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Conserving Our Aquatic
Resources
A Message from Elizabeth Estill, Regional Forester,
Southern Region, USDA Forest Service

A Conservation Assessment of Freshwater Fauna and Habitat in the Southern National

Forests is an important milestone and the first step in developing a comprehensive and

strategic view of the conservation of aquatic biota in the Southern Region of the Forest

Service. The national forest lands in this region can be found in fourteen states and

Puerto Rico, the entire area of which is considered nationally to be a biological hotspot

for aquatic species. The mixed ownership patterns, degree of competing uses, and the

sheer complexity of the systems found in the South present a substantial challenge for

future long-term conservation of our aquatic resources.

This publication will be a cornerstone for us to focus attention and priorities where

they are most needed. The report points to a clear need for collaboration between the

public and private sectors in the conservation of these resources, both by the profes-

sionals within the Forest Service as well as by our partners.

This assessment is a snapshot of the aquatic resources of the Southern National

Forests and is an important tool for us to use as our region redefines the long term

management of the national forests in the South. It is intended to be a “living” docu-

ment updated periodically to reflect the progress in the conservation of aquatic sys-

tems. I invite you to review and comment on this work and to visit your Southern

National Forests to see, first-hand, the wonderfully diverse aquatic systems that we

have to offer and to roll up your sleeves to help conserve our aquatic resources for the

future.

ELIZABETH ESTILL

August, 2001
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Executive Overview

The southern United States has one of the most diverse assemblages of fish,

crayfish, amphibians, mollusks, and aquatic insect species in North America.

Unfortunately, this region also has a high proportion of imperiled aquatic spe-

cies. In response to the Natural Resource Agenda and the growing concerns for the

conservation of aquatic biological diversity, the US Forest Service, Southern Region

compiled information to:

1) identify areas in Southern Region that support outstanding aquatic resources

including rare and imperiled species and unique habitats

2) determine the role of the Forest Service in conserving freshwater biological

diversity in the Southern Region, especially in relation to the critical water-

sheds and sites selected by The Nature Conservancy and other groups, and

3) identify gaps in the knowledge of the distributions and habitat needs of aquatic

species to provide direction for future inventories.

Four discriminators (number of threatened and endangered aquatic species, number

of sensitive aquatic species, The Nature Conservancy’s Critical Watershed rank, and

change in human population) were used to rank subbasins (watersheds that range

from 400 to 700 square miles in size) that support outstanding aquatic resources and

to evaluate information on the distribution and habitat needs of aquatic species on or

near national forest lands. Subbasins were ranked as either high, medium, or low

priority, based on the sum of the four discriminators.

This assessment identified 18 high priority subbasins that contain national forest

lands in the Southern Region. Of the 18 priority subbasins, 11 have been identified as

“watershed hot spots” (subbasins that contain 10 or more at-risk freshwater fish and

mussel species) by The Nature Conservancy. National forests in these subbasins have

the greatest potential for significant contributions to the conservation and restoration

of aquatic biodiversity. Subbasins in these national forests should be considered the

most sensitive to land management activities and should receive the highest priority

for aquatic inventories, monitoring, and research.
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Ten subbasins that ranked medium and five subbasins that ranked low in this assess-

ment also were listed as watershed hotspots, which suggests that aquatic biodiversity

on or near national forest lands does not necessarily reflect the aquatic biodiversity

of the subbasin. It does however, demonstrate the need for the Forest Service to be

an active partner with other federal and state agencies, local residents, businesses,

industry, non-profit organizations, and other interested groups to enhance biological

diversity conservation in all relevant subbasins.

One of the most prominent conclusions of this assessment is the lack of basic infor-

mation on the distribution and habitat needs of aquatic species on the national forests

in the Southern Region. In many cases, national forests lack adequate information on

individual species as well as entire taxonomic groups (i.e. fish, amphibians, reptiles).

It is critical that the Forest Service make the commitment to address and resolve this

issue.

One area in this assessment that was underestimated, in terms of biological diversity

conservation, is the Caribbean National Forest. Studies of the freshwater shrimp fauna

in Puerto Rico indicated that many of the species on the Caribbean National Forest

are imperiled. It is essential for the Forest Service to develop cooperative relationships

and partnerships with other federal and state agencies, and other interested parties to

insure the conservation of this unique fauna.

This assessment includes specific recommendations to ensure the conservation of

aquatic biological diversity on national forests in the Southern Region. These recom-

mendations should be used in conjunction with results of other assessments and

analyses, such as watershed assessments, road analysis, and ecosystem analysis,

to set regional priorities and direction.
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Forward

This conservation assessment is the first step in an ongoing process to identify

areas where the Forest Service should focus aquatic conservation efforts in

the Southern Region. Information synthesized in this assessment was used to

prioritize areas that support outstanding aquatic resources and to evaluate our knowl-

edge of the distribution and habitat needs of aquatic species on or near national forest

lands.

Since the compilation of the data in this assessment in 1998, the Forest Service has

addressed, or is in the process of addressing, many of the most significant issues

identified in this assessment. Programs initiated since 1998 include: watershed assess-

ments (watershed scale: 40,000 to 250,000 ac), riparian prescriptions for inclusion in

forest plan revisions, roads analysis, and a National Fish and Wildlife Foundation grant

to fill in data gaps.

Watershed Assessments

Watershed assessments have been completed for national forests in Alabama, Arkan-

sas, Georgia, Kentucky, South Carolina, Tennessee, and Virginia. Variables used to

assess watershed condition were land use (urban, agriculture, forested), recreation

pressure, point sources of pollution, impaired waters, and hydrologic modification.

Variables used to assess watershed sensitivity were erodible soils, public water supply,

aquatic fauna information (number of threatened, endangered, and sensitive species;

total number of fish species; and total number of fish endemic to a subregion and the

proportion of endemics in the total fish assemblage), and riparian health.

Endemism (not used as a variable in this conservation assessment) was selected as a

variable in the watershed assessments to identify areas of biological distinctiveness.

Endemism is correlated with beta-diversity (a measure of species replacement along

environmental gradients), which is an indicator of biological complexity (Abell et al.

2000) and was identified as one of the ecological attributes common to extinction

prone species in Virginia (Angermeier 1995). Scott and Helfman (in prep) found that

replacement of endemics with more cosmopolitan species was a significant factor in

the homogenization of fish assemblages in southern Appalachians. Therefore,
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measures of endemism in the watershed assessments may identify additional areas of

biological concern not identified in this conservation assessment.

These watershed assessments are, or will be, used to guide decisions made when land

management plans are revised. They also should be used to help evaluate effects of

project level activities on aquatic systems. Watershed assessments should be updated

as information becomes available. Additional information on all aquatic fauna will

strengthen these assessments and thus make them a much more useful and powerful

tool in the future.

Riparian Management Prescription

The Southern Region also has assembled a team to develop a riparian management

prescription to be incorporated into southern Appalachian forest plan revisions. The

purpose of the riparian prescription is to establish standards for managing riparian

areas as a distinct management area where riparian-dependent resources and values

are given priority. Riparian Prescription Areas include all wetlands, ponds, and lakes,

as well as streams and adjacent riparian ecosystems. Implementation of a carefully

crafted riparian prescription is designed to ensure the conservation of aquatic biodiver-

sity on and near national forest lands and also will contribute to the overall health of

aquatic communities in their respective subbasins.

Roads Analysis

The USDA Forest Service Roads Analysis policy (1999) was developed as an inte-

grated ecological, social, and economic approach to transportation planning. The

approach assesses both existing and future roads to provide science-based informa-

tion and inform management decisions about the benefits and risks of constructing

new roads, relocating or decommissioning unneeded roads and continuing road

maintenance.

Roads analysis will use existing information from ecosystem analysis or assessments

and also may be integrated as components of watershed analysis and landscape

assessments. The analysis is a six-step process based on road-related issues and

analysis questions. The steps include: 1) setting up the analysis (identification team

and structure of analysis), 2) describing the road system, 3) identifying issues (public

and agency), 4) assessing benefits, problems, and risks, 5) describing opportunities

and setting priorities, and 6) documenting and reporting the analysis. The overall

objective of Roads analysis is to provide decision makers with information to manage

road systems that are safe, responsive to public needs and have minimal negative

impact on ecological resources. The results of this conservation assessment are

intended to help identify priority subbasins for aquatic conservation attention.
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National Fish and Wildlife Foundation Grant

The National Fish and Wildlife Foundation awarded a grant to the Southern Region of

the Forest Service in January 1999 to help fill in some of the data gaps identified in

this assessment. A total of 22 projects were funded on nine National Forests in the

Southern Region. This grant has provided the Southern Region the opportunity to

collect some of the additional data needed to better manage the southern National

Forests and to forge critical partnerships.

The projects included inventories and surveys of streams, springs, and caves on

national forests in Alabama, Kentucky, Tennessee, Florida, Virginia, Arkansas, Okla-

homa, North Carolina, and Texas. These surveys focus on a variety of aquatic species

including crayfish, fish, turtles, mussels, and dragonflies. Two examples of projects

and partnerships are: 1) National Forests in Alabama, in partnership with the State

of Alabama State Lands Division, inventoried aquatic cave fauna on the Bankhead

National Forest and 2) the George Washington and Jefferson National Forests in

Virginia partnered with the Jackson River Restoration Foundation and the Virginia

Department of Game and Inland Fisheries to develop a current physical and biological

characterization of the Jackson River.

Final Comments

Finally, Forest Service land management plans are developed under the direction

of the National Forest Management Act of 1976 and planning regulations. Forests

operating under the 1982 planning regulations are required to select and monitor

management indicator species to assess the relationship between land use practices

and trends in species populations.

The assessment of aquatic communities, rather than single species, may be a better

indicator of stream condition because the relationships between habitat and many

aquatic species are complex, and poorly understood. A single-species approach for

assessing the effects of land use practices on aquatic communities is not the most

efficient use of limited resources and may not yield meaningful results. Temporal

and spatial variation in species distributions and abundance, both within and among

populations, is often difficult to interpret and may be more a function of natural envi-

ronmental pressures (i.e. predation, competition, drought, floods, etc) rather than

anthropogenic stressors.

The species composition of assemblages also may exhibit considerable temporal and

spatial variation. Nevertheless, an assemblage-level assessment should be a more

robust discriminator because it includes the response of numerous species to environ-

mental pressures rather than that of a single species. A number of techniques for
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assemblage-level assessments have been developed, including multimetric and

multivariate methods (Karr 1991; Hawkins et al. 2000).

Although significant effort should be focused on identifying species composition (Scott

and Helfman in prep), species that are endemic, rare, or habitat specialists should

continue to receive special attention. Many organisms with one or more of these latter

traits are particularly susceptible to environmental degradation.
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Introduction

North America’s aquatic ecosys-

tems support some of the most

extraordinary biotic assemblages

in the world (Abell et al. 1998). In particu-

lar, the southern United States (hereinafter

referred to as the South) is a center of

freshwater species and aquatic habitat

diversity. The South has a high percentage

of the fish, crayfish, amphibians, mollusks,

and aquatic insect species found in North

America (Benz and Collins 1997). The rich

aquatic diversity found in the South is the

result of a warm climate, abundant water

resources, diverse landforms, and a long

and complex Earth history (Warren et al.

1997; Master et al. 1998; Robison 1986).

Until recently, conservation biology main-

ly focused on terrestrial species and their

habitats while aquatic biodiversity was

generally ignored (Moyle and Leidy 1992;

Abell et al. 1998). In recent years, there

has been a growing concern for the con-

servation of aquatic species, communi-

ties, and ecosystems that has resulted in

numerous studies and publications on the

status of freshwater species and habitats.

Lists of imperiled species indicate that

freshwater taxa are overwhelmingly more

endangered than their terrestrial counter-

parts (Williams and Neves 1992; Stein

and Flack 1997; Master et al. 1998;

Figure 1). The decline of aquatic species

Figure 1. Proportion of U.S. species at risk by animal group (The Nature
Conservancy 1997).
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in the United States is primarily attributed

to habitat alteration given that most

freshwater ecosystems have been nega-

tively affected, directly or indirectly, by

human activities (Moyle and Leidy 1992).

Because of the South’s high aquatic

biodiversity and the widespread modifi-

cation of its aquatic ecosystems, it also

contains a significant portion of our

country’s imperiled aquatic fauna (Shute

et al. 1997). A conference organized by

the Tennessee Aquarium in 1994 illus-

trated the dramatic decline of most fresh-

water faunal groups in the South (Benz

and Collins 1997). This is also supported

by The Nature Conservancy (TNC) and

World Wildlife Fund (WWF) publications

(Abell et al. 1998; Master et al. 1998).

Environmental Protection Agency (EPA)

data show that the human population in

much of the South increased by more

than seven percent between 1980 and

1990 (US EPA 1997). The increasing

demand for freshwater resources gener-

ated by continued population growth and

urbanization will likely result in further

declines of freshwater species (Moyle

and Leidy 1992). Pressures on aquatic

systems are expected to increase in the

coming decades; therefore, as more

private land is developed, freshwater

habitats on public lands will become

increasingly more important (Folkerts

1997).

The Southern Region of the USDA Forest

Service has 35 national forests in 14

States and Puerto Rico. The 14 States

are Alabama, Arkansas, Florida, Georgia,

Kentucky, Louisiana, Mississippi, North

Carolina, Oklahoma, South Carolina,

Tennessee, Texas, Virginia, and West

Virginia (Figure 2). National forests occur

in eight physiographic provinces and 10

aquatic subregions (Edwards 1999) and

provide habitat for a wide variety of

aquatic species. Some national forests

Figure 2. National Forests in the Southern Region
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Table 1. National uniform systems for defining hydrologic units (HU).

provide refugia for species that have

declined elsewhere.

All aquatic habitats on national forests in

the South should be valued and managed

as an important natural resource. Never-

theless, priorities must be established to

promote successful conservation efforts

during this era of decreasing federal

budgets and work forces. The purpose of

this assessment is to compile available

information on aquatic fauna, habitats,

and conservation status. This assessment

addresses threats to aquatic communities

in subbasins (watersheds that range from

400 to 700 square miles in size; Table 1)

containing national forest lands but

includes only those species occurring on

or near national forests.

 The objectives of this assessment are:

1. To identify subbasins in the

Southern Region that support

outstanding aquatic resources

including rare and imperiled

species and unique habitats.

2. To determine the role of the

Forest Service in conserving

freshwater biodiversity in the

South, especially in relation to

the critical watersheds and sites

selected by TNC and other

groups.

3. To identify gaps in our knowledge

of the distributions and habitat

needs of aquatic species to

provide direction for future

inventories.
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mations and are not used as classification criteria).
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National forests in the southern

United States were established

after passage of the Weeks Act

in 1911. The Weeks Act authorized fed-

eral land acquisition in eastern states to

regulate the flow of navigable streams

and for the production of timber. National

forest lands in the South were purchased

primarily from private landowners and

tend to be located in upland areas.

Bottomland valleys were considered

valuable agriculture land and usually

remained in private ownership. As a

result, most southern national forests

Background

contain numerous headwater and larger

streams but few of the larger rivers.

Nevertheless, national forests in the

Southern Region span several physi-

ographic provinces and thus contain a

wide diversity of aquatic habitats. The

physiographic provinces in which the

southern national forests occur are the

Appalachian Plateaus, Blue Ridge,

Coastal Plain, Interior Low Plateaus,

Ouachita Mountains, Ozark Plateaus,

Piedmont, and Valley and Ridge (Fenne-

man 1937; Hunt 1967; Figure 3).

Figure 3. Physiographic Provinces of the Southern United States.
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Physiographic provinces are character-

ized by differences in climate, soils,

vegetation, lithology, and geologic history.

Southern national forests are located in

10 of the 15 aquatic subregions (Edwards

1999; Appendix A) in the southern United

States: Caribbean, Chesapeake Bay,

Florida Gulf, Interior Highlands, Missis-

sippi Embayment, Mobile Bay, South

Atlantic, Tennessee-Cumberland, Texas

Gulf, and Upper Mississippi (Figure 4).

Aquatic subregions are defined as major

drainage systems that have unique fish

species assemblages with similarity

indices (see Hauer and Lamberti 1996)

of less than 70 percent (Edwards 1999).

National forests generally span more than

one aquatic subregion. For example, the

Sabine National Forest is located in the

Texas Gulf aquatic subregion and the

George Washington - Jefferson National

Forest is located within the Chesapeake,

Upper Mississippi, and Tennessee-

Cumberland aquatic subregions.

Figure 4.  Subbasins in the Southern Region showing conservation rank.
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Blue Ridge, and
Valley and Ridge

National forests in the Appalachian

Mountains are located in the Blue Ridge

and the Valley and Ridge physiographic

provinces. Brook trout (Salvelimus

fontinalis) are generally the first fish to

inhabit the upper reaches of Appalachian

headwaters, followed by dace (Rhini-

chthys spp.), sculpin (Cottus spp.), and

darters (Etheostoma spp.) further down-

stream. Burton and Odum (1945) found

that temperature, gradient, and stream

size are important factors in determining

the fish community in Appalachian

streams. Large elevation gradients in

streams result in fish species replace-

ments over relatively short distances.

In general, salamanders, crayfish, and

aquatic insects occupy high-gradient

streams that are too small to support fish

populations. Furthermore, aquatic insect

groups (i.e. mayflies, stoneflies and

caddisflies) reach their highest diversity

in rocky headwater streams (Morse et al.

1997).

The geology of the Blue Ridge is pre-

dominantly metamorphosed sedimentary

rocks and granite, and streams form a

dendritic pattern. Small, high-gradient

streams with numerous riffles and

Physiography and
Aquatic Habitats

waterfalls characterize this province. In a

natural state, the water in these streams

is low in productivity, extremely clear,

and water temperatures remain cool

year round (Etnier and Starnes 1993).

Because of the geology of the Blue Ridge,

streams are notably affected acidification

from both human and natural sources and

suffer from chronic acidification (Kauf-

mann 1988). Historic misuse of the land

is still evident in many Blue Ridge

streams. National forests with land in

the Blue Ridge are the Cherokee, Chatta-

hoochee, George Washington, Nantahala,

Pisgah, and Sumter.

The Valley and Ridge province is charac-

terized by sedimentary rocks such as

sandstone, shale, and limestone. Karst

features, such as springs and caves, are

relatively numerous. Larger streams

follow the valleys between parallel ridges,

and high-gradient tributaries enter the

valley streams at right angles forming a

trellis drainage pattern. Valley streams

have moderate to low gradients. Because

of the limestone geology, valley streams

are relatively productive, and aquatic

vegetation such as water willow (Justicia

sp.) and riverweed (Podostemum

ceratophyllum) is abundant in shallow

areas (Etnier and Starnes 1993). Acid
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precipitation is more likely to have a

negative effect on higher elevation

streams because soils on the ridge tops

in the Valley and Ridge lack the buffering

capacity of those found in the valleys

(SAMAB 1996). National forests with

land in the Valley and Ridge are the

Cherokee, Chattahoochee, George

Washington, Jefferson, and Talladega.

