mite
cave orb spider
cave shrimp
cave snal
cave spider
cave soringtail
cavernous star cora
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Caranx crysos

see eastern bluebird
Pomatomus sdtatrix
Lepomis macrochirus
Enneacanthus gloriosus
Eumeces egregius lividus
Quiscdus major

Lynx rufus

see northern bobwhite
Albula vulpes
Rhinobatos productus
Bivavia

Terrapene cadina
Veongia longissma
Eumeces laticeps
Rana damitans

L abidesthes Scculus
Ictaurus nebulosus
Etheostoma edwini
Pelecanus occidentais
Toxostoma rufum
Nerodia taxispilota
Sitta pusilla

Rana cateshelana
Athene cunicularia
Thalassnoidea
Demospongiae
Madacis decactis
Polyborus plancus
see northern cardina
Parus carolinends
Thryothorus ludovidanus
Crangonyx sp.
Gryllidee
Dermaptera
Caecidotea sp.
Acaina

Araneidae
Pdaemonetes sp.
Gastropoda
Araneae
Callembola
Montastraea cavernosa




cedar waxwing

chain pickerd

channd ceatfish
chickadee

chicken turtle
chimney swift
chorusfrog

chub

chubsucker

club finger cord
coachwhip

common ground dove
common nighthawk
common ydlowthroat
coon oyster

coot

Cope's gray treefrog
cora snake

cotton mouse

cotton rat

cottontail rabbit
cowfish

cow-nosed ray
crappie Pomoxis sp.
crayfish snake

creek chub

crested flycatcher
cricket frog

crowned snake

deer

diamondback rattlesnake
diamondback terrapin
dollar sunfish

downy woodpecker
dwarf salamander
earth snake

eastern bluebird

eastern diamondback rattlesnake

eadtern fence lizard
eastern garter snake
eadtern glasslizard
eastern harvestmouse
eastern king snake
eagtern kingbird

Bombydilla cedrorum
Esox niger

Ictaurus punctatus
see Carolina chickadee
Derochdlys reticularia
Chaetura pdagica
Pseudacris sp.
Cyprinidee

Erimyzon sp.

Porites porites
Madticophis flagdlum
Columbina passerina
Chordelles minor
Geothlypis trichas
Ostrea frons

see American coot
Hyla chrysoscdlis
Micrurus fulvius
Peromyscus gossypinus
Sigmondon higoidus
Sylvilagus floridanus

Lactophrys sp.
Rhinoptera bonasus

Regina sp.

Sematilus atromaculatus
See great crested flycatcher
see southern cricket frog
Tantilla sp.

see white-tailed deer

see eastern diamondback rattlesnake

Mdademys terrapin
Lepomis marginatus

Pi coi des pubescens
Eurycea quadridigitata
Virginia sp.

Sdia gdis

Crotaus adamanteus
Sceloporus undulatus
Thamnophis grtdis
Ophisaurus ventrdis
Rethrodontomys humulis
Lampropdtis getulus
Tyrannus tyrannus




eastern meadowlark
eastern mole

eastern mud snake
eastern phoebe
eastern screech-owl
eastern spadefoot
eastern spotted skunk
eastern woodrat

ed

elkhorn cora

dlipticd gtar cord
encrugting fire cord
Everglades pygmy sunfish
fiddler crab

filefish Baigidee
firecord

five-lined skink
flamingo tongue shell
flat bullhead
flatwoods salamander
flier

Horida cooter
HoridaKeys salfin molly
Florida Keys sheepshead minnow
Horidagar

Florida loggerhead sponge
Floridamouse
Horida scrub jay
Forida softshell turtle
Floridawater rat
Floridaworm lizard
flounder

fox squirrel

fungus cord
gafftopsall cetfish
ghost crab

giant brain cord
gizzard shad

glossy crayfish snake
glossy ibis

goby

golden mouse

golden shiner

golden topminnow
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Surndla magna
Scaopus aquaticus
see mud snake
Sayornis phoebe
Otus asio
Scaphiopus holbrookii holbrookii
Spilogde putorius
Neotoma floridana
Anguilliformes
Acropora pdmaa
Dichocoenia sp.
Milleporidae
Elassoma everglade
Ucasp.

Millepora dcicornis
Eumeces fasciatus
Cyphoma sp.

Ictaurus platycephdus
Ambysoma dngulaum
Centrarchus macropterus
Pseudemys floridana
Poedilia cf. laipinna
Cyprinodon cf. variegatus
L episosteus platyrhinchus
Spheciospongia vesparia
Podomys floridanus
Aphdocoma coerulescens
Apaone sp.

Neofiber dleni
Rhineurafloridana
Pleuronectiformes
ciurus niger
Mycetophyllia sp.

Bagre marinus

Ocypode quadrata
Colpophyllia natans
Dorosoma cepedianum
Regina rigida

Pegadis fddndlus
Gobiidae

Peromyscus nuitdi
Notemigonus crysoleucas
Fundulus chrysotus




gopher frog

gopher tortoise
grasshopper sparrow
gray fox

gray rat snake

gray squirrel

gray treefrog

great blue heron
great-crested flycatcher
great egret

great horned owl
grester Sren

green anole
greenbacked heron
green crab

green tree frog
green water snake
grooved brain cora
ground dove
ground skink
grouper

grunt

gulf hammock rat sneke
hairy woodpecker
hammerhead shark
harvest mouse
harvestman

hermit crab

hermit thrush
hognose snake
hooded warbler
indigo snake
ironcolor shiner
ivory tree cord
jack

kestrel

key deer

killdeer

killifish

king ral

kingfisher

knobby brain cora
ladyfish

lake chubsucker
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Rana areolata

Gopherus polyphemus
Ammodramus savannarum
Urocyon cinerecargenteus
Elaphe obsoleta spiloides
Sciurus carolinengs

Hyla chrysoscdis

Ardea herodias
Myiarchus crinitus
Casmerodius dbus

Bubo virginianus
Sirenlacatina

Andlis carolinergs
Butorides griatus
Decapoda sp.

Hyla cinerea

Nerodia cyclopion
Diploria labyrinthiformes
See common ground dove
Scincdla latedis
Serranidae

Hermulidae

Elaphe obsoleta williamg
Picoides villosus

Sphyrna sp.

see eastern harvest mouse
Phaangida

Paguroidea

Caharus guttatus
Heterodon sp.

