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ABSTRACT 

Ecoregion frameworks are valuable tools for environmental resource inventory and 
assessment, for setting resource management goals, and for developing biological criteria 
and water quality standards. In a cooperative project with the Florida Department of 
Environmental Protection, the U.S. Environmental Protection Agency and other interested 
agencies, we have defined ecological regions and subr~ons of Florida, and have selected 
sets of stream reference sites within most of the suhrepons. The ecoregions and reference 
sites can be used to better \l.Dderstand regional variations in stream quality, to assess 
attainable conditions and to structure aquatic resource reiW&tory programs. In conjl.lDction 
with this effort we have reviewed aquatic classifications of Florida, and have analyzed fish 
species distribution patterns. 
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1.1 INTRODUCTION 

SECTION 1 
ECOREGIONISUBREGION FRAMEWORK 

Spatial frameworks are important for structurinr the research, assessment, monitorinr, 
and manqement of environmental resources. Ecolopcal regions, defined in general terms 
as regions of relative homogeneity in ecological systems and relationships between 

organisms and their environments, have been developed in the the United States (Bailey 
1976; Omemik 1987), Canada <Wiken 1986), New Zealand (Biggs et al 1990) and other 
countries for these organizational purposes. Ecoregions are usually defined by patterns of 
homoreneity in a combination of factors such as climate, physiography, geology, soils, and 

vegetation. These regions also define areas within which there are different patterns in 
human stresses on the environment and different patterns in the existing and attainable 
quality of environmental resources. Ecoregion classifications are effective for national and 
regional environmental resource inventory and assessment, for setting regional resource 

management goals, and for developing biological criteria and water quality standards 
(Gallant et al., 1989; Hughes et al., 1990; Hughes 1989; Environment Canada 1989; U.S. 
Environmental Protection Agency, Science Advisory Board 1991; Warry and Hanau 1993). 

The development of ecoregions in North America bas evolved considerably in recent 
years (Bailey et al. 1985; Omernik and Gallant 1990). The first compilation of ecoregions of 
the conterminous United States by the U.S. Environmental Protection Agency (EPA) was 
performed at a relatively cursory scale, 1:3,168,000, and was published at a smaller scale, 

1:7,500,000 (Omemik 1987). The approach recognized that the combination and relative 
importance of characteristics that e~lain ecosystem regionality vary from one place to 

another and from one hierarchical level to another. This is similar to the approach used by 
Environment Canada (Wik.en 1986). "In describing ecorefionalization in Canada, Wiken 
(1986) stated: 

"Ecolorical land classification is a process of delineating and classifying 
ecolo~cally distinctive areas of the earth's surface. Each area can be viewed 
as a discrete system which has resulted from the mesh and interplay of the 
eeologic, landform, soil, vegetative, climatic, wildlife, water and human factors 
which may be present. The dominance of any one or a number of these 
factors varies with the given ecological land unit. This holistic approach to 
land classification can be applied incrementally on a scale·related basis from 
very site-..specific ecosyStems to v.ery broad ecosystems.~ 

The ecoregions defined by Omernik (1987) were shown to be useful for stratifying 

streams in Arkanns (Rohm et al. 1987), Nebraska (Bazata 1991), Ohio (Lanen et al. 1986), 

Oregon (Hughes et al. 1987; Whittier et al. 1988), Washington (Plotnikoff 1992), and 
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Wisconsin (Lyons 1989). Arkansas. Minnesota, and Ohio have used the 1987 ecoregion map 
to set water quality standards {Arkansas Department of Pollution Control and Ecology 
1988), lake management goals (Heiskary and Wilson 1989), and to develop biological criteria 
(Ohio EPA 1988). Many state agencies, however, have found the resolution of the regions 
in the 1:7,500,000 scale map to be of insufficient detail to meet their needs. This has led 
to several collaborative projects, with states, EPA regional offices, and EPA's Environmental 
Research Laboratory in Corvallis, OR <ERL-C), to refine ecoregions and deiine subregions at 
a larger (1:250,000) seale. In addition to Florida, these projects cover Iowa, Massachusetts, 
the Coast Range and Columbia Plateau of Oregon and Washington, and parts of 
Mississippi, Alabama, Pennsylvania, Virginia. Maryland and West Virginia. 

Sets of regional reference sites within an ecoregion or subregion can give managers and 
scientists a better understanding of attainable water body conditions. The biota and 
physical and chemical habitats characteristic of these regional reference sites serve as 
benchmarks for comparison to more disturbed streams, lakes, and wetlands in the same 
region (Hughes et al., 1986; Hughes et al. 1993; Hughes in press). These sites indicate the 
range of conditions that could reasonably be expected in an ecoregion or subregion, given 
natural limits and present or possible land use practices. 

In a cooperative project with the Florida Department of Environmental Protection 
(DEP), the U.S. EPA, and other interested parties, we have refined aquatic ecoregions and 
defined subregions, and have selected candidate stream reference sites. In this section we 
discuss the method and materials used to define subregions of the Southeastern Plains 
Ecoregion. the Southern Coastal Plain Ecoregion and the Southern Florida Coastal Plain 
Ecoregion and provide descriptions of the significant characteristics in each subregion. 

It is important to note that the regions and subregions defined are general ecological 
regions and not special purpose regions. During the planning stages of the project, a 
question was posed to the Florida DEP personnel regarding the type of regional framework 
they desired. Did they want special purpose regions reflecting spatial patterns in the 
attainable quality of ecosystem components such as macroinvertebrates or fish, or did they 
want a more holistic framework that would not address any single component perfectly. but 
would instead be generally useful for many environmental resources? The answer was that 
their immediate needs were for the more general, multi-purpose ecoregion framework. 

1.2 METHODS 
· In brief, the procedures used to accomplish the regionalization · process include 

compiling and reviewing relevant materials, maps. and data; outlining the regional 
characteristics; drafting the regional and subregional boundaries; digitizing the boundary 
lines, creating digital, coverages, and producing cartographic products; and revising as 
needed after review by state managers and scientists. In our regionalization process we 
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employ primarily qualitative methods. That is, ez:pert judgement is applied throughout the 
selection, analysis, and classification of data to form the re£ions, basing judgments on the 
quantity and quality of reference data and on interpretation of the relationships between 
the data and other environmental factors. More detailed descriptions on methods, 
materials, rationale, and philosophy for regionalization can be found in Omemik ·(1987), 
Gallant et al., (1989), and Omernik and Gallant (1990). 

Maps of environmental characteristics and other documents were collected from the 
state of Florida and from ERL-C. The most important of these are listed in the References 
section. The most useful map types for our ecoregion delineation are usually physioeraphy 
or land-surface form, geoloey, soils, climate, vegetation, and land use. Physiographic and 
land surface-form information were gathered from many sources including Brooks (1981h; 
1982), White (1970), Purl and Vernon (1964), Clark and Zisa (1976}, Sapp and Emplaincourt 
(1975), Fenneman (1938), and Hammond (1970). Geology maps included the 1:250,000-scale. 
Environmental Geoloey Series from the Florida Bureau of Geology, state scale maps (Brooks 
198la; Vernon and Puri 1964; Osborne et al, 1989; Lawton 1977) and national scale maps 
such as Hunt (1979) and King and Siekman (1974). Soils information was obtained from 
the Florida Agricultural Experiment Stations and U.S. Department of Agriculture's (USDA) 
Soil Conservation Service (SCS) (1962}, Caldwell and Johnson (1982), USDA-SCS (1984), 
USDA (1978), Perkins and Shaffer {1977) and preliminary 1:250,000-scale SCS State Soil 
Geographic Data Base (STATSGO) soil maps. Additional soils information was obtained for 
some areas from the USDA's county-level soil survey publications. Climate information was 
collected from Bradley (1974), Fernald (1981), and Jordan (1984). For land use/land cover 
we used primarily the 1:250,000-scale U.S. Geological Survey (USGS) maps, 1:500,000-scale 
maps for adjacent states (Lineback and Weaver, 1985), as well as the general classification 
of Anderson (1970). The vegetation and forest cover maps we used included Davis (1943, 
1967}, those in the state atlases (Fernald 1981; U.S. Army Corps of Engineers, 1981) and 
the national atlas (Kuchler, 1970; U.S. Forest Service, 1970), and a recent vegetation 
classification of Landsat Thematic Mapper imagery (1985-1989) developed by the Florida 
Game and Fresh Water Fish Commission. In addition, a map produced from composited 
mult•·temporal Advanced Very High Resolution Radiometer (AVHRR) satellite data was also 
used to assess boundaries and regional di1ferences. This .AVHRR data is currently being 
used by the USGS EROS Data Center to characterize land cover of the conterminous 
United States (Loveland et al., 1991). 

We used USGS 1:250,000-scale topographic maps as the base for delineating the 
ecoregion and subregio.n boundaries. Although some maps in this series are old, it does 
provide quality in terms of the relative consistency and comparability of the series across 
Florida, in the accuracy of the topographic information portrayed, and in the locational 
control. It is also a very convenient scale. Fifteen of these maps give complete coverage of 

3 



the state. 
The following section describes the revised ecoregions and proposed subregions in 

Florida (Firure 1). Although these subregions still retain some heterogeneity in factors that 
can affect water quality and biotic characteristics, the framework is an improvement on the 
earlier national-scale ecoregions, and provides more homogeneous units for inventorying, 
monitoring, and assessing surface waters than commonly used hydrologic unit frameworks 
or generalized physiographic districts. 

1.3 REGIONAL DESCRIPTIONS 
"'f coune, DO duaificatioD a)'Stal fitl the r..:t lituatioa perfectly. Tbere .,. alwaya plota of I&Dcl, or watar, that clm't lit any 
ca&eaorY, or IMm tD fit two cateturieJ equally ...U." (SimODI 1988, p.58). 

SOliTHEASTERN PLAINS ECOBECION <t65) 
Subregions: 
- Southern Pine Plains and Hills 
- Dougherty!M:arianna Plains 
• Tifton Upland/Tallahassee Hills 

States: 
AL, FL,GA,MS 

AL,FL,GA 
FL,GA 

In north Florida, the Southeastern Plains Ecoregion occupies the hilly, pine and mixed 
hardwood forest area along the borders with Alabama and Georgia. The rolling hills of this 
area include Florida's highest elevation point, 345 feet, in northwest Walton County. The 
ecoregion has been characterized as containing smooth to irregular plains; oak/hickory/pine 
and southern mixed forests; a mosaic of cropland, pasture, woodland and forest; and mostly 
ultisol soils (Omernik 1987). 

The southern boundary of this ecoregion has some heterogeneous characteristics, but 
~~o::- •.o;~i;ht of mapped evidence supports the placement of our line. General soils and Major 
Land Resource Area (MLRA) maps, physiography maps, geology maps, relief maps, 
vegetation maps and regional maps show relatively close agreement for the division. Areas 
of uncertainty d~ exist however. In the western panhandle, the new ecoregion line has 
been moved slightly further south than the boundary shown by Omernik (1987). In 
Okaloosa and Walton counties, much of the Eglin Ridge area was previously in the 
Southern Coastal Plain Ecoregion (175). Many of the physioeraphic, ieologic, soils and 
vegetation maps show this area having simiJar characteristics with the Florida area to the 
north in the Southeastern Plains Ecoregion (f65). The .AVHRR imagery, however, shows 
the Eglin area within a more southerly region .. The break between the clay-rich Miocene 
deposits to the north and the sandy Plio../Pleistocene deposits is not always apparent, but 
there are clayhill/sandhill vegetative differences (Myers 1990). 

There is some uncertainty about where the eastern and southeastern boundary of the 

Southeastern Plains Ecoregion should be placed in Florida. Omernik's 1987 boundary on 
the east extends from Union County north to Lake City and Jasper and into Georgia. This 
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line occurs at an obvious break in the land use mosaic and follows closely the physiographic 

division boundary of Brooks (1981b), and the North Central Florida Ridge MLRA boundary 
(USDA·SCS 1981). The boundary between the Central Florida Ridge MLRA and the 
Southern Coastal Plain MLRA is drawn near Madison in Madison county, and Hammond's 
(1970) land form cla.ss boundary separating irregular plains from flat plains occurs further 
west, roughly between the Aucilla River and Monticello in Jefferson County. Either of 
these lines seem suitable for enclosing the more hilly areas. The areas to the east of 
Madison and around Live Oak are plains of less relief and internal dramage and resemble 
areas to the south more than the hilly region to the west. While the division between 
Florida's Northern Highlands and Central Highlands is not prominent (White 1970}, 
Omernik's 1987 ecoregion boundary is similar to the MLRA's (USDA-SCS 1981), and both 
occtir at a soil temperature line dividing thermic from hyperthermic soil temperature 

regimes (Caldwell and Johnson 1982). The Suwanee River forms the eastern boundary of 
the panhandle, according to Clewel (1985), and forms a significant phytogeographic 
boundary. Many species of the panhandle occur no further east, and many other species of 
peninsular Florida occur no further west (Clewell 1985). 

Southern Pine Plains and Hills Subre~on (65fl 

Called the Pine Hills or Piney Woods in Mississippi and Southern Pine Hills in 

Alabama, this subregion in Florida includes the Western Highlands or what Brooks (1982) 
refers to as the Blackwater Hills and Escambia Terraced Lands. In Alabama and 
Mississippi there is a slightly different mix of vegetation and land use in these southern 
plains compared to the Southeastern Plains and Hills subregion to the north, and streams 
tend to be darker and more acidic as one moves south toward the Florida border. The oak

hickory-loblolly/shortleaf pine forest of the north is replaced by the Southern mixed forest of 
beech-sweetgum-magnolia-longleaf/slash pine-oak forest in this subregion. Elevations are 
generally 200-550 feet, 100-300 feet in the Florida portion, with relief of 100-200 feet 
between hill and stream bottoms. The hill summits and higher elevations are composed of 
the Citronelle formation, generally sandy, gravelly, and porous, and more resistent to 
erosion than the older underlying Miocene sandstones. Most of this subregion is woodland 
and forest with some cropland and pasture (photo 1 ). This area of the Panhandle receives 
some of the highest mean annual precipitation totals (generally 60-75 inches) and the 
coolest mean minimum and mean maximum temperatures in the state (Bradley 1972; 
Fernald 1981). 

In Florida, the main section of this subregion is confined to Escambia, Santa Rosa, 
Okaloosa, and Walton counties. As recommended by the DEP district biologist (Don Ray, 

DEP-Pensacola, personal communication), we have added an extension of this subregion 
across Bay, Calhoun, and Liberty counties. Although this could be considered a transitional 
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area. n was felt that the soils, 

surfic1al materials, stream 

substrate and velocity, made the 

surface waters here more typical 

of subregion 65f rather than the 
coastai flatwoods region. 

'n"u' .-, c 'lear. -;andy-onttom streams are also found in this rernon. 

'"cr. "'·' !t·~ky c :ret~k m Walton Gounty. 