Piedmont

The Piedmont physiographic region is an

erosionally reduced subdivision of the

Appalachian Mountains characterized by

its underlying metamorphic and igneous

rocks, saprolite mantel, and clay-silt

covering (Jenkins and Burkhead 1994).

Stream habitats in the Piedmont vary

considerably and may exhibit characteris-

tics of both the Valley and Ridge (upper

Piedmont) and Coastal Plain (lower

Piedmont). Upper Piedmont streams are

generally low to moderate in gradient,

moderate proportion of riffles and runs,

and fine to moderate substrata (i.e. silt,

sand, gravel, and rubble; Jenkins and

Burkhead 1994). Lower Piedmont

streams tend to be slower moving,

relatively few riffles and runs, and fine

substrata (i.e. silt, sand, clay detritus;

Jenkins and Burkhead 1994).

Streams in the Piedmont also have been

substantially affected by human activities.

Early European settlers typically cleared

forests to grow corn or cotton for several

years and then abandoned the fields

because of high rates of erosion and

depletion of soil fertility. Soil erosion was

extremely high during the 19th and early

20th centuries which resulted in heavy

sediment loads in the streams and rivers

(Mulholland and Lenat 1992). Despite a

reduction in soil erosion during the past

50 years, high sediment loads remain in

streams and rivers. Recent urbanization

in the South has been concentrated in

the Piedmont, creating new sediment

problems for streams (Mulholland and

Lenat 1992). National forests with land

in the Piedmont are the Oconee, Pisgah,

Sumter, Talladega, and Uwharrie. These

forests are important because they

contain remnants of relatively natural

stream systems that are beginning to

recover from past land use practices.

Coastal Plain

Coastal Plain stream systems are often

separated into two categories: red rivers

that originate in the mountains or Upper

Piedmont and blackwater streams that

originate in the Coastal Plain or Lower

Piedmont (Kellison et al. 1998). Red

rivers are so named because their waters

in flood stage are reddish or brownish as

a result of sediment transport from

upland sources. Blackwater streams

are the most common stream type in

the Coastal Plain and characterized by

high dissolved organic carbon concentra-

tion that imparts a dark color and high

acidity (Smock and Gilinsky 1992;

Kellison et al. 1998).

Coastal Plain streams are generally low-

gradient, warm water streams with

numerous pools and few riffles (Felley

1992). Substrates are generally organic

soils or loose shifting sands that are prone
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to displacement during storms. Debris

dams and snags are important compo-

nents of coastal streams because they

provide stable substrates for inverte-

brates, provide refuge and foraging areas

for vertebrates, and affect water velocity

and flooding patterns (Smock and

Gilinsky 1992).

Extensive floodplains develop, even along

headwater streams, and channels are

often braided throughout their floodplains.

Floodplains are an integral component of

these streams, and many aquatic species

move into floodplains during floods for

spawning or other needs (Hodges 1998,

Smock and Gilinsky 1992).

Most fish species found in blackwater

streams are typical of slow-flowing, deep-

water habitats (Smock and Gilinsky

1992). Species richness for macroin-

vertebrates can be very high. Usually

Diptera (flies) make up the greatest

proportion of taxa but Trichoptera (cad-

disflies) are also well represented. Only

a few species of mollusks occur in the

smaller acidic streams (i.e. fingernail

clams), but abundance increases with

stream size and calcium levels (Smock

and Gilinsky 1992).

In general, headwater streams in the

Coastal Plain have higher species rich-

ness than headwater streams in the

Appalachians, which may be related to a

milder climate and lack of steep elevation

gradients (Paller 1994). Because these

streams support many species that are

uncommon or absent in larger streams,

headwater streams in the southern

Coastal Plain contribute substantially to

regional biodiversity.

National Forests play an important role

in providing habitat for both aquatic and

wetland species in the Coastal Plain.

National forests and grasslands found

in the Coastal Plain are the Angelina,

Apalachicola, Bienville, Conecuh, Croa-

tan, Davy Crockett, Delta, DeSoto, Fran-

cis Marion, Holly Springs, Homochitto,

Kisatchie, Ocala, Osceola, Sabine, St.

Francis, Sam Houston, Talladega, Tom-

bigbee, Tuskegee, and the Caddo-Lyndon

B. Johnson National Grasslands.

Appalachian Plateaus and
Interior Low Plateau

Much of the Daniel Boone National Forest

in Kentucky and the Bankhead National

Forest in Alabama is located in the Appa-

lachian Plateaus province, Cumberland

Plateaus section. The geology in this area

is dominated by sandstone, shales, and

moderately abundant coal deposits.

Streams in this area are generally mean-

dering with low to moderate gradients and

have substrates of sand, sandstone, and

shale bedrock (Etnier and Starnes 1993).

In their natural state, the water is clear

and low in productivity. During the sum-

mer months, flow in the large streams is

usually sustained, but many headwater

tributaries experience zero base flows

during dry periods (Mettee et al. 1996).

Waterfalls are numerous, and riparian

vegetation is predominantly hemlock

(Tsuga canadensis) and rhododendron

(Rhododendron spp.; Etnier and Starnes
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1993). Active and abandoned, surface

and deep coal mines are common

throughout the Cumberland Plateau.

Unfortunately, the extraction of coal has

been the cause of much water-quality

degradation via heavy siltation and acid

mine drainage.

Small portions of the Daniel Boone and

Bankhead National Forests are also

located in the Interior Low Plateaus

province, Highland Rim section. Geologi-

cally, this area is composed primarily of

limestones, chert, and some shales.

Streams in this region are characterized

by coarse chert gravel and sand sub-

strates interspersed with bedrock areas,

moderate gradients, clear waters, and

moderate to low productivity and limited

aquatic vegetation (Etnier and Starnes

1993). Because of its limestone geology,

this province is rich in cave and spring

habitats.

Ozark Plateaus and
Ouachita Mountains

The Ozark National Forest is located in

the Ozark Plateaus province. The Ozark

Plateaus is similar in structure to the

Cumberland Plateau, but the geology

is predominantly limestone, dolomite,

sandstone, and shales. The area has

rugged, flat-topped mountains with long,

deep valleys; steep cliffs and ledges; and

clear, spring-fed streams (Robison and

Buchanan 1988) that may completely

dry up during the summer months. Karst

limestone features such as caves, natural

tunnels, and sinkholes are common in the

Ozark Plateaus (USDA FS 1999).

The Ouachita National Forest is located

in the Ouachita Mountains province. This

area is similar in structure to the Valley

and Ridge province because it has a

series of long, parallel ridges and valleys

that create a trellis stream pattern. The

geology is predominantly sandstone and

shale. Few large rivers occur in either the

Ouachita Mountains or Ozark Plateaus

provinces.

Puerto Rico

The Caribbean National Forest is the

largest, relatively undisturbed tract of

forested habitat left in Puerto Rico. It

contains some of the last remaining intact

watersheds with streams that run from

montane origins downstream to marine

estuaries. Eight major rivers drain the

Caribbean National Forest. The area

receives a large amount of rain (120

inches annually), and stream flow is

highly variable depending on the season.

The streams are generally clear at low

flows but transport high sediment loads

during high flows. Landslides are the

primary contributors of sediment in the

streams on the forest (Hemphill and

Garcia, in prep). Caribbean streams

physically resemble high elevation

streams of the Appalachian Mountains

(Leftwich personal communication). The

predominant fauna in headwater streams

on the Caribbean National Forest are

species of migratory shrimp. Other

species commonly found are goby

(Sicydium plumier), and freshwater crab

(Epilobocera sinuatifrons; Garcia personal

communication).
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Despite an abundant rainfall, the demand

for water in Puerto Rico is exceeding the

available supply. Twelve municipal water

supply dams presently occur on the

forest, and more will likely be proposed

in the future.

Stream Habitats

Freshwater habitats are commonly

divided into three categories: lentic,

which includes standing water such as

lakes and swamps; lotic, which encom-

passes all inland running waters from

headwater streams to large rivers; and

subterranean, which includes groundwa-

ter habitats such as springs and caves

(Ward 1992). Lotic systems are linked on

a longitudinal gradient from the headwa-

ters to the upper end of estuaries; thus,

processes occurring upstream influence

the physical, chemical, and biological

processes throughout the aquatic system

(Vannote et al. 1980; Adams and Hack-

ney 1992). Lotic habitats have a higher

aquatic biodiversity than lentic habitats

because they are more permanent in

ecological and evolutionary time scales

(Williams and Neves 1992). In riverine

systems, species diversity generally

increases from small headwater habitats

downstream to large rivers. This may be

the result of an increasing variety and

availability of habitats and food resources

as a stream becomes larger (Adams and

Hackney 1992).

Subterranean Habitats

Subterranean, or underground, aquatic

habitats include springs and caves and

are widely distributed in the southern

states, especially in karst geology. Karst

areas are common in the Ozark Plateaus,

Valley and Ridge, Interior Low Plateaus,

and Coastal Plain physiographic prov-

inces. Caves and springs are character-

ized as being extremely stable but diverse

systems.

Caves occur in a variety of rock types,

and range in size from a single small

room to large interconnecting passages

(often miles in length) and with multiple

levels (Hobbs 1992). Caves with streams

are referred to as active caves and are

classified according to the nature of the

stream. “Influent caves” have streams

flowing into them, “effluent caves” have

streams flowing out of them, and

“through caves” have a stream entering

and leaving the cave. Southern states

with the greatest number of caves are

Kentucky with 3,770, Tennessee with

about 3,000, and Virginia with 2,502.

Louisiana and South Carolina have the

least number of caves in the South with

fewer than 10 each (Hobbs 1992).

Cave communities generally are regarded

as simple systems with few species and

low productivity. Since caves lack sun-

light, cave communities depend on

organic material from the surface as a

source of energy. Animals that inhabit

caves are often divided into categories

ranging from troglobites that are morpho-

logically adapted to cave habitats and

cannot live elsewhere, to trogloxenes that

may occur in caves but live part of their

life on the surface (Barr 1963). Troglo-

bitic species include planarians,
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collembola, isopods, amphipods, shrimp,

crayfish, salamanders, and fish (Hobbs

1992).

Springs are unique habitats characterized

by clear water and relatively consistent

temperatures and flows (Hargis 1995,

Hubbs 1995). Spring characteristics

may range from deep artesian systems

to minor seeps, and thousands of springs

contribute mineral rich waters to streams

in the South (Hobbs 1992). Springs are

considered source of high-quality drink-

ing water in the South and, unfortunately,

are often drastically altered for human

use (Etnier 1997).

Many species have evolved in the stable

and isolationed environment of springs.

Aquatic species commonly found in

small springs include amphipods, iso-

pods, snails, salamanders, and fingernail

clams. Fish inhabit larger spring habitats

and spring runs. Large springs commonly

have one group of species adapted to the

spring proper and another group down-

stream (Hubbs 1995). The Ocala Na-

tional Forest in Florida has numerous

large springs that flow through limestone

cave systems. Marine fish such as rays

(Dasyatis spp.) and mullet (Mugil spp.)

often migrate up these spring runs, and

they are occasionally used by manatees

(Trichechus manatus). The springs are

inhabited by several endemic species

including coldwater darter (Etheostoma

ditrema), pygmy sculpin (Cottus pyg-

maeus), big-cheeked cave crayfish

(Procambarus delicatus), and several

species of hydrobiid snails.

Lakes, Ponds, and Wetlands

Lentic habitats in the South include

natural lakes, impoundments, and wet-

lands. Natural lakes are not as common

in the South as in the northern United

States. Natural lakes found on national

forests are Carolina bays, cypress ponds,

solution lakes, and lakes formed in river

floodplains. The term “wetland” encom-

passes a variety of freshwater aquatic

habitats found on national forests in the

South such as bottomland hardwood

forests, wooded swamps, pocosins,

meadows, mountain fens, pitcher plant

bogs, and flatwoods.

Carolina bays, found in the Coastal Plain

from North Carolina to northeastern

Florida, are shallow, elliptical depressions

characterized by evergreen “bay” vegeta-

tion (Crisman 1992, Sharitz and Gresham

1998). Carolina bays are primarily filled

from precipitation, and thus may be dry

part of the year. The majority of Carolina

bays do not support permanent fish

populations because of their ephemeral

nature. The absence of predatory fish

allows amphibians to become exception-

ally abundant in some Carolina bays.

Many other species also utilize bays for

breeding and feeding.

Physical alterations, such as draining and

agriculture, have greatly reduced the

number of Carolina bays. Sharitz and

Gresham (1998) list the Croatan National

Forest as having some of the best re-

maining examples of Carolina bays in

North Carolina. The Francis Marion
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National Forest in South Carolina also

has numerous Carolina bays.

Rivers also form lakes and wetlands in

floodplains during storm events. Ero-

sional and depositional processes that

occur during floods form landscape

features such as oxbow lakes, natural

levees, potholes, and sloughs. The St.

Francis National Forest on the Mississippi

River, the Delta National Forest on the

Big Sunflower River, and the Davy

Crockett National Forest on the Neches

River contain good examples of floodplain

wetlands and lakes.

Solution lakes are generally associated

with karst geology and are represented on

southern national forests by limestone

sinks and sagponds in the Valley and

Ridge, Appalachian Plateaus, and Ozark

Plateaus physiographic provinces, and by

subtropical lakes and sinkhole ponds in

Florida and Alabama. Sagponds and

sinks are generally small (< 2.4 ac),

shallow (< 3 ft) ponds that are formed

when the overlying ground sinks into

collapsed caverns in deep deposits of

dolomite (Crisman 1992). Florida solu-

tion lakes are abundant on the Ocala

National Forest, which has about 31,000

acres of lakes. The majority of these

lakes are shallow, low-nutrient systems

(Crisman 1992). Generally solution lakes

are clear, soft, and acidic (pH = 4-6), and

some are stained by tannic acids leached

from surrounding watersheds (USDA FS

1998). Even though these small ponds

fluctuate seasonally and frequently dry

completely, they provide important

breeding habitat for numerous amphibian

species.

Mountain fens, often referred to as bogs

or glades, are a unique and uncommon

wetland found in the Blue Ridge, Valley

and Ridge, Appalachian Plateaus, Ozark

Plateaus, and Ouachita Mountains physi-

ographic provinces (Moorhead and Ros-

sell 1998). Fens generally occur in four

landscape positions: headwaters of

mountain streams, slopes intercepting

the water table, stream valleys no longer

subject to flooding, and isolated areas

over resistant rock strata. Soils, vegeta-

tion, and hydrologic characteristics vary

considerably, depending on topographic

location. Beaver (Castor fiber) are impor-

tant in shaping successional patterns of

some fens by occasionally flooding and

creating an open canopy.

Fens often contain temporary pools

that are utilized by a variety of breeding

amphibians. The limited aquatic inverte-

brate surveys conducted in mountain fens

found true flies to be well represented.

Fens are important habitat for bog turtles

(Clemmys muhlenbergii) on the Nanta-

hala, Cherokee, and Chattahoochee

National Forests. Many fens have been

destroyed by land use activities such as

development, grazing, logging, mining,

and other activities that disrupt the water

table (Moorhead and Rossell 1998).

Wooded swamps occur primarily in the

Coastal Plain and frequently hold water

for most or all of the year. Dominant

overstory tree species in southern

swamps include bald cypress (Taxodium

distichum) and pond cypress (Taxodium

distichum nutans), Atlantic white cedar

(Chamaecyparis thyodes), and various

tupelo of species (Nyssa spp.; Conner
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and Buford 1998). Swamps often experi-

ence low oxygen levels, especially in

areas that are heavily shaded; winds

sheltered, and exhibit high levels of nutri-

ents and decaying material. Swamps are

often a harsh environment for animals

because anaerobic conditions can persist

for long periods, and water levels can

fluctuate.

Most fish that inhabit swamps are moder-

ately tolerant of degraded water quality

(Hoover and Kilgore 1998). Bowfin (Amia

calva), gar (Lepisosteus spp.), and some

topminnows (Fundulus spp.) have physi-

cal adaptations allowing them to survive

in water with low oxygen levels. Swamps

serve as important spawning and feeding

sites for fish, especially during floods

(Wharton et al. 1982). A study of larval

fish in the Big Sunflower River basin in

Mississippi found that flooded bottomland

hardwoods were the primary habitat for

the larvae of some species, especially

black bass (Micropterus spp.) and dart-

ers. Since most of the Big Sunflower

basin has been converted to open farm-

land, the Delta National Forest is espe-

cially important because it provides the

some of the only bottomland hardwood

habitat left for spawning fish (Hoover and

Kilgore 1998).

Many other types of wetland communities

occur on national forests in the South.

Flatwoods typically occur on poorly

drained soils in the Coastal Plain on

broad, flat areas between larger drainages

(Harms et al. 1998). Wet prairies, mead-

ows, and pitcher plant bogs occur within

flatwoods forests on the Coastal Plain.

Seepage slopes may occur between

flatwoods and swamps. Wetland areas

may also develop near natural and

constructed lakes and ponds.

Impoundments are a common feature in

the South, and most of them have been

constructed in the last 50 years (Benke

1990). Reservoirs and ponds were built

for a variety of reasons including water

supply, recreation, flood control, naviga-

tion, and hydropower generation. Typi-

cally, large reservoirs were constructed in

narrow, steeply sloped river reaches with

broad, branching upstream valleys

(Soballe et al. 1992). While few have

been built in low-lying coastal areas,

many large reservoirs occur on or near

southern national forests in upland areas.

Small ponds and impoundments occur on

all national forests, some of which were

constructed by the Soil Conservation

Service for flood control.

When an impoundment is created, a

new biotic community, adapted to lentic

conditions, replaces the riverine commu-

nity. Many lakes and ponds on national

forests are managed for recreational

fishing and are often limed and fertilized

to increased fish production. Many birds,

reptiles, amphibians, and mammals also

utilize these artificial lakes. Species that

inhabit impoundments are rarely imper-

iled in the South because lentic habitats

are relatively abundant (Etnier 1997).

Construction of small ponds and lakes

(less than 40 acres) has inundated about

0.5 percent of the land surface in the

Southern United States (Menzell and

Cooper 1992).
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Impoundments also affect the down-

stream biotic community. Some formerly

warm water streams now contain cold

water sections that are stocked with trout.

Other rivers have sections that have been

de-watered (left without flowing water)

by hydropower diversions. The Hiwassee

River on the Cherokee National Forest

has both a de-watered section of river and

a cold-water trout fishery below a dam.
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Biogeography

Plateaus and the Ouachita and Appala-

chian Mountains, served as refugia for

some species during glacial periods

(Cross et al. 1986). Many disjunct popu-

lations of boreal aquatic species in the

South are thought to be relicts of popula-

tions that moved northward as the gla-

ciers melted (Robison 1986).

Sea levels have fluctuated over time,

sometimes falling as low as the conti-

nental shelf in the South. Coastal Plain

drainages, now separated from each

other, may have been connected periodi-

cally. During times of drainage connec-

tivity, species may have been able to

migrate between drainages (Hocutt et

al. 1986).