Wilsonia dtrina
Drymarchon corais
Notropis chdybaeus
Oculina vdenciennes
Carangidee

Falco sparverius
Odocaileus virginianus davium
Charadrius vodferus
Cyprinodontidae

Rallus degans

see belted kingfisher
Diploria divosa

Elops saurus

Erimyzon sucetta




largemouth bass

leaf cord

least bittern

leadt killifish

least shrew

lemon shark

leopard frog

lesser siren

lightning whelk
limpkin

lined topminnow

little blue heron

little grassfrog
lizardfish

lobed star coral
loggerhead musk turtle
loggerhead shrike
long-billed marsh wren
longnose gar
lookdown

Louisana heron
Louisana waterthrush
manatee

mangrove crab

mangrove fox squirrel
mangrove water snake
map turtle

marbled sdlamander
marsh crab

marsh hawk

marsh rabbit

marsh snall
meadowlark
menhaden

mink

Mississppi kite

mole sdamander

mole skink

maosquito fish
mountainous star cord
mourning dove

mud crab

mud sl amander
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Micropterus sdmoides
Agaicia agaricites
Ixobrychus exilis
Heterandria formosa
Cryptotis parva
Negaprion brevirodtris
see southern leopard frog
Srenintermedia
Busycon contrarium
Aramus guarauna
Fundulus lineodlatus
Egretta caerulea
Limnaoedus oculais
Synodontidae
Solenagtrea hyades
Sternotherus minor
Lanius ludovidanus
Cigtothorus paudris
L episosteus osseus
Sdene vomer
seetricolored heron
Sdrus motadilla
Trichechus manatus
Goniopss cruentata, Aratus pisoni,
Sesarma curacaoense
Sciurus niger avicennia
Nerodia darkii compressicauda
Graptemys sp.
Ambystoma opacum
Decapoda
see northern harrier
Sylvilagus paudtris
Littorinidae, Ellobiidae
see eastern meadowlark
Brevoortia sp.
Mugéea vison
Ictinia missssppiends
Ambysoma ta poideum
Eumeces egregius
Gambusa dfinis
Monastraea annulais
Zenalda macroura
Zanthidae
Pseudotriton montanus




mud shrimp

mud snall

mud snake

mud sunfish

mud turtle

mud worms

mullet

muskrat

needlefish

newt

night hawk

northern bobwhite
northern cardind
northern dusky salamander
northern harrier
northern parula
northern rough-winged swallow
nurse shark

nuthatch
oak toad
Ohooppee shiner
Okal oosa darter
Okefenokee pygmy sunfish
opossum
orchard oriole
osprey
otter
ovenbird
oyster drill
oydter leech
pam warbler
parulawarbler
peacrab
peninsular cooter
periwinkle
permit
pig frog
pileated woodpecker
pillar coral
pine snake
pine warbler
pinewoods treefrog
pinfish Lagodon rhomboides
pink shrimp
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Thalassnoidea
Nassariidae

Farancia abacura
Acantharchus pomotis
Kinosternon sp.
Polychaeta

see driped mullet
Ondatra zibethicus
Belonidae

Notophtha mus sp.

see common nighthawk
Calinus virginianus
Cadindis cardindis
Desmognathus fuscus
Circus cyaneus

Parula americana

Stel gidopteryx sarripennis
Ginglymogtoma cirratum
Sittasp.

Bufo guercicus
Notropis leeds
Etheostoma okal oosae
Elassoma okefenokee
Diddphis virginiana
Icterus spurius
Pandion hdiagtus
seeriver otter

Saurus aurocapillus
Urosdpinx sp.
Hirudinea

Dendroica padmarum
see northern parula
Pinnotheridee sp.
Pseudemys floridana peninsulais
Littorinidee
Trachinotus fdcaus
Rana gylio

Dryocopus pilestus
Dendrogyra cylindrus
Pituophis melanoleucas
Dendroica pinus

Hyla femoraus

Penaeus duorarum




pirate perch

pocket gopher
polychaete
polychaete worm
pompano

porgy

porous cora
prothonotary warbler
puffers Tetraodontidae
purple shrimp

pygmy killifish
pygmy rattlesnake
quillback

raccoon

ranbow snake

rat snake

ray

red drum

red ratsnake

red salamander

red widow spider
red-bellied snake
red- bellied watersnake
red- bellied woodpecker
redbreast sunfish
redear sunfish

redeye chub
red-eyed vireo

redfin pickere
redfish Sebastes sp.
red-shouldered hawk
red-tailed hawk
red-winged blackbird
ricerat Oryzomys paudtris
ringneck

ring-necked duck
ring-necked snake
river frog

river otter

river cooter

robin

rose coral

rough green snake
rough starlet
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Aphredoderus sayanus
Geomys pinetis
Polychaeta

see polychaete
Trachinotus sp.
Sparidae

Porites astreoides
Protonotaria citrea

Tozeuma sp.

L eptolucania ommata
Sigrurus miliaius
Carpiodes cyprinus
Procyon |otor

Farancia erytrogramma
Elaphe sp.

Rgiformes

Sciaenops ocdllata
Elaphe guttata
Pseudotriton ruber

L atrodectus bishopi
Storeria occipitomacul ata
Nerodia erythrogaster

M el anerpes cardlinus
Lepomis auritus

Lepomis microlophus
Notropis harperi

Vireo dlivaceus

Esox americanus americanus

Buteo lineatus
Buteo jamaicends
Aogdaus phoeniceus

see ring-necked duck
Aythya collaris
Diadophis punctatus
Rana heckscheri
Lutra canadens's
Pseudemys concinna
see American robin
Mancina areolata
Opheodrys aegtivus
Siderastrearadians




rough-winged swallow
ruby-throated hummingbird
rufous-sided towhee
rusty blackbird
rusty mud slamander
slfin maly

slfin shiner
sdtmarsh snake
sand dollar

sand skink

sandhill crane
sardine Clupeidae
scalop Pectinidae
scarlet kingsnake
screech owl

scrub jay

scrub lizard

scrub wolf spider
Sea anemone
seafan

sea feather
seafingers

Sea pansy

sea plume

sea rod Plexaura sp.
seaurchin

seawhip

seahorses

seaside sparrow
Seatrout

sheepshead
sheegpswood sponge
sheet cora

shore crab
short-tailed shrew
short-tailed snake
sx-lined racerunner
dimy sdamander
smooth brain cora
smooth star cord
smooth starlet cora
snapper

snapping turtle
snowy egret
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see northern rough-winged swalow
Archilochus colubris

Aipilo erythrophthamus
Euphagus carolinus

Pseudotriton montanus floridanus
Poecilia latipinna

Notropis hypsdopterus

Nerodia darkii ssp.