Doughenvfivlarianna Plains Subr~gion · 115g, 

Most of Jackson County, FL anu surrounding counties are influenced by the near
.surlace limestone region that Brook5 'i98lbl calls the Dougherty Karst District and Harper 

(1914. called the Lime Sink Region. :-}1e subregion extends well into Alabama and Georgia. 

but not all of it has the distinct kar~:: type features as found in Florida. Although called 
plains. the subregion also has .some r )iling low hills. It is, however, generally more flat 
than surrounding areas and has mor':' mtens1ve agriculture (photos 6 and 7). Portions of 

the subregion contain relatively few .~m~:l! .-;urface streams (photo 8). The general soils and 

vegetation maps do not always :ii~tingl.li.sh this subregion, but the geologic and 
physiographic maps do. Clewell (1985 ~tate£ ::hat some northern plant .species found in the 

Marianna lowlands are found nowhere -bE' in Florida. 
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Photc, " · Econtina o: rP.ek west .,f t~o: · t· ·\a , • ·•unt·. 

There is a question of how tar ~ .J'· .. n h ~v eA.-tend this subregion into Florida. The 

Marianna Lowlands meet a belt of h lgT! , ana hllis just south of Dry Creek in Jackson 

CountY Calied 'the Compa~.s LaKe ~iplann.s ·Brooks 1982 , or the New Hope Ridge <Purl 

and Vernon 196-!J, this area does appear ·:c- ~:Jelong in the Southeastern Plains Ecoregion 

i#65J. The lake area in southern Wr~.~iung:: on County, the Crystal Lake Karst or Greenhead 

Slope. was wnhm Omermk's t 1987 .~ o•ltn c=rn C0astal Plain Ecoregwn l#75), however that 

boundar,· has been adjusted to the ::outn J.ilowing these karst lakes to be included within 

the Southeastern Plains Ecoregion i =65 . \Vhether this lake area should be included in the 

Dougherty/lVlarianna Plains .subregion. due to the obvious limestone/karst landscape, or m 

the Southern Pine Plains and Hills "ubre~ion because of its more hilly nature, or in the 

Southern Coastal Plain ecoregion becaust ef its slightly different more recent geologic 

formation could be debated. On the phy.~iogTaphy map by Wolfe et al., <1988) these more 

hilly lake areas are considered part. of the ~orthern Highlands rather than the Marianna 

Lowlands. Brooks (198lbl includes the-m :ul m his Dougherty Karst District. Wolfe ei al .. 

( 19881 also note that the karst lake~ ?f ~he Panhandle fit the Florida Natural Area 

Inventory's t1990l Sandhill Upland LaK.;; category· better than their Sinkhole Lake type. We 

include this lake area in the Doug·hr=n':· .\Ian anna Plains subregion, but one could also 

consider it a region within the region. 

The western boundary of thi.s .-subregion. for lack of better evidence, could follow the 

physiographic di.:;trict line of Brooks ';_q,.: ~ :1: :10rth central Walton County, where one doe.:; 
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.see surface water differences between the karst features to the east and the more dissected 

hilly area to the west. This line also crosses into Alabama near the Covtngton 

County Geneva County line where Hodgltins et al., (19761 drew their Wiregrass Plams 
boundarv. 

Tifton C pland/Tallahassee Hills Subre~non t 65h l 

This subregion combines some heterogeneous hilly and upland areas, and it has some 

geologic similarities to highland areas further west. Pine/hardwood forests are extens1ve on 

both clay and sandy soils. and some agnculture is found throughout, especially to the east. 

At the western end, the biotically distmctive area of the Appalachicola Bluffs and Ravines 

grades into the Quincy Hills and the Tallahassee Hills. Towards the east, the rehef 

diminishes substantially with more rolling hills, solution basins and lower swampy areas. 
This eastern area 15 a trans1t1on. Wlth charactenstics similar to the upland areas to the 
south . The boundary with the Okefenokee subregion is fairly evident, but the southern 

boundary is not easli v determined. 

The eastern portion of thts subreg10n could easily be defined as a .separate reg1on, and 
its character is not described by the ~ubregJ.On name of Tifton Upland/Tallahassee Hills. 
From JUSt east of }..1onticello m Jefferson C' ounty up r.o Valdosta. GA and then south past 

l'hot.r' !:!. Typical mixed land u.:e .,f lh~ Tiftnn Lipl!Uld. G .. dsden t;ounty. 
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Lake City, it is generally a low rolling karst plain with few streams present. There is a 

g;adual trans1tion in the State Line Hills, and Brooks Cl98lbl notes that the Greenville 

Islands and Swamps area in Madison County is similar to t~1e Tallahassee Red Hills to the 

west. The hllls become more tsolated. however. as one moves east toward the more flat 

karst pla.ms, and some regional schemes show a ctistinctive lime-sink area extending up 

toward Valdosta !Harper 1914; Wharton 1978 1. Although the topic of dividing this 

subregion was ctiscussed, the Florida DEP participants in this project were disinchned to 

make such a division. 

Table 1-1. General characteristics of subregions o f the Southeutern Plains Ecoregion {651 in Florida. 

S ubregion Landform 

Southern Pin e lrre~ar plains, f\0-
Plains and Hills i5% of gentle slope ts 
(65f) on upland. Elevation 

1 00-~0Utt . Heltef 100. 
200ft 

Dougherty/ Flat plains to 
Marianna Plains trregular plains. 
(65gl Elevation i5-200ft. 

Relief Sil-l UOft. 

Tifton Upland/ !rre~ar plains, flat 
Tallahassee Hills sa ndy pI a in s. 
165h) Elevation i5·.'i00ft. 

Rl'lief !iO. 20(11\. 

Potential natural 
vegetation 

Mixed hardw<XXI and 
pines forest. longlel&f 
pine and xerophytic 
oaks 

Mixed hardwood and 
pines forest, longleaf 
pine and xerophytic 
oaks 

Mixed hardwood and 
pines forest, lon~leaf 
pine and xerophytic 
uaks 

13 

Land u51e/ 
land cover 

Evo?rgreen fort>st, 
mixed fore~t. cropland 
and pasture 

Cropland and pasture. 
mixed forest, 
evergreen forest 

Evergreen forest. 
cropland and pasture. 
mixed forest 

Soils 

Uhisuh. EntH;o}s 

Ultisols 

Ultisols, Entisols 



SOUTHERN COASTAL PLAIN ECQREGION l#75, 
Subregwns: 

Gulf Coast Flatwoods 
Sf)llthwestern Florida Flatwoods 
Central Flonda Ridges and Uplands 
Eastern Florida Flatwoods 
Okefenokee Swamps and Plains 
Sea Island Flatwoods 

States: 
AL. FL. MS 

FL 
FL 
FL 

FL, GA 
FL. GA 

Within the state, the Southern Coastal Plain Ecoregion covers parts of northern Flonda 

and all of central Florida. It is a region of some heterogeneity, including swampy lowlands 

along the Gulf and Atlantic coasts as well as an area of discontinuous highlands that 

include numerous lakes. From the national scale, Omernik ( 1987 I characterized the 

ecoregion as flat plains (10-50%- covered by standing waterj; southern mixed forest I beech, 

sweetgum, magnolia, pine, oak) and southern floodplain forest (oak, tupelo, baldcypressJ; 

land uses of forest and woodland grazed, woodland and forest with some cropland and 

pasture, and swamp; and wet soils (aquods, aquents, aquepts, aquultsl. 

Gulf Coast Flatwoods Subree-jon (75a l 

This subregion stretches from coastal Mississippi into western Pasco County, Flonda. 

There are heterogeneous areas and habitats within the subregion, including coastal lagoons 

and mangrove; swamp and marsh; the clastic, non-karst terraces and deltas of the 

Appalachicola; limestone plains and rocklands; and paleo sand dune areas. Along the coast, 

the coastal strand and pine scrub vegetation found on dunes, spits and barrier islands of 

the Panhandle, changes to mangrove and coastal marshes from Wakulla to Pasco counties. 

;u ~;;~u~:Lal, pine flatwoods mixed with some hardwood forest and .swamp vegetation 

characterize the inland region. The Appalachicola National Forest and private pine 

plantations cover a large part of this subregion in Florida. 

Southwestern Florida Flatwoods Subregion (75bl 

This flatwoods subregion includes barrier islands and peninsulas, Gulf coastal lowlands 

and valleys, as well as higher elevation areas such as the De Soto Plain and the Polk or 

Bone Valley Upland. This subregion contains most of the forested Green Swamp area, 

extensive areas of pasture and rangeland, spreading urbanization, disturbed lands from 

phosphate min~ng, and citrus.groves to the south. 

South of the Caloosahatchie valley the flatwoods grade into the Big Cypress area. 

Davis (1943 p.47l notes the difficulty of defining a southern boundary for this region as it 

nears the Big Cypress. He suggested his "western flatlands" region would be divided into a 

northern and southern part by the Caloosahatchie valley, with the southern part being less 

well drained, with thin sand soils over marl and limestone or calcareous sandstone. These 

conditions give rise to "cabbage palm hammocks and other plants that prefer near-neutral 
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Photo 12. Pensacnla Bay, Gulf Breeze 
penmsula, Santa Rosa Sound and 
ilarner island. :::anta Rosa and 
Escamb1a countle1>. Gulf Coast 
Flatwo<lds ;ubreg~on. 

Photo 1:3. BotuJmland h&rdwnnds. Chipnia Riwr ne:ar Honeyville. Gulf Counly. Gulf Cnast flatwoods subregion. 
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flhotr. 14. Ap&.lachtcoia Nat!tmal Fnre't m~<n<s.:cm~nt cracttcc' r:ulf C' oa~ t F'latwoods :;uhreg~on. 
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Photo 17 Charlil! l 'rttk. Hardl!e c·, ·unlV. 
Southwe~tern Plnn da n ... twnu<ls 'UbTI.!l!llln 

17 

Photll ln. Littl~ ~lanatee River ripanan 
area Hillsbor~JIU(h County, .::)Quthwestern Florida 
Flatwl)l)ds subterwm. 



l'hr,tr. le-The nr~en SwllmP <>NU. ,•,.tk :-·o.lmt<!7 <.:••unti~S. ::>outhwestem rtorida F'latwood.s subreg~oo. 

Photo 1!:1. 1'ypress ,wamp. •: hurlii.! Rowl~l!~ l'r•·~k. 

Highland Hu.mmr,ck ~tdte Park. Hil!hlund' Hardl!t' 

count ie... :iouthwe'>t"m FJr,nda Flatwnnd~ -uh-

ruJ!ion. 
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?hoto~ l f· ,;.nd 21. 1'yp1cao iand disturr.anc~' U1 thO :-•'!utnweswm Flr,nda Flatwoods subregion 

mcludG onr,spnlttu mmme .til"'" •'roll\ • .. t.ntv i>lna clearance fnr CJtrus ;.n"IJVe~ !below. Charlotte 

! ' o>untv "' Willi .... creatl<on •t oa~tUrL :. r ..!razm(( :a.:tlb 
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or alkaline soil conditions." <Davis 1943 .. The southern section was also charactenzed by 

Davis as having a great number of marsh, swamp, and open water depressions. 

Central Florida Ridges and Uplands Subre!!lon ! 75c I 

The area from the Lake Wales Ridgetintraridge Valley in the south, through the 

h1ghland dune area of Ocala Nationai Forest, and into the Trail Ridge area in the north. 

may comprise the longest .;;mooth hne ,Jf geneucally associated lakes in the United States. 

according to White (19701. The sana hill . karst area characterized by xeric hills and 

solutwn basins is the prinCiple recharge ·::~.rea of the Floridan aquifer. The soils tend to be 

thick, acidic, sandy, and excessively to moderately drained. The natural vegetation 

consisted of forests of longleaf pme. turkev oak and wiregrass (Davis 1967), and the current 

land cover includes citrus orchards, herbaceous rangeland, cropland and pasture, and 

urban/built-up land. 

In delineating this area, several questions were raised about the dominant 

charactenstics and proper areas to mclude in -::he subregion. It was debated whether to 

define one central ridgeiuplands subre:pon. :.everal disjunct units of the same subregion, or 

::;everal upland subregions. As White '19"'0 :lOt€:5 and the USDA-SCS MLRA is drawn, the 

general area also encloses larg·e !owt:Jnu..:o Un::- could define a subregion of the most 

prommant ndge~ and highlands. ~1nu ,,n·>~nd· that covers the lower sandy uplands. When 

does a h1ghland or ridge become ~ io,,·lr.tnu·' For example. m the Brooksville/Weeki Wachee 

wee A[O p A4kl so • __ e. 534§ 

Photo ~:!. Rollint: upland wtth ~ .. n -. r•toon 1r m ctlnb l" pme. nl!ar Clennont. Lake County, Central 

rlnnda ~tdl!e~ ana L'plamb 'uttr••!!' .n 
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area in Hernando County and down into Pasco County there are sandy areas with karst 

features, longleaf pine/turkey oak vegetation like the highlands, but elevations are less than 
75 feet. How do the ridges differ from one another? While there ~ heterogeneity in all the 

subregions, are the various highland ridge lake areas that different from one another? 

Davis' (1967) natural vegetation map shows a difference between the Lake District areas 
(longleaf pine and xerophytic oak) and the upland areas {e.g., Sumter Upland, classified as 

hardwood forests). Near Gainesville and the Western Valley or Haile Limestone Plain, 

there are karst plains with low hills, originally with hardwood forests. Should this be 

included in the Ridges and Uplands subregion, and what would be considered upland vs. 
lowland in this area? 

These questions and others like them were not always answered easily, highlighting 

the fact that there are heterogeneous characteristics and subtle gradations within a central 

ridge and upland subregion. When one generalizes, either/or decisions (upland or lowland) 
are made that always leave room for debate, but the attempt for this subregion was to 

include most all of the upland xeric, sandy well drained areas and prominant ridges. The 
STATSGO soils maps, colmty soil surveys, and physiographic maps were useful in this 

effort. 

Eastern Florida Flatwoods Subre~on !75d) 
Originating from sequences of barrier islands and lagoons in Pliocene and Pleistocene 

time, the subregion is ribbed by sand ridges and some intervening swampy lowlands. Sand, 

silt and clay soils are mostly of poor drainage, but it is a diverse area of coastal strips, 
valleys, ridges, and plains. Land uses include cropland and pastuxe, pine plantations, non

forested wetlands, and urban/subuxban. On our first draft map we delineated a St. Johns 

marsh area containing characteristics from both ecoregion 75 and 76. While historically 
this area had similar featuxes such as muck soils and sawgrass marshes as folmd in the 

Everglades area, much of the area has been transformed, and the DEP district biologists 

suggested that it not be defined as a separate area from the flatwoods subregion. 
There is no strong evidence for a well-defined boundary between the Southwestern 

Florida Flatwoods and the Eastern Florida Flatwoods subregions in the Glades County area. 
Our first draft map had a bolmdary similar to Brooks' (1981) physiographic division across 

the northeastern part of Glades County, and similar to where Davis (1943) drew the 

western boundary of his Istokpoga-Indian Prairie Basin. DEP biologists suggested that the 
streams in Hendry and Glades counties resembled streams in the Eastern Florida 

Flatwoods more than the Southwestern Florida Flatwoods, and that the boundary should be 
moved further west. Much of this area is described as prairie, including the palm savanna 

and freshwater marsh Indian Prairie reported by Harper ( 1927) and the wet and dry 
prairies depicted by Davis ( 1943, 1967). Our revised boundary is drawn to include most of 
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Photo 25. ;,t Jonns fhv'lr. Volu~uli~c;muwlt· c~>UDlllh E:astern Florida tlatwoods ~ubreg1on. 