Fishes are the dominant freshwater verte-

brate species in the South and are found

in a variety of habitats including streams,

swamps, lakes, springs, and caves. The

Southern United States contains over 600

species of native freshwater fishes (Etnier

1997, Warren personal communication).

Aquatic subregions in North America

with the highest fish richness include the

Tennessee-Cumberland with 232 species

and the Mississippi Embayment with 224

species (Table 2). In contrast, some

subregions in the western states have

The South contains some of the

world’s most diverse aquatic

communities (Shute et al. 1997).

The diversity of freshwater life is not

randomly distributed around the world

because the species composition of any

region is reflective of the past climatic

and geologic stability (Robison 1986;

Master et al. 1998). One reason for the

high diversity of species in the South is

that the region was not glaciated during

the Pleistocene era, allowing aquatic

species to persist and evolve over time

(Adams and Hackney 1992; Isphording

and Fitzpatrick 1992). The Licking and

Kentucky Rivers, near the Daniel Boone

National Forest in Kentucky, may have

been the only rivers in the Southern

Region that were directly affected by

glaciers (Hocutt et al. 1986).

Although glaciers did expand into most

of the South, glaciation influenced the

distributions of many aquatic species.

During the Pleistocene era, glaciers

eliminated life in northern areas and

forced biota into more southern habitats

through a combination of direct physical

displacement and modifications of

ecological conditions (Robison 1986).

Streams in the northern portion of the

unglaciated South, such as the Ozark
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less than 10 fish species (Abell et al.

1998). The highest fish diversity in the

South occurs in Tennessee and Alabama,

although most States have at least 119

species (Warren et al. 1997). Aquatic

subregions with the most endemic fish

species are the Mobile and the South

Atlantic, each with 48 species (Table 3).

Invertebrates make up 95 percent of the

world’s fauna, and roughly 70 to 80

percent of this fauna is composed of

insects (Wilson 1988). Thorpe and

Covich (1991) estimated the aquatic

invertebrate fauna in the United States

and Canada includes more than 10,000

species. All major phyla of invertebrates,

except Echinodermata, have freshwater

representatives (Williams and Neves

1992). Insects, mollusks, crustaceans,

and mites are particularly rich in species.

Invertebrates serve important roles in

freshwater ecosystems as food for verte-

brate species, grazers of algae, links in

the life cycles of parasites, and proces-

sors of organic materials (Strayer 1998).

About 91 percent of freshwater mussels,

53 percent of fingernail clams, and 61

percent of freshwater snails known from

the United States occur in the South, and

new species are still being described.

Early naturalists described species based

on shell characteristics, which vary in

shape and color (even in the same river)

that resulted in many species with mul-

tiple names. The taxonomy of freshwater

mollusks is still being debated and many

taxonomists are currently using electro-

phoretic analyses to determine species

(Parmalee and Bogan 1998, Williams and

Mulvey 1997).

Table 2. Number of native freshwater fish, mussels, and crayfish found in each
southern aquatic subregion (USDA FS 1999).

citauqA
noigerbuS

evitan.oN
seicepshsif

evitan.oN
.pshsifyarc

evitan.oN
.pslessum

ekaepasehC 501 22 41

citnaltAhtuoS 191 95 65

fluGadirolF 811 83 82

eliboM 602 56 06

tnemyabmEippississiM 422 36 75

ippississiMreppU 802 221 94

dnalrebmuC-eessenneT 232 521 56

sdnalhgiHroiretnI 302 37 75

fluGsaxeT 231 64 92

)ociRotreuP(naebbiraC 7 51 * 0

Other data from Abell et al. (1998) Aquatic “Ecoregions” may not fully corre-
spond with aquatic subregion boundaries used in this assessment (Edwards
1999) so data is approximate. See figure 4 for map of aquatic subregions.

* 14 species of freshwater shrimp and 1 species of freshwater crab (Garcia personal communication)
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Aquatic subregions with the highest

number of native mussel species are the

Tennessee-Cumberland (125 species)

and the Upper Mississippi (122 species;

Table 2). Aquatic subregions with the

highest number of endemic mussel

species are the Tennessee-Cumberland

(20 species), the South Atlantic (19

species), and the Mobile and Upper

Mississippi (17 species each; Table 3).

The Mobile Basin is the center of fresh-

water snail diversity in the South (ap-

proximately 118 species; Neves et al.

1997).

Aquatic mollusks in the Southern States

inhabit in a wide variety of permanent

and seasonal aquatic habitats. Freshwa-

ter mussels and snails reach their

highest diversity and abundance in

larger rivers (Pennak 1989). Fingernail

clams, small bivalves that live in lakes,

streams, and ephemeral aquatic habitats,

generally are highly adaptable and often

inhabit stressful habitats where other

mollusks cannot survive, such as cold

springs, ephemeral aquatic habitats, and

blackwater streams (Herrington 1962;

Pennak 1989).

Freshwater crustaceans consist of a

variety of taxonomic groups including

crayfish, shrimp, isopods, and amphi-

pods, and may be found in almost any

type of freshwater habitat in the South

(Schuster 1997). Like freshwater mussels

and fish, the South harbors the highest

number of crayfish species in the United

States (Taylor et al. 1996). Crayfish

richness follows similar zoogeographic

patterns as fish and mussels, although

represented by fewer species (Abell et al.

Table 3. Number of endemic freshwater fish, mussels and crayfish found in each
southern aquatic subregion (USDA FS 1999).

citauqA
noigerbuS

evitan.oN
seicepshsif

evitan.oN
lessum .ps

evitan.oN
.pshsifyarc

ekaepasehC 7 4 0

citnaltAhtuoS 84 91 93

fluGadirolF 51 41 03

eliboM 84 71 93

tnemyabmEippississiM 11 2 33

sMreppU 42 71 32

dnalrebmuC-eessenneT 72 02 04

sdnalhgiHroiretnI 62 11 73

fluGsaxeT 6 5 21

)ociRotreuP(naebbiraC 0 2* 0

Other data from Abell et al. (1998) Aquatic Ecoregions” may not fully correspond
with aquatic subregion boundaries used in this assessment (Edwards 1999) so
data is approximate. See figure 4 for map of aquatic subregions.

* 1 species of freshwater shrimp and 1 species of freshwater crab (Garcia personal communication)
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1998). The highest numbers of species

are found in the Tennessee-Cumberland,

Mobile, Mississippi Embayment, and

South Atlantic aquatic subregions

(Table 2). The highest numbers of en-

demic crayfish species occur in the Ten-

nessee-Cumberland (40 species), and

Mobile (39 species) and South Atlantic,

(39 species; Table 3).

Freshwater crustaceans inhabit four

general habitat types: caves and subterra-

nean water (mostly amphipods, isopods,

and shrimp); streams; lakes, ponds, and

ditches; and burrows (mostly crayfish;

Hobbs 1981). Crayfish often make up a

large proportion of the biomass in aquatic

systems and are a major food resource

for carnivorous vertebrates. Their wide-

spread success in colonizing aquatic

habitats may be related to their ability to

feed on a wide variety of items (Distefano

1993). Species that build burrows spend

a significant portion of their lives under-

ground and are able to access the water

table in many areas lacking permanent

standing water (Taylor et al. 1996).

Freshwater migratory shrimp dominate

streams on the Caribbean National Forest

in Puerto Rico. A freshwater crab species

is also common in these streams.

The distinction between terrestrial and

aquatic insects is rather arbitrary, but

Merritt and Cummins (1984) define

aquatic insects as those with one or more

life stages associated with aquatic habi-

tats and frequently encountered in collec-

tions made from aquatic environments.

About 40 percent of the North American

aquatic insect fauna is represented in the

Southern United States (Morse et al.

1997). Many aquatic insect species are

endemic to the South, including more

than 44 stoneflies, 168 caddisflies, 84

mayflies, and 42 dragonflies. Aquatic

insects exhibit an array of morphological,

physiological, and behavioral adaptations

enabling them to inhabit virtually all types

of aquatic habitats including hot and cold

springs, temporary ponds, water-filled

tree holes and pitcher plant fronds,

intermittent streams, and permanent

bodies of water (Ward 1992). Rarely are

conditions in any freshwater habitat so

extreme as to exclude all aquatic insects.

The South has a rich amphibian fauna

with about 150 described species and

more species awaiting formal taxonomic

description (Keister 1971). Most of the

native amphibians in the South are

salamanders (68 percent). Centers of

amphibian species richness and ende-

mism in the southern States include the

Appalachian Mountains, the Coastal

Plain, and the Ouachita Mountains and

Ozark Plateaus (Dodd 1997). Among the

southern States, Georgia has the highest

number of amphibian species (81), and

Texas and Kentucky have the lowest

number (49).

The typical amphibian life cycle consists

of an aquatic egg and larval stage and

metamorphosis into a terrestrial adult;

however, some species remain aquatic as

adults. Large aquatic salamanders in-

clude hellbenders (Cryptobranchus spp.)

and waterdogs (Necturus spp.). Other

smaller aquatic salamanders that inhabit

small streams and seeps include dusky

(Desmognathus spp.), shovelnose

(Leurognathus marmoratus), spring
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(Gyrinophilus porphyriticus), and brook

salamanders (Eurycea spp.; Conant

1975). Salamanders that inhabit veg-

etated ponds and swamps in the Coastal

Plain include amphiumas (Amphiuma

spp.) and sirens (Siren spp). Frogs use a

variety of wetland habitats for reproduc-

tion, but fewer frog species are found in

flowing-water habitats (Dodd 1997).

Many amphibians require fishless habi-

tats for breeding. The dusky gopher frog

(Rana capito servosa), which is found on

the Conecuh National Forest in Alabama,

requires ponds that are absent of fish for

successful reproduction.

Many reptiles in the South also are

dependent on aquatic habitats (Wilson

1995). Riverine and pond species, such

as map turtles (Graptemys spp.), musk

turtles (Sternotherus spp.), snapping

turtles (Cheldridae), and alligators (Alli-

gator mississippiensis), spend most of

their time in the water and only leave the

water to bask or nest. Species such as

water snakes (Nerodia spp.), bog turtle,

and crayfish snakes (Regina spp.) are

dependent on aquatic habitats for food

and cover. Many other species are prima-

rily terrestrial but often utilize wetland

areas. The South contains the greatest

diversity of freshwater turtles in the

United States (Buhlman and Gibbons

1997). Twenty-three species of turtles

are found in Alabama alone as compared

to 10 species found in the northeastern

United States (Lydeard and Mayden

1995).

Aquatic habitats also provide critical

habitat for many bird species in the South

(Ford et al. 1997). Waterfowl, wading

birds, bald eagles, ospreys, kingfishers,

songbirds, and many other species use

rivers, streams and associated bottom-

land wetlands, and impoundments. For

many migratory species, the South

provides an important link between

boreal breeding habitats and tropical

winter habitats. Important waterfowl

habitat areas in the South include the

lower Mississippi River Valley, the Gulf

Coast, and the Middle-Upper Atlantic

Coast. National forests located in the

priority areas include the Croatan, Francis

Marion, Kisatchie, Delta, and St. Francis

(USDA FS 1996).

About 100 mammal species are endemic

to the Southern United States (Harvey

and Clark 1997). While many of these

species are closely associated with

aquatic ecosystems, few are considered

truly aquatic. Species found on southern

national forests that live primarily in

aquatic habitats are beaver, river otter

(Lutra Canadensis), muskrat (Ondatra

zibethicus), West Indian manatee, and

water shrew (Sorex palustris).
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Because of the widespread modifi-

cation of freshwater habitats in

the South, many aquatic species

have declined (Benz and Collins 1997).

When European settlers arrived in the

South in the early 1600’s, they began

altering aquatic habitats by building mill

ponds on small streams, draining wet-

lands for agriculture, removing wood from

streams, building roads along and cross-

ing streams, and using slash and burn

agriculture methods (Morse et al. 1997,

Williams 1989). Beaver, a species that

creates habitat for many plants and other

animals, were trapped out of the region

by the late 1700’s (Hackney and Adams

1992).

Although logging occurred for years in

scattered locations around the South,

large-scale removal of timber began in

the 1880’s. By 1920, most of the South

had been extensively logged and left with

90 million acres of cutover land (Williams

1989). Loggers during this time period

paid little attention to water quality or

stream protection. Heavy cutting near

streams produced a large amount of

sedimentation and reduced the amount

of large wood in streams. Many logging

roads and railroads were built near peren-

nial streams or in ephemeral stream

Imperilment

channels. Splash dams were constructed

on some streams to store logs until they

were flushed downstream to a mill

(SAMAB 1996).

Moyle and Leidy (1992) placed human

abuses of aquatic ecosystems into five

categories: competition for water, habitat

alteration, pollution, introduction of exotic

species, and commercial exploitation.

Historically, water has been considered

inexhaustible in the South, and demands

for water supplies have been easily met.

Most of the South operates under the

“riparian right” doctrine, which entitles

landowners to make reasonable use of

water that flows through their land. Many

States have modified this doctrine, devel-

oping water usage policies with minimum

flow requirements. Although water usage

has been declining in the United States

since 1980, expanding development and

urbanization in the South is expected

increase the demand on water supplies

(SAMAB 1996). Georgia currently is

involved in negotiations with Alabama

and Florida concerning water allocation

for the shared river basins that serve their

water needs. In Puerto Rico, population

growth and development have created a

demand for water that exceeds the cur-

rent capabilities of existing sources. Many
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streams on or near the Caribbean Nation-

al Forest already have multiple dams that

supply water for municipal and industrial

uses (Hemphill and Garcia, in prep).

Habitat alteration is probably the major

cause of decline of aquatic diversity in the

South. Habitat alterations include activi-

ties that change aquatic environments or

habitat suitability for aquatic species (i.e.

channelization and dam construction).

Although humans have been modifying

North American streams and rivers for

centuries, the most dramatic modifica-

tions did not begin until the early 19th

century (Benke 1990). In the last 100

years, various government agencies and

power companies have built numerous

large and small reservoirs, and few south-

ern rivers have escaped impoundment

(Benke 1990, Shute et al. 1997, US EPA

1997). The construction of dams has

converted most of the large rivers in the

South into a series of regulated pools

(Soballe et al. 1992).

Dams have directly and indirectly affect-

ed aquatic species and communities on

many southern national forests. Dams

modify the ecological processes of

streams, including the flow of water,

sediment, nutrients, energy, and commu-

nity composition (Ligon et al. 1995) and

transforms shallow, free-flowing streams

into deep, slow moving pools. Aquatic

species adapted to free-flowing water are

replaced by those more suited to a lentic

environment. Dams may affect down-

stream waters by changing flow and

sediment regimes, as well as water

temperatures and dissolved oxygen levels

(determined by the outlet location in the

dam). Water released off the bottom of a

reservoir may be cold and low in oxygen

(Yeager 1993). These changes in the

natural characteristics of a river frag-

ments habitats and can be barriers to

species dispersal, gene flow, and recolo-

nization of many aquatic species (Neves

and Angermeier 1990). Even small dams,

such as mill dams and those built by the

Soil Conservation Service for flood con-

trol, may be barriers to some species.

The long-term viability of many riverine

species isolated by impoundments is

questionable (Neves and Angermeier

1990). National forests in the South con-

tain many streams with aquatic species

that have been isolated by impound-

ments. For example, populations of the

endangered smoky madtom (Noturus

baileyi) and the threatened yellowfin

madtom (Noturus flavipinnis) became

isolated in Citico Creek on the Cherokee

National Forest after construction of

impoundments on the Little Tennessee

River. Populations of rare freshwater

mussels and the flattened musk turtle

(Sternotherus depressus) were isolated

in the Sipsey Fork drainage on the Bank-

head National Forest after creation of

Lewis Smith Lake. Leopard darter (Per-

cinia pantherina) populations also have

been isolated by impoundments in the

Little River drainage on the Ouachita

National Forest.

Channelization is the realignment of a

stream channel, usually for flood control,

and has been a common practice in the

South. Negative effects of channelization

on aquatic biodiversity include reduction

of habitat niches, modification of the
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hydrologic cycle, loss of adjacent wet-

lands and riparian vegetation, and water

quality degradation (Simpson et al.

1982). When the natural dynamics of a

stream are severely altered by channeli-

zation, the stream will adjust by develop-

ing headcuts upstream of the channelized

section. Headcuts are characterized by

extensive bank erosion, loss of riparian

trees, degraded stream channels, un-

stable substrates, and wide channels with

shallow flows (Hartfield 1993). Headcuts

may continue upstream for years after a

channelization project has been com-

pleted. For example, the Homochitto

National Forest in Mississippi is still

experiencing headcuts in streams stem-

ming from a channelization project on

the Homochitto River in the late 1930’s.

Channelization can also cause fragmenta-

tion of habitats and species (Moyle and

Leidy 1992).

Pollution, in terms of freshwater ecosys-

tems, can be defined as the discharge of

materials that adversely affect the quality

of aquatic plant and animal life (Maitland

and Morgan 1997). Water pollution is

generally divided into two categories:

point sources (waste discharges emanat-

ing from a discrete point) and nonpoint

sources (unconfined and diffuse sources

of pollution; McDaniel 1993). Since

enactment of the Clean Water Act in

1972, many rivers in the South are show-

ing improved water quality resulting from

the regulation of point source pollution

(SAMAB 1996) and the EPA has identi-

fied nonpoint source pollution as the

remaining water quality concern. Aquatic

species populations can often recover

from catastrophic pollution events pro-

vided that there is a source of colonists.

As habitats become increasingly frag-

mented and isolated, catastrophic events

have the ability to permanently eliminate

local populations.

Aquatic habitats on national forests in

the South are usually more affected by

nonpoint sources of pollution than by

point sources. Major nonpoint sources are

the result of erosion from ground disturb-

ing activites, agricultural practices, and

rural development. Air pollution also has

affected aquatic systems in some areas.

Sulfur dioxide emissions from copper

smelting operations in the 1800’s denud-

ed vegetation and severely impacted

aquatic species in the Ocoee River

drainage in Tennessee. Most deposition of

air pollution, however, cannot be traced to

a single source. Acid precipitation, fallout

from burning fossil fuels, may be depos-

ited great distances from its source.

Sulfate is the major source of the acid

deposition in the northern portion of the

southern Appalachians as well as the

higher elevations (SAMAB 1996). Acid

deposition in the St. Mary’s River on the

George Washington National Forest has

resulted in a 38-percent loss of aquatic

invertebrate taxa in the river (Kirk per-

sonal communication).

Other pollutants that affect aquatic

habitats on the national forests in the

South include: brine and chemicals from

oil and gas operations, acid mine drain-

age, sediment, nutrients from agricultural

practices, pesticides, heavy metals, and

temperature changes. Oil wells are

common on many southern national
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forests and often affect nearby streams.