Scutdlidae

Neoseps reynolds

Grus canadenss

Lampropdtis triangulum elapsoides
see eastern screech-owl
see FHoridascrub jay
see FHorida scrub lizard
Lycosdae

Adctiniaria

Gorgonia sp.
Pseudopterogorgia sp.
Briareum asbetinum
Renilla sp.
Pseudopterogorgia sp.

Echinoidea

Leptogorgia sp.
Hippocampus sp.
Ammodramus maitimus
Cynoscion sp.

Archosargus probatocephaus
Hippiogpongia lachne
Agaida lamarcki, A. grahamae
Decapoda sp.

Blarina carolinenss

Stilosoma extenuatum
Cnemidophorus sexlinegtus
Plethodon glutinosus

Diploria gtrigosa

Solenastrea bournoni
Siderastrea Siderea
Lutjanidee

Shdydra serpentina

Egretta thula




Sora

outheagtern five-lined skink

southeastern shrew

southern chorus frog
southern copperhead
southern cricket frog

southern dusky salamander

southern flying squirrel

southern hognose snake

southern leopard frog
southern mink

southern red salamander

southern stingray
southern toad
spadefoot toad
speckled madtom
spiny lobster
spiny softshell
spot

spotted bass
spotted seatrout
spotted skunk
spring peeper
squirrdl treefrog
staghorn cora

dafish Agteroidea
starhead topminnow
starlet coral
stinkpot

stone crab

stony coral

riped mud turtle
griped mullet
striped newt

gtriped skunk
striped swamp snake
stumpknocker
summer taneger
Suwannee cooter
Swainson's warbler
swvdlowtall kite
swamp darter
tadpole madtom
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Porzana cardlina

Eumeces inexpectatus

Sorex longirodris

Pseudacris ornata

Agkistrodon contortrix contortrix

Acris gryllus

Desmognathus auriculatus

Glaucomys volans

Heterodon smus

Rana utricularia

Mustda vison mink

Pseudotriton ruber viosca

Dasydtis anericana

Bufo terrestris

See eastern spadefoot

Noturus leptacanthus

Panulirus argus

Apdone soiniferus

Leogomus xanthurus

Micropterus punctulatus

Cynoscion nebulosus

See eastern spotted skunk

Pseudacris crucifer

Hyla squirdla

Acropora prolifera, Acropora
cavicornis

Fundulus notti

Siderastrea siderea, S. radians
Sternotherus odoratus

M enippe mercenaria
Scleractinia

Kinosternon baurii

Mugil cephalus
Notophthaimus perstriatus
Mephitis mephitis

Regina dleni

L epomis punctatus

Piranga rubra

Pseudemys concinna suwannienss
Limnothlypis swainsonii

Elanoides forficatus
Etheostoma fusforme

Noturus gyrinus




taillight shiner

tarpon

tiger sdlamander
threadfin shad
three-lined salamander
towhee see rufous-sided towhee
tree snail

tricolor heron

trigger fish

tube worm

tufted titmouse

turkey

turkey vulture
two-lined sdlamander
two-toed amphiuma
veary

Virginiarall

warmouth

weed shiner

whiteibis
white-crowned pigeon
white-eyed vireo
white-tailed deer
white-throated sparrow
wild turkey

woodcock

wood duck

wood rat

wood stork

worm lizard

ydlow bullheed

yelow rat snake
yedlow-spotted ray
ydlow-belied turtle
ydlow-bdllied sapsucker
yelow-bdly dider
ydlow-hilled cuckoo
ydlow-crowned night heron
yellow-rumped warbler
ydlowthroat
ydlow-throated warbler
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Notropis maculaus

Mega ops atlanticus
Ambystoma tigrinum
Dorosoma petenense

Eurycea longicauda guttolinegta

Gastropoda

Egretta tricolor
Bdigtidee

Polychaeta

Parus bicolor

see wild turkey
Cathartes aura
Euryceacirrigera
Amphiuma means
Caharus fuscescens
Rdlus limicdla

Lepomis gulosus
Notropis texanus
Eudocimus dbus
Columba leucocephda
Vireo griseus
Odocaileus virginianus
Zonatrichia dbicallis
Médeagris gdlopavo

see American woodcock
Aix sponsa

Neotoma floridana
Mycteria anericana

see Floridaworm lizard
Ictdurus nadis

Elaphe obsoleta quadrivittata
Raiformes

Trachemys scripta scripta
Sphyrapicus vaius

see yellow-bdlied turtle
Coccyzus americanus
Nyctanassa violacea
Dedroica coronata

see common ye lowthroat
Dendroicadominica




APPENDIX 3

The Horida Naturd Aress Inventory hierarchicd classficaion of Terredtrid and Paustrine
Naturd Communities, including brief descriptions of and comparison with other Forida
vegetation classfication syslems. Listed under each Horida Natura Aress Inventory natura
community type are types in other vegetation classification sysems into which the Horida
Natural Aress Inventory type would fit.

The levels of the hierarchy are:

NATURAL COMMUNITY CATEGORIES - defined by hydrology and vegetation

NATURAL COMMUNITY GROUPS - defined by landform, substrate, and vegetation

Naturad Community Type - defined by landform and substrate; soil moisture condition; climate;
fire; and characteridtic vegetation.

The vegetation classifications used in the comparison are;

Kuchler =A.W. Kuchler. 1964. Potentid Natura Vegetation of theConterminous United States.
American Geographica Society Specid Publication No. 36. (Map and accompanying manual)

Davis=JH. Davis. 1967. Genera Map of Naturd Vegetation of Florida. Ingtitute of Food and
Agriculturd Sciences, Universty of Horida

SCS =Soil Conservation Service. No date. 26 Ecological Communities of Horida. (Map and
accompanying manud)

Myers=R.L. Myers. 1988. Foridas Physicd Setting and Floridas Vegetation. Unpublished
manuscript.