Photo 26. Econlockhatchee River. Oranl!e C<owHy. Eastern Florida flatwoods subreftion. 
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Photo 27 

Photn~ ~7 and ~8. Only " fl!w cr~a>t<o.l area~ .of the P.aswrn !-'lunda FI .. (wQods subreg1on rcm.atn 

relallvely undlslurhed i')\' human ci.,,'-ll<lDm.tonl. Ahuvc. l\lemtt !slana :"iational Wildlife Refuge. 
llr~varci (:-.untv: hl•lo\\ , r · dnav~ra: ~dunnd.l ·'"'cushorc_ : .. 't1lus1a ( ,ountv 

Photc, ~8 
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Phot.r.s :!!:1 and :-111. The s•,uthem pnrt1•m r,;· the ::;«stem Florida F'lntwor.ds has be<!n translonned 

tn dtrus groves and l!l".tZin~ land. With "xtens1ve ~analization. St. Luc1e County oabove1. 

Kh~unme~ H1vur canaL Okeechoh!!o/l·fil!hlands .:ountie~ thelowl. 
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Photn ·111 

25 



the prairie areas in the Eastern Florida Flatwoods. Although this boundary placement is 
not as far to the west and southwest as some biologists recommended (Rick Cantrell, DEP

Tallahassee, personal communication), it at least puts Fisheating Creek and Gator Slough 

in the Eastern Florida Flatwoods. 

Qkefenokee Plains and Swamps Subregion (75ej 

Containing the headwaters of the Suwannee and St. Marys Rivers, this region contains 

plains or terraces and basins of peat and muck deposits with marsh and swamp forests. 

Although not recognized on several types of maps (MLRA, and some physiographic region 
maps), this area has different topography, soils, mosaic of land use, and vegetation than 

surrounding subregions. The swampy areas grade into poorly drained flatwoods. The 

subregion in Florida is not substantial in size; it includes the Pinhook Swamp area, the 

Osceola National Forest, and extends south near Lake City in Columbia County and the 
Baker County/Union County line. The boundary is similar to the one defined by Brooks 

(198lb) down to the Lake City Ridge, and the southern boundary can be determined from 

the STATSGO soils maps. For Georgia, it is a larger and more important subregion. 

Although our region in Georgia would generally be confined to the more hydric bog swamp 
Okefenoke area, Veatch and Stephenson's <1911) physiographic map of the Georgia coastal 

plain shows an Okefenokee Plain region extending from Florida to the South Carolina 

border. 

Sea Island Flatwoods Subregion (790 
In Georgia and part of Florida, this is an area mostly of clastic sediments where fluvial 

processes of eastward-flowing streams and rivers help shape the landscape. Broad coastal 

barrier islands, salt marshes, plains, and ridges create some ecological habitat diversity. 
This flatwoods subregion includes Trail Ridge, which differs in character from north to 

south. Differences in drainage and soils create flatwoods on the northern part of Trail 

Ridge and longleaf pine/turkey oak to the south. The subregion also contains upland plains 

of flatwoods with marshes, swamps, and lakes. The soils in this area are characterized 

generally as poorly drained spodosols. 
The boundary between the Sea Island Flatwoods and the Eastern Florida Flatwoods to 

the south is vague and uncertain. Brooks' 0981b) physiographic district boundary is 

slightly further to the south than the division indicated by the soils maps. The DEP 
district biologist (Lee Banks, DEP-Jacksonville, personal communication) recommended a 

more northerly bm.mdary line and our division tends to follow the break indicated by soils. 
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Photo :11 . The i'xtensiv~ Pinhonk 3w;;mo. ~ahr 1 :num~·. Okefenokee Swamps and Plains subtegton. 
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Photo li2. Pine plantation. Hamilt~>:J ,·,·unt>'· 1 Jk~l<:nuke" Swamps and Plains subregion. 
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Photo 3!1 

Photos 33 and 34. Pigeon Creek ana watershed, Nassau rounty, Sea Island Flatwoods subregion. 
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Table 1·2. General characteri•tic. of subregion.!l of the Southern Co .. tal Pt.in Ecoregion (75) in Florida. 
1 

l Subregion Landform Potential natunl Land u.eJ Soils 
vegetation land eover 

Gulf Co .. t Flat plain, 10-50% Pine flatwoods. Evergreen forest, Spodosols, Ultisols 
Flatwood. (76a) and >50% covered by sw~~.mp forests forested wetland, 

) 
standing water. mixed forest land, 
Elevation 0-1201\. cropland and pasture 
Relief 0-1 OOft. 

Soutb.....t.em Flat plain, 10-50% Pine flatwoods, Cropland and pasture, Spodoso\s, Entisols 1 
Florida Flatwoou and >50% covered by gnsslands of prairie herbaceou.s rangeland, 
(75b) standing water. type orchards 8lld groves 

Elevation 0-2001\. 
Relief 0-1 OOft. l 

Central Florida Generally flat plains Longleaf pine forests Orchards and groves, Entisols, AlfiSOls 
Ridg- and Upland. or rolling plains with and xerophytic oaks cropland and pasture. 
(75c) sandy highlands and evergreen forest, 

ridges. Elevation 50· urbll!llbuilt up 
200ft. Relief 20-lOOft. 

J 
Eastern Florida Flat pt.in. 10-50% Pine flatwoods. Cropland and pasture, Spodosolll, Entisols, 
Flatwood. C75dl and >50% covered by gra.ss !an d.s of prairie herbaceous l'!lllgeland, Histosols 

standing water. type, freshwater eve~n forest. 
Elevation 0-150ft. marshes. swamp forested and 

J 
Relief 0-751\. forest.<; nonforested wetland, 

orchard/groves 

Ok.efenok- Flat plaiD . .>50% Swamp forest. pme Forested wetland, Inceptiso\s, Spodosols 
Swamps aad Plains covered by standing :1uwoods eve~n forest 

J 
(75e) water. Elevation 100-

1751\. Relief 0-50ft. 

Sea Island Flat plaiD, 10-50% Pine flatwood.~ Evergreen forest, Spodosols, Ultisols, 
FlatwOOda (75f) covered by standing forested wetland, Incept:isols, En tisols 

J 
water. Elevation 0- cropland and pasture 
250ft. Relief 0-1 OOft. J 
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SOUTHERN FLORIDA COASTAL PLAIN ECOREGION (#76 } 
Subregions: 
- Everglades 
- Big Cypress 
- Miami Ridge and Atlantic Coastal Strip 
- Southern Coast and Islands 

The Southern Florida Coastal Plain Ecoregion has been characterized generally as flat 

plains with wet soils, marshland and swamp land cover with everglades and palmetto 
prairie vegetation types (Omernik 1987). Southern Florida contains some distinctive 

ecological subregions, however, and relatively slight differences in elevation and landform 
have important consequences for vegetation and the diversity of habitat types. The climate 

is considered subtropical to tropical with a pronounced summer wet season. It is also a 
region where humans have caused extensive hydrological and biological alterations (e.g., 
McPherson et al., 1976; Wilson and Porras 1983). 

In addition to the usual thematic component maps, there are several general regional 

schemes of south Florida that tend to reinforce the group of subregions listed above. 
Harper's map (1927 p.32) captures these general regions, though not all boundaries were 
shown " ... because too little known at present." Davis (1943) includes a more precise map, 
and McPherson et al., (1976), Snyder et al., (1990) and Craig (1991) follow the same general 

regional breakdown. 
The Southern Florida Coastal Plain ecoregion boundary (Omernik 1987} has been 

moved further south, closer to Lake Okeechobee, and is similar to the MLRA boundary. 
Omernik's 1987 ecoregion line followed closely Hammond's (1970) landform class ("more 
than 50%- covered by standing water"), extending up the Eastern Valley. However, 
n~~!"!'.!k's (1987) ecoregion line appears to divide some distinct regions such as the P!airie 

areas north of Lake Okeechobee (Harper 1927), or the flatwoods areas (ie., western 
flatlands and eastern flatlands of Davis (1943), the flatwoods regions of Harper 0927), the 

Eastern and Southwestern physiographic districts of Brooks (1981), and the flatlands 
physiographic regions shown in McPherson et al (1976)). The more dramatic changes one 

sees in moving from central Florida into southern Florida generally occur at or below Lake 

Okeechobee. The evidence, in addition to the sources cited above, also include the 
vegetation maps of Kuchler (1966) and Davis (1943), the AVHRR-NDVI data, the soils and 
MLRA map of Caldwell and Johnson (1982), and certain thematic maps in the Atlas of 

Florida (Fernald 1981). An examination of U.S. elevation data (USGS EROS Data Center 
1990) shows an elevation class boundary similar to our boundary for the Southern Florida 

Coastal Plain Ecoregion. (The elevation map also shows a close correlation and partial 
explanation for the ecoregion/subregion divisions throughout EPA Region 4). There is also 
6 evidence from several mapped characteristics of similarities between the St. J obns Marsh 

area and the Everglades to the south. As White (1970) notes it is a transition area, and it 
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makes for a broad fuzzy ecoregion boundary. 

Evere-lade~ Subre~on (76a) 
This subregion includes Lake Okeechobee, the Everglades Agricultural Area, the water 

conservation areas, and the sawgrass and sloughs of the national park. For some water 
quality studies, one would want to further divide this subregion. The Everglades 

Agricultural Area would be an important cultural overlay because land use and water 
quality are different from the rest of the Everglades. 

There is also a question about the characteristics to use in determining the eastern 
boundary of the Everglades along the Atlantic coastal strip/Miami ridge: current land use 

and hydrologic realities or presettlement conditions? Our line tends to follow the land use 

and hydrologic canalization influences but is somewhat rounded and generalized especially 
in a few places where the wetter less developed areas occur at the western edge of the 
built-up urban/suburban and agriculture area. 

The Everglades is an important and unique ecosystem, with the park designated as an 

International Biosphere Reserve and a World Heritage Site, but its integrity is threatened 

by the processes of agriculture and urbanization that surround the "River of Grass." 

Bie- Cypress Subre~on (76b) 
Boundaries of the Big Cypress subregion are not easily determined. Davis (1943, p.48) 

noted that, "No one has definitely defined or circumscribed this region," and (p. 47) that 
" .. .it is difficult to define the exact northern boundary of the Big Cypress region," so that 

"only an arbitrary line" between the area and the western flatlands could be drawn. There 

is also some fuzziness in the eastern boundary, and the mix of vegetation along the 
boundary has changed in recent decades as shown by mapped evidence. "The eastern 
boundary of the Big Cypress extends over into the Everglades basin, but these cypress 

forest areas, even if in the Everglades basin, are not considered a part of the Everglades," 

(Davis 1943, p.48). The SCS Soil Survey of Hendry County notes that the boundary 

between the Everglades and adjacent physiographic provinces has been defined using 
vegetation and is placed where the characteristic sedges of the Everglades, including 

sawgrass, are replaced by true grasses, pines, or cypress. It is interesting to note the 

changes in areas of green tint ("woodland" or "woods-brushwood") from the 1956 edition of 
the Miami 1:250,000 USGS topographic map to the 1988 edition along this eastern 

boundary, or the change from the 1956 West Palm Beach 1:250,000 map to the 1985 Ft. 
Lauderdale 1:100,000 map. The woodlandlnonwoodland interface has generally moved 

several miles to the west on the newer maps. The SCS, in developing their STATSGO soil 
map, followed the 1956 green tint/white tint interface almost exactly to separate association 

208 from 213. 
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Maps by Craig (1991) and Brooks (1981) recognize Devil's Garden, Immokalee Rise, and 
Corkscrew Swamp to the north of the Big Cypress, while Snyder et al., (1990), has a more 

northerly Big Cypress Swamp. All three areas have some cypress swamp, wet prairie and 
flatwoods. Davis (1943) extends his Western Flatwoods into the northern part of Collier 

Co'unty. Harper ( 1927) shows a very vague (no) boundary between the flatwoods and Big 
Cypress. One could consider a Big Cypress subregion, with some heterogeneous 

characteristics, extending almost to the Caloosahatchee Valley. Even on the USGS 
1;250,000 topographic maps, this area is labeled as Everglades and one could include this in 

Ecoregion 76. The headwaters of the Big Cypress watershed (Drew and Schomer 1984) are 
different from the areas to the south, however, and there are some similarities between the 

Immokalee Rise and the De Soto plain across the Caloosahatchie. 
The western boundary of the Big Cypress subregion trends due south near Estero Bay, 

generally staying three to seven miles inland from the coast down toward Naples. This is 
supported by somewhat similar regional boundaries shown by Craig (1991), McPherson 
(1976), Davis {1943}, and Snyder et al., (1990), as well as other thematic maps. DEP 

biologists have also suggested that the streams such as the Estero, Imperial, and 

Cocohatchee Rivers are different from the freshwaters found in the Big Cypress to the east 
(Richard Cantrell, DEP-Tallahassee; Ford Walton, DEP-Punta Gorda, personal 

communications J. 

Miami Ride:eJAtlantic Coastal Strip Subre~on (76c) 
At 27 degrees latitude, where the Florida Atlantic coast starts to trend from the 

northwest to due south, the convergence of boundaries of the Southern Coastal Plain 
Ecoregion (#76), the Atlantic Coastal Strip subregion and the Eastern Flatwoods subregion 

creates some uncertainty about where the lines should cross the coastal ridges. Brooks' 
(1981} physiographic district boundary skirts the east side of the Loxahatchee Slough and 
extends to the ocean near Juno, just north of Lake Worth. The Atlantic Coastal Ridge 

region shown by Craig {1991) ends just below Jupiter Inlet. Soils and vegetation maps tend 

to support the Eastern Flatwoods extending south to near Ft. Lauderdale. The Miami Rock 
Ridge is somewhat different from the Atlantic Coastal Strip, however the proliferation of 

pavement from South Miami to West Palm Beach (80+ miles) tends to create a more 
homogeneous area. Snyder et al., (1990) provides an informative discussion of the South 

Florida Rockland, which includes limestone outcrop areas outside of this subregion. 
The western boundary area of this subregion, especially west and northwest of Miami, 

was previously more characteristic of the Everglades subregion with wet to dry prairie 
marshes on marl and rockland, and sawgrass marshes {Davis 1967). Much of it is now in 

agriculture and pasture with .advancing suburbanization. 
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Southern Coast, and lalands Subrepon (7-6d) 
This subregion includes the low coastal areas of the Ten Thousand Islands and Cape 

Sable, the islands of Florida Bay, and the norida Keys. Fresh surface water habitats are 
generally limited or non-aistent in this subregion. There are differences between the 
various types of keys and islands, but in considering general regions for a state as large as 
Florida, this inclusion still keeps the region sufficiently hom~eneous. The diversity of 
island types relates mainly to origin and structure, such aa the eoral reef's of the Keys, the 
vennetid reefs of the Ten ThoU88Dd Islands, and the low non-rocky eediment-trapped 
islands in Florida Bay. The subregion has the p-eatest areal atent of zna.DgrOves in the 
state and several large areas of saltwater marsh. 
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SECTION I 
AQUATIC CLASSIFICATIONS OP :FLORIDA 

·A dauillcatiaa ahoWd he daipecl b a iptd& paJplU! il will rarely MJYI two dia'enDt pwpwu eqaa11y wan; (Griu 
1966). 