Past oil well operations on the Homochit-

to National Forest in Mississippi were

identified as the source of brine and

tailing contamination in National Forest

streams. New directional drilling tech-

niques have led to widespread redevelop-

ment of old oil fields and may be a future

concern on some national forests.

Nutrients and other nonpoint source pol-

lution from agricultural practices affect

aquatic habitats on national forests in

parts of the rural South. For example,

Georgia, Arkansas, North Carolina,

Alabama, Mississippi, and Texas lead the

nation in income derived from poultry

production (National Agricultural Statis-

tics Service 1997). Poultry by-products,

such as manure, used litter, and dead

birds, have been traditionally used for

agricultural fertilizer. Water pollution

results from by-products leaching into

surface- or ground- water.

Sediment is probably the most pervasive

nonpoint pollution that affects streams on

national forests. Sedimentation is caused

by soil erosion from ground-disturbing

activities such as roads, poorly designed

or nonbuffered land use activities, mining,

and construction. Many historic roads on

national forests were built in poor loca-

tions (i.e. along streams); many of which

are still in use today. Sedimentation can

negatively affect aquatic ecosystems by

reducing habitat complexity and diversity.

The introduction of nonindigenous

aquatic organisms has been so wide-

spread in North America that few natural

communities remain unaffected by these

species. Negative effects from introduc-

tions include displacement of native

species through competition, extirpation

through predation or disease, and reduc-

tion of biodiversity through habitat degra-

dation or change (Williams and Neves

1992). Homogenization of aquatic faunas

occurs as nonindigenous species are

introduced across the region into histori-

cally diverse communities (Angermeier

1994). The most notable replacement of

native species by exotic species occurs

in altered environments that provide the

introduced species an ecological advan-

tage (Moyle and Leidy 1992). The U.S.

Geological Survey reports that over 500

nonindigenous fish taxa have been intro-

duced into the United States (Nico and

Fuller 1998). The South Atlantic and

Florida Gulf subregions have 205 re-

corded nonindigenous fish species. Many

introductions to enhance sport fishing

resulted in western native fish trans-

planted into eastern waters, and vice

versa (Courtenay and Moyle 1992). Bait

bucket releases, escapes from fish farms,

and releases from private aquaria are also

sources of introductions.

Commercial exploitation generally has

not been a factor in the decline of most

freshwater aquatic species in the South.

Some big-river game fish species such as

paddlefish and sturgeon, however, have

declined because of overfishing and habi-

tat loss. Freshwater mussels historically

were exploited for pearls and buttons,

which may have negatively impacted

their populations. Presently, common

species of mussels can be collected and

sold in some southern states; however,
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this activity takes place on large rivers

and reservoirs and does not affect popu-

lations on national forests. Some amphib-

ian and reptile populations have been

affected by collections for biological

laboratories and the pet industry (Dodd

1997).

Extinction of species rarely happens

quickly, but rather the process is incre-

mental, with total extinction preceded by

local loss of populations (Angermeier

1995). For most endangered species,

their status is the result of multiple,

cumulative, long-term effects, even

though particular causes are often cited

(Moyle and Leidy 1992). Species with

limited ecological and geographical

ranges are thought to be vulnerable to

extinction in both aquatic and terrestrial

systems. Rarity is a natural phenomenon,

and although small ranges and low abun-

dances of some aquatic species may be a

product of human activities, a great many

are natural (Gaston and Lawton 1990).

Faunal groups that are species-rich tend

to have more rare than common species

(Sheldon 1988). Rare species generally

fit into three categories: taxa with broad

distribution but locally small population

sizes, those taxa with patchy distributions

but relatively large local populations, and

those taxa with patchy distributions and

low individual abundance (Fiedler and

Ahouse 1992).

Within the United States, imperilment of

southern fishes is second only to that of

western fishes (Master et al. 1998). Wil-

liams et al. (1989) list about-one third of

the species in North America as either

having or needing protection in at least

some portion of their range. Warren et al.

(1997) found that drainage units with the

highest numbers of unique fishes also had

the highest percentages of imperiled

fishes. The Tennessee-Cumberland and

Coosa-Tallapoosa drainages have the

highest number of imperiled fish species

in the South.

Warren et al. (1997) found that fish

families in the Southeast with dispropor-

tionately high levels of imperilment

characteristically live in isolated wetland

habitats, groundwater habitats, or benthic

habitats. Angermeier (1995) found an

association between extirpation of fish

species in Virginia and three ecological

characteristics: diadromy, limited physi-

ographic range, and limited range of

water sizes. According to Etnier (1997),

sedimentation and alteration of habitats

(primarily impoundments and channeli-

zation) are responsible for about 75

percent of fish species declines in the

South.

Invertebrates make up 95 percent of the

world’s biodiversity; however, with the

exception of the few well-studied species

of mussels, crayfishes, and insects, it is

not known how many invertebrate spe-

cies are declining, endangered, or extinct

(Strayer 1998). Invertebrate species most

at risk are probably those with small

ranges that live in habitats that have been

negatively altered by humans. Because

little is known about the distribution and

ecology of many freshwater invertebrates,

it is difficult to identify the major threats

to their existence. Invertebrates make up
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a high proportion of aquatic fauna and

their well being must be measured in

order to preserve aquatic biodiversity

(Wilson 1988).

Few extensive surveys were historically

conducted on southern freshwater mol-

lusks, making it difficult to make infer-

ences about the changes in diversity,

abundance, and distribution over the last

100 years (Neves et al. 1997). Freshwa-

ter mussels and snails both reached their

highest diversity in the shoal habitat of

medium and large rivers, particularly in

the Mobile and Tennessee-Cumberland

subregions. Unfortunately, most shoal

habitat in rivers has been destroyed by

impoundments and channelization. With-

in the Mobile Basin, 26 species and 4

genera of snails are presumed to be

extinct and only 25 percent of the fresh-

water mussel fauna in the United States

are considered to have stable populations

(Williams et al. 1992).

Until recently, little attention was given

to the decline and disappearance of the

aquatic gastropods in the South. As a

result, the status of freshwater snails in

most southern drainages is virtually

unknown, and only a few species have

been federally listed as threatened or

endangered species (Neves et al. 1997).

The distribution of fingernail clams is

even less well known than that of the

freshwater mussels and snails, and the

conservation status of most species is

unknown (Neves et al. 1997).

Many crustacean species have small

distributions. More than 65 crayfish

species are currently known only from

one locality or river drainage (Taylor et al.

1996). Because of their limited distribu-

tions, many crayfish species have high

global ranks. The Nature Conservancy

considers 51 percent of United States

crayfish species to be at risk (Stein and

Flack 1997). However, there is some

dispute over their sensitivity to environ-

mental disturbances (Schuster 1997).

Little is known about the distribution and

ecology of some of the crustacean taxo-

nomic groups; thus, their conservation

status cannot be determined. As a result,

a number of taxonomic groups have no

species currently listed or being consid-

ered for Federal listing as threatened or

endangered (Schuster 1997).

Changes in the historic distribution and

abundance of aquatic insects in the South

cannot be determined because few exten-

sive surveys were conducted before the

1930’s. The southern logging boom and

associated deforestation, fires, and sedi-

mentation occurred before much was

known about aquatic insect fauna (Morse

et al. 1997). Because the knowledge of

aquatic insect distributions, population

sizes, and habitat requirements in the

South is incomplete, it is difficult to be

certain whether species are extinct, rare,

or in danger of extinction. However, some

aquatic insect species are thought to be

rare and possibly imperiled. Morse et al.

(1997) included 153 taxa on a list of rare

caddisflies, mayflies, stoneflies, and

dragonflies in the South.

Nymphal stages of some aquatic insects

are particularly vulnerable to adverse

modifications to their habitat such as
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siltation, oxygen depletion, chemical

pollution, or thermal changes. Like with

other aquatic groups, imperiled insects

often depend on habitats that have been

negatively changed by humans. Most

aquatic insects hatch into terrestrial

forms for a short portion of their lives;

therefore, they also depend on suitable

riparian habitat as well as suitable aquatic

habitat.

Although many amphibian species are in

dire need of a conservation program and

management, no coordinated large-scale

status assessment has been prepared for

the group. LaClaire (1997) includes 51

taxa in a list of imperiled amphibians in

the southeast, of which about 37 species

are aquatic or depend on aquatic habi-

tats for part of their life history. Habitat

destruction and fragmentation probably

are responsible for some of the declines

in amphibian populations. In the South,

Florida and Arkansas have both suffered

high losses of wetland habitat (US EPA

1997). Florida alone has lost over 9 mil-

lion acres of wetlands (Dodd, Jr. 1997).

Since many amphibians require a certain

mix of aquatic and terrestrial habitats, the

loss of one habitat may affect a species

even if the other habitat is still available.

For example, dusky gopher frogs utilize

gopher tortoise burrows outside the

breeding season. Conversion of longleaf

pine (Pinus taeda) stands to slash pine

(Pinus elliottii) has negatively affected

gopher tortoise habitat, which in turn has

negatively affected gopher frogs.

Buhlman and Gibbons (1997) estimate

that about 62 percent of the southern

aquatic reptile fauna is significantly

declining in at least a portion of their

range. Reasons for the decline include

collection of some species for the pet

trade, destruction and fragmentation of

wetland and riverine habitats, habitat

fragmentation by roads, alteration and

development of salt marsh habitats, and

destruction of adjacent terrestrial habitats

needed by semiaquatic species. Species

that inhabit rivers are the most imperiled

group of aquatic reptiles (Buhlman and

Gibbons 1997).

More than 80 percent of mammalian

species in the southeast are listed at

some level of concern throughout all, or a

portion of their ranges (Harvey and Clark

1997). Reasons for decline include

habitat loss and degradation or other

human-related factors. Imperiled mam-

mals associated with freshwater aquatic

habitats in the South include the West

Indian manatee, Florida panther (Puma

concolor coryi), Florida black bear (Ursus

americanus floridanus), Louisiana black

bear (U.americanus luteolus), water

shrew, gray bat (Myotis sodalis), and

Indiana bat (M. grisescens).

Of the many habitats used by birds in the

South, probably none are more threat-

ened with destruction and degradation

than those that depend on aquatic habi-

tats (Ford et al. 1997). Since pre-colonial

times, there have been extensive losses of

bottomland forests and wetlands in the

South. For example, Toledo Bend and

Sam Rayburn reservoirs in Texas inun-

dated about 247,100 acres along the

Sabine and Angelina Rivers, much of

which was once bottomland hardwood

forests (Dickson 1997). Researchers in
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Louisiana and east Texas found that bird

densities in mature bottomland hardwood

stands were two to four times greater than

densities in upland pine and pine/hard-

wood stands. Bird species that are doing

well in the South today include those

associated with open water, a habitat that

has increased during the past century

(Dickson 1997).
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Conservation Assessment
and Prioritization

hierarchy, such as communities and

ecosystems (Moyle and Yoshiyama 1994;

Angermeier and Schlosser 1995; Shute et

al. 1997). Protecting communities would

conserve most elements of biodiversity

more effectively and efficiently than

single-species management (Angermeier

and Schlosser 1995). Unfortunately, a

consistent protocol for classifying aquatic

communities is not yet available, al-

though several organizations and re-

searchers have been working on the

problem (Lammert et al. 1996; Maxwell

et al. 1995; Angermeier and Winston

1997; Seelbach et al. 1997). Ecologists

recognize the tremendous variation in

aquatic communities, but there is little

agreement on how many aquatic com-

munity types exist or how different two

communities must be to be considered

distinct types (Angermeier and Winston

1997).

Many articles have suggested that water-

sheds are appropriate aquatic ecosystem

units for setting conservation priorities

(Maxwell et al. 1995; US EPA 1997;

Master et al. 1998). The term “water-

shed” refers to any area of land across

which surface water drains to a common

point. This common usage of the term

could relate to a land area as large as the

Acommon problem for resource

agencies and conservation

organizations is how to use

limited resources such as time, money,

and energy to most effectively manage

and protect biological diversity.  Setting

conservation priorities is one of the most

crucial and difficult tasks that conserva-

tionists face (Angermeier and Winston

1997; Shute et al. 1997). Most aquatic

conservation efforts have been focused

on single-species management and habi-

tat preservation. Although this approach

has had some successes, it has failed to

preserve many populations or aquatic

biodiversity in general (Sheldon 1988;

Angermeier and Schlosser 1995; Shute

et al. 1997). The term “biodiversity” is

often misused as a synonym for “species

diversity” (Meffe and Carroll 1997).

Species diversity is a measure of the total

number of species in a habitat or commu-

nity; whereas, biodiversity encompasses

several organizational levels within each

of three distinct hierarchies: taxonomic,

genetic, and ecological (Angermeier

1995).

It is now widely recognized that aquatic

biodiversity, especially rare elements,

would be better protected by concentrat-

ing on higher levels within the biodiversity
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(Maxwell et al. 1995; Warren et al. 1997;

Abell et al. 1998). However, distributions

of more mobile aquatic species, such as

insects, reptiles, and amphibians, are less

likely to be correlated with subbasins

and other aquatic ecological units.  For

example, analysis of caddisfly distribu-

tions in the Interior Highlands found that

the caddisfly assemblages in three

different aquatic subregions were not

significantly different (USDA FS 1999).

Distributions of species that inhabit

subterranean systems also are less

correlated with subbasins because

groundwater systems may span several

surface drainages (Maxwell et al. 1995).

Complete protection of aquatic habitats

and biodiversity within a HU requires

control over the entire upstream network

and surrounding landscape. Even then,

aerial pollution can threaten aquatic

organisms (Maitland and Morgan 1997,

Sheldon 1988). Most subbasins in the

South have multiple landowners, aquatic

habitats, and species within their water-

sheds; thus, successful conservation can

only be achieved by cooperative efforts

and effective, integrated land-use plan-

ning on a regional scale (Shute et al.

1997).

Many authors have suggested attributes

to consider when evaluating areas for

aquatic conservation purposes (Anger-

meier and Winston 1997; Maitland and

Morgan 1997; Meffe and Carroll 1997;

Shute et al. 1997; Warren et al. 1997;

Abell et al. 1998; Master et al. 1998; US

EPA 1999,). The following attributes are

the most commonly suggested:

Mississippi River watershed or as small as

a few acres.

The term “watershed” also has a techni-

cal meaning that has been adopted for

use by federal agencies, state agencies,

academia, and nongovernmental organi-

zations. A “watershed” is defined within

a hierarchy (hydrologic unit) that divides

land into progressively smaller, nested

drainages. A nationally uniform system

for defining hydrologic units (HU) was

initially developed in the mid-1970’s by

the U.S. Geologic Survey and has since

been modified (Table 1).

Subbasins (see Table 1) are useful ecolo-

gical units because, in most cases, the

physical and chemical state of a stream

reflects topographic and geomorphic

characteristics. Land use practices within

drainages have the potential to affect

aquatic species and habitats, both di-

rectly and indirectly. However, this rela-

tionship may be less pronounced in areas

with karst geology, porous soils, or flat

terrain with swamps and marshes be-

cause stream conditions in these areas

tend to be less correlated with drainage

characteristics (Hughes and Omernick

1981).

The geoclimatic processes that created

subbasins have influenced for the distri-

bution of many aquatic organisms.

Species that spend their entire life cycles

in aquatic habitats, such as fish, mussels,

and some crayfish, tend to have similar

distribution patterns. These patterns often

correlate with aquatic ecological units

because they have been shaped by many

of the same forces over evolutionary time
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1.  Condition of area or watershed.

2.  Diversity and uniqueness of

habitats.

3.  Species diversity and number of

endemic species.

4.  Ownership complexity and

protection.

5.  Degree of rarity including declin-

ing species, communities, and

habitats.

6.  Conservation rank of habitats and

viability of populations.

7.  Small but unique or important

habitats.

8.  Representativeness of the region.

9.  Feasibility of effective

conservation.

These nine attributes may vary in impor-

tance, depending on the objectives of a

conservation effort. For example, if the

objective is to choose areas that will

represent the aquatic biodiversity of a

region, agencies and other interested

groups may focus on watersheds that are

still in good condition with viable species

populations. However, if the objective is

to choose areas for habitat and species

restoration, watersheds in poor condition

might be selected. Some groups have

developed attribute-scoring systems to

help them rank and select aquatic habi-

tats according to their objectives. How-

ever, according to Maitland and Morgan

(1997), any method of evaluation should

be seen as an aid to human judgment

rather than as a complete answer.

Several agencies and other interested

groups have recently completed assess-

ments of aquatic resources in the South.

Federal and state agencies produced

aquatic resource reports as part of large-

scale assessments of the southern Appa-

lachian Mountains (SAMAB 1996) and

Interior Highlands (USDA FS 1999). The

Nature Conservancy and the Southern

Appalachian Forest Coalition conducted

ecoregional planning for the southern

Blue Ridge physiographic province that

included an assessment of rare aquatic

species and habitats (TNC 1999). The

Southern Appalachian Forest Coalition

and Pacific Rivers Council sponsored a

“rapid assessment” of the best aquatic

diversity/integrity areas associated with

national forests in the southern Appala-

chian Mountains (McLarney 1999). Each

state in the South has prepared a Unified

Watershed Assessment (1998) as part of

the President’s Clean Water Action Plan.

The purpose of the Unified Watershed

Assessments was to identify watersheds

needing restoration, watersheds needing

preventive action to sustain water quality

and aquatic ecosystems, and pristine or

sensitive watersheds on federal lands

needing protection.

The WWF recently published a conser-

vation assessment of the freshwater eco-

regions of North America (Abell et al.

1998.). The ecoregions are based on

Maxwell et al. (1995) and defined as rela-

tively large areas of water that contain a

geographically distinct assemblage of

natural communities. To set priorities for

conservation, WWF considered both the

biological distinctiveness and conserva-

tion status of each ecoregion. Most

southern aquatic subregions are ranked

as global in biological distinctiveness

importance and as endangered or critical
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Table 4. Biological distinctiveness and conservation status of southern aquatic
subregions (from Abell et al. 1998).

in conservation status (Table 4). The

Nature Conservancy analyzed fish and

mussel distribution data to select critical

watersheds in the United States for

protecting freshwater biodiversity (Master

et al. 1998). Approximately 56 percent of

their 327 critical watersheds occur in

southern states.

noigerbuScitauqA
lacigoloiB

ssenevitcnitsiD
ecnatropmI

noitavresnoC
yrogetaCsutatS

fodoohilekiL
staerhTerutuF

ekaepasehC latnenitnoC deregnadnE hgiH

citnaltAhtuoS labolG lacitirC hgiH

fluGadirolF latnenitnoC lacitirC-elbatS.leR hgiH-muideM

eliboM labolG lacitirC hgiH

tnemyabmEippississiM labolG lacitirC hgiH

ippississiMreppU labolG elbarenluV woL

dnalrebmuC-eessenneT labolG deregnadnE hgiH

sdnalhgiHroiretnI lanoigeroiB elbatS-tcatnI.leR muideM-woL

fluGsaxeT latnenitnoC elbarenluV muideM

naebbiraC deknarton deknarton deknarton

Biological Distinctiveness was determined based on 4 main criteria: species
richness, species endemism, rare ecological and evolutionary phenomena, and
global rarity of habitat type. Conservation Status was determined based on 7
criteria: degree of land cover alteration, water quality degradation, alteration of
hydrographic integrity, degree of habitat fragmentation, additional losses of
intact original habitat, effects of introduced species, and direct species ex-
ploitation. Likelihood of Future Threats was based on experts opinion.
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Over the last several years, the

Forest Service has shifted its

focus from individual site and

species management to ecosystem

management. To help assess aquatic

ecosystems, the Forest Service devel-

oped a hierarchy of aquatic ecological

units in North America (Maxwell et al.