SAF =F.H. Eyre, Editor. 1980. Forest Cover Types of the United Statesand Canada. Society of
American Foresters, Washington, D.C.

FLCFC =Florida Department of Trangportation. 1985. Florida Land Use,Cover and Forms
Classfication System. (Used only the most specific level and class described in the document.)

TERRESTRIAL - Upland habitats dominated by plants which are not adapted to anaerobic soil
conditionsimposed by saturation or inundation for more than 10% of the growing season.

XERIC UPLANDS - very dry, deep, well-drained hills of sand with xeric-adapted vegetation.
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Sandhill - upland with deep sand subgtrate; xeric; temperate; frequent fire (2-5 years); longleaf
pine and/or turkey oak with wiregrass understory.

Kuchler 112/Southern Mixed Forest
Davis 6/Forests of Longleaf Pine and Xerophytic Oaks

SCS 4/Longleaf Pine-Turkey Oak Hills
Myers High pindands - sandhill and southern ridge sandhill
SAF 70/Longleef Pine
71/Longlesf Pine- Scrub Oak
72/Southern Scrub Oaks
FLCFC 412/L ongleef Pine - Xeric Oak
421/Xeric Oak

other synonyms - High Pine

Scrub - old dune with deep fine sand substrate; xeric; temperate or subtropica; occasond or rare
fire (20 - 80 years); sand pine and/or scrub oaks and/or rosemary and cladonia

Kuchler 115/Sand Pine Scrub

Davis 5/Sand Pine Scrub

SCS 3/Sand Pine Scrub

Myers Scrub - sand pine, oak, and rosemary scrub; dash pine
scrub

SAF 69/Sand Pine

FLCFC 413/Sand Pine

other synonyms - Forida scrub, sand scrub
Xeric Hammock - upland with deep sand substrate; xeric-mesic; temperate or subtropical; rare or
no fire; live oak and/or sand live oak and/or laurel oak and/or other oaks, sparkleberry, saw
pal metto.

Kuchler 112/Southern Mixed Forest
Davis 12/Hardwood Forests

SCS 3/Sand Pine Scrub

15/0ak Hammocks
Myers Temperate Hammocks - xeric hammock
SAF 72/Southern Scrub Oak

89/Live Oak

FLCFC 421/Xeric Oak
423/0ak - Pine- Hickory
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425/Temperate Hardwood
427/Live Oak
432/Sand Live Oak

other synonyms- dry woods, pine-oak-hickory woods

COASTAL UPLANDS - subgtrate and vegetation influenced primarily by such coasta
(maritime) processes as erosion, deposition, sat spray, and storms.

Beach Dune - active coastd dune with sand substrate; xeric; temperate or subtropical; occasiond
or rare fire; marine influence; sea oats and/or mixed salt-spray tolerant grasses and herbs.

Kuchler 90/Live o0&k - Sea oats

Davis 1/Coadgta Strand

SCS 1/North FHorida Coastal Strand
2/South Florida Coastd Strand

Myers Coastd Strand

SAF N/A
FLCFC 322/Coastal Scrub
710/Beaches

other synonyms - upper beach, sea oats zone, pioneer zone

Coagtal Berm - old bar or storm debris with sand/shell substrate; xeric-mesic; subtropica or
temperate; rare or no fire; marine influence; buttonwood, mangroves, and/or mixed halophytic
herbs and/or shrubs and trees.

Kuchler 105/Mangrove
Davis 1/Coastd Strand
9/Mangrove Swamp Forests and Coastal Marshes

SCS 2/South Horida Coasta Strand
19/Mangrove Svamp

Myers Coastd Strand

SAF 105/Tropical Hardwoods
106/Mangrove

FLCFC 322/Coastal Scrub
426/Tropica Hardwoods
612/Mangrove Swvamps

other synonyms - shell ridge, coastd levee, coasta forest,
buttonwood embankment, mangrove hammock, coastal
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hammock
Coadtd Grasdand - coadtd flatland with sand substrate; mesic-hydric; subtropicd or temperate;
occasond fire; marine influence; sdlt-tolerant grasses, herbs, and shrubs with or without dash
pine and/or cabbage palm or buttonwood.

Kuchler 90/Live o0&k - Sea oats
Davis 1/Coastal Strand
SCS 1/North Forida Coastal Strand
2/South Florida Coastal Strand
Myers Coagtd Strand
SAF 74/Cabbage Pametto
84/Sash Pine

FLCFC 310/Herbaceous
322/Coastal Scrub
419/0ther Pines
428/Cabbage Palm

other synonyms - overwash plain, deflation plain, sdt flat, swae
Coastal Rock Barren - flatland with exposed limestone; xeric; subtropica; no fire; marine
influence; algae, mixed haophytic herbs and grasses, and/or cacti and stunted shrubs and trees.

Kuchler 105/Mangrove
Davis 1/Coastd Strand

SCS 2/South FHorida Coastal Strand

Myers Coadgtd Strand

SAF 105/Tropical Hardwoods
106/Mangrove

FLCFC 322/Coastal Scrub

other synonyms - littordl rock pavement, algd barren, cactus
barren, rocky flat

Coastal Strand - stabilized coasta dune with sand substrate; xeric; subtropica or temperate;
occasond or rare fire; marine influence; dense saw palmetto and/or seagrape and/or mixed
stunted shrubs, yucca, and cacti.

Kuchler 90/Live o0&k - Sea oats

Davis 1/Coastd Strand

SCS 1/North FHorida Coastal Strand
2/South Florida Coastal Strand
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Myers Coagtd Strand

SAF N/A

FLCFC 322/Coastal Scrub
426/Tropica Hardwoods

other synonyms - shrub zone, maritime thicket, coastal scrub

Maritime Hammock - stabilized coastal dune with sand substrate; xeric-mesic; subtropical or
temperate; rare or no fire; marine influence; mixed hardwoods and/or live oak.