2.1 INTRODUCTION 
One goal of this project ia to stratify the coD.Biderable biological variability of Florida 

through the uae of a hierarchical set of ecol~cal regions and water ~ types. Water 
body types are uaually classified using physical, chemical, or biological criteria or some 
combination of the three. The classification of Florida water body types ia a challenging 

task due to the complerity and uniqueness of the state's hydrologic systems. One must 
approach such a task cautiously and humbly, because our collective Jmowledce of the 
processes and distributions of natural featuree is fracmentary, and because the complexity, 
diversity and subtle cradations of these systems can make even a aeeminpy good 
classification ineft'eetive and less useful. We alao need respect for and an understanding of 
previous classification attempts, thus this short review of aquatic classifications in Florida 
might be useful 

Comprehensive c:lasaifications that attempt to cover all the water body types can be 

found from several sources. Berner and Pesc:adors (1988) classification was used to 
describe mayfly habitats (Table 2.1). The Florida Natural Areas Inventory's hierarchical 
classification of natural communities (Natural Community Categories., Groups, and Types) 
has three Categories, based on hydrology and vegetation, that cover water body types: 
Palustrine, Riverine and Lacustrine (Table 2.2). The Florida Museum of Natural History is 

using seventeen freshwater types for their fish datab&se (Table 2.8}. A Florida Department 
of Environmental Reculation biologist (Frydenbort 1991) uses a classification of a~tic 
systems for development of an "eco-unit concept" (Table 2.4). ~ytield and Barbour (1991) 
proposed a stream and lake classification for their community bioaasessment project (Table 
2.5). 

2.2 STREAMS 
For streams, Beck (1965} aimed •to propoae a UDiform d•Mification of the lotie habitats 

of Florida. • He reviewed similar previoua deaaificatiou (ie., Rogers 1983; Carr 1940; Hobbs 
1942; Berner 1950; and Herrin&' 1951) and defined •&ve chemically, physically, and 
biologically distinct stream types. • These are: 

Sand-bottomed stream 
Calcareous stream 
Larpr rivers 
Swamp and bog stream 
Canals 
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Clewell (1991) maintains there has been no CODcerted ~ort to c:ateeorize Florida's 
diverse streams, and criticized Beck's classification for being inconsistent in the use of 
characteristics to distinquiah stream types. ~o stream typea were based on the nature of 
bottom sediments (sand-bottomed streams and swamp-and-hoc streams), one on dissolved 
solids (calcareous streams), one em size (larger rivers), and one on channel ~ (canals)," 
(Clewell 1991). Doubting that a consistent, multipurpoae cJayification could be devised, 
Clewell instead o1fers a characterization of CODtrasting stream types for attaining an 
appreciation of Florida stz'eams. The four contrasting stream types he describes are: 

Blackwater streams 
Spring nms 
Alluvial rivers 
Tidal rivers. 

For panhandle blackwater streams, Wolfe et al., (1988) combined Beck's sand·bottomed 
stream with the swamp and bog stream, ·because the latter is merely a slower moving, 
lower volume version of the former; the swamp and bog stream ... grades downstream into 
a sand-bottomed stream if the drainap system is large enoU(h." Their text goes on, 
however, to explain how the two stream types differ. 

That Beck was inconsistent in the use of characteristics to distinquish stream types is 

of less concern than the ultimate utility of the classification. Similar to defining repons 
where the determining characteristics and their relative importance may vary from one 
area to another, the criteria to c1asaify streams may be di1ferent to ~ the most useful 
seperation of stream types. This idea may be difiicult to accept by a strict tu:onomist. 
For resource manaeers, however, that have a eood understanding of the nature and 
variability of these aquatic systems and realize there are many shades of IP'BY, it may be 
.sc'e:vtcal:.le: to use di1ferent characteristics and careful identification to obtain a more 
meaningful classification. 

Nordlie (1990) discussed Florida atream cla.saification efforts, CODcluding that Beck's 
was the most widely used. He believed that the Florida Natural Areas Inventory scheme 
suffered from the same disadvantaces that other systems do and offered no additional 
advantages. One of Nordlie's concerns was the difiiculty of Jiving a si.ncle cJaseification to 
a stream becauae there ma_y be several sources of inflow alone its course that chanpa its 

character. Some rivers oricinate from artesian aprinp and then become brown and acidic 
from swamp discharge and surface runo1r, e.g., the AuciDa River. Others originate as acidic 
brownwater ~ams but receive spring· input in their midreaches, e.g., the Suwannee and 
Waccasassa. Others uiay be aterudvely altered by engineering or pollution. Nordlie went 
on to classizy tmrty-three ~or Florida waterw818 1Liinr Beck's system. Although he 
recopized that difFerent aecticma of a river should have difFerent classifications, he did not 
attempt to do ao. . 

Estevez et al, (1984) divided Florida rivers into alluvial. spring-fed, and blackwater 
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types, but also noted that many rivers (e., ., the Suwannee) show characteristics of all three 
types in different reaches or at difl'erent times of the year. 

One can see some similarity in the different stream classifications devised for Florida 
Initial group discussions with the DEP district biologists and other personnel, however, did 

not lead to any consensus on an appropriate stream dassi1ication for the 
regiona.li.zationlreference site project. Some efforts are underway to develop a more site~ 

specific classification that includes factors such as strum size, velocity, nbstrate, eDel'£Y 

source and pH. In the interim, a relatively simple scheme such as IIBDd bottom, sand 
bottom with spring influence, swamp and bog, alluvial, and mi..,...laneous will be 
considered. 

2.3 LAKES 
In the Water Resources Atlas of Florida, Estevez et al., (1984, p. 96) daSBifies lakes 

simply as acid clear, acid colored, or alkaline clear. Also in the Atlas, Palmer (1984, p.62) 
discusses the lake types as impoundments, solution lakes (two basic types), Jakes in relict 

sea bottom depressions, and lakes formed by erosion and eedimentation processes in rivers. 

He also shows the percentage of total lakes classified by atream connection, ie., no inlets 
and outlets, inlets and outlets, outlets only, inlets only. The Florida Museum of Natural 
History used this common llb'aightforward hydrologic claaaification (Table S) but at least 
70% of Florida's 7800+ lakes are of the 1andlocked" type (no inlet or outlet). A more 

useful classification would require subdividing this one class. Berner and Pescador (1988) 
used bottom type, sand or silt, for their lakes and aeveral criteria for ponds, but did not 
make a clear distinction between a lake and a pond. 

Huber et al.., (1982) undertook a trophic state index classification of Florida's lakes in 

response to the requirements of the EPA's Clean Lakes Program. Lakes were first 
classified as nitrogen limited. phosphorus limited, or nutrient balanced. 573 lakes were 

classified by an averqe trophic atate index (TSI) as well as by eeveral subindices. 
Hydroloeic lake types (in1low, outflow, inflow-outflow, eeepage, unspecified) were found to 

not be a major factor influencing TSI values. 
Myers and Edmiston's (1983) Florida Jake classification project crouped lakes into 

"poor" or "lair to eooc~· cla•aes 1l.liDc trophic ate index. They then prioritized lakes for 

restoration using a quantitative scheme b¥ed on the trophic state, recreational use, public 

interest, impaired~. nutrient loadine, and the importance as a public water body. They 
listed the top 50 lakes in. Florida in need of restorati9n. Most all OCCWTed in central . . 
Florida and were affected by cultural eutrophication. Myers and Edmiston also £ormula~d 
a rankine acbeme for the top 60 labs in Florida most deaervinc protection and 
·preservation (i.e., those with cood. quality, puh1ie interut, rec:nation use, importance as 

water body), and these were located throuchout the state. 



2.4 SPRINGS 
Springs have been categorized by Whitford (1956). 

Soft freshwater 
Hard freshwater 
Oligohaline 
Mesohaline 
Sulfide 

· Salt sulfide 

Slack and Rosenau (1979) divided first mapitude sprinp (averace llow >100 eubic feet 
per second) from second mapitude sprinp (average flow 10-100 cubic feet per soc~nd) and 
mapped the chemical types of Florida springs as calcium-magneaium-bicarbonate, sodium 
chloride, mixed. and calcium sulfate. Rosenau et al., (1977) provides the most detailed 
state publication on the springs of Florida. 

2.5 MARSHES 
Marshes of Florida have been summarized comprehenaively by Knsblan (1990). He has 

categorized the freshwater marshes into five major groups based on factors that "vary from 
one physiographic region to the nezt." The distribution of marshes may be explained 
through a combination of local and reeional topography, rainfall, evaporation and geology. 
The major group& from hicher to lower elevation are: 

Highland marshes 
Flatwoods marshes 
Kissimmee marsh complex 
St. Johns marshes 
Everglades 

Kushlan fwther divides marshes into "m uuijor categories" or predominant plant 
associations: water lily marsh, submersed marsh, cattail marsh, f1aJ marsh, saw grass 
marsh and wet prairie. He also discusses invertebrates, fish, and other marsh animals. 

2.6 SWAMPS 
In classifying surface waters, consideration of forested wetlands, or swamps, highHe-hts 

the difficulty of distinquiabing between land and water in 'Florida. One cannot understand 
the biolopcal integrity of a water body without considering closely integrated adjacent 
swamp ecosystems. Ewel (1.990) summarizes the current knowledge of swamp ecosy~ 
in Florida. and~ two broad divisions of a classification based On the National Wetlands 
Inventory: River Swam.- (whitewater floodplain forest. blackwater floodplain forest, spring 
nm swamp) and Stillwater Swamps (bay awamp, cypreu pond, cypreas savanna, cypress. 

strand. gum pond, hydric hammock, lake fringe swamp, malaleuca swamp, mixed hardwood 
swamp, shrub bog). 
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SECTION 8 
STREAM REFERENCE SITE SEI.ECTION 

To develop biological criteria and evaluate impaired water bodies, it is important to 
establish reference conditions that are suitable for comparison. A by function of an 
ecoregion ~ework is its use in aelecting feeional reference sites and facilitating the 
assesament of regionally .ttainable c:onditiODS. Ideally, control Bites for estimating 

attainable conditions should be as minimally disturbed u possible yet representative of the 
streams for which they are to be controls <Huibes, et al., 1986). Althoudl no two streams 
are alike, we hypothesize that streams within u ec:oregion or subregion will have generally 
mmilar characteristics as compared to all streams within a state or Jarcer area. Because of 
the variety of Btream types, atent of brat topop1lphy and relative laCk of elevational 
cWrerences in Florida, as compared to much of the conterminous United States, it is also 
important to classify stream types and to consider eroundwater influences. Different 
stream types can occur in each subregion and groundwater iDfluenees may tend to mask 
regional differences. Additional classifications or hierarchical levels may be needed to sort 

out differine- stream segments and habitat types. 
General ~delinea for selecting reference Bites have been civen in Hughes et al., (1986) 

and by Gallant et al., (1989). The process, however, is being refined as experience is 
gained in current ud ongoing ecoregion/reference site projects (e.g., Alabama/Mississippi, 
Iowa, and EPA Region lll). For any pen project it may be nec:essary to~ or expand 
general procedures; due to varying characteristics or objectives in cWI'erent areas, it is 

difficult to follow strictly a detailed rule-based approach that will be applicable to all 
regions. Our process of selecting candidate reference sites in Florida is outlined below: 

1). We defined re~ons and subregions within which there is apparent homogeneity in a 
combination of geographic characteristics that are likely to be aaaoc:iated with resource 

quality, ~tity, and types of streaaes. 

2). We eenerally characterize~ disturbance (such as areal or uonpoint eource pollution, ud 
local or point eources of pollution} iD each ecorecion ad Ahrqion and analyzed geographic 

c:haracteristic to better uderatand repreaeDtative or typical ecmditions. What comprises 
disturbance may vary amsiderably from ODe ftCion to another. ID neion.s with nutrient-
rich eoils, poor drainage, but great agricultural potential, all at.rums may have been 
channelized at one time or &notber, and all watersheds may have a high· percentage of 
qricultural land uae. Ref'ere.nce 8tteamB iD auch a recion comprise those with f8w if any 
point 10urees, Jack of recent channelization aetivity, ud ripariaD zones with a relatively 
Jaree percentap of w~ veptation. BeeiODS with nutriellt--poor aoila, lacking llgricultural 
potential, and containing a diB'enmt let of idenwyiug landaeape charaeteristics auch as 



coniferous forests and clear streams and lakes, are likely to be afFected by different types of 
stressors. Relative lack of ailvicultural activities or heavy recreational usage may be 
important criteria in selecting minimally-impacted. representative reference streams in 

these reeions. 

3). A set of stream sites with approximated surface watersheds that appear relatively 
undisturbed and completely within the ecoregion or subregion was chosen. The actual 
number of sites/watersheds selected was a function of the apparent ho~ogeueiiy or 
heteropneity of the region, the size of the region, hydrologic characteristics, and simply 
how many stream sites/watersheds were available for selection.. The point of diminishing 
re~ reprding the number of streams necessary to address regional attainable quality 
and within-region variability, may be reached with only a few sites in regions that ~ 
relatively homogeneous and/or small. Complex regions, on the other hand, are likely to 
require a large number of sites. Another consideration was access, ie., do roads get the 
biologists near enough to the stream section fbr sampling? Disturbance and typicalness 
were interpreted from information shown on 1:250,000-scale and 1:100,000-scale USGS 

topographic maps, land use and soils maps, and Landsat imagery. The existence of 
populated areas, industry, agricultural land use, forestry, mining, catfish ponds, fish 

hatcheries, transportation routes, etc., were all interpreted from mapped information. The 
1988 and 1990 Florida Water Quality Assessment 305(b) reports were also consulted for 
each potential site to- assess water chemistry/quality, and point- or non-point source 
pollution impacts. The number of preliminary candidate sites per subregion varied, ranging 
from only ei&ht in subregion 75C, the Central Florida Ridges and Uplands where relatively 
few streams are found, to twenty sites in subregion 75D, the Eastern Florida Flatwoods. A 

hst oi the candidate sites was developed that included the subregion, site number, stream 
name and location, ~or basin, county, 1:100,000-acale map name, DEP district, estimated 
watershed area (if determinable), and additional comments. This was given to the state 
biologists along with photocopies of the exact site locations. 