1995). Aquatic ecological units follow

subbasin boundaries and are delineated

based on native aquatic species distribu-

tions (primarily fish). In this assessment,

we used the subregion level of Maxwell’s

hierarchy, which is the smallest scale that

has been completed. Aquatic subregions

are defined as major drainage systems

that have unique fish species assem-

blages with similarity indices of less

than 70 percent (Edwards 1999).

Each of the national forests in the South-

ern Region was further divided into sub-

basins (eight-digit HU). The subbasin

(Table 1) was chosen because this is

recommended as the appropriate scale

for regional aquatic ecosystem assess-

ments (US EPA 1997; Master et al. 1998;

USGS 1999).

A questionnaire was developed, and each

national forest was asked to provide

information about their subbasins and

aquatic species distributions. Information

Assessment Methods

requested for each subbasin included:

National Forest ownership, land owner-

ship pattern, water quality, occurrence

of rare aquatic species, threatened and

endangered species recovery potential,

biological distinctiveness, public interest

and support, and sources of habitat

degradation.

To determine gaps in knowledge of

aquatic fauna distributions, national

forests were asked to estimate the per-

centage of habitat (in 10-percent incre-

ments) in each subbasin for which they

have adequate distributional surveys for

fish, mussels, snails, crayfish, amphib-

ians, and reptiles. Forests also were

asked to estimate the percentage of

stream area in each subbasin for which

they have characterized the physical

habitat units using a standardized survey

methodology such as basinwide or repre-

sentative reach estimates.

The global ranking system, developed by

TNC and used by state Natural Heritage

Programs, was used to identify rare

species in this assessment. Each species

in TNC system is given a rank ranging

from G1, extremely rare throughout its

range, to G5, very common. Species

designated as rare in this assessment

include all aquatic taxa that are ranked
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G1 through G3. Species ranked G3/G4

are not included. National forests were

instructed to include rare species that are

known to occur, or suspected to occur, on

or near national forest land. “Near na-

tional forest land” is rather vague but

generally means one of the following:

downstream within a distance where

Forest Service activities could potentially

effect habitats or species, within a

groundwater system with cave entrances

or springs near national forests, or semi-

aquatic species with known locations

near National Forests (insects, amphib-

ians, reptiles, mammals).

Sources of data for rare species locations

included state Natural Heritage Programs,

U.S. Fish and Wildlife Service, Forest

Service, published books and journal

articles, and unpublished survey data.

Plants were not included in the assess-

ment because there is some confusion

over which species should be considered

“aquatic.”

The conservation rank of a subbasin was

determined by using four discriminators:

the number of federally listed threatened,

endangered, and proposed species; num-

ber of sensitive species; TNC critical

watershed designation; and human popu-

lation change. A scoring system was

developed for each discriminator.

Number of Federally Listed Threatened,

Endangered, or Proposed (T&E) Species

– Data Source: U.S. Fish and Wildlife

Service, state Natural Heritage Programs,

Forest Service. Rationale: Under the En-

dangered Species Act, the Forest Service

is legally responsible for management

and protection of T&E species and

habitat. This discriminator includes

species known to occur on or nearby

National Forest System land. Within a

stream or river, T&E species found

downstream of national forest land are

included if forest management activities

could potentially affect species or habitat.

Plant species are not included. The T&E

species score is determined as follows:

No known T&E species = 0 points.

1 - 2 known T&E species = 1 point.

3 - 5 known T&E species = 2 points.

> 5 known T&E species = 3 points.

Number of Sensitive Species – Data

Source: State Natural Heritage Programs,

Forest Service, and faunal reference

books (for example Etnier and Starnes

1993). Rationale: The Forest Service has

legal responsibilities for managing rare

species and habitat. This discriminator

includes all freshwater species ranked G1

to G3 using TNC global ranking system,

excluding the T&E species. It does not

include plant species or those species

ranked as G3/G4. This discriminator

includes species known to occur on or

near national forest land. Within a stream

or river, sensitive species found down-

stream of national forest land are included

if forest management activities could

potentially affect species or habitat. The

sensitive species score is determined as

follows:

No known Sensitive species = 0

points.

1 - 5 known Sensitive species = 1

point.

> 5 known Sensitive species = 2

point.
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The Nature Conservancy Critical Water-

sheds – Data Source: Master et al.

(1998). Rationale: TNC analyzed fish and

mussel species distribution data to select

327 critical subbasins in the United

States. Freshwater snails, crayfish, and

aquatic insects were not included be-

cause distributional data for these species

is limited. Protection and restoration of

TNC critical watersheds would conserve

at least two populations of almost all

imperiled fish and mussel species in the

United States. According to Master et al.

(1998), this set of watersheds is not a

definitive list to protect all freshwater

biodiversity, but provides a starting point

for conservation action. The TNC critical

watershed score is determined as follows:

Not designated as a critical watershed

= 0 points.

Designated as a critical watershed

= 1 point.

Human Population Change – Data

Source: US EPA 1999 (U.S. Census

Bureau data). Rationale: This is an

indicator of possible increased pressure

on aquatic resources from development

and increased public interest within a

subbasin. This discriminator is the human

population change within a subbasin from

1980 to 1990. The population score is

determined as follows:

< 7 percent increase = 0 points.

> 7 percent increase = 1 point.

Conservation Rank Score = Number of

T&E Species + Number of Sensitive

Species + TNC Critical Watershed number

+ Human Population Change.

Subbasins were grouped into categories

based on Conservation Rank Scores as

follows:

Low Conservation Rank includes

scores 0 - 2.

Medium Conservation Rank includes

scores 3 - 5.

High Conservation Rank includes

scores 6 - 7.
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Aquatic Fauna Distribution &
Habitat Data Gaps

One of the common issues mentioned by

authors in the recently published “Aquatic

Fauna in Peril: the Southeastern Perspec-

tive” (Benz and Collins 1997) is the lack

of basic information for most aquatic

species. Historically, extensive biological

inventories were not conducted in most

southern aquatic ecosystems (Neves et

al. 1997). As a result, the rich aquatic

fauna of the South is still poorly known,

especially the invertebrate groups. Wise

management of aquatic resources is

difficult without adequate information on

the distribution and life history of aquatic

species.

On average, national forests in the

Southern Region estimated that they have

adequate fish distribution data for about

43 percent of the habitat in each subba-

sin, although this number ranged from

zero to 90 percent (Appendix B). Be-

cause of the traditional emphasis on

recreational fishing, most national forests

have good fish distribution and population

data for ponds, lakes, and trout streams.

The national forests may have interpreted

this question as meaning distribution data

collected by the forest, rather than

Results and Discussion

adequate fish distribution data from all

available sources. As a result, they may

have underestimated the percentage of

streams with adequate fish distribution

data. More is known about fish than any

other aquatic organism because of their

size, abundance, economic importance,

and comparative ease of capture and

identification (Karr 1981). Natural re-

source agencies and universities have

extensive (temporal and spatial) fish

collection records. As a result, many field

guides and atlases for fish are currently

available. Most southern states either

have an adequate book on their respec-

tive freshwater fishes with identification

keys and distribution maps, or one in

preparation or press. Many state and

federal agencies, museums, and universi-

ties are in the process of placing their fish

data into computer databases and Geo-

graphic Information System (GIS) and

some of this data is currently obtainable

through the Internet.

Most reptiles and amphibians are consid-

ered to be “terrestrial wildlife,” although

we have included a few aquatic species in

this assessment. Many amphibian and

reptile inventories have been conducted

in the South, but much of the information

remains unpublished and generally
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unavailable (Dodd 1997). Several am-

phibian and reptile field guides currently

are available, and amateur herpetologists

collect much distributional information.

However, most national forests have only

conducted surveys for rare species. On

average, national forests estimate that

they have adequate amphibian and reptile

distribution data for only five percent of

the habitat in each subbasin (range = 0 -

40%; Appendix B).

Until recently, aquatic invertebrate groups

were generally ignored except by taxono-

mists and researchers specializing in

various groups. Aquatic invertebrates

tend to be less well known than verte-

brates because of their small size, cryptic

habits, taxonomy problems, and general

lack of interest to the public. Most of the

larger invertebrate species inhabiting

southern lakes and streams probably

have been discovered and described, but

new species of insects, large crustaceans,

and mollusks are still being described

(Strayer 1998). Small aquatic inverte-

brates that live in unusual habitats are not

well known. Distributions of some inverte-

brate groups are difficult to determine

because only a few taxonomic experts

can identify them to species.

Few extensive historic surveys were

conducted for southern freshwater mol-

lusk taxa (Neves et al. 1997). Early

naturalists primarily were interested in

describing new species; therefore, they

collected mussels and snails from large

rivers and tended to neglect the smaller

streams that are now prominent features

of southern national forests. As a result of

the emphasis on large streams, little

historic distribution data exists for mol-

lusks in most national forest streams.

Freshwater mussels have attracted much

attention in the last 20 years because of

the high number of imperiled species.

Freshwater mussel books, with distribu-

tion maps and identification keys, are

now available for some southern states

including Arkansas (Harris and Gordon

1990), Florida (Heard 1979), Louisiana

(Vidrine 1993), Puerto Rico (Van Der

Schalie 1948), Tennessee (Parmalee and

Bogan 1998), and Texas (Howells et al.

1996). Knowledge of mussel distributions

varies greatly by individual national

forests. On average, national forests

estimate that they have adequate fresh-

water mussel distribution data for about

38 percent of the habitat in each subbasin

(range = 0 – 90%; Appendix B).

Less is known about the distribution of

other freshwater mollusks. Snails and

fingernail clams have not attracted as

much attention because few species are

federally listed as threatened or endan-

gered. Conducting distributional surveys

for this group is difficult because the

taxonomy is still undetermined, and

adequate identification keys and distribu-

tion maps are not available. Nevertheless,

national forests estimate that they have

adequate snail distribution data for about

12 percent of the habitat in each subbasin

(range = 0 – 90%; Appendix B).

Comprehensive distributional surveys of

fingernail clams in the United States have

not been conducted, mostly because of

their small size, difficulty of identification,

and lack of public interest. Neves et al.
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(1997) recommend that more extensive

and intensive sampling of permanent and

ephemeral habitats is needed to deter-

mine the distribution of fingernail clam

species.

Most research on freshwater crustaceans

in the South has been focused on eco-

nomically important shrimp and crayfish

species that are raised for bait and human

consumption (Schuster 1997). Less than

one-quarter of crayfish species have

common names (Williams et al. 1989).

Distributional surveys have been con-

ducted for many noncommercial species,

but the information is not readily avail-

able. For instance, crayfish publications

with distribution maps and identification

keys exist for many Southern States

including Arkansas (Bouchard and Robi-

son 1980), Florida (Hobbs 1942), Geor-

gia (Hobbs 1981), Kentucky (Rhoades

1944), Louisiana (Penn 1959), Oklahoma

(Reimer 1969), Tennessee (Bouchard

1972), and West Virginia (Jezerinac et al.

1995); however, most of these are now

out-of-print or difficult to find. Agencies

and researchers in some Southern States

are now working on crayfish distributions

and should produce publications in the

near future. Few national forests have

conducted systematic surveys to deter-

mine the crayfish species that occur

within their boundaries. On average,

national forests estimate that they have

adequate crayfish distribution data for

about 11 percent of the habitat in each

subbasin (range = 0 – 90%; Appendix B).

Other freshwater crustaceans include

shrimp, isopods, amphipods, ostracods,

cladocerans, and branchiopods. The

taxonomy of many of these groups is still

in great flux (Schuster 1997). However,

isopods and amphipods, despite their

small size, are among the most studied

of North American freshwater crustacea

(Hobbs 1992). Most national forests have

not inventoried these groups, although

distribution data is available for many

species. Streams on the Caribbean

National Forest are dominated by fresh-

water shrimp species, and the forest has

adequate inventory information for about

nine percent of the habitat.

New aquatic insect species are found

every year in the South, but little is

known about the distribution, ecology, life

history, and habitat requirements of many

species (Morse et al. 1997). Finding and

identifying aquatic insects is often difficult

because of their small size, cryptic habits,

and taxonomy problems. Distributional

data for aquatic insects has not been

compiled for the South and is scattered

in various university, museum, and

agency files. Identification guides for

North American aquatic insects (i.e.

Merritt and Cummins 1984) are widely

available, and some southern states have

publications with identification keys and

distribution maps.

 On average, national forests estimate

that they have adequate aquatic insect

distribution data for about 10 percent of

the habitat in each subbasin (range = 0 –

80%; Appendix B). Many aquatic habitats

on national forests such as small streams,

seeps, and springs have not been ad-

equately surveyed for insects (Morse et

al. 1997). Some national forests and

many state agencies are sampling
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aquatic insects as part of a rapid bio-

assessment protocol for monitoring

stream health but aquatic insects are

generally identified to taxonomic family

rather than species.

Complete inventories of all aquatic

habitats have not been completed on

national forests. On average, national

forests estimated that they have adequate

stream habitat data for about 12 percent

of the habitat in each subbasin (range = 0

– 90%; Appendix B). Aquatic habitats

such as southern mountain fens, pitcher

plant bogs, swamps, ephemeral ponds,

springs, seeps, and bays have not been

well surveyed.

Basic life history and ecology information

is lacking for most aquatic species, even

those as well known as fish. Without

adequate life history information, we

cannot determine the viability of popula-

tions or the habitat needed to support all

life stages.

Rare Species

Rare aquatic species found on or near

national forests in the South include 87

fish, 46 crustaceans, 111 mollusks, 9

amphibians, 4 birds, 7 reptiles, 27 in-

sects, and 3 mammals. Of the 157

subbasins included in southern national

forests, 138 are inhabited by at least one

rare aquatic species (Appendix C and D).

Subbasins with the most rare species

primarily occur in the Tennessee/Cum-

berland and Mobile subregions. The

Upper Cumberland on the Daniel Boone

and Jefferson National Forests contains

41 rare species, the greatest number of

rare aquatic taxa found on or near any

national forest land in the South. Scien-

tific names are listed in Tables 5-8.

Rare fish species found on or near south-

ern national forests include 5 sturgeon,

31 minnows, 37 darters, 7 madtoms, 2

cavefish, 1 lamprey, 1 bass, 2 suckers,

and 1 topminnow (Table 5). Darters and

minnows account for 79 percent of our

rare fish species. The greatest numbers

of rare fish species are endemic to the

Tennessee/Cumberland (17 species),

Mobile (15 species), and Interior High-

lands (12 species). Warren et al. (1997)

found that drainages in the South that

have a high number of endemic species

also have the highest percentages of

imperiled species. One-fourth of the rare

fish species on our list are federally listed

as threatened or endangered species.

Of the 87 rare fish taxa, 7 inhabit big

rivers, 33 inhabit medium rivers, 20

inhabit creeks, 16 inhabit both creeks

and medium rivers, 8 inhabit headwater

streams and spring runs, 2 inhabit caves,

and 1 inhabits lentic or slow moving

water (Table 5). Species that prefer big

and medium river habitat generally are

found peripheral to, or downstream of,

southern national forests. Many rare

species, including most darters, mad-

toms, and sturgeons, are benthic or bot-

tom dwellers. Degradation of streams

often affects benthic species first because

they are in contact with any pollutants

that are deposited on the substrate (War-

ren et al. 1997). Examples of rare fish

species for which national forests provide

much of the remaining high-quality habi-

tat are yellowfin, smoky, Caddo, and
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Table 5.  Characteristics of rare fish species on or near national forests in the South.