Kuchler 90/Live o0&k - Sea Oats

Davis 1/Coadgtal Strand

SCS 1/North Forida Coastal Strand
2/South Florida Coastal Strand

Myers Coastd Strand

SAF 73/Southern Redcedar
74/Cabbage Palmetto
89/Live Oak
105/Tropical Hardwoods

FLCFC 322/Coastal Scrub
425/Temperate Hardwood
426/Tropica Hardwoods
427/Live Oak
432/Sand Live Oak

other synonyms - coagtal hammock, maritime forest, tropica hammock

Shdl Mound - Indian midden with shell substrate; xeric-mesic; subtropica or temperate; rare or
no fire; marine influence; mixed hardwoods.

Kuchler 90/Live o0&k - Sea oats
105/Mangrove
112/Southern Mixed Forest
Davis 1/Coastal Strand
9/Mangrove Swamp Forests and Coastal Marshes
SCS 1I/North FHorida Coastd Strand
2/South Horida Coasta Strand
14/Tropica Hammocks
19/Mangrove Swvamp
11/Upland Hardwood Hammocks
Myers Coagtd Strand
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SAF 73/Southern Redcedar
89/Live Oak
105/Tropical Hardwoods
FLCFC 425/Temperate Hardwood
426/Tropica Hardwoods
427/Live Oak

other synonyms - Indian mound or midden, shell midden

MESIC UPLANDS - dry to moigt hills of sand with varying amounts of clay, st or organic
materid; diverse mixture of broad leaved and needle leaved temperate woody Species.

Slope Forest - steep dope on bluff or in sheltered ravine, sand/clay substrate; mesic-hydric;
temperate; rare or no fire; magnolia, beech, spruce pine, Shumard oak, Florida maple, mixed
hardwoods.

Kuchler 112/Southern Mixed Forest
included in 113/Southern Floodplain Forest
Davis 4/Mixed Hardwoods and Pines

12/Hardwood Forests
SCS 5/Mixed Hardwood and Pine

11/Upland Hardwood Hammocks
Myers Temperate Hammocks - mesic hammocks
SAF 82/Loblally Pine - Hardwood

FLCFC 431/Beech - Magnadlia
434/Hardwood - Conifer Mixed
438/Mixed Hardwoods
439/Other Hardwoods
other synonyms - ravine forest, steephead, beech-magnalia

Upland Glade - upland with calcareous rock and/or clay subgtrate; hydric-xeric; temperate;
gparse mixed grasses and herbs with occasiond stunted trees and shrubs, e.g. eastern red cedar.

Kuchler 112/Southern Mixed Forest
Davis 4/Mixed Hardwoods and Pines

SCS 5/Mixed Hardwood and Pine
Myers Temperate Hammocks - mesic hammocks
SAF 73/Southern Redcedar

82/Loblolly Pine - Hardwood
FLCFC 310/Herbaceous

other synonyms - chaky limestone glade, chak glade, chak
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barren

Upland Hardwood Forest - upland with sand/clay and/or calcareous subgtrate; mesic; temperate;
rare or no fire; spruce pine, magnolia, beech, pignut hickory, white oak, and mixed hardwoods.

Kuchler 112/Southern Mixed Forest
Davis 4/Mixed Hardwoods and Pines
12/Hardwood Forests
SCS 11/Upland Hardwood Hammocks
15/0ak Hammocks
Myers Temperate hammocks - mesic hammocks, xeric hammocks

SAF 76/Shortleaf Pine - Oak

FLCFC 431/Beech - Magnadlia
434/Hardwood - Conifer Mixed
438/Mixed Hardwoods

other synonyms - climax hardwoods, southern mixed forest

Upland Mixed Forest - upland with sand/clay subsirate; mesic; temperate; rare or no fire; loblolly
pine and/or shortleaf pine and/or laurd oak and/or magnolia and spruce pine and/or mixed
hardwoods.

Kuchler 112/Southern Mixed Forest
Davis 4/Mixed Hardwoods and Pines
12/Hardwood Forests

SCS 5/Mixed Hardwood and Pine

11/Upland Hardwood Hammocks
Myers Temperate Hammocks - mesic hammocks
SAF 73/Southern Redcedar

75/Shortleaf Pine

76/Shortleaf Pine - Oak
82/Loblolly Pine - Hardwood
FLCFC 414/Pine - Mesic Oak
423/0ak - Pine - Hickory
425/Temperate Hardwood
434/Hardwood - Conifer Mixed
438/Mixed Hardwoods

other synonyms - southern deciduous forest, southern mixed forest
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Upland Pine Forest - upland with sand/clay substrate; mesic-xeric; temperate; frequent or
occasond fire; longleaf pine and/or loblolly pine and/or shortleaf pine, southern red oak,
wiregrass.

Kuchler 112/Southern Mixed Forest
Davis 4/Mixed Hardwoods and Pines

SCS 5/Mixed Hardwood and Pine
Myers High Pindlands - longlesf pine ridgeands (dlayhill)
SAF 70/Longleef Pine

75/Shortleaf Pine

76/Shortleaf Pine - Oak

80/Loblolly Pine- Shortlesf Pine

81/Lobldly Pine

82/Loblally Pine - Hardwood
FLCFC 414/Pine - Mesic Oak

423/0ak - Pine- Hickory

other synonyms - longleaf pine - wiregrass, longleaf pine upland
forest, loblolly - shortleaf pine upland forest

ROCKLANDS - low, generdly flat limestone outcrops with tropica vegetation; or limestone
exposed through karst activities with tropical or temperate vegetation.

Pine Rockland - flatland with exposed limestone substrate; mesic-xeric; subtropica; frequent
fire; south Florida dash pine, pams and/or hardwoods, and mixed grasses and herbs.

Kuchler 105/Mangrove
116/Subtropica Pine Forest
Davis 3/Southern Sash Pine Forests

1/Coadtal Strand
SCS 2/South Horida Coasta Strand
9/Everglades Flatwoods
Myers Subtropica Forests - subtropica pindands
SAF 111/South Horida Slash Pine
74/Cabbage pametto
FLCFC 411/Pine Fatwoods
419/Other Pines

other synonyms - Miami rockridge pinelands, Dade County pindlands
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Rockland Hammock - flatland with limestone substrate; mesic; subtropica; rare or no fire;
mixed tropica hardwoods, often with live oak.