4). Each set of sites was reviewed by state biologists, and si~ were visited during ground 
reconnaissance to pt. a sense for the usefulneaa of the regioDS, the charaeterist.ics that 
comprise reference sites in each region, the range of characteristi.ca and types of 
disturbances in each region, and how site charaeteristiciJ and stre~ types vary between 
regions. In .this process, sites that were found unsuitable were dropped (because of 
disturbances not apparent on the maps or due to anomalous situatiou) a:nd other sites 

could be added. 
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5) Aerial reconnaissance was conducted to identify diaturbances not observable fram the 
eround, to cet a better lell8e for the •patial patterns or disturbances and geographic 
characteristics in each region, and to photograph typical characteristics, site locations, or 
disturbances for use in briefings and publications. 

It should be remembered that all of the reference Bites have eome level of disturbance. 
There are no pristine, unimpacted watersheds in Florida, or, amsidering atmoapheric 
deposition of contaminants, anywhere else in the U.S. The least or minimaUy impacted 
Bites were looked Cor, but levels of impact are relative on a :regional basis. The 
characteristics of appropriate reference 8ites will be different in different ec:ore&ions and 
subregions and for different waterbot\y and habitat types. It ia desirable, therefore, to have 
a large number of candidate reference mtes for each feiion to help define the different 
types of streams, to illustrate the natural variability within similar stream types, and to 
clarify the factors that characterize the best sites from factors present in the lower quality 

sites. 



8EcnON4 
FISH SPECIES DISTRIBU110N ANALYSIS 

4.1 INTRODUCTION 
The natural regiou delineated for the state of Florida characterize areaa of similarity 

with reapect to environmental factora that affect aquatic reaoureea. Spec:Ujcall,y, the reciona 

subsume broad scale di&nmces in the phyaical-chemiral environmeD.t that iD.fluence the 
types of fiahea mund. DifFerences in &rton such .. cradient, clarity, productivity, 
temperature and disaolved 0"1)184 affect the suitabWty of waters fi>r VarioUI fishes and tend 
to be intecrated and repreaented by the delineated reeiona. Water ~ type and 
watershed area will a1eo iJdluence the diatribution of particular typea of fiahea. 

Aa part of the regionalization project, we ueed mmrmation on the distribution of fiah 

species collected throughout the state (Burpas and Walsh 1991) to examine differences in 
fish assemblages and the degree to which the difl'erencea corresponded to the delineated 
regions. We did not attempt to delineate fish faunal regions. Such an endeavor would 
require incorporation of additional backuound information beyond the scope of this study 
(e.g., present and historical connections between drainap basins, species introductions, 
changes in sea level, and community dynamics like competition and predation). Our 

purpose was to loeus on the eharacteristica of the current physical-chemical environment 
that vary regionally and atrect the suitability of fish habitats. 

4.2 METHODS 
Catalocued material &om the Florida Museum of Natural History fish collection was 

used to characterize the fish aaaemblages throughout the state. Written descriptions of 
OCU:Uiilini site;; were used by museum personnel to identify water body types (Table 4-1) and 

site locations on 1~50,000.acale USGS mapa. Locatiou were digitized by ERlrC personnel 
to provide euct latitude and longitude coordinates and subrecion classification. 

Sampling methods ud the degree to which methods were documented for the samples in 

the collection were not consistent. For thia reason the fish aaaemblagea were characterized 
ijl te:ma of fish speciee presence or abHDce rather than actual abundances. A more 
quantitative analysis would be inappropriate pwn the lack of unifimnity i.D aamplinc 
method& In many instances, more than cme aample was collected at a particular site. The 

number of samples was tabulated and data were combined to characterize. the fishes at 
each site. 

A master databa&e wu deailned with one record mr each site. The . fish species 
occurrinc at that site were fiaaed. All data were double entered and verified prior to 
production of site-by-speciee matrices for statiatical manipulation. 
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Table ;i.l . cl88Sification of Florida Fre8hwaters: tlie water bOdY types usea to 
classify each sampling site in the Florida Museum or Natural History database. 

LAKES 
(1) Streams flowme into a lake 
(2) Streams flowing out or a lake 
(3) Streams flowing in and out of a lake 
(4) Landlocked lake 
(5) Riverine lake (St. Jolma River) 
(6) Impounded lake 

RIVERS AND STREAMS 
(7) Heavy fiow (>150 cfs) with aediment bottom 
(8) Larre flow (20..150 cfa) with aediment bottom 
(9) Moderate fiow (1·19.9 c:fa) with aediment bottom 
(10) Low fiow (<1 d's) with sediment bottom 
(11) Heavy flow (>150 cf'a) with calcareous bottom 
(12) ~e flow (20-150 cf's) with calcareous bottom 
(13) Moderate Dow (1-19.9 cfs) with calcareous bottom 
(14) Low Dow (<1 cfs) with calcareous bottom 

LARGE MARSHES 
(15) Everglades-Big Cypress 

SUBTROPICAL PERIPHERAL 
(16) Florida Keys 

ESTUARINE 
(17) Brackish 

Several types of multivariate statistical methods have been shown particularly eft'ective 
.in aepic:ting regional differences in fish auemblages. We employed two basic 8tatistical 

approaches. The first was to display aites in multi-diuumaional .pace. baaed on the 
aimilarity of the fish 8peCies present. and compare site eroupings with groupings baaed an 

subre,ion membership. We uaed clusteriDc and ordination t.eclmiques for this purpose and 
color-coded the sites in the reaultinc plots by auhrecion membership. Correspcmdence 
between similar apeciea II'OUpiDp and aubrecicm membership were then evaluated. 

The other basic approach employed wu to cleuif.r 8tea a priori, by auhrecUm, and 
evaluate IRihregional d:ifrarences in c:harac:teriatica o£ the fi.ah aeeembl.ages. We coutrueted 
ordered tables of dominant aped.es c·apecies aicnaturea•) and boz-plots of species richness 
for ~ch nbregion and then evaluated dift'erences betwe~ the subregions. 

~~ shoUld be Doted that species richneaa Will ftl'y, nprdleas of .mbrecional differences, 
in proportion to both ampJmc iDteuity aDd watershed lize. For this reason. plots were 

drafted umc ODly aitel ampled ~than once (pnerally 2-4 times) and &tea were pooled 

bUed on D:UVor water body types umpled (u a crude 81D'J'018te &r watershed area; eee 
Table 4-1}. 
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4.3 SELECTED RESULTS AND DISCUSSION 
EJ:tensive detrended correspondence analyses oC the database, partitioned both 

geographically and by water body type, indicated some aubrecional tWreracea. A:nalyaia of 
all of the low flow site. sampled more than once throuehout the state yielda a 
representative summary of these analyses (Figure 2). Sites from aubrecion 65( the 
Southam Pine PlaiDs BDd Hills. appear the most. ti&htl1 clUBtered (similar in terms of fish 
species composition), follow~ by those from subregion 75e, Obt"enokee Swampa and Plaina. 

Sites from the Southeastern Plain.s Ecorecion (65) pnerally appear to the leA of situ from 
the Southern Coastal Plaill Ecorecion (75) with the uc:eptiou of subreciona 75a (Gulf Cout 
Flatwooda) and 65h (Tifton Uplandfl'aJlabuee HiDa) which overlap the aitu of the ·opposite 

eco.recion sipificantly. 
Cluster analysis of the Panhandle portion of the databye, the portion which had 

revealed the clearest subregional separation, yielded a large number of distinct clusters. 
The degree of separation by subrepon was analogous to that of the detrended 
correspondence analysis with a slightly stronpr separation of the clusters of sites from the 
Southem Pine Plains and Hills subregion (650. 

The ordered table of characteristic species illustrated that while there are some species 

generally common to most aubl"81'ion5, there are definite ahifta in the characteristic species 
from one subregion to the nezt (Table 4-2). In order to achieve this level of distinctivenees, 

the eriterion for inclusion in the table waa adjusted to species found at greater than 16tJ, of 
the sites in the subregion. 

Preliminary analyses of species richness, by subrecion, had indicated that distinct 

cWferencea might uist between reciona. After sites were partitioned to correct for 
po~nt.ially confounding effec:ta of sampling intensity and watershed size, bos: plots by 
subrecion did reveal cWrenmcea (Fipre 3). Moat noticeable is the fact that the moat 
frequently aampled water body types dif!er by subrecion. It remaina to be determined 
whether these differences in water body type are truly representative of waters within the 

repcma or merely artifacta of the way m which samplinc lites were choeen.. Reprdlesa, it 
appean that fish aaaemhlapa in low flow ait.ea in the Southeutem P1aina Ecoreeion (65) 

seem most diverae, contruted with low flow lites ill the Southern Coutal Plain EcorePm 
(75). Species richneu was low iD the sampled sites of the Southern Florida Coastal Plain 
Eeoregion (76), particularly in subregion 76d. 

ID_ summary, our analysis o£ the fish collection of the Flor:ida Mueum of Natural 
History indicates. that there are aome reeion.al difFerences in the typea of fisha found 

t.hrouchout the state of Florida. DU!'erences are ma.t evident between li.tea of the 
Southeutem P1aiDa Ecoreeion (65) ADd the rest of the state. Variation in apec:iea 
composition amonc mea within the 1181118 suhrecicm is quite JUch. A larp amount of this · 
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variation is suspeeted to result from the lack of controlled site selection and sampling 
processes; the museum 6sh database contains whatever ~pec:imen.s were of interest to 
investiptors for a variety of reasons. It is a:pected that standardized survey techniques 
employed to sample sites selected as truly representative of those in each subregion would 
yield more pronounced reeional dift'erences. 
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Figure 2. Detrended correspondence analysis of' fish species composition at l aw flow sites in 

Florida sampled more than once (minus three outliers). 
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Table 4·2. List of "signature fishes" or those species appearing in more than 16% of the 
san-&ples taken from each subregion. Numbers indicate actual percentage of sites in the 
~uLregiou at wl1ich the species was collected. 

6SF 
PTERON2 46.1 
ETH£051233.3 
FUNDUL9 33.3 
NOTURU1 26.2 
EJUMYZ2 26.2 
ICHGAG 23.4 
NOTROP5 22.7 
LEPOMI5 20.6 
ERIBUC 17.7 
CYPJUN3 2 4 . 3 
ETHEOS3 24.1 
NOTROP4 
ETHEOSl 
NOTURU3 52.5 
FUNDULS 18.4 
NOTROP9 56.7 
PTERONl 66.{> 
PERCIN1 70.9 
A.PRSAY 26.2 
ESSOXl 22.7 
LEPOMil 
CENMAC 
ELASSOl 
LEPOMI4 
LEPOHI6 
NOTROP8 
ENNEAC2 

65G 6SH 7SA 75B 75C 750 7SE 7SF 76A 768 76C 760 

ERIMYZ1 
ETHEOS4 
GAMBUS1 
LAB SIC 
ut:.rVMJ..e 
LEPOMI3 
LEPOMI7 
MICROP4 
NOTCRY 
HETFOR 
JORFLO 
FUNDUL2 
FUNDUL8 
FUNDUL11 
ACAPOM 
NOTURU2 
LEPOMM 
ENNEAC3 
NOTROP2 
POELAT 
LUCIA.Nl 
AMEIUR3 
FUNDUL3 
LEPlS03 
LUCIA.N2 
'CYPVAR 
HENIDll 
FUNDUL6 
MENIDI2 

21.4 
22.3 
23.2 

30.4 
32.1 
26.8 
28.6 
26.8 
35.7 

22.3 

29.5 

16.3 22.3 
18.8 

34.0 50.9 
38.4 

42.6 
21.3 

~1.7 

40.2 
28.6 
33.9 
24.1 

1'7. 6 
23.2 

16.9 
23.2 
22.5 16.6 
35.2 
25.3 
17.6 

16.0 
23.3 
22.8 

23.3 
34.6 21.0 
34.6 

34.5 
19.0 

17.6 

16.7 

34.6 
42.3 20.7 

27.6 
21.1 16.4 
17.6 16.7 19.8 
17.6 16.0 16.2 21.2 

17.6 17.2 16.2 
16.4 24.1 16.0 16.7 19.2 

42.3 42.1 50.0 40.7 39.2 36.5 
35.9 23.0 31.9 21.3 29.6 25.0 
29.6 21.3 36.2 21.3 24.8 25.0 
41.5 21.5 31.9 34.7 27.3 17.3 
18.3 26.4 28.4 19.2 
31.0 28.0 23.3 26.0 21.3 17.3 
29.6 20.7 15.3 21.5 

16.0 37.1 17.3 25.1 
28.4 
31.0 21.3 19.0 

16.0 
19.0 19.2 

28.8 

19.2 
17.3 
25.0 
32.7 

24.4 

18.6 37.1 
30.6 

18.6 
21.0 

17.4 16.1 
19.4 

43.0 65.5 69.2 
34.9 21.0 
22.1 54.8 46.2 
22.1 37.1 23.1 
26.7 58.1 30.8 
27.9 37.1 
17.4 32.3 23.1 

54.8 46.2 
45.2 53.8 
43.5 53.8 

21.0 

27.9 31.3 

19.1 

36.2 27.6 
23.3 18.7 26.8 

53.2 46.2 20.6 29.2 
48.4 53.8 20.6 

17.3 
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33.9 23.1 
12.9 30.8 
30.6 

20.8 

29.2 
22.9 
20.8 
18.8 
16.7 



Table 4-2 (cont.) KEY TO SPECIES ACRONYMS: 

PTERON2 
ETHEOS12 
FlJNDUL9 
NOTURUl 
ERIMYZ2 
ICHGAG 
NOTROPS 
LEPOMIS 
ERIBUC 
CYPRIN3 
ETHEOS3 
NOTROP4 
ETHEOSl 
NOTURU3 
FUNOULS 
NOTROP9 
PTERONl 
PERCINl 
APRSAY 
ESOXl 
LEPOMil 
CENMAC 
ELASSOl 
LEPOMI4 
LEPOMI6 
NOTROPS 
ENNEAC2 
ERIMYZl 
ETHEOS4 
GAMBUSl 
LAB SIC 
LEPOMI2 
LEPOMI3 
LEPOMI7 
MICROP4 
NOTCRY 
HETFOR 
JORFLO 
FUNDUL2 
FUNOULB 
FUNDULll 
ACAPOM 
NOTURU2 
LEPOMM 
ENNEAC3 
NOTROP2 
POELAT 
LUCIAN! 
AMEIUR3 
FUNDUL3 
LEPIS03 
LUCIAN2 
CYPVAR 
MENIDil 
FUNDUL6 
MENIDI2 

Pteronotropis signipinnis 
Etheosto~a (Ulocentra) n. 
Fundulus olivaceus 
Noturus funebris 
Erimyzon tenuis 
Ichthyomyzon gagei 
Notropis longirostris 
Lepomis megalotis 
Ericymba buccata 
Cyprinella venusta 
Etheostoma edwini 
Notropis harperi 
Eth~ostoma bifacia 

sp. 