seicepS emaNnommoC tatS cimednE tatibaH

murtsoriverbresnepicA noegrutsesontrohs e - rdana,rb

snecsevlufresnepicA noegrutsekal s - rb

sublasuhcnyhrihpacS noegrutsdillap e - rb

isukttussuhcnyhrihpac noegrutsamabalA p eliboM rb

iotosed.oresnepic noegrutsfluG t - rdana,rb

eabahacsiportoN renihsabahaC e eliboM rm

sutanoziblasiportoN renihsenozelap e bmuC-nT rm

idrarigsiportoN renihsreviRsasnakrA t - rm

repsarepmessiportoN renihsdaehhguor s ekaepasehC rm,rc

eebmulsulitomeS buhcsllihdnas s citnaltA.S wh

amenazallenirpyC buhceetnaS s citnaltA.S rc

sispelispyhsiportoN renihselacshgih s eliboM rc

aruneaxallenirpy renihsahamatlA s citnaltA.S rm,rc

amesillacallenirpyC renihseeglumkO s citnaltA.S rm

aineatillacallenirpyC renihsepirtseulb s fluGlF rm

atatcnupaenilsispobyH buhcdenil s eliboM rc

sumotsonalemsiportoN renihshtuomkcalb s fluGlF citnel

suluteretsuibocanehP wonnimahwanaK s SMreppU rm,rc

nifwas.pssiportoN renihsnifwas s bmuC-nT rm

sisneessennetsunixohP ecadeessenneT s bmuC-nT wh

murbalissarcsuibocanehP wonnimspiltaf s bmuC-nT rc

summoirasiportoN renihseyepop s - rm

sudillaprepsiportoN renihsdereppep s sdnalhgiH.tnI rm

sunacrazosiportoN renihskrazO s sdnalhgiH.tnI rm,rc

iregrubnetosiportoN renihsihcimaiK s sdnalhgiH.tnI rc

isbbuhsiportonoret renihsdaeheulb s sdnalhgiH.tnI el,rc

silahcunsuhtangobyH wonnimyrevlissM s - rb

supocsonarusiportoN renihsrezagyks s - rm,rc

eanibassiportoN renihsenibaS s - rm,rc

idriabsiportoN renihsreviRdeR s - rb,rm

inoslenssururhtyL renihsniatnuomatihcauO s sdnalhgiH.tnI rm,rc

isdeelallenirpyC renihsnifrennab s - rm

aelureacallenirpyC renihseulb t eliboM rc,rm

sisnednalrebmucsunixohP ecadediskcalb t bmuC-nT wh

ahcanomallenirpyC buhcniftops t bmuC-nT rm

inhacxatsymirE buhcrednels t bmuC-nT rm

iyileergnozymoyhthcI yerpmalkoorbniatnuom s - rc

anirehtnapanicreP retraddrapoel t sdnalhgiH.tnI rm,rc

isanatanicreP retradlians t bmuC-nT rm
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seicepS emaNnommoC tatS cimednE tatibaH

ataeniloruaanicreP retradenildlog t eliboM rm

ittocsamotsoehtE retradeekorehC t eliboM rc

alahpeconmyganicreP retradaihcalappA s SMreppU rc

rotallebamotsoehtE retradroirraW s eliboM rc

inosivadamotsoehtE retradeehctahwatcohC s fluGlF rc

ieroomamotsoehtE retradkeehcwolley s sdnalhgiH.tnI rc,wh

aedinaruanicreP retradgnizagrats s - rm

atusananicreP retradesongnol s sdnalhgiH.tnI rm,rc

aralcatpyrcommA retraddnasnretsew s - rm

allerpsaairallatsyrC retradlatsyrc s - rm

musrodidillapamotsoehtE retradkcabelap s sdnalhgiH.tnI wh

iyenaramotsoehtE retradoozaY s tnmyabmEsM rc

mutarenluvamotsoehtE retraddednuow s bmuC-nT rm

specitucaamotsoehtE retraddaehprahs s bmuC-nT rm

atamauqsanicreP retradevilo s bmuC-nT rm

alahpecorcamanicreP retraddaehgnol s - rm

inotrubanicreP hcrepgoledishctolb s bmuC-nT rm

muerenicamotsoehtE retradyhsa s bmuC-nT rm

mutalucamamotsoehtE retraddettops s - rm

adiculepatpyrcommA retraddnasnretsaE s - rc,rm

eanasus.namotsoehtE retradynnhojdnalrebmuC s bmuC-nT rc,wh

inrubsoamotsoehtE retradydnac s SMreppU rc

alucitnelanicreP retraddelkcerf s - rm

allesirtamotsoehtE retradtopsirt s eliboM rc

amertidamotsoehtE retradretawdloc s eliboM rps

murtsoriverbamotsoehtE retradyadiloh s eliboM rc

muruncrepamotsoehtE retradliatyksud e bmuC-nT rm

eahawoteamotsoehtE retradhawotE e eliboM rc

sillocamotsoehtE retradaniloraC s citnaltA.S rc

isniknejanicreP hcrepgolaguasanoC e eliboM rm

allesetnaanicreP retradrebma e eliboM rm

xeranicreP hcrepgolekonaoR e citnaltA.S rm

eonaceppitamotsoehtE retradeonaceppiT s - rm

inigarcamotsoehtE retradsasnakrA s - wh,ps

siramlapanicreP retradeznorb s eliboM rc,rm

easorsispoylbmA hsifevackrazO t sdnalhgiH.tnI evac

suenarretbussyhthcilhpyT hsifevacnrehtuos s - evac

iyeliabsurutoN motdamykoms e bmuC-nT rc

irenhcalsurutoN motdamatihcauO s sdnalhgiH.tnI rm,rc

itrebligsurutoN motdamnifegnaro s ekaepasehC rm,rc

sutinumsurutoN motdamyllebelkcerf s - rm
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STAT = Status

e = federally-listed as endangered species.

t  = federally-listed as threatened species.

p = species proposed for federal-listing as threatened or

endangered.

s = sensitive, species globally ranked by The Nature

Conservancy as G1-G3.

Habitat

anadr = anadromous (lives in saltwater, spawns in freshwater)

br = big river

mr = medium river

cr = creek

hw = headwater stream

sp = spring

cave = cave

Endemic to Aquatic Subregions (figure 4)

Chesapeake = Chesapeake

S. Atlantic = South Atlantic

Fl Gulf = Florida Gulf

Mobile = Mobile

Ms Embayment = Mississippi Embayment

Upper MS = Upper Mississippi

Tn-Cumb = Tennessee/Cumberland

Int. Highlands = Interior Highlands

Tx Gulf = Texas Gulf

Caribbean = Caribbean

Data Sources

Etnier 1997.

Etnier and Starnes 1993.

Jenkins and Burkhead 1994.

Lee et al. 1980 et seq.

Mettee et al. 1996.

Page and Burr 1991.

Robison and Buchanan 1988.

TNC 1997b.

seicepS emaNnommoC tatS cimednE tatibaH

irolyatsurutoN motdamoddaC s sdnalhgiH.tnI rm,rc

susomgitssurutoN motdamnrehtron s - rm

sinnipivalfsurutoN motdamnifwolley t bmuC-nT rc

irenhcalamotsoxoM kcorpmujretaerg s fluGlF rc

sutagnolesutpelcyC rekcuseulb s - rm,rb

sunozyruesuludnuF wonnimpotepirtsdaorb s tnmyabmEsM rc

suitonsuretporciM ssabeennawuS s fluGlF rm
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Table 6. Characteristics of rare aquatic mollusk species found on or near national forests in the South.

seicepS emaNnommoC tatS cimednE tatibaH

aerupruportaatnodimsalA eotklednalrebmuC e bmuC-nT rm,rc

anailenevaratnodimsalA eotklenaihcalappA e bmuC-nT rm

asociravatnodimsalA retaolfkoorb s - rm,rc

anaithgirwatnodimsalA lessum-craeenokcolhcO s fluGlF rm

iirelsienamelbmA egdireerhttaf e fluGlF rb,rm

atacilprep.pamelbmA ekaldnuor s - rb,rm

sutarginedsediotnodonA llehsrepapdnalrebmuC s bmuC-nT rc

sutaidarsediotnodonA llehskeercdeyar s - rm,rc

susogarfnocsnedicrA koobtekcop-kcor s - rb,rm

ireleehwaisnakrA koobtekcop-kcoratihcauO e sdnalhgiH.tnI rm

atnodonomaidnalrebmu esacelcatceps s - rm,rb

itrebaainegorpyC llehsnafnretsew s sdnalhgiH.tnI rm

airagetsainegorpyC llehsnaf e - rm,rb

samordsumorD lessumylraepyrademord e bmuC-nT rm,rb

aenehaoitpillE ecnalnrehtuos s - rm

atatcraoitpillE ekipsetaciled s eliboM rc,rm

ataloecnaloitpillE ecnalwolley s - rc,rm

sunaitaolssuediotpillE rebmilcknabelprup t fluGlF rb,rm

snediverbamsalboipE llehsbmocdnalrebmuC e bmuC-nT rb,rm

simrofeaspacamsalboipE lessumretsyo e bmuC-nT rb,rm

anitnerolf.famsalboipE mossolbwolley e - rb,rm

ireklaw.famsalboipE llehselffirnat e bmuC-nT rc,rm

atairtsatemamsalboipE llehsbmocdnalpu e eliboM rc,rm

sisnegoolachtoamsalboipE llehsnrocanrehtuos e eliboM rc,rm

mulucanrebug.tamsalboipE mossolbneerg e bmuC-nT rm

anaignar.tamsalboip llehselffirnrehtron e - rb,rm

asolurot.tamsalboipE mossolbdelcrebut e - rb,rm

arteuqirtamsalboipE xobffuns s bmuC-nT rb,rm

iweksaaianocsuF eotgipsaxeT s fluGxT rm

anaisenrabaianocsu eotgipeessenneT s bmuC-nT rb,rm

rocaianocsuF eotgipynihs e bmuC-nT rb,rm

suloenucaianocsuF eotgipdeyar-enif e bmuC-nT rb,rm

sisnenanalaianocsuF eotgipelgnairt s fluGxT rm,rc

inosamaianocsuF eotgipcitnaltA s - rc,rm

adnutorbusaianocsuF dilos-gnol s bmuC-nT rb,rm

assiccusaianocsuF eotgipelprup s fluGlF rm,rc

atalanetsimeH lessumylraepgnikcarc e - rm,rb

atpurbasilispmaL tekcumknip e - rb

silitlasilispmaL koobtekcopdenil-enif t eliboM rm,rc
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seicepS emaNnommoC tatS cimednE tatibaH

anaidyhsilispmaL tekcumtafanaisiuoL s - rb,rm

silavorepsilispmaL tekcumercan-egnaro t eliboM rm,rc

illewopsilispmaL tekcumtafsasnakrA t sdnalhgiH.tnI rm

arutassilispmaL koobtekcopknabdnas s - rb,rm

atalugnabussilispmaL koobtekcopdeyar-ynihs e fluGlF rm

atarocedanogimsaL rettilpsleehaniloraC e citnaltA.S rc

ainotslohanogimsaL rettilpsleeheessenneT s - rm,rc

sidirivbusanogimsaL retaolfneerg s - rc,rm

susomirxoimeL lessumylraepgniwdrib e bmuC-nT rm,rb

nodotpelaedotpeL llehselacs p - rb,rm

sediollebalodainotgnixeL lessumylraepedisbals s bmuC-nT rb,rm

ilebmeharefitiragraM llehslraepanaisiuoL t tnmyabmEsM rc

sumissitucasudinoideM llehsnisaccomamabalA t eliboM rm,rc

suluvrapsudinoideM llehsnisaccomasooC e eliboM rm,rc

sutallicinepsudinoideM llehsnisaccomflug e fluGlF rm,rc

sunainospmissudinoideM llehsnisaccomeenkcolhcO e fluGlF rm

anaikyobsaianolageM draobhsawdnuor s fluGlF rm

anainoskcajairavobO tunyrokcihnrehtuos s - rm

asuterairavobO knipgnir e - rb

adnutorbusairavobO tunyrokcihdnuor s - rb,rm

alubafsaigeP lessumylraepgniw-elttil e bmuC-nT rm,rc

susocirtacicsusabohtelP kcabytrawetihw e - rb

sunairepoocsusabohtelP kcabelpmiptoof-egnaro e - rb

suyhpycsusabohtelP esonpeehs s - rb,rm

munaeldaebameboruelP eotgipippississiM s tnmyabmEsM rm

avalcameboruelP llehsbulc e - rb,rm

anillocameboruelP lessumynipssemaJ e ekaepasehC rm,rc

mutadrocameboruelP eotgipoihO s - rb

musicedameboruelP llehsbulcnrehtuos e eliboM rc,rm

muvrufameboruelP eotgipkrad e eliboM rm,rc

munaigroegameboruelP eotgipnrehtuos e eliboM rm,rc

emrofivoameboruelP llehsbulceessenneT s bmuC-nT rb,rm

mutavorepameboruelP llehsbulcetavo e eliboM rc,rm

munelpameboruelP eotgiphguor e - rm,rb

mutadimarypameboruelP eotgipdimaryp s - rb,rm

emrofirypameboruelP eotgiplavo e fluGlF rm,rc

illeddirameboruelP eotgipanaisiuoL s - rm

suneahcihpmasulimatoP rettilpsleehsaxeT s fluGxT rm

isenojsuhcnarbohcytP llehsyendiknrehtuos s fluGlF rm,rc

ineergsuhcnarbohcytP llehsyendikralugnairt e eliboM rm,rc

asobbignodonagyP retaolfdetalfni s citnaltA.S citnel
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STAT = Status

e = federally-listed as endangered species.

t = federally-listed as threatened species.

p = species proposed for federal-listing as threatened

 or endangered.

s = sensitive, species globally ranked by The Nature

 Conservancy as G1-G3.

Habitat

br = big river

mr = medium river

cr = creek

sp = spring

cave = cave

lentic = pond or other slow water habitat

seicepS emaNnommoC tatS cimednE tatibaH

atalligirts.calurdauQ toofstibbarhguor e bmuC-nT rm

sisnenotsuohalurdauQ kcabelpmiphtooms s - rm

arvenatemalurdauQ ecafyeknom s - rm

inotromasolutsupalurdauQ kcabelpmipnretsew s - rm

anaihpmuralurdauQ faelelpamegdir s eliboM rm

asrapsalurdauQ ecafyeknomnaihcalappA e bmuC-nT rb

augibmasaianospmiS lessumrednamalas s - rm

sisneaguasannocsutihportS lessumkeercamabalA s eliboM rm,rc

suxevbussutihportS lessumkeercnrehtuos s - rm,rc

sudivilamsaloxoT tupillilelprup s - rb,rm

sullupamsaloxoT tupillilhannavaS s citnaltA.S rc,citnel

eayggepaikcabrettU retaolfadirolF s fluGlF rm,rc

sisnesasnakraasolliV llehskeercatihcauO s sdnalhgiH.tnI rm

silartsuaasolliV llehsdnasnrehtuos s fluGlF rm,rc

sisnewatcohcasolliV naebwatcohC s fluGlF rm,rc

asolubenasolliV wobniaramabalA s eliboM rm,rc

aerupruprepasolliV naebelprup e bmuC-nT rm

silabartasolliV naebdnalrebmuC e bmuC-nT rm,rc

snarbmu.vasolliV llehskeercasooC s eliboM rm,rc

anainahguavasolliV llehskeercaniloraC s citnaltA.S rm,rc

asollivasolliV wobniarynwod s - rm,rc

sucnypnocartsoahpA liansebordyhesned s citnaltA.S ps

alletanercaimilE liansaimileyecal t eliboM rc,rm

aeratratsnegitnoF liansevacnagro s sMreppU evac

alletirrutsnegitnoF liansevacreirbneerG s sMreppU evac

silaivulfoI liansrevirynips s bmuC-nT rb,rm

assarcsixotpeL liansredluob s bmuC-nT rb,rm

asorearpsixotpeL lianskcorxyno s - rb,rm

ataineatsixotpeL lianskcordetniap t eliboM rc,rm

simrofamotsolcycxalpoiL liansxalpoillacirdnilyc e eliboM rm

acifingamamotoluT liansamotolut e eliboM rb,rm
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Table 7. Characteristics of rare crustacean species found on or near national forests in the South.

Endemic to Aquatic Subregions (figure 4)
Chesapeake = Chesapeake;  S. Atlantic = South Atlantic;  Fl

Gulf = Florida Gulf; Mobile = Mobile;  Ms Embaymnt =

Mississippi Embayment;  Upper Ms = Upper Mississippi; Tn-

Cumb = Tennessee/Cumberland;  Int. Highlands = Interior

Highlands;  Tx Gulf = Texas Gulf

Data Sources
Burch 1973;  Burch 1989;  Deyrup and Franz 1994;  Harris

and Gordon 1990; Howells et al. 1996;  Neves 1991;

Parmalee and Bogan 1998; TNC 1997a; Turgeon et al. 1988;

Vidrine 1993

seicepS emaNnommoC sutatS tatibaH

ihctabsurabmaC hsifyarcssargeulB s sworrub

idrahcuobsurabmaC hsifyarckroFhtuoSgiB s smaerts

iyesuacsurabmaC hsifyarc s worrub,smaerts

sisneaguahcsurabmaC hsifyarcmaertseenocO s smaerts

ihsilgnesurabmaC hsifyarc s smaerts

suenartxesurabmaC hsifyarcaguamakcihC s smaerts

eaigroegsurabmaC hsifyarcnTelttiL s smaerts

sunaretevsurabmaC hsifyarc s smaerts

ihsirrapsurabmaC .yarcsretawdaeheessawiH s smaerts

surrubersurabmaC hsifyarcdaorBhcnerF s smaerts

isreybsurabmacillaF .yarcgniworrubredneval s sworrub

ealeinadsurabmacillaF .yarcgniworrubdelkceps s sworrub

inodrogsurabmacillaF hsifyarc s sworrub

iprahsurabmacillaF hsifyarc s sworrub

eanaejsurabmacillaF hsifyarc s sworrub

inwartssurabmacillaF hsifyarc s sworrub

irialballenoxaF hsifyarc s citnel

sutaunettasuesbboH hsifyarctelrevirlraeP s citnel

iyawahtahsetcenocrO hsifyarcdetniapehceT s smaerts

eatelamsetcenocrO hsifyarcdetniapeihctasiK s smaerts

eanemsetcenocrO hsifyarc s smaerts

ismailliwsetcenocrO hsifyarc s smaerts

regibrabsurabmacorP hsifyarceiriarPnoskcaJ s sworrub

sutaciledsurabmacorP hsifyarcevackeehcgib s naenarretbus

ikcirtapztifsurabmacorP hsifyarcliatynips s sworrub

sulucajsurabmacorP hsifyarcnilevaj s sworrub/citnel

ietnocelsurabmacorP hsifyarceliboM s smaerts

sunicrosurabmacorP .yarcevactsrakellivdooW s naenarretbus

easehcensurabmacorP hsifyarc s sworrub/citnel

sutcnicorginsurabmacorP hsifyarc s smaerts
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Status:

e = federally-listed as endangered species.

t = federally-listed as threatened species.

p = species proposed for federal-listing as threatened or

endangered.

s = sensitive, species globally ranked by The Nature

Conservancy as G1-G3.

Data Sources

Deyrup and Franz 1994.

Fitzpatrick Jr. 1983.

Hobbs Jr. 1981.

Hobbs Jr. 1989.

Hoffman 1991.

Robison 1997.

TNC 1997a.

 Williams et al. 1989.

seicepS emaNnommoC sutatS tatibaH

sunamimulpsurabmacorP hsifyarc s sworrub/citnel

iremiersurabmacorP hsifyarc s sworrub/citnel

siunetsurabmacorP hsifyarc s worrub/smaerts

isbbohxnognarC dopihpma s naenarretbus

sudnalrebmucsumorbogytS dopihpmaevacdnalrebmuC s naenarretbus

sutanigramesumorbogytS dopihpma s naenarretbus

inosugrefsumorbogytS dopihpma s naenarretbus

sepilicargsumorbogytS dopihpmaevacyellaVaodnanehS s naenarretbus

sunatnomsumorbogytS dopihpma s naenarretbus

inosirromsumorbogytS dopihpmaevacs’nosirroM s naenarretbus

sudnumsumorbogytS dopihpmaevac.oChtaB s naenarretbus

sunansumorbogytS dopihpma s naenarretbus

suvrapsumorbogytS dopihpma s naenarretbus

sutsullopsumorbogytS dopihpma s naenarretbus

sutcadersumorbogytS dopihpma s naenarretbus

7.pssumorbogytS dopihpma s naenarretbus

sutanipssumorbogytS dopihpma s naenarretbus

iregnislohaetodiceaC doposi s naenarretbus
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Table 8. Characteristics of rare aquatic amphibian, reptile, mammal, bird, and insect species found on or
near national forests in the South.

seicepS emaNnommoC sutatS tatibaH

SNAIBIHPMA

mutalugnicamotsybmA rednamalassdoowtalf t sdoowtalftew

aksulanujaecyruE rednamalasaksulanuJ s smaerts

sisnerenytaecyruE rednamalasamohalkO s smaerts,sgnirps

suenarretbussulihponiryG rednamalasgnirpsainigriVtseW s sevac

.pssurutceN godretawroirraWkcalB s smaerts

sutairtsrepsumlahtpotoN twendepirts s sdnop.pmet

suposeaotipacanaR gorfrehpogadirolF s sdnop.pmet

otipacotipacanaR gorfrehpoganiloraC s sdnop.pmet

asovesotipacanaR gorfrehpogyksuD s sdnop.pmet

SELITPER

sisneippississimrotagillA rotagilla t citauqasuoirav

iigrebnelhumsymmelC eltrutgob s swodaemtew

iruobrabsymetparG eltrutpams’ruobraB s srevir

itsnresymetparG eltrutpamaibmacsE s srevir,smaertsegral

atalucamivalfsymetparG eltrutpamdehctolb-wolley t srevir

sisneinnawusannicnocsymoduesP retoocrevireenawuS s sekal,srevir

susserpedsurehtonretS eltrutksumdenettalf t smaerts

SDRIB

allupsisnedanacsurG enarcllihdnasSM e sannavastew

sulahpecocuelsuteeailaH elgaedlab t srevir,sekal

anaciremaairetcyM krotsdoow e sdnop,spmaws

sossalahtamurallitnaanretS nrettsaelroiretni e srabdnasrevir

SLAMMAM

inellarebifoeN tarksumdeliat-dnuor s hsramwollahs

sutalutcnupsirtsulapxeroS werhsretawnrehtuos s smaertsykcorllams

sutanamsutehcirT eetanamnaidnItseW t srevir,seirautse

STCESNI

eaneeruamaneardyH
etunimnaneardyhs’neeruaM

elteebssom
s sevac

eessacojsutepagA ylfsiddac s smaertsetawdaeh

ireltubxalyhponaM ylfsiddacenilffilcs’reltuB s
enotsdnastew

secafkcor
acitraenalleinudaP ylfsiddacnalleinudapcitcraeN s smaertsretawdaeh

iyasretsageludroC liatekipss’yaS s segapeesgnirps
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Status:

e = federally-listed as endangered species.

t = federally-listed as threatened species.

p = species proposed for federal-listing as threatened

 or endangered.

s = sensitive, species globally ranked by The Nature

 Conservancy as G1-G3.