Kuchler 105/Mangrove
116/Subtropica Pine Forest
Davis 1/Coastd Strand
3/Southern Slash Pine Forests
14/Region of open Scrub Cypress
16b/Everglades Region Marshes, Soughs, Wet Prairies, and
Treeldands
SCS 1/South Florida Coastd Strand
14/Tropica Hammocks
Myers Subtropical Forests - high or rockland hammocks

SAF 105/Tropical Hardwoods
89/Live Oak

FLCFC 426/Tropica Hardwoods
427/Live Oak

Sinkhole - karst feature with steep limestone walls, mesic-hydric; subtropical or temperate; no
fire; ferns, herbs, shrubs, and hardwoods.

Kuchler 112/Southern Mixed Forest
116/Subtropica Pine Forest
Davis (4/Forests of Mixed Hardwoods and Pines)

(12/Hardwood Forests)

SCS (11/Upland Hardwood Hammocks)
(15/0ak Hammock)

Myers Temperate Hammocks - mesic hammocks and xeric hammocks
Subtropical forests- Subtropica hammocks

SAF 89/Live Oak

FLCFC 427/Live Oak
423/0ak - Pine- Hickory

other synonyms - sink, limesink, banana hole

MESIC FLATLANDS - flat, moderately well-drained sandy substrates with admixture of
organic materid, often with ahard pan.

Dry Prairie - flatland with sand substrate; mesic-xeric; subtropica or temperate; annua or
frequent fire; wiregrass, saw palmetto, and mixed grasses and herbs.
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Kuchler

79/Pametto Prairie

Davis 13/Grasdands of Prairie Type

SCS

Myers
SAF
FLCFC

6/South Florida Flatwoods

7/North Florida Flatwoods ?

Fatwoods - mesic flatwoods, dry praries
N/A

321/Palmetto Prairies

310/Herbaceous

other synonyms - pindland threeawn range

Mesic Hatwoods - flatland with sand substrate; mesic; subtropica or temperate; frequent fire;
dash pine and/or longleaf pine with saw pametto, galberry and/or wiregrass or cutthroat grass

understory.

Kuchler

112/Southern Mixed Forest

Davis 2/Pine Flatwoods

SCS

Myers
SAF

FLCFC

6/South Florida Flatwoods
7/North Florida Flatwoods
8/Cabbage Pdm Hatwoods
Fatwoods - msic flatiwoods
70/Longlesf Pine
74/Cabbage Pametto
83/Longlesf Pine- Sash Pine
84/Sash Pine

111/South Horida Sash Pine
411/Pine Flatwoods
414/Pine - Mesic Oak
428/Cabbage Palm

other synonyms - pine/pametto, intermediate pine barren,
meso- hydrophytic forest, pine savanna
Prairie Hammock - flatland with sand/organic soil over marl or limestone substrate; mesic;
subtropical; occasiond or rare fire; live oak and/or cabbage pam.

Kuchler

112/Southern Mixed Forest

Davis 15/Forests of abundant Cabbage Pams

SCS
Myers
SAF

FLCFC

13/Cabbage PAdm Hammocks

Temperate Hammocks - live oak/cabbage pam hammocks
74/Cabbage Pametto

89/Live oak

428/Cabbage Palm

425/Temperate Hardwood
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427/Live Oak
other synonyms - palm/oak hammock, hydric hammock, pod of
cabbage pdms
Scrubby Flatwoods - flatland with sand substrate; xeric-mesic; subtropical or temperate;

occasiond fire; longleaf pine or dash pine with scrub oaks and wiregrass understory.

Kuchler 112/Southern Mixed Forest

Davis 2/Pine Flatwoods
SCS 6/South Florida Flatwoods
7/North Florida Flatwoods
Myers Flatwoods - scrubby, xeric, or dry flatwoods
SAF 71/Longleaf Pine - Scrub Oak
72/Southern Scrub Oak
84/Sash Pine
111/South FHorida Sash Pine
FLCFC 411/Pine Hatwoods
419/0ther Pines

other synonyms - xeric flatwoods

PALUSTRINE - Wetlands dominated by plants adapted to anaerobic substrate conditions
imposed by substrate saturation or inundation during 10% or more of the growing season.
Includes nontidal wetlands; tidal wetlands with ocean derived sdinities less than 0.5 ppt and
dominance by sdt-intolerant species, smal (less than 8 ha), shdlow (lessthan 2 m deep at low
water) water bodies without wave-formed or bedrock shoreline; and inland brackish or sdine
wetlands.

WET FLATLANDS - flat, poorly drained sand, marl or limestone substrates.

Hydric Hammock - lowland with sand/clay/organic soil, often over limestone; mesic- hydric;
subtropical or temperate; rare or no fire; water oak, cabbage palm, red cedar, red maple, bays,
hackberry, hornbeam, blackgum, needle palm, and mixed hardwoods.

Kuchler 113/Southern Floodplain Forest
Davis 8/Swamp Forests

12/Hardwood Forests
SCS 12/Wetland Hardwood Hammocks
Myers Temperate Hammocks - hydric hammocks
SAF 73/Southern Red Cedar

74/Cabbage Pametto
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FLCFC 617/Mixed Wetland Hardwoods
other synonyms - Gulf Hammock
Marl Prairie - flatland with marl over limestone substrate; seasondly inundated; tropicd;
frequent to no fire; sawgrass, spikerush, and/or mixed grasses, sometimes with dwarf cypress.
Kuchler 91/Cypress Savanna

Davis 14/Region of open Scrub Cypress
17/Wet to Dry Prairie-Marshes on Marl and Rockland

SCS 16/Scrub Cypress
24/Sawgrass Marsh
Myers Freshwater Marshes - mal prairie
SAF 100/Pondcypress
FLCFC 621/Cypress
641/Freshwater Marshes

other synonyms - marl flat, sedge flat, spikerush marsh, cypress
savanna, coastd prairie, coasta marsh, dwarf
Cypress

Wet Flatwoods - flatland with sand substrate; seasonally inundated; subtropica or temperate;
frequent fire; vegetation characterized by dash or pond pine and/or cabbage pdm with mixed
grasses and herbs.