Noturus leptacanthus 
Fundulus escambiae 
Notropis texanus 
Pteronotropis hypselopterus 
Percina nigrofasciata 
Aphredoderus sayanus 
Esox americanus 
Lepomis auritus 
Centrarchus macropterus 
Elassoma evergladei 
Lepomis ~arginatus 
Lepomis microlophus 
Notropis petersoni 
Enneacanthus gloriosus 
Erimyzon sucetta 
Etheostoma fusiforme 
Gambusia holbrooki 
Labidesthes sicculus 
Lepomis gulosus 
Lepomis macrochirus 
Lepomis punctatus 
Micropterus salmoides 
Notemigonus crysoleucas 
Heterandria formosa 
Jordanella floridae 
Fundulus chrysotus 
Fundulus lineolatus 
Fundulus seminolis 
Acantharchus pomotis 
Noturus gyrinus 
Leptolucania ommata 
Enneacanthus obesus 
Notropis chalybaeus 
Poecilia latipinna 
Lucania goodei 
Ameiurus natalis 
Fundulus confluentus 
Lepisosteus platyrhincus 
Lucania parva 
cyprinodon variegatus 
Menidia beryllina 
Fundulus grandis 
Menidia peninsulae 

flagfin shiner 

blackspotted topminnow 
black madtom 
sharpfin chubsucker 
southern brook lamprey 
longnose shiner 
longear sunfish 
silverjaw minnow 
blacktail shiner 
brown darter 
redeye chub 
Florida sand darter 
speckled madtom 
russetfin topminn~w 
weed shiner 
sail fin shiner 
blackbanded darter 
pirate perch 
redfin pickerel 
redbreast sunfish 
flier 
Everglades pygmy sunfi~h 
dollar sunfish 
redear sunfish 
coastal shiner 
bluespotted sunfish 
lake chubsucker 
swamp darter 
eastern mosquitofish 
brook silverside 
warmouth 
bluegill 
spotted sunfish 
largemouth bass 
golden shiner 
least killifish 
flag fish 
golden topminnow 
lined toprninnow 
Seminole killifish 
mud sunfish 
tadpole madtom 
pygmy killifish 
banded· sunfish 
ironcolor shiner 
sailfin ll\olly 
bluefin killifish 
yellow bullhead 
marsh killifish 
Florida gar 
rainwater killifish 
sheepshead minnow 
inland silverside 
gulf killifish 
tidewater silverside 
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Figure 3. Box plots of fish species richness at .sites sampled 2-4 times in each water body 
type !or two subregions per ecoregion. Water body types displayed indicate those most 
frequently sampled in each subregion. Water body codes are as in Table 4-1. 
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SECTION I 
CONCLUSIONS AND RECOMMENDATIONS 

The definition of an ecorqion framework for Florida was not a simple task, due in part 
to the complez mosaic of landscape characteristics and the subtle chances in this mosaic 
from one place to another, relative to other areas of the United States. Compared to other 
states, however, Florida does seem to have a rich collection of mapa, boob, documents and 
databaaea desc:ribmc ita physical features and biotic diatributione. This abundance of 
material provided some . confidence in our decisions for rqional delineations. Desp~te the 
volumes of written material, the multitude of maps and iJ"aphs, and the cigabytes of 
government ~eney data, the spatial distributions and variations in quality of terrestrial 
and aquatic habitata and uaoc;iated biota are not aa well known or documented as is 

needed for effective management or reeu}atory practices. With increasing population 
ll"Owtb and landscape alteration, there may be uncertainty about just what ia being lost; 
hence, it becomes imperative to find appropriate areas or biotic communities to use for 

comparisons of resource quality. 
Our ecoregion framework for Florida is a general framework for the state to be used 

for environmental resource assessment and management. Because r~ons are mental 
constructs and boundaries are defined with certain purposes in mind, the interes~ ~ ~""::. :::~ ~ 

framework should not be in its absolute truth but in its utility. Does it provide a 
mechanism to better understand spatial variations in ecoaystem potential or in the nature 
and quality of environmental resources? We believe that the framework along with the 
selection of stream reference sites can help build the foundation for a better understanding 
of reeional differences. The ecoregion map is a hypothesis, a potentially useful framework 
to be debated, tested, and improved 

One need this project helped to highlight, but failed to completely reconcile, wa.s the 
development of a useful classification of streams. While this report included a review of 
aquatic classifications used in Florida, and several croup discussions about stream types 
were held with DEP district biologista and others, a consensus could not be reached on 
classes of streams that had relevance across the state yet were refiective of local conditions 
and processes. For the sake of agreement and to beem ._essment of reference site data, a 
general d•Mification wu adopted (EA Enemeeriq', Sciencet and Technology and Tetra 
Tech, Inc. 1994). The need for compariaon and extrapolation may show that this general 
stream typinr is not adequate to represent certain stream characteristics. Because the 
topic was not easily resolved. there may be some reluctance to revisit the issuet but DEP 
staff· ahould continue to diacusa and develop the c1aui6cation if there are obvious 
shortcominp with the one currently adopted. 

Althourh the mappinJ o£ water bod,y types was one of the ori&inal tasks for this 
project, it became clear that what could be mapped with the data available was not very 
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useful to the biolo2ists and water quality mana1ers. We did convert some of the lake data 
bases, such as the Florida Lake Ga~etteer and Huber's (1982) Classification of Florida 
Lakes, to ARC/INFO IDes and produced draft maps of aome of the physical feature types, 
but for stream types, data on the reo~raphic eztent is sc:arce. Once the DEP bioloiists 
reach a consensus on an effective classification scheme for characterization and typine of 
the reference streams, an effort should be made extend this work to other atream reaches. 
This must be viewed as a lona-term project, but much of this information may already 
reside in the minds of the district bioloeists, and it should be relatively straight·forward to 

mark reaches on an screed scale of map for later digitization. 
Along with the clas.sification of reference sites, more effort should be made to aasess 

their representativeness. This is difficult in a state like Florida, where reeional patterns 
are often composed of complex mosaics and many systems appear unique. Because classic 
topographic watersheds have little meaning in much of Florida, more work needs to be done 
in characterizing land patterns and hydrologic nows that affect the reference sites and 
would influence comparisons with other streams. There also should be more analysis and 
evaluation of the l&rEer river biological station reference sites that were chosen by a 
difi'erent process than the other stream reference sites (Layfield and Barbour 1991). Until 
more is known about these sites and the relative contributions of multiple regional 
in1luences, we recommend that these reference site data bases be kept separate. 

In addition to the use of reference sites for usesling attainable water quality, the 
~coregion framework could also be used to orp.nize and analy~e the current status of 
surface water conditions. Cu.JTent status could be determined by aampling a random 
selection of streams within the regions. The EMAP ~rid could be used to select these sites, 
and, if sampled regularly, the values could be compared to those of the reference sites to 
!.~!., a~:oc~~ cwnulative impacts and temporal trends. Although the amount and distribution 
of least·impacted and mos~impacted surface water varies from one re£ion to another, a 
logical Aclleme for inventorying the extent of surface water resources and their quality 
(relative degradation) would couple an ecoregion reference site framework with a systematic 
EMAP lfid. Data from sets of regional reference aites representinr least- and most
impacted conditions (selected qualitatively) would be compared and ·IJ'Ollped with data from 
randomly selected sets of EMAP grid sites. 

To make conclusions about this ftC'ionalization project does not imply that the work is 

completed. . The hypothesis that a regional framework and aets of regional reference sites 
can eive managers and acieptists a better underatanclinr of the 1patial variations in the 
ehemiCal, pbysi~ and biolori.cal components of ltreams in Floricta ia intuitive but must be 

tested. Significant time and effort is required mr the coUection and analysis of data to 
more fully understand attainable nrface water quality. To uae that knowledge to actually 
improve the quality of waterbodiea aCI'OIB the atate will be a continuinr challenre in 
overcomine' narrow interests and institutional barriers. 
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APPENDIX A 

Florida Streams 
Potential Candidate Reference Sites 

Ecoreiion t65 

65F Southern Pine Plains and Bills 

Stream Name/Location 

65FOl McDavid Creek at Hwy. 99 
Perdido Basin 
Escambia County 
Bay Minette 1:100,000 
Northwest District 

65F02 E. Fork Big Coldwater Creek 
Blackwater Basin 
Santa Rosa County 
Crestview 1:100,000 
Northwest District 

65F03 Big Juniper Creek 
Blackwater Basin 
Santa Rosa County 
Crestview 1:100,000 
Northwest District 

65F04 Sweetwater Creek 
Blackwater Basin 
Santa Rosa County 
Crestview 1:100,000 
Northwest District 

~~;-.:;,:. ;-.a..u~lna CJ·eek 
Blackwater Basin 
Ok.aloosa County 
Crestview 1:100,000 
Northwest District 

65F06 Bi,t: Creek 
Yellow River Basin 
Ok.aloosa County 
Crestview 1:100,000 
Northwest District 

65F07 Turkey Gobbler Creek 
Yellow River Basin 
Okalooaa County 
Crestview 1:100,000 
Northwest District 

Apprp1. Size 

50 mi' 

so mi' 

28 mi' 

ERL-CJUS EPA 
4~1-92 

Commenti 

~cultural headwaters 
may raise coliform 
counts. WQI•21. 

Near state forest bdy. 
or upstream at Hwy. 4. 

At Hwy. 191 or could be 
combined with 65F4 and 
aampled below Sweet
water Cr. 

Above Cedar Creek. May 
want to move downstream for 
J.arrer watershed at 
Hwy. 4 or next road down south 
of Munson. 

Some agricultural land 
use, primarily in headwaters. 

Some auiculture. 
Laurel Hill? 

Need aome representation 
of aandy Erlin Ridge streams. 
Which onea are 
leut m.turbed? Air 
Force base access? 



65F08 Little Alaqua Creek 
Choctawhatchee Bay Baain 
Walton County 
Crestview 1:100,000 
Northwest District 

65F09 Rocky Creek ab. Little Rocky 
Choctawhatchee Bay Basin 
Walton County 
Crestview 1:100,000 
Northwest District 

65F10 Mitchell Creek 
Esca..u:.bia River Basin 
Eacambia County 
Bay Minette 1:100,000 
Northwest District 

24 mi1 

38 mi1 

10mi1 

Edin AFB access? 

District addtion. E~lin AFB. What 
i8 non-
forested &rea in upper reaches? 
Shrub and brushland? 

Di.strict addition. 

• Big Pine Barren Creek and Canoe Creek in Escambia County should also be considered 
although they include si.gni.ficantly more agricultural activities. Some representation of the 
agricultural areas might be desired. Canoe Creek has had reported fish decline~. ~erl.i=.e~~. 
turbidity and pesticide problems, but has some oncoing SCS watershed projects. The size 
of Bii Pine Barren and human impacts in the upper reaches indicate some likely problems, 
but the lower reaches and tributarie1 appear mostly forested. 
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65G DoughertyiMariaDDa Plains 

Stream Name/Location 

65G01 Sandy Creek ab. W. Sandy 
Choctawhatchee River Basin 
Walton County 
Crestview 1:100,000 
Northwest District 

65002 Parrot Creek 
Choctawhatchee River Basin 
Holmes County 
Marianna 1:100,000 
Northwest District 

65G03 West Pittman Creek 
Choctawhatchee River Basin 
Holmes County 
Marianna 1:100,000 
Northwest District 

65G04 Reedy Creek 
Choctawhatchee River Basin 
Holmes County 
Marianna 1:100,000 
Northwest District 

65G05 Limestone Creek 
Choctawhatchee River Basin 
Holmes County 
Marianna 1:100,000 
Northwest District 

65G06 Hard Labor Creek 
Choctawhatchee River Basin 
Washington County 
Marianna 1:100,000 
Northwest District 

65007 Econfina Creek 
St. Andrews Bay Basin 
Washington/Bay Countie$ 
PanamaCity!Marianna 1:100,000 
Northwest District 

ApprOJ., Size 

24 mi2 

15 mi1 

30 mi2 

4 mi~ 

60 mi2 

> 90 mi1 

66 

Comments 

Most all sites in thts subregion 
have agricultural land use in the 
watersheds. 

Crossed by powerline, railroad, 
and interstate. 

How significant are these small 
calcareous streams? WQI=l7. 
Catfish Branch and Paul Branch 
to the west may be less impacted 
How amall should we go for 
reference sites? 

Sedimentation from roads and 
site preparation reported for Flat 
Creek. Cumulative impacts may 
require search for least impacted 
reaehes. 

Fina wata. 

Hwy 20 or above. 



65008 Wrights Creek east of Noma 
Choctawhatchee River Basin 
Holmes County 
Marianna/Dothan 1:100,000 
Northwest District 

65G09 Spring Branch 
C~a River Basin 
Ja n County 
Marianna 1:.100,000 
Northwest District 

65G10 Pelt Creek 
Chipola River Basin 
Jackson County 
Marianna 1:100,0VO 
Northwest District 

65G11 Tenmile Creek 
Chipola River Basin 
Calhoun County 
Marianna 1:100,000 
Northwest District 

65Gl2 Ocheesee Creek 
Apalachicola River Basin 
Calhoun/Jackson County 
Bainbri~eJMaria.nna 1:100,000 
Northwest District 

35 mi1 

12 mit 

• mil 

30 mi.' 

25 mi2 

67 

1 

Cheek with Vicki Bauer, AL. 
DEM. 

I 
l 

At Hwy 2 l 

1 
Above confluence with Dry Creek. 

l New Hope Ridge. 

At Road 27 4 west of Chason. J 
New Hope Ridge. J 

J 
J 
J 
1 
] 

J 
1 
J 
} 

} 

J 



I 
J 

l 
1 

1 

0 
0 
J 

0 
J 

0 
J 

J 

j 

] 

tibl::t T1fton lJpland!J'allahassee Bills 

Stream Name/Location 

65H01 Crooked Creek 
Apalachicola River Basin 
Gadsden County 
Bainbridge 1:100,000 
Northwest District 

65H02 Sweetwater Creek 
Apalachicola River Basin 
Liberty County 
Bainbridge 1:100,000 
Northwest District 

65H03 Mule Creek at Hwy 12 
Ochlockonee River Basin 
Liberty County 
Bainbridge 1:100,000 
Northwest District 

65H04 Rocky Comfort Creek 
Ochlockonee River Basin 
Gadsden County 
Tallab assee/Bainbridge 

l:lOO,OOO's 
Northwest District 

65H05 Black Creek 
St. Marks River Basin 
Leon County 
Bainbridge/Tallahassee 

l :lOO,OOO's 
i.;urW:tw~st District. 

65H06 Welaunee Creek 
Aucilla River Basin 
JeB'erson County 
Perry 1:100,000 
Northeast District? 

Approx Size 

68 

Comments 

16 mi2 Apalachicola Blu1Is area may be 
too unique, not representative of 
subregion. Flat Creek has 
Interstate thru the length of 
watershed. 