Data Sources

Carle 1982

Deyrup and Franz 1994

Harvey and Clark 1997

Hoffman 1991

Morse et al. 1997

Poulton and Stewart 1991

TNC 1997a

TNC 1997b

TNC 1999

Wiggins 1996

Wilson 1995

seicepS emaNnommoC sutatS tatibaH

siugnasnocsuhpmoG liatbulceekorehC s smaerts

sutunimidsuhpmoG liatbulcevitunimid s
demottob-dnas

smaerts
snedivrapsuhpmoG liatbulcyldneirf s smaerts

amitpessuhpmoG liatbulcs’amitpeS s srevirmuidem/llams

snorfidirivsuhpmoG liatbulcdecaf-neerg s sreviregral/muidem

atiragramaimorcaM remmiksdetlebalahatnaN s srevirmuidem/llams

odnumdesuhpmogoihpO liatekanss’dnumdE s srevir

iewohsuhpmogoihpO liatekansymgyp s sreviregral

sutavrucnisuhpmogoihpO liatekansnaihcalappA s smaerts

iellebsuhpmogorP liatbulcdetageiraV s
&sekaldemottob-dnas

segapeesgnirps
itrevlacarolhcotamoS dlaremes’trevlaC s segapeesgnirps

atiragramarolhcotamoS dlaremesaxeT s smaerts

isenwotsurulytS liatbulc’senwoT s srevirllams

iretsamffohelytocorcaM s’retsamffoH s sevac

iahsnovorpallennaD ylfyam s smaerts

sisnebahacairuenoeomoH ylfyamgniretlif-dnasabahaC s srevirydnas

inosnhojaibelhpotpeL ylfyamlliggnorps’nosnhoJ s smaertsllams

eanaejainpacollA ylfenotsretniwa s smaertstnettimretni

anakrazoainpacollA ylfenotsretniwa s smaertstnettimretni

iaktyzczsartcueL
nartcuelsgnirpsesuohloohcs

ylfenots
s sgnirps

easmailliwartcuelageM ylfenotsretniwerars’mailliW s sgnirps

inoslenxyretpoineaT ylfenotskcalbylraes’nosleN s smaertsllams



55

Ouachita madtoms; candy, holiday,

leopard, warrior, and duskytail darters;

Kiamichi and Ouachita Mountain shiners;

and blackside dace.

The two cavefish species are specialized

for life in underground waters. Both are

eyeless and unpigmented, spending their

entire lives in the pitch-black cave envi-

ronment (Robison and Buchanan 1988).

Caves are particularly susceptible to

human disturbances, and subterranean

habitats and species are under threat

worldwide. Some of these species, such

as the Suwannee bass, the coldwater

darter, and the Arkansas darter, are

adapted to springs or clean spring-fed

streams.

Rare freshwater mollusk species that are

found on or near national forests in the

South include 101 species of mussels

and 10 species of snails (Table 6).

Aquatic subregions with the most rare

endemic species include the Tennessee-

Cumberland (23 species), Mobile (20

species), and Florida Gulf (13 species).

Aquatic subregions are delineated based

primarily on fish distributions and may

not apply as well to freshwater mollusk

distributions (Edwards 1999).

Of the 111 rare mollusk species, 64

species inhabit medium to large rivers, 42

species inhabit creeks, 1 species inhabits

springs, 2 species inhabit caves, and 2

species inhabit lentic habitats (Table 6).

Species that inhabit medium or large

rivers generally are found downstream

of national forests. For example, none of

the 24 rare mollusks listed for the upper

Clinch subbasin are found on the

Jefferson National Forest, but many

occur within a mile downstream.

Lentic species include the inflated floater,

which is found in lakes and other slow

flowing water on the Oconee National

Forest in Georgia, and the Savannah

lilliput. This species is typically found

ponds and lakes but inhabits one stream

on the Uwharrie National Forest in North

Carolina. A few mollusk species occur

only on national forests. The dense hy-

drobe is a tiny aquatic snail with an entire

range that consists of one spring on the

Ocala National Forest in Florida.

A large number (44 percent) of the rare

mollusk species are federally listed as

threatened or endangered. Some of the

threatened or endangered mollusk spe-

cies for which we provide much of the

remaining stream habitat are the Louisi-

ana pearlshell, Carolina heelsplitter,

Cumberland elktoe, Cumberland bean,

little-wing pearlymussel, southern pigtoe,

dark pigtoe, fine-lined pocketbook,

orange-nacre mucket, Alabama moc-

casinshell, and triangular kidneyshell.

Rare freshwater crustaceans that are

found on or near national forests in the

South include 31 crayfish, 13 amphipods,

and 1 isopod. None of the migratory

shrimp species that inhabit streams on

the Caribbean National Forest were

included because they have not been

assigned global ranks. With the current

rate of habitat loss in the Caribbean

region, some of these species probably

qualify for Federal protection status.

Crustacean distributions also do not

correspond very well to aquatic subregion
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boundaries in the South. Most rare

species are endemic to much smaller

areas or drainages. None of the seven

crustacean species found in the South

that are federally listed as threatened or

endangered are known to occur on

national forests.

Of the 45 rare crustaceans, 13 inhabit

streams, 9 inhabit primarily burrows, 2

inhabit lentic environments, 5 inhabit a

variety of habitats, and 16 inhabit under-

ground (subterranean) habitats (Table 7).

Primary burrowers construct and live in

complex underground burrows and only

occasionally appear above ground.

Because of their secretive nature, they

are difficult to capture and our list prob-

ably is missing some species. National

forests in the South provide habitat for

rare burrowing crayfish such as the

Jackson Prairie crayfish, found on the

Bienville National Forest in Mississippi.

The large number of amphipods listed

from the George Washington National

Forest in Virginia and West Virginia are

found in cave systems near the forest,

but few have been found on national

forest lands (Appendix C and D). Two

crayfish, the Woodville karst cave crayfish

and the bigcheek cave crayfish, inhabit

subterranean water on the Apalachicola

and Ocala National Forests in Florida.

Rare aquatic insects on our list include 1

beetle, 3 caddisflies, 3 mayflies, 5 stone-

flies, and 14 dragonflies (Table 8). Be-

cause of the status and distribution of

most species is not known, our list of rare

aquatic insects is probably incomplete.

Some species suspected to occur on

national forests were not included be-

cause their reported collection site was

not specific enough to place it in a

particular subbasin.

Most of the rare aquatic insects inhabit

lotic habitats. Of the 15 dragonflies, 2

inhabit medium to large rivers, 4 inhabit

small rivers, 5 inhabit streams, 3 inhabit

springs or seepage areas, and 1 inhabits

ponds and lakes. National forests provide

many habitats for insects that are becom-

ing increasingly rare on private land such

as clean springs, seepage areas, swamps,

and small streams with clean substrate.

For example, the variegated clubtail

inhabits small, spring-fed, sand bottomed

streams on the Conecuh National Forest.

Most of the rare mayflies, stoneflies, and

caddisflies inhabit well-oxygenated small

streams or springs. These species are

known for their sensitivity to water quality

and are often known from only a few

locations. For example, Johnson’s prong-

gill mayfly is only known from one site on

the Jefferson National Forest and a few

locations in New England and Canada.

Butler’s cliffline caddisfly inhabits a

unique aquatic habitat, wet sandstone

rock faces, on the Daniel Boone National

Forest.

Seven rare aquatic reptiles are found on

national forests in the South. The alligator

was once near extinction but has now

recovered due to conservation efforts. It

is still federally listed as threatened due to

its similarity in appearance to the Ameri-

can crocodile and is found in most Deep

South Coastal Plain streams and ponds.

The flattened musk turtle is endemic to
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the upper Black Warrior drainage, and its

best remaining habitat is found on the

Bankhead National Forest. It inhabits

clean streams with abundant mollusk

populations. Habitat destruction and

water quality problems are considered

the primary reason for its decline in other

portions of its range. Other rare riverine

turtles found on or near national forest

land include Barbour’s map turtle, which

is endemic to the Apalachicola drainage

in Florida; the Suwannee cooter, also

found in Florida; the yellow-blotched

sawback turtle, endemic to the Pasca-

goula River system in Mississippi; and

the Escambia map turtle, endemic to the

Florida Gulf subregion.

The bog turtle inhabits mountain mead-

ows and fens in the southern Blue Ridge

including locations on the Nantahala,

Cherokee, and Chattahoochee National

Forests. They are typically found in open

areas with slow-moving streams, ditches,

and boggy areas. One site on national

forest land is a wetland created by a road

and a former beaver pond. Succession

and tree canopy closure in mountain fens

pose threats to bog turtle habitat. Activi-

ties such as the draining of wetlands,

ditching of wet meadows, overgrazing,

prevention of beaver activity, develop-

ment, and illegal collecting for the pet

trade are contributing to the decline of

this species (Buhlman and Gibbons

1997).

Rare species of aquatic amphibians that

occur on national forests in the South

include six salamander species and

three frog subspecies. Some taxa live in

aquatic habitats for only a portion of their

life cycle while others spend their entire

lives in aquatic habitats. The Black War-

rior waterdog is a totally aquatic species

and lives in medium to large streams with

an abundance of hiding places such as

leaf litter, rocks, and logs. The Junaluska

salamander and Oklahoma salamander

live primarily in small streams and

springs, but will sometimes venture

across terrestrial habitat on rainy nights

(Wilson 1995). The flatwoods salaman-

der, striped newt, and gopher frog sub-

species are primarily terrestrial species

that require ponds for breeding. The West

Virginia spring salamander inhabits

permanent streams and pools in one

limestone cave.

Rare aquatic bird species include the bald

eagle, wood stork, Mississippi sandhill

crane, and interior least tern. Bald eagle

habitat is usually associated with rivers

and lakes. National forests in the South

provide some nesting and roosting habi-

tat, but most of the subbasins listed for

this species primarily serve as occasional

foraging habitat in the winter (Appendix C

and D). The wood stork is a large, colo-

nial wading bird that inhabits freshwater

and brackish wetlands and nests in

cypress and mangrove swamps. The

populations in Alabama, Florida, Georgia,

and North and South Carolina are listed

as endangered. The major limiting factor

for this species is thought to be loss of

suitable foraging habitats. The Osceola

National Forest provides breeding habitat

and the Francis Marion, Oconee, Apala-

chicola, Osceola, and Ocala National

Forests provide foraging habitat for this

species.
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The Mississippi sandhill crane is an

endangered subspecies that inhabits

open savannahs and wetlands in a small

section of southern Mississippi. It feeds

on aquatic animals and plants. The De-

Soto National Forest is located on the

edge of this species’ range in Jackson

County, Mississippi. The interior least tern

is another endangered subspecies found

in the Central United States. It nests on

barren sandbars along the Mississippi

River and the lower part of the St. Francis

River on the St. Francis National Forest in

Arkansas. Threats to this subspecies

include loss of sandbar nesting habitat

due to floods, channelization, and im-

poundment of rivers.

Only three aquatic mammal species are

included on our list of rare species. The

endangered West Indian manatee occa-

sionally visits the Ocala and Apalachicola

National Forests in Florida and inhabits

shallow coastal waters, estuaries, and

rivers. Historically, manatee populations

were severely reduced by hunting, but

currently, most mortality is due to colli-

sions with pleasure boats (Clark and

Harvey 1997). The round-tailed muskrat

also is found on national forests in Flori-

da, and its preferred habitat is shallow

marshes with emergent vegetation

(Lefebvre and Tilmant 1992). The water

shrew is a northern boreal species that

moved south during the last ice age and

now occurs in the southern Appalachians

as a series of disjunct populations at high

elevations (Handley 1991). The water

shrew is an excellent swimmer and

inhabits small, rocky streams where it

feeds on aquatic insects and other inver-

tebrates (Harvey and Clark 1997).

Populations are found on the George

Washington National Forest in Virginia

and the Nantahala National Forest in

North Carolina.

Conservation Rank of
Subbasins

The continental United States contains

2,111 subbasins, and southern national

forests are located within 155 of these

subbasins. On average, each national

forest includes portions of five subbasins.

The Ouachita National Forest is located

in the most subbasins (13), and small

national forests such as the Caribbean

and Tuskegee are located in only one

subbasin (Appendix A).

In order to assist in determining where to

focus freshwater conservation activities,

national forest land in each subbasin was

evaluated and assigned a conservation

rank. Conservation rank is defined, in this

document, as the amount of risk associ-

ated with implementation of Forest Ser-

vice management activities in relation to

freshwater species and habitats. Subba-

sins were characterized as having low,

medium, or high conservation rank; 53

(34 percent) of the subbasins were clas-

sified as low conservation rank, 84 (54

percent) were classified as medium con-

servation rank, and 18 (12 percent) were

classified as high conservation rank

(Figure 4; Table 9).

Less than half of the subbasins in most

of the aquatic subregions fell in the high

conservation rank category. Subbasins in

the Tennessee/Cumberland and Mobile
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Table 9. Conservation Rank of subbasins on national forests in the South.

CUH nisabbuS )s(tseroFlanoitaN rehtO laniF
erocS

noitavresnoC
knaR

30002130 eenokcolhcOrewoL alocihcalapA 3 2 1 1 7 7 H

10105130 aguasanoC
,eehcoohattahC

eekorehC
3 2 1 1 7 7 H

60105130 asooCelddiM agedallaT 3 2 1 0 6 VH 7 H

20205130 abahaC agedallaT 3 2 1 1 7 7 H

10100150 gnikciL enooBleinaD 3 2 1 0 6 VH 7 H

20002060 eessawiH
,eekorehC

,eehcoohattahC
alahatnaN

2 2 1 1 6 VH 7 H

30104130 wolleY hucenoC 2 2 1 1 6 6 H

20105130 eettawasooC eehcoohattahC 2 1 1 1 5 VH 6 H

30105130 aluanatsoO eehcoohattahC 1 2 1 1 5 CL 6 H

40105130 hawotE eehcoohattahC 2 1 1 1 5 CL 6 H

01105130 asoopallaTrewoL eegeksuT 2 2 1 1 6 6 H

10103150 dnalrebmuCreppU
,enooBleinaD

nosreffeJ
3 2 1 0 6 6 H

10101060 notsloHkroFhtroN nosreffeJ 3 2 1 0 6 6 H

20201060
elttiLreppU

eessenneT
alahatnaN,eekorehC 2 2 1 1 6 6 H

50201060 hcnilCreppU nosreffeJ 3 2 1 0 6 6 H

60201060 llewoP nosreffeJ 3 2 1 0 6 6 H

20207080 etimA ottihcomoH 1 1 1 1 4 VH,CL 6 H

20108080 ehceTuoyaB eihctasiK 1 1 1 0 3
,VH,CL

FW
6 H

20002021 sehceNelddiM
,ttekcorCyvaD

anilegnA
1 2 1 1 5 5 M

50002021 anilegnArewoL enibaS,anilegnA 1 2 1 1 5 5 M

60102030 sdnuoSeroC-eugoB nataorC 2 1 0 1 4 FW 5 M

40202030 esueNrewoL nataorC 2 1 0 1 4 FW 5 M

70106030 snevetS retmuS 1 1 1 1 4 PS 5 M

10107030 eenocOreppU eenocO 1 1 1 1 4 VH 5 M

20108030 ahawalkcO alacO 2 1 1 1 5 5 M

60201130 eFatnaS aloecsO 2 1 1 1 5 5 M

10002130
-yaBeehcalapA

skraMtS
alocihcalapA 2 2 0 1 5 5 M

11003130 alocihcalapA alocihcalapA 3 1 1 0 5 5 M

70105130 asooCrewoL agedallaT 2 1 1 1 5 5 M

01106130 kroFyespiS daehknaB 3 1 1 0 5 5 M
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Subbasins in bold type are those identified as “watershed hot spots” (subbasins that contain 10 or more
at-risk freshwater fish and mussel species) by TNC (Masters et al. 1998).
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CUH nisabbuS )s(tseroFlanoitaN rehtO laniF
erocS