Kuchler 112/Southern Mixed Forest
Davis 2/Pine Flatwoods
SCS 6/South Florida Flatwoods
7/North Florida Flatwoods
8/Cabbage Pdm Flatwoods
Myers Flatwoods - wet flatwoods and seepage savannas
SAF 74/Cabbage Pametto
84/Sash Pine
85/Sash Pine - Hardwood
98/Pond Pine
FLCFC 411/Pine Hatwoods
419/0Other Pines
428/Cabbage Palm
622/Pond Pine
624/Cypress - Pine - Cabbage Pam
630/Wetland Forested Mixed

108



other synonyms - hydric flatwoods, pine savanna, cabbage palm
Savanna, moist pine barrens

Wet Prairie - flatland with sand substrate; seasondly inundated; subtropica or temperate; annua
or frequent fire; maidencane, beakrush, spikerush, wiregrass, pitcher plants, St. John'swort,
mixed herbs.

Kuchler 112/Southern Mixed Forest

Davis 13/Grasdands of Prairie Type
2/Pine Flatwoods

SCS 6/South Forida Flatwoods
7/North Forida Flatwoods
23/Pitcher plant bog
26/Sough

Myers Freshwater Marshes - wet prairies

SAF N/A

FLCFC 310/Herbaceous
641/Wet Prairies

other synonyms- sand marsh, savanna, pitcher plant prairie

SEEPAGE WETLANDS - doped or flat sands or peet with high moisture levels maintained by
downd ope seepage.

Baygdl - wetland with peat substrate at base of dope; maintained by downd ope seepage, usudly
saturated and occasiondly inundated; subtropica or temperate; rare or no fire; bays and/or
dahoon holly and/or red maple and/or mixed hardwoods.

Kuchler 112/Southern Mixed Forest
Davis 2/Pine Hatwoods
8/Swamp Forests, mostly of Hardwoods

SCS 12/Wetland Hardwood Hammocks

22/Shrub Bog
Myers Freshwater Swamp Forests - titi swvamps, bayheads
SAF 85/Sash Pine - Hardwood

104/Sweetbay- Svamp Tupelo-Redbay
FLCFC 611/Bay Swamps
614/Titi Swamps

other synonyms - seepage swamp, bayhead, bay swamp, sandhill bog
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Seepage Slope - wetland on or a base of dope with organic/sand substrate; maintained by
downd ope seepage, usualy saturated but rarely inundated; subtropica or temperate; frequent or
occasond fire; sohagnum moss, mixed grasses and herbs or mixed hydrophytic shrubs.

Kuchler 112/Southern Mixed Forest

Davis 2/Pine Fatwoods
SCS 10/Cutthroat Seeps
23/Pitcher Plant Bog

Myers Flatwoods - wet flatwoods and seepage savannas
Freshwater swamp forests - Shrub bogs
SAF 70/Longleef Pine
84/Sash Pine
85/Sash Pine - Hardwood
97/Atlantic White Cedar
98/Pond Pine
FLCFC 310/Herbaceous

other synonyms - herb bog, pitcher plant bog, grass-sedge bog, shrub
bog, seep, cutthroat seep

FLOODPLAIN WETLANDS - flat, dluvia sand or peat substrates associated with riverine
Naturd Communities and subjected to flooding but not permanent inundation.

Bottomland Forest - flatland with sand/clay/organic substrate; occasiondly inundated; temperate;
rare or no fire; water oak, red maple, beech, magnoalia, tulip tree, sweetgum, bays, cabbage pam,
and mixed hardwoods.

Kuchler 113/Southern Floodplain Forest

Davis 8/Swamp Forests, mostly of Hardwoods

SCS 21/Swamp Hardwoods

20/Bottomland Hardwoods
Myers Freshwater Swvamp Forests - floodplain forests
SAF 61/River Birch - Sycamore

74/Cabbage Pametto

82/Loblolly Pine - Hardwood
88/Willow Oak - Water Oak - Diamondleaf Oak
92/Sweetgum - Willow Oak
97/Atlantic White Cedar
FLCFC 615/Stream and Lake Swamps (Bottomland)
617/Mixed Wetland Hardwoods
623/Atlantic White Cedar
630/Wetland Forested Mixed
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other synonyms - bottomland, river bottom, stream bottom, white
cedar svamp

Hoodplain Forest - floodplain with dluvid substrate of sand, silt, clay or organic soil; seasondly
inundated; temperate; rare or no fire; diamondleaf oak, overcup oak, water oak, swamp chestnut
oak, blue pametto, cane, and mixed hardwoods.

Kuchler 113/Southern Foodplain Forest

Davis 8/Swamp Forests, mostly of Hardwoods

SCS 20/Bottomland Hardwoods

21/Swamp Hardwoods
Myers Freshwater Swamp Forests - floodplain forests
SAF 61/River Birch - Sycamore

88/Willow Oak - Water Oak - Diamondleaf Oak
91/Swamp Chestnut Oak - Cherrybark Oak
92/Sweetgum - Willow Oak

FLCFC 615/Stream and L ake Swamps (Bottomland)
617/Mixed Wetland Hardwoods
630/Wetland Forested Mixed

other synonyms - bottomland hardwoods, seasonally flooded basins or
flats, oak-gum-cypress, elm-ash-cottonwoods, NWTC
Zones 1 - V, second bottom, levees, point bars,
terraces

Floodplain Marsh - floodplain with organic/sand/aluvia substrate; seasondly inundated;
subtropical; frequent or occasiond fire; maidencane, pickerd- weed, sagittaria, buttonbush, and
mixed emergents.

Kuchler 113/Southern Floodplain Forest
Davis 13/Grasdands of Prairie Type

16/Fresh Water Marshes
SCS 25/Freshwater Marsh and Ponds
Myers Freshwater Marshes - riverine or floodplain marshes
SAF N/A

FLCFC 641/Freshwater Marshes

other synonyms - river marsh, freshwater marsh

Floodplain Swamp - floodplain with organic/aluvid subgtrate; usudly inundated; subtropica or
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temperate; rare or no fire; vegetation characterized by cypress, tupelo, black gum, and/or pop

ash.

Kuchler

113/Southern Floodplain Forest

Davis 7/Cypress Swamp Forests

SCS

Myers
SAF

FLCFC

8/Swamp Forests, mostly of Hardwoods
17/Cypress Swamp

21/Swamp Hardwoods

Freshwater Swamp Forests - floodplain forests
101/Badcypress

102/Baldcypress - Tupdo

103/Water Tupelo - Swamp Tupelo

613/Gum Swamp

621/Cypress

other synonyms - river swamp, bottomland hardwoods, seasonally

flooded basins or flats, oak-gum:-cypress,
dm-ash-cottonwood, NWTC Zones I - |11, dough,
backswamp, oxbow

Freshwater Tidal Swamp - rivermouth wetland; organic soil with extensive root mat; inundated
with freshwater in response to tidal cycles; rare or no fire; cypress, bays, cabbage pam, gums

and/or cedars.