13 mi2 Unique'? 

11 mi2 More typical soils than Bluff 
sites. 

30 mi2 Agricultural area but appears to 
have cood riparian cover. Spring 
may be located above Turkey 
Creek and Road 65b bridge. 

11 mi2 Flows into unnamed creek then 
disappears into Copeland Sink. 

Questionable. 

10 mi2 West of Lake lamouia. 



Florida Streams 
Potential Candidate Reference Sites 

Ecorepon t75 

75A Gulf Coat Flatwooda 

Stream Name/Locatign 

75AO 1 Black Creek 
Choctawhatehee Bay 
Walton County 
Fort Walton Beach/Panama 
City/Marianna 1:100,000's 
Northwest District 

75A02 Big Crooked Creek 
St. Andrews Bay 
Bay County 
Panama City 1:100,000 
Northwest District 

75A03 Sandy Creek 
St. Andrews Bay 
Bay County 
Panama City 1:100,000 
Northwest District 

75A04 Kennedy Creek 
Apalachicola River Basin 
Liberty County 
Panama City 1:100,000 
Northwest District 

75A05 New River 
New River Basin 
Liberty County 
TcJlahassee 1:100,000 
Northwest District 

75A06 Sopchoppy River 
Ochlockonee River Basin 
Wakulla County 
Tallahassee 1:100,000 
Northwest District 

ApproJ Size 

37 mi1 

(26 mi2 

above Camp 
Cr.) 

20 mill 

20 mi2 

16+ mi2 

at Vilas, 
50+mi2 

below Bay 
Creek. 

48 mi1 

(USGS) at 
FS road 
7.9mi nw 
of Arran. 

69 

ER!,CIUSEPA 
4-1-92 

Comments 

Ia this a reasonable 
substitute for Lafayette Cr. which 
may have aerie. impacts, and 
includea acme areas in 65F? 
(Lafayette deleted by district}. 

At Hwy 388. 
Pine plantation impacts? 

Above Mule Creek. 

May be marginal. 

At Cotton Landinr Recreation 
Site. 
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May be less disturbed above Vilas J 
at Hwy 65. 

"One of the blackest of the 
blackwater streams." 

Either crossing above Monkey 
Creek. 

OFW waterbody. 
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75A07 Juniper Creek ab. New River 
New River Basin 
Liberty County 
Tallahassee 1:100,000 
Northwest District 

75A08 Econfina River 
Steinhatchee River Basin 
Taylor County 
Perry 1:100,000 
Northeast District 

75A09 Spring Warrior at Rd 361 
Steinhatchee River Basin 
Taylor County 
Cross City 1:100,000 
Northeast District 

75Al 0 Ei~htmlle Creek 
Steinhatchee River Basin 
Dixie County 
Cross City 1:100,000 
Northeast District 

75All Rocky Creek ab Gulf of Mexico 
Steinhatchee River Basin 
Dixie County 
Cross City 1:100,000 
Northeast District 

75A12 Waccasassa River at Hwy 24 
Waccasassa River Basin 
Levy County 
Ocala 1:100,000 
Northeast District? 

'15A13 Wekiva River at Rd 326 
Waccasassa River Basin 
Levy County 
Ocala 1:100,000 
Northeast District? 

35 mi2 

198 D'ri2 

(USGS)at 
crossin2' 
above Hwy 
98. 

30+mi2 

? 

? 

? 

70 

May want to move upstream 
dependin& on silviculture impacts. 
Adverse wq trends reported. 

Some elevated levels of nutrients, 
ehlorophyl·a and bacteria 
reported. 

WQI only fair. Some high 
bacteria counts. Is this typical of 
area? What are small square 
ponds on map? 

Small coastal stream at Road 
861. 

Some silviculture activities. 

.. 



768 Southwestern Florida FlattrOOCS. 

Stream Name/Location 

75B01 Little Withlac:oochee River 
Withlac:oochee River Basin 
Sumter/Hemando Counties 
Invemesa 1:100,000 
Southwest District 

75B02 Withlacoochee River, Hwy.471 
Withlacoochee River Basin 
Pasco/Sumter/Polk Counties 
Tarpon Springs/Kissimmee 

1:100,000'& 
Southwest District 

75B03 Pithlachascotee River east of 
Moon Lake 

Crystal River to St. 
Petersburr Beach Basin 

Pasco County 
Tarpon Springs 1:100,000 
Southwest District 

75B04 Anclote River on private road 

• 

3.2mi nw of Odessa 
Crystal R.-St.Pete.Bch. Basin 
Pasco County 
Tarpon Springs 1:100,000 
Southwest District 

ApproJ;. Size 

? 

? 

>150 mi1 

<USGS) 

68.1 mia 
(USGS> 

Com menta 

At Hwy. 50 or above. SUvic:ulture 
and apiculture impacts, low DO. 

Land use impacts, weed 
problema, plus naturally ~poor" 
water quality. 

Swamp or river? 
Includes 75C? 
Questionable site. 

Multiple impacts. May want to 
move upstream of South Branch. 

[Would upper Hillsborough River above Crystal Springs (and preferably above the airport 
tributary) be a suitable and comparable swamp-and-bor type reference stream? Access?] 

75B05 Little Manatee River ab.S.Fk. 
Little Manatee River Basin 
F.Ullsborough County 
St. Petersburg 1:100,000 
Southwest Disirict 

75B06 South Fork Little Manatee R. 
Little Manatee River Basin 
Manatee/Hillsborou,eh Counties 
St. Petersbu.rr 1:100,000 
Southwest District 

88 mia 

35 mi1 

71 

Elevated bacteria and nutrients. 
Any new phosphate mining? 
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75B07 Charlie Creek above Little Charley 
Bowlegs Cr., Hwy 64 
Peace River Basin 
Hardee County 
Bartow 1:100,000 
Southwest District 

75B08 Oak Creek ab. Charlie Creek 
Peace River Basin 
Hardee County 
Arcadia 1:100,000 
Southwest District 

75B09 Manatee River at Hwy 64 
Manatee River Basin 
Manatee County 
Sarasota/St. Petersburg 

l:OOO,OOO's 
Southwest District 

75B10 Myakka River ab Myakka City 
Myakka River Basin 
Manatee County 
Sarasota 1:100,000 
Southwest District 

75Bll Horse Creek at Hwy 70 
Peace River Basin 
De Soto/Hardee Counties 
Arcadia 1:100,000 
Southwest District 

I~J::H~ Joshua Creek at Hwy 31 
Peace River Basin 
De Soto County 
Arcadia 1:100,000 
Southwest District 

75Bl3 Prairie Creek at Hwy 31 
Peace River Basin 
De Soto County 
Arcadia 1:100,000 
Southwest District 

75B14 Shell Creek above Prairie Cr. 
Peace River Basin 
Charlotte County 
Fort Myers 1:100,000 
South District 

? 

55 mi2 

60 mf' 

233 mi2 

<USGS) 

? 

72 

Better do~streatn? 

Aerlculture impacts. 

May have too many impacts. 
Phosphate mining in North Fork 
headwaters? May want to delete. 

Sluggish, marshy blackwater. No 
flow here? 

Status o! proposed phosphate 
. . ? muung. 

Auiculture and cattle. 

Better quality downstream? 

AfFected by impoundment? 



75C Central Florida Riqes and Uplands 

(A characteristic of this subregion is that there are few streama. There are aome short lake 
inlets or outlets, and also a few sprinc runs. The sites below may be some of the better 
streams in the subregion, however the uniquenesa or several of them raises the question of 
comparability.) · 

Stream Name/Location 

75C01 Cabbage Creek ab.L.Orange Cr. 
Oklawaha River Basin 
Putnam County 
Saint Aucuatine 1:100,000 
Northeast District 

75C02 Deep Creek ab.Gum Cr. Hwy 315 
Oklawaha River Basin 
Putnam County 
Saint Aupstine 1:100,000 
Northeast District 

75C03 Acosta Crk. Hwy 309 n. Welaka 
Lower St. Johns River Basin 
Putnam County 
Saint Augustine 1:100,000 
Northeast District 

75C04 Juniper Creek (Ocala N.F.) 
Upper St. Johns River Basin 
Marion County 
Daytona Beach 1:100,000 
Central District 

75C05 Alexander Sp. Cr.(Ocala N.F.) 
Upper St. Johns River Basin 
Lake County 
Daytona Beach 1:100,000 
Central District 

75C06 Black Water Creek at Hw; 44A 
Upper St. Johns River Basin 
Lake County 
Orlando 1:100,000 
Central Diatrict 

75C07 Tiger Cr. ab Lake Weohyakapka 
Kissimmee ·River Basin 
Polk County 
Bartow 1:100,000 
Central Diatrict 

Al!prox. Size 

15 mi1 

6 mi1 

? 

? 

? 

? 

73 

Comment, 

May be marginal. 

Spring run. 

Where to sample? 
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75C08 Lh-ingstcn Cr. ab Lk..Arbuck.le 
Kissimmee River Basin 
Polk County 
Bartow 1:100,000 
Southwest District 

75D Eastern Florida Flatwoods 

Stream Name/Location 

75001 Rocky Creek e. of La Crosse 
Santa Fe River Basin 
Alachua County 
Gainesville 1:100,000 
Northeast District 

75002 Hatchet Creek at Hwy 26 
Oklawaha River Basin 
Alachua County 

• 

Gainesville 1:100,000 
Northeast District 

Apprg16ize 

30 mi~ 

Comments 

Agricultural NPS impacts? 

Landfill? Channelization? 
Fairbanks and Waldo 
development. WQI=20's. 

[Need discussion about Orange Creek, Cabbar:e Creek, Little Orange Creek in Olclawaha 
basin. Hieh quality waters but flow through two different subregions]. 

75003 Silver River 
Oklawaha River Basin 
Marion County 
Daytona B./Ocala l :lOO,OOO's 
Central District 

75004 Daisy Creek 
Oklawaha River Basin 
Marion County 
Daytona Beach 1:100,000 
Central District 

75005 Simms Creek ab. Etonia-Cr. 
Lower St. Johns River Basin 
Putnam County 
Saint Augustine 1:100,000 
Northeast District 

NA 

74 

One of a kind iD 750? 
Tourist aprinrs in 75C. 

Probably amalJ a ow. Turf farm 
alon~r Hwy 815 may impact 
quality. 

Upstream titanium mining? How 
does poor water quality 
downstream in Etonia & Rice 
Creeb a!'ect biota in Simms 
Creek? 



75006 Moses Creek w.or Crescent Bch 
Upper East Coast Basin 
St. Johns County 
Saint A~tine 1:100,000 
Northeast District 

75D07 Pellieer Creek 
Upper East Cout Basin 
St. J ohna/Fiarler Counties 
Saint Augustine 1:100,000 
Northeast District 

75008 Upper Middle Haw Creek near 
Relay 

Lower St. Johns River Basin 
FlaglerN olusia Counties 
Daytona Beach 1:100,000 
Northeast/Central Districts 

75009 Bulow Creek. blw. st.monument 
Upper East Coast Basin 
Volu.sia County 
Daytona Beach 1:100,000 
Central District 

75010 Cow Creek ab. Deep Creek 
Upper St. Johns River Basin 
Volusia County 
Orlando 1:100,000 
Central District 

75011 Tootoosahatchee Creek at road 
2 mi. s. of Hwy 50. 

Upper St. Johns River Basin 
Orange County 
Titusville/Kissimmee1:100,000 
Central District 

75012 Jim Creek. at rd e. of Hwy 520 
Upper St. Johns River Basin 
Orange County 
Cape Canaveral/Kiaaimmee 

l:lOO,OOO's 
Central Diatrict 

75013 Wolf Creek, rd e. of Hwy 419 
Upper St. Johns River Basin 
Osceola County 
Cape Canaveral 1:100,000 
Central District 

1 

9 mi2 
) 

1 
40+mi' at OFW waterbody. ) 

Hwy 1 

1 
.S+ mi' Some cattle. Swampy. Naturally 

low ph, DO. J 
] 

? Questionable, thoqh appears less 
disturbed than Spruce Creek. 
south of Daytona. 

] 

12+mi2 Not an encouraging name. 
J 
J 

14 mi1 Low DO, high color. 
Metals? J 

] 

25 mil Low DO, high color. l Jiiih inorganic toxies? 

J 
? A&ricultural area. Canalization. J 

J 
] 
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75Dl4 Bull Creek at Hwy 441 
Upper St. Johns River Basin 
Osceola County 
Kissimmee/BartowN ero Beach! 

Cape Canaveral 1:100,000's 
Central District 

75015 Blue Cypress Creek above Cow 
Log Creek 

Upper St. Johns River Basin 
Osceola County 
Vero Beach 1:100,000 
Central District 

75016 Padget Branch at Hwy 60 
Upper St. Johns River Basin 
Indian River County 

• 

Vero Beach 1:100,000 
Central District 

? 

? 

23 mi2 

I>o~streatn access? 

At rd. east of Hwy 441. Is this 
one of the better agricultural 
streams in this area? A typical 
impacted stream? 

Little Gumhead Marsh? 

[Are there any small streams, slourhs, canals in the Kissimmee Basin that should be 
considered as reference sites? If so, are there systems that would be comparable to them?) 

75D17 South Fork St. Lucie River 
Southeast Florida Basin 
Martin County 
Fort Pierce 1:100,000 
Southeast District 

7!!\n1 A N " .-+ 'h Fn"'k Loxahatchee River 
Southeast Florida Basin 
Martin County 
Fort Pierce/West Palm Beach 

1:100,000's 
Southeast District 

75D19 Northwest Fork Loxahatchee R. 
Southeast Florida Basin 
Martin/Palm Beach Counties 
West Palm Beach 1:100,000 
Southeast District 

75020 Econlockhatehee R. at Hwy -'20 
Upper St. Johns River Basin 
Orance County 
Orlando/Kiasimmee l :lOO,OOO's 
Central District 

76 

? 

? 

? 

? 

Impacted, but perhaps slightly 
less than North Fork. Estuarine 
influence? 

Too small? 

Jonathan Dickinson State Park. 

Where dof!S Orange Co. Easterly 
WWTP eflluent enter? Move 
upstream? 



75E Okefenokee Swampa and Plaine 

Stream Name/LosatioQ Appm;. Size 

75E01 Rocky Creek 20+mi2 

Upper Suwannee Basin 
Hamilton County 
Okefenokee Swamp 1:100,000 
Northeast District 

75E02 Deep Creek . S5+mi1 

Upper Suwannee Basin 
Columbia County 
Lake City 1:100,000 
Northeast District 

75E03 Robinson Creek/Branch 22+mi2 

Upper Suwannee Basin 
Columbia County 
Lake City 1:100,000 
Northeast District 

75E04 Little Suwannee Creek ? 
Upper Suwannee Basin 
Columbia County 
Okefenokee Swamp 1:100,000 
Northeast District 

75E05 Moccuin Creek >40 mi1 

St. Marys Basin 
Baker County 
Okefenokee Swamp 1:100,000 
Northeast District 

75E06 Calkins Creek at Rd. 127 15 mi2 

St. Marys Basin 
Baker County 
Lake City 1:100,000 
Northeast District 
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Cgmment,s 

Cyprua Cr. WMA{?) 