noitavresnoC
knaR

60007130 aluogacsaP otoSeD 2 2 1 0 5 5 M

20103150 eltsackcoR enooBleinaD 2 2 1 0 5 5 M

20101060 notsloHkroFhtuoS eekorehC,nosreffeJ 2 2 1 0 5 5 M

50101060 daorBhcnerFreppU hagsiP,eekorehC 2 2 0 1 5 5 M

40201060
elttiLrewoL

eessenneT
alahatnaN,eekorehC 2 1 1 0 4 PS 5 M

30204080 enilaSreppU atihcauO 1 1 1 1 4 VH 5 M

70204111 ttaIekaL-deRrewoL eihctasiK 1 2 1 0 4 PS 5 M

50104111 ihcimaiK atihcauO 1 2 1 0 4 4 M

7010411 reviRelttiLreppU atihcauO 1 2 1 0 4 4 M

90104111 reviRelttiLrewoL atihcauO 2 2 0 0 4 4 M

40001021
dneBodeloT

riovreseR
enibaS 1 2 1 0 4 4 M

20203021 oopakciK-ytinirTrewoL notsuoHmaS 1 2 0 1 4 4 M

30007020 nwoT-nopacaC notgnihsaWegroeG 1 1 1 1 4 4 M

10208020 semaJreppU
,notgnihsaWegroeG

nosreffeJ
1 2 1 0 4 4 M

10101030 ekonaoRreppU nosreffeJ 1 1 1 0 3 VH 4 M

30104030 nikdaYrewoL eirrahwU 1 0 1 1 3 VH 4 M

21105030 eetnaS noiraMsicnarF 2 0 0 1 3 CL 4 M

30107030 eeglumcOreppU eenocO 1 1 1 1 4 4 M

40207030 s’yraMtS aloecsO 2 1 0 1 4 4 M

10201130 eennawuSreppU aloecsO 2 1 0 1 4 4 M

10003130 eehcoohattahCreppU eehcoohattahC 0 1 0 1 2 VH,CL 4 M

80105130 asoopallaTreppU agedallaT 1 1 1 1 4 4 M

40007130 faeLreppU otoSeD 1 1 0 0 2 VH,CL 4 M

70007130 kcalB otoSeD 1 2 0 1 4 4 M

90007130 latsaoCSM otoSeD 2 2 0 0 4 4 M

20008130 gnortS-lraePelddiM ellivneiB 1 1 0 1 3 VH 4 M

20003060 ekaLreleehW daehknaB 0 0 1 1 2 VH,CL 4 M

30203080 anocoY sgnirpSylloH 1 0 1 1 3 CL 4 M

70203080 rewolfnuSgiB atleD 2 1 0 0 3 FW 4 M

80203080 oozaYrewoL atleD 1 1 0 0 2 FW,CL 4 M

10104080
atihcauO

sretawdaeH
atihcauO 1 2 1 0 4 4 M

20104080 atihcauOreppU atihcauO 1 2 1 0 4 4 M

60204080 ennobra’DuoyaB eihctasiK 1 1 0 1 3 FW 4 M

30206080 erreiPuoyaB ottihcomoH 1 1 1 0 3 CL 4 M

41001011 deRelttiL krazO 1 1 1 1 4 4 M
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CUH nisabbuS )s(tseroFlanoitaN rehtO laniF
erocS

noitavresnoC
knaR

10001011 riovreseRrevaeB krazO 1 1 0 1 3 3 M

10201111 yrrebluM-gorF krazO 1 1 0 1 3 3 M

20201111 riovreseRellenadraD krazO 1 1 0 1 3 3 M

60201111 evaFaLehcruoF atihcauO 1 1 0 0 2 CL 3 M

60104111 elohretaW-naceP atihcauO 1 1 0 0 2 FW 3 M

80104111 kroFniatnuoM atihcauO 1 2 0 0 3 3 M

60103021 ytinirTkroF.E sdnalssarG.NJBL 1 1 0 1 3 3 M

10104021 otnicaJnaSkroF.W notsuoHmaS 1 1 0 1 3 3 M

30104021 otnicaJnaSkroF.E notsuoHmaS 1 1 0 1 3 3 M

50001012 ociRotreuPnretsaE naebbiraC 0 0 1 1 2 VH 3 M

30208020 olaffuB-semaJelddiM notgnihsaWegroeG 1 1 1 0 3 3 M

30003030 reviRpeeD eirrahwU 0 1 1 1 3 3 M

40104030 eeDeePreppU eirrahwU 1 2 0 0 3 3 M

10105030 abwataCreppU hagsiP 0 1 0 1 2 VH 3 M

10205030 repooC noiraMsicnarF 2 0 0 1 3 3 M

20106030 oolaguT
,eehcoohattahC

retmuS,alahatnaN
1 1 0 1 3 3 M

10108030 snhoJtSreppU alacO 1 1 0 1 3 3 M

31003130 weN alocihcalapA 2 1 0 0 3 3 M

40104130 retawkcalB hucenoC 1 1 0 1 3 3 M

10304130 hucenoCreppU hucenoC 1 1 1 0 3 3 M

40304130 hucenoCrewoL hucenoC 1 1 1 0 3 3 M

50105130 asooCreppU
,eehcoohattahC

agedallaT
0 2 1 0 3 3 M

40106130 eebbiT eebgibmoT 1 1 0 0 2 CL 3 M

80106130 eebuxoN eebgibmoT 2 1 0 0 3 3 M

30007130 yahwasakcihCrewoL otoSeD 1 1 1 0 3 3 M

50007130 faeLrewoL otoSeD 1 2 0 0 3 3 M

10008130 lraePreppU ellivneiB,eebgibmoT 1 1 0 0 2 CL 3 M

10005050 weNreppU nosreffeJ 0 2 1 0 3 3 M

20005050 weNelddiM nosreffeJ 0 1 1 0 2 CL 3 M

30005050 reirbneerG notgnihsaWegroeG 0 2 1 0 3 3 M

80101060 ykcuhciloN hagsiP,eekorehC 1 1 1 0 3 3 M

70201080 eihctaHreppU sgnirpSylloH 1 0 0 1 2 CL 3 M

01201080 floW sgnirpSylloH 1 0 0 1 2 VH 3 M

10203080 eihctahallaTelttiL sgnirpSylloH 1 1 1 0 3 3 M

50206080 ottihcomoH ottihcomoH 1 1 0 0 2 CL 3 M

30208080 ueisaclaCreppU eihctasiK 0 1 1 0 2 FW 3 M
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CUH nisabbuS )s(tseroFlanoitaN rehtO laniF
erocS

noitavresnoC
knaR

40208080 ottihCyksihW eihctasiK 0 1 0 1 2 FW 3 M

50001011 olaffuB krazO 0 1 1 0 2 2 L

30101111 sionillI krazO 0 1 0 1 2 2 L

50101111 uaetoP atihcauO 0 1 0 1 2 2 L

30204111 uoyaByggoL eihctasiK 0 0 0 0 0 FW,CL 2 L

50007020
kroFhtuoS

haodnanehS
notgnihsaWegroeG 0 1 0 1 2 2 L

60007020
kroFhtroN

haodnanehS
notgnihsaWegroeG 0 1 0 1 2 2 L

10104030 nikdaYreppU hagsiP 0 1 0 1 2 2 L

60105030 daorBrewoL retmuS 1 0 0 1 2 2 L

70105030 regyT retmuS 0 0 0 1 1 CL 2 L

80105030 eeronE retmuS 0 0 0 1 1 CL 2 L

10106030 aceneS retmuS,alahatnaN 0 1 0 1 2 2 L

30106030 hannavaSreppU retmuS 1 1 0 0 2 2 L

90105130 asoopallaTelddiM agedallaT 0 1 1 0 2 2 L

20106130 nwoT eebgibmoT 1 1 0 0 2 2 L

90106130 kroFyrrebluM daehknaB 1 1 0 0 2 2 L

10200150 ykcutneKkroFhtroN enooBleinaD 1 0 0 0 1 CL 2 L

20200150 ykcutneKkroFelddiM enooBleinaD 0 1 0 0 1 CL 2 L

40200150 ykcutneKreppU enooBleinaD 1 1 0 0 2 2 L

30103150
-dnalrebmuC.U

ekaL.bmuC
enooBleinaD 1 0 1 0 2 2 L

40103150
kroFhtuoS
dnalrebmuC

enooBleinaD 1 0 1 0 2 2 L

30101060 aguataW hagsiP,eekorehC 1 1 0 0 2 2 L

30201060 eegesakcuT alahatnaN 1 1 0 0 2 2 L

10002060
-NTelddiM

aguamakcihC
eehcoohattahC 0 2 0 0 2 2 L

30002060 eeocO
,eekorehC

eehcoohattahC
1 1 0 0 2 2 L

00102080
-ippississiMrewoL

sihpmeM
sicnarF.tS 1 0 0 0 1 FW 2 L

30202080 sicnarF.tSrewoL sicnarF.tS 1 0 0 0 1 FW 2 L

20203080 eihctahallaT eebgibmoT 1 0 0 0 1 CL 2 L

30104080 iruossiMelttiL atihcauO 0 1 1 0 2 2 L

60206080 olaffuB ottihcomoH 1 1 0 0 2 2 L

40101111
rreK.StreboR

riovreseR
krazO 1 1 0 0 2 2 L

40001011 etihWelddiM krazO 0 1 0 0 1 1 L

30201111
tnioP-yawnoCekaL

evomeR
krazO 0 0 0 1 1 1 L
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CUH nisabbuS )s(tseroFlanoitaN rehtO laniF
erocS

noitavresnoC
knaR

40201111 naeJtiteP krazO,atihcauO 0 0 0 1 1 1 L

70201111 ellemuaM-krArewoL atihcauO 0 0 0 0 0 VH 1 L

10104111 dnalsI-cra’DsioB sdnalssarG.NoddaC 1 0 0 0 1 1 L

10007020
hcnarBhtuoS

camotoP
notgnihsaWegroeG 0 1 0 0 1 1 L

20208020 yruaM notgnihsaWegroeG 1 0 0 0 1 1 L

40106030 daorB eehcoohattahC 0 0 0 1 1 1 L

10205130 amabalAreppU agedallaT 0 0 1 0 1 1 L

31106130 roirraWkcalBrewoL agedallaT 0 1 0 0 1 1 L

20207050 asiveLreppU nosreffeJ 0 1 0 0 1 1 L

30200150 ykcutneKkroFhtuoS enooBleinaD 0 1 0 0 1 1 L

60101060 noegiP hagsiP,eekorehC 1 0 0 0 1 1 L

50003060 ekaLkciwkciP daehknaB 0 0 1 0 1 1 L

80201080 eihctaHrewoL sgnirpSylloH 1 0 0 0 1 1 L

40302080 giB krazO 1 0 0 0 1 1 L

40203080 retawdloC sgnirpSylloH 1 0 0 0 1 1 L

50203080 ahsubolaY eebgibmoT 1 0 0 0 1 1 L

30304080 anomedguD eihctasiK 0 0 0 0 0 FW 1 L

40304080 reviRelttiL eihctasiK 0 1 0 0 1 1 L

10304111 sretawdaeHrehpluS sdnalssarG.NoddaC 0 0 0 0 0 0 L

60003060 raeB daehknaB 0 0 0 0 0 0 L

80204111 uoyaBenilaS eihctasiK 0 0 0 0 0 0 L
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Definitions and data sources for Table 9.

8-Dig HUC # = number assigned to 4th level or 8-digit

hydrologic unit code watersheds (subbasins).  Data Source:

EPA 1999 (U.S. Geological Survey data).

Watershed Name = name of 8-digit hydrologic unit water-

sheds (subbasins).  Data Source: EPA 1999 (U.S. Geological

Survey data).

T&E Species = number of aquatic federally-listed threatened,

endangered and proposed species found on or near National

Forest land within an 8-digit HUC  watershed.  Data Source:

Forest Service, state Natural Heritage Programs, U.S. Fish

and Wildlife Service.  Does not include plant species.

0 = 0 species    1 = 1 - 2 species    2 = 3 - 5 species

3 = > 5 species

Sensitive sp. = number of aquatic species ranked G1 - G3

(The Nature Conservancy global ranking system) that are not

included in the T&E category above.  Found on or near

National Forest land within an 8-digit HUC watershed.  Data

Source: Forest Service, state Natural Heritage Programs.

Does not include plants or species ranked G3/G4.

0 = 0 species    1 = 1 - 5 species    2 = > 5 species

TNC Critical WS = 8-digit HUC watersheds selected by the

Nature Conservancy as Critical Watersheds for conservation

of imperiled fish and mussel species in the United States.

Data Source: Master et al. 1998.

0 = no critical watershed designation

1 = critical watershed designation

Population = Human population change from 1980 - 1990

within the 8-digit HUC watershed. Data Source: EPA 1999

(U.S. Census Bureau data).

0 = <   7 percent increase.    1 = > 7 percent increase.

Total Score =  T&E Species + Sensitive sp. + TNC Critical WS

+ Population.  Scores range from 0 - 7.

Other = other watershed indicators used to adjust Total

Scores.

WF = watersheds on Forests designated as priority

          waterfowl areas (data source: USDA FS 1996)

HV = watershed with a high vulnerability to stressors

         such as pollutant loadings (data source: US EPA

         1999)

LC = watersheds with more serious water quality pro-

         blems (data source: US EPA 1999)

SP = provides habitat for a very rare T&E species.

Biotic Rank  = watersheds are grouped into biotic rank

categories based on Total Score and Other indicators.

L = low biotic rank,  includes Total scores 0 - 2.

M = medium biotic rank,  includes Total scores 3 - 5.

H = high biotic rank, includes Total scores 6 - 7.



65

aquatic subregions had the greatest per-

centage of subbasins with a high conser-

vation rank. The WWF categorized the

conservation status of the Tennessee/

Cumberland as Endangered and the

Mobile as Critical with a high likelihood

of future threats for both (Abell et al.

1998; Table 4). The Interior Highlands

aquatic subregion had the greatest

percentage of subbasins with a low

Conservation rank.

Southern national forests in all states

except Arkansas and South Carolina

have at least one subbasin with a high

conservation rank. The WWF categorized

the conservation status of the Ozark

Highlands and Ouachita Highlands

(Interior Highlands aquatic subregion) as

relatively intact and relatively stable with

a low and medium likelihood of future

threats, respectively (Abell et al. 1998;

Table 4). National forests in Virginia and

Georgia have the most subbasins with a

high conservation rank.

The results of this ranking system, when

combined with knowledge of other sub-

basin attributes such as condition, can

be used to set regional priorities and

guide allocation of funds for a variety of

activities such as watershed restoration,

resource protection, species recovery

efforts, acquisition of additional informa-

tion, and more detailed assessment of

smaller sized watersheds. These ranks

should be used as a tool to address

program objectives, such as, restoration

activities, or resource protection.

Unlike national forests in the western

United States that have large consoli-

dated tracts of land, southern national

forests usually contain many private land

inholdings. Rarely does the Forest Ser-

vice own entire drainages in the Southern

Region. With few exceptions, less than 30

percent of most subbasins are in national

forest ownership. Since the majority of

national forest streams and other aquatic

habitats are vulnerable to other activities

occurring within a subbasin, they can

only be conserved by cooperative efforts

and effective, integrated land-use plan-

ning on a regional scale (Shute et al.

1997). In order to improve the conditions

of our watersheds, it is incumbent upon

the national forests in the South to work

collaboratively with all landowners and

other agencies within those watersheds.
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Conclusions and
Recommendations

organizations, and other interested groups

to enhance biodiversity conservation in

all relevant subbasins, including those

with a low conservation ranking.

Forests and districts should consider the

following actions to conserve aquatic

biodiversity on national forests in the

Southern Region, starting with priority

watersheds:

National Forest Level
� Recognize priority subbasins in forest

and resource plan revisions.

� Use watershed analyses to identify

and characterize the major ecological

attributes and processes in the

watersheds.

� Develop and validate (via monitoring)

cumulative effects models to better

understand the effect of management

activities on aquatic communities.

� Develop and implement standardized,

valid monitoring protocols. Focus

monitoring efforts to address specific

objectives that are linked to specific

questions.

� Work with state agencies to focus on

native species in areas containing

unique or imperiled communities or

species rather than stocking of

nonnative species.

The conservation ranks identified

18 priority subbasins (subbasins

with a high Conservation Rank)

that contain national forest lands in the

Southern Region. Of the 18 priority

subbasins, 11 have been identified as

“watershed hot spots” (subbasins that

contain 10 or more at-risk freshwater fish

and mussel species) by TNC (Masters et

al. 1998; Table 9). National forests in

these subbasins have the greatest poten-

tial for significant contributions to the

conservation and restoration of aquatic

biodiversity. Subbasins in these national

forests should be considered the most

sensitive to land management activities

and should receive the highest priority

for aquatic inventories, monitoring, and

research.

Ten subbasins that ranked medium and

five subbasins that ranked low in the

conservation ranking also were listed

as watershed hot spots (Table 9). This

suggests that aquatic biodiversity on or

near national forest lands does not neces-

sarily reflect the aquatic biodiversity of

the subbasin. It does however, clearly

demonstrate the need for the Forest

Service to be an active partner with

other federal and state agencies, local

residents, businesses, industry, non-profit
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� Develop prescriptions to protect or

restore riparian areas and riparian-

dependent species.

� Incorporate these recommendations

into revisions and amendments of all

forest plans.

� Continue to develop public education

programs that promote the conserva-

tion of aquatic resources.

� Develop cooperative relationships

and partnerships with other federal

and state agencies, nonprofit organi-

zations, and interested parties to pro-

tect, maintain, enhance, and restore

aquatic communities and habitat.

Watershed and Project Levels
� Evaluate transportation systems and

upgrade or close roads that are poorly

designed, located, or maintained.

� Close or relocate unpaved roads in

sensitive areas such as riparian,

sinkholes, seeps, and springs.

� Remove, relocate, or upgrade road

crossings that obstruct movement of

fish or other aquatic biota within and

among watersheds (e.g. undersized

culverts, fords).

� Evaluate recreation developments in

sensitive areas and close or rehabili-

tate sites exhibiting unacceptable

resource damage.

� Restrict the construction of new roads

and trails in sensitive areas such as

riparian, sinkholes, seeps, and

springs.

� Allocate sufficient resources to curtail

the use and development of unautho-

rized horse, mountain bike, hiking,

and off-highway vehicle trails.

One of the findings of this assessment

is the lack of basic information on the

distribution and habitat needs of aquatic

species on the national forests in the

Southern Region. In many cases, national

forests are implementing land manage-

ment plans not only with inadequate

information on individual species but

also without any information on entire

taxonomic groups (i.e. fish, amphibians,

reptiles). Considering the recent declines

in federal budgets and work forces,

particularly those related to fish and

wildlife resources, this shortcoming is

understandable if not acceptable. The

Forest Service must make the commit-

ment to address and resolve these issues.

Specific recommendations to address

these deficiencies are:

� Allocate resources to inventory

species and habitats in high priority

subbasins.

� Gather, store, and maintain data from

all available sources in the Natural

Resource Information System elec-

tronic database and GIS.

� Increase support and development of

the US Forest Service Center for

Aquatic Technology Transfer (CATT)

to assist national forest personnel in

the collection, analysis, and interpre-

tation of information on aquatic

resources in the Southern Region.

� Expand additional technical centers

including support for additional CATT

units across the South to better meet

the needs of all of the national forests

in Southern Region.
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� Continue or expand partnerships with

universities, private organizations,

and the US Forest Service Southern

Research Station.

� Provide support for the publication of

information on distribution, life histo-

ries, identification, etc of aquatic

organisms.

Although issues related to the conserva-

tion of biodiversity are important for all

national forests, the issues on the Carib-

bean National Forest are particularly

acute and were significantly underrepre-

sented in this assessment. Studies of

freshwater shrimp and fishes in Puerto

Rico have demonstrated that dams,

culverts, water delivery systems, unregu-

lated and illegal harvest, and other

anthropogenic pressures (i.e. pollution,

dredging) are imperiling many species

on the Caribbean National Forest and

throughout their range (Garcia and

Hemphill in prep; Hemphill and Garcia in

prep). Because much of the threat to the

biodiversity in Puerto Rico is from outside

the Caribbean National Forest, it is criti-

cal that