Kuchler

113/Southern Floodplain Forest

Davis 7/Cypress Swamp Forests

SCS

Myers
SAF

FLCFC

8/Swamp Forests, mostly of Hardwoods
17/Cypress Swamp

21/Swamp Hardwoods

Freshwater Swvamp Forests - floodplain forests
73/Southern Red Cedar

74/Cabbage Palmetto

101/Baldcypress

102/Badcypress - Tupdo

104/Sweetbay - Swamp Tupdo - Redbay
613/Gum Swamp

615/Stream and L ake Swamps
621/Cypress

624/Cypress - Pine- Cabbage PAm
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other synonyms - tidewater swamp, rivermouth swamp

Sough - broad, shalow channd with peat over minerd substrate; seasondly inundated; flowing
water; subtropical; occasiond or rare fire; pop ash and/or pond apple or water lily.

Kuchler 113/Southern Floodplain Forest
Davis 7/Cypress Swamp Forests

SCS 17/Cypress Swamp

21/Swamp Hardwoods
Myers Freshwater Swamp Forests - doughs and strands
SAF 101/Badcypress

FLCFC 621/Cypress

other synonyms - flag pond, gator hole

Strand Swamp - broad, shalow channd with peat over mineral substrate; seasondly inundated;
flowing water; subtropica; occasond or rarefire; cypress and/or willow.

Kuchler 113/Southern Floodplain Forest
Davis 7/Cypress Swamp Forests
SCS 17/Cypress Swamp

Myers Freshwater Swamp forests - doughs and strands
SAF 101/Badcypress

FLCFC 621/Cypress

other synonyms - cypress strand, stringer

Swale - broad, shalow channd with sand/peat substrate; seasonaly inundated; flowing water;
subtropica or temperate; frequent or occasiond fire; sawgrass, maidencane, pickerelweed,
and/or mixed emergents.

Kuchler 92/Everglades
Davis 16a/lEverglades Saw Grass Marshes
16b/Everglades Region Marshes, Soughs, Wet Prairies, and

Treeldands
SCS 24/Sawgrass Marsh
Myers Freshwater Marshes - swde
SAF N/A

FLCFC 641/Freshwater Marshes
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643/Wet Prairies ?
other synonyms - dough, river of grass, glades

BASIN WETLANDS - shdlow, closed basin with outlet usualy only in time of high weter; peet
or sand subgtrate, usualy inundated; wetland woody and/or herbaceous vegetation.

Basn Marsh - large basin with pesat substrate; seasonally inundated; temperate or subtropical;
frequent fire; sawgrass and/or cattail and/or buttonbush and/or mixed emergents.

Kuchler 80/Marl Everglades
112/Southern Mixed Forest
Davis 13/Grasdands of Prairie Type

16/Fresh Water Marshes
SCS 25/Freshwater Marsh and Ponds
Myers Freshwater Marshes - basin or depression marshes
SAF N/A
FLCFC 641/Freshwater Marshes
643/Wet Prairies
644/Emergent Aquatic Vegetation

other synonyms - prairie

Basin Swamp - large basin with pest substrate; seasondlly inundated; <till water; subtropical or
temperate; occasiona or rare fire; vegetation characterized by cypress, blackgum, bays and/or
mixed hardwoods.

Kuchler 113/Southern Floodplain Forest

Davis 7/Cypress Swamp Forests
8/Swamp Forests, mostly of Hardwoods

SCS 17/Cypress Swamp
Myers Freshwater Swamp Forests - depression or basin wetlands
SAF 85/Sash Pine - Hardwood

100/Pondcypress

103/Water Tupelo - Swamp Tupeo
FLCFC 614/Gum Swamps

616/Inland Ponds and Sloughs

621/Cypress

other synonyms - gum swamp, bayheads
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Bog - wetland on deep peat substrate; moisture maintained by capillary action, soil usudly
saturated, occasiondly inundated; subtropica or temperate; rare fire; sohagnum moss and titi
and/or bays and/or dahoon holly, and/or mixed hydrophytic shrubs.

Kuchler 112/Southern Mixed Forest
Davis 8/Swamp Forests, mostly of Hardwoods ?

SCS 22/Shrub Bog
Myers Freshwater Swamp forests - shrub bogs
SAF N/A?

FLCFC 310/Herbaceous

other synonyms - bog swamp, shrub bogs, evergreen shrub bogs, wet
scrub/shrub systems

Depression Marsh - smal rounded depression in sand substrate with peat accumulating toward
center; seasondly inundated; still water; subtropical or temperate; frequent or occasiond fire;
maidencane, fire flag, pickerelweed, and mixed emergents, may be in concentric bands.

Kuchler 112/Southern Mixed Forest
Davis 13/Grasdands of Prairie Type

SCS 25/Freshwater Marsh and Ponds
Myers Freshwater Marshes - basin or depression marshes
SAF N/A
FLCFC 641/Freshwater Marshes
644/Emergent Aquetic Vegetation

other synonyms - flatwoods pond, St. John's wort pond, pineland
depression, ephemera pond or marsh, flag pond,
gator hole

Dome Swamp - smdll rounded depression in sand/limestone substrate with peet accumulating
toward center; seasondly inundated; still water; subtropical or temperate; occasond or rarefire;
cypress, blackgum, or bays, often tallest in center.

Kuchler 113/Southern Floodplain Forest
112/Southern Mixed Forest
Davis 7/Cypress Swamp Forests

SCS 17/Cypress Swamp
Myers Freshwater Swamp Forests - depression or basin wetlands
SAF 85/Sash Pine - Hardwood

100/Pondcypress
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103/Water Tupelo - Swamp Tupeo
FLCFC 613/Gum Swamps

616/Inland Ponds and Sloughs

621/Cypress

other synonyms - cypress dome or pond, cypress head, gum pond,
cypress gdl, pine barrens pond
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