Some croplandlpastare. 

Perhaps better for 
Georciane to sample 
near Hwy. 441/C:). 

Or for lar&er basin 
sample North Prong St. 
Marys at Hwy. 2/94. 

Too small? 
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l 
75F Sea Island Flatwoods 

Stream Name/Location A~~rg1, Si~e Comments 
I 

l 75F01 Pigeon Creek at Hwy 1123 6 mi2 WQI•22 {1988 305b). 
St. Marys River Basin Hampton Lake on lower reach 
Nassau County may make it atypical. Powerline 

1 
Fernandina Beach 1:100,000 and railroad cross watershed. 
Northeast District 

75F02 Cabbage Creek at Rd. 121A 12 mi2 ~ht be more swamp than 

l St Marys River Basin creek. 
Nassau County 
Fernandina Beach 1:100,000 

I 
Northeast District 

75F03 Little Dunn Creek at Rd.121 8 mil 
St. Marys River Basin 

J 
Nassau County 
Okefenokee Swamp/Fernandina 
Beach l:lOO,OOO's 

Northeast District 

75F04 Deep Creek at Hwy 108 11 mil The most northerly of the three 
St. Marys River Basin Deep Creeks flowing into the St. 

u Nassau County Marys in Nassau County. 
Fernandina Beach/Okefenokee 
Swamp l:lOO,OOO's 

Northwest District 

I 75F05 Lofton Creek at Hwy AlA/200 ? May be too impacted. Where is 
Nassau River Basin landfill? Silviculture NPS. Would 

0 
Nassau County Plummer Creek be better? 
Fernandina Beach 1:100,000 
Northeast District 

0 75F06 Alligator Creek ab. New R. 17 mi2 Probably too impacted. 
Santa Fe River Basin Is New River ab. Alligator Cr. 
Bradford County still cattle·trampled? 

0 
Lake City 1:100,000 
Northeast District 

I) 75F07 N.Fk.Black C.:r ab. Boegy Br. 25 mi1 At road up from Hwy 218. 
Lower St. Johns River Basin Development impacts. Mine 
Clay County tailinrs efFects from Trail Ridre? 
Jack.sonvilleJSt. A~e/ Flow from Kinrsley Lake? 

J 
Lake City l:lOO,OOO's Questionable site. 

Northeast District 

J 
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75FOB Big Branch ab.N.Fk.Black Cr 
Lower St. Johns River Basin 
Clay County 
Jacksonville 1:100,000 
N ortheut Diatrict 

75F09 Ates Creek. ab.S.Fk.Black Cr 
Lower St. Johns River Basin 
Clay County. 
Saint AU(UStine 1:100,000 . 
Northeut District 

75Fl0 Greens Cr. ab.S.Fk.Black Cr 
Lower St. Johns River Basin 
Clay County 
Saint Augustine 1:100,000 
Northeast District 

75Fll Fivemile Creek ab. New R. 
Santa Fe River Basin 
Union County 
Gainesville 1:100,000 
Northeast District 

11 mit 

34 mit 

35 mi1 

16 mi2 
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Road access may be marginal 
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APPENDIX B ERrC UEJ\ 
Florida Stream Reference Site Status - October 1992 

* sampled in '92 
~ added candidate site 

NORTHWEST DISTRICT (PENSACOLA) 

*65F01 McDavid Creek at Hwy 99 - Sampled summer '92. 
65F02 E. Fk. Big Coldwater Cr. - Deleted. Poor habitat. 
65F03 Big Juniper Creek - OK site. Won't be sampled in '92. 
65F04 Sweetwater Creek - OK site. Won't be sampled in '92. 

*65F05 Panther Creek - Sampled summer '92. 
65F06 Big Creek - OK site. Won't be sampled in '92. 
65F07 Turkey Gobbler Creek - OK site. Won't be sampled in '92. 

*65F08 (Substitute) Alaqua Cr. ab Davis- Sampled summer '92. 
65F09 Rocky Cr. ab. Little Rocky Cr. - OK site. Won't be sampled in '92. 

*65F10 Mitchell Creek - Sampled summer '92. 
+*65Fll Big Horse Creek at Hwy 2 - Sampled summer '92. 
~·65F12 Pine Log Creek at Hwy 2 - Sampled summer '92. 

*65G01 Sandy Cr. ab. W. Sandy Cr. 
65G02 Parrot Creek 
65G03 West Pittman Creek 
65G04 Reedy Creek 
65G05 Limestone Creek 
65G06 Hard Labor Creek 

*65G07 Econfina Creek 
65GOB Wrights Creek e. of Norna 
65G09 Spring Branch 
65Gl0 Pelt Creek 

*65Gll Tenmile Creek at Hwy 73 
65Gl2 Ocheesee Creek 

~·~~~,~ ~~;~~~ Creek at Hwy 71 
+65Gl4 Farley Creek 

*65H01 Crooked Creek 
*65H02 Sweetwater Creek 
*65H03 Mule Creek at Hwy 12 

65H04 Rocky Comfort Creek 
65HOS Black Creek 
65H06 Welaunee Creek 

+*65H07 Lloyd Creek 
+*65H08 Flat Creek 

*75A01 Black Creek 
75A02 Big Crooked Creek 

*75A03 Sandy Creek 
75A04 Kennedy Creek 
75A05 New River 

*75A06 Sopchoppy River blw. Monkey Cr. 
75A07 Juniper Creek ab. New R. 

+*75Al4 Little Crooked Creek at Hwy 79 

80 

- Sampled summer '92. 
- Deleted. 
- Deleted. 
- Deleted. 
- Deleted. Too small. 
- Deleted. Clear cuts. 
- Sampled summer '92. 
- Deleted. Agric. & cows. 
- Deleted. Dammed up. 
- Deleted. 
- Sampled summer '92. 
- OK site. Won't be sampled in '92. 
- Sampled summer '92. 
- OK site. Won't be sampled in '92. 

- Sampled summer '92. 
- Sampled summer '92. 
- Sampled summer '92. 
- OK site. Won't be sampled in '92. 
- Deleted. 
- Sampled summer '92. 
- Sampled summer '92. 
- Sampled summer '92. 

- Sampled summer '92. 
Deleted. Clear cuts. 

- Sampled summer '92. 
- Deleted. SWamp/no flow. 

Deleted. 
- Sampled summer '92. 
- Deleted. 

Sampled summer '92. 



+*75A15 S. Fk. Bear Creek 
+*75A16 Dean Creek 
+*75A McBride Slough 

NOR'l'BBAST DISTRICT (JACUONV:tLLB) 

*75A08 Econfina River 
75A09 Spring Warrior at Rd.361 
75A10 Eightmile Creek 
75All Rocky Creek ab. Gulf 

*75A12 Waccasassa River at Hwy 98 
7SA13 Wekiva River at Rd.326 

75C01 Cabbage Creek ab. L.Orange Cr. 
75C02 Deep Creek ab. Gum Cr. Hwy 315 
7SC03 Acosta Creek at Hwy 309 

*75001 
75002 
75005 
75006 
75D07 

Rocky Creek e. of La Crosse 
Hatchet Creek at Hwy 26 
Simms Creek ab. Etonia Creek 
Moses Creek w. of Crescent Bch. 

- Sampled summer '92. 
-Sampled summer '92. 
- Sampled summer '92. 

l 
] 

] 

- Sampled summer '92. J 
- Deleted. No water. 
- Deleted. Clear cut. ) 

.Deleted. Tidal. 
- Sampled summer '92. 
- OK site. Won't be sampled in '92. 

- Deleted. Mining impact. 
- Deleted. Mining. 
- Deleted. Access problem. 

-Sampled summer '92. 
- Deleted. 
- Deleted. Mining. 
- Deleted. Tidal. 
-Deleted. Tidal. 

] 

J 
1 

*75008 
Pellicer Creek 
Upper Middle Haw Cr. near Relay - Sampled summer '92. J 

J 
J 

1 

J 

7SE01 Rocky Creek 
*75E02 Deep Creek 
*75E03 Robinson Creek/Branch 
75E04 Little Suwannee Creek 

*75E05 Substitute North Prong at Hwy 2 
75E06 Calkins Creek at Rd. 127 

*75F01 Pigeon Creek at Hwy 1/23 
75F02 Cabbage Creek at Rd. 121A 
75F03 Little Dunn Cr. at Rd. 121 
75F04 Deep Creek at Hwy. 108 
75FOS Lofton Creek at Hwy AlA/200 
75F06 Alligator Creek ab. New R. 
75F07 N.Fk. Black Cr. ab. Boggy Br. 
75F08 Big Branch ab.N.Fk.Black Cr. 
75F09 Ates Creek ab. s. Fk. Black Cr. 

*75Fl0 Greens Cr. ab. S. Fk. Black Cr. 
*75Fll Fivemile Creek ab. New River 

PLUS BIOLOGICAL SITES 
4 sites on Suwannee River 
2 sites on Santa Fe River 
1 site on Aucilla River 

81 

- Deleted. Need boat. 
- Sampled summer '92. 
- Sampled summer '92. 
- Deleted. Locked gate. 
- Sampled summer '92. 
- Deleted. 

- Sampled summer '92. 
- Deleted. 
- Deleted. 
- Deleted. Access problem. 
- Deleted. Tidal at rd. above AlA. 
- Deleted. Impacted. 
- Deleted. Atypical. 
- Not sampled. Access problem. 
- Deleted. 
-Sampled summer '92. 
- Sampled summer '92. Future mining? 

I 

J 
J 
J 

J 



I CENTRAL DISTRICT (ORLANDO) 

*75C04 Juniper Creek (Ocala N.F.) -Sampled summer '92. 
, 75C05 Alexander Sp. Cr. (Ocala N.F.) -Deleted. Access. Redundant. 

1 
*75C06 Black Water Creek at Hwy 44A - Sampled summer '92. 
*75C07 Tiger Cr. ab. Lake Weohyakapka - Sampled summer '92. 
*75C08 Livingston Cr. ab Lake·Arbuckle - Sampled summer '92. 
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.*75D03 Silver River 
75004 Daisy Creek 
75009 Bulow Creek 
75D10 Cow Creek above Deep Creek 
75D11 Tootoosahatchee Cr. 

*75Dl2 Jim Creek at rd. e. of Hwy 520 
75Dl3 Wolf Creek, rd e. of Hwy 419 
75014 Bull Creek at Hwy 441 
75D15 Blue Cypress Cr. ab Cow Log Cr. 
75016 Padget Branch at Hwy 60 

*75020 Econlockhatchee River, Hwy 420 
*75021 Tomoka River at 11th St. 
*75022 Orange Creek ab. Little Orange 
750xx Wekiva River at Wekiva Landing 

PLUS BIOLOGICAL SITES 
St. Johns River at Astor 

- Sampled summer '92. 
- Deleted. Impacted. 
- Deleted. Replace with Tomoka R. 
- OK site. Won't be sampled in '92. 
-OK site. Won't be sampled in '92. 
- Sampled summer '92. 
- Deleted. Agriculture impacts. 
- OK site. Won't be sampled in '92. 
- Deleted. 
- Deleted. Agriculture impacts. 
- Sampled summer '92. 
- To be sampled summer '92. 
- Sampled summer '92. 
-Won't be sampled summer '92. 

St. Johns River at Lake Washington 
Ocklawaha River at Eureka 

SOU'l'HWBST DISTRICT ('l'AMPA) 

*75B01 Little Withlacoochee River - Sampled summer '92. 
*75B02 Withlacoochee River -Sampled summer '92 (two sites). 
··/5.cv~ r .1.~.-:uj_ac.:hascotee River Sampled summer '92. 
75B04 Anclote River - Deleted. 

*75B05 Little Manatee R. ab. S. Fk. - Sampled summer '92. 
75B06 South Fork Little Manatee River - Deleted. 

*75B07 Charlie Cr. blw Oak Cr. Hwy 634 - Sampled summer '92. 
*75B08 Oak Creek nr Sweetwater,Hwy 634 - Sampled summer '92. 
*75B09 Manatee River at Hwy 64 - Sampled summer '92. 
~7SB10 Myakka River ab Myakka City - Sampled summer '92. 
*75Bll Horse Creek at Hwy 72 - Sampled summer '92. (Ford Walton) 

7SB12 Joshua Creek at Hwy 31 - Deleted. Agriculture impacts. 
*75Bl7 Hillsborough River -Sampled summer '92 (two sites). 

82 



SOO'l'll DISTRICT (PUNTA CJOIUlA) 

75Bl3 Prairie Cr. at Hwy 31 or below 
75B14 Shell Creek above Prairie Cr. 

*75B15 Orange River above Buckingham 
*75B16 Telegraph Creek 
*75023 Fisheating Creek 

SOO'l'KBAS'r DISTRICT (PORT ST. WCIB) 

*75017 South Fork St . Lucie River 
*75019 North Fork Loxahatchee River 
*75019 Northwest Fork Loxahatchee R. 
750xx Blakesly Creek 

B3 

-Won't be sampled summer '92. 
-Won' t be sampl ed summer '92. 
- Sampled summer '92. 

Sampled summer '92. 
- Sampled summer '92 . 

- Sampled summer '92 . 
- Sampled summer ' 92. 
- Sampled summer '92 . 
- Deleted. 
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DRAFT ECOREGIONS/SUHREGIONS OF FLORIDA 
Glenn E. Gri ffith', Jomes lrl. Omerni k 1 , ond Suzan ne 1.1. Pie rso n 1 

1 Won Tech ( .. ironmeolal Tec hnolon. Inc. 
Corv ollii, Or aqon "333 

1 U.S. Eotiro•mental Prolection Agency 
Corvolli$, Oreqon 97JJJ 

SOUTHEASTERN PLAINS ECOREGION (85) 

Southern Plu Plain and Hilla (6~f) 

c:::;;:) Doughrty /Yorionnu Plalna (&5g) 
CJ Tifton Upland/Tallabmu Hills (65h) 

SOUTHERN COASTAL PLAIN ECOREGION (75) 

c::::I Gulf Coaet Flatwooda {75a) 
c:::J Southweetera Florida Flat1oada (75b) 
c:J Central Florida Rldgu and Uplonda ( 75c) 
r::=J Euhrn FlarldCI Flahoade (75d} 
- Ohlenohe Swamps and Plains (75e) 
c::J Sea leland Flatwoode (75f} 

SOUTHERN FLORIDA COASTAL PLAIN ECOREGION (76) 

Emgladu (78a) 
c:::J Big Cypreu (78b) 
c::J Miami Ridge/ Atlantic Coastal Strip (76e) 
- Southern Cout and lalandt (76d) 

US EPA £RL -C, 1/7/9! 
Ditlhl ' '''ucti••· R. Mtboa 

Ecar19loa boundary 

Subregion boundary 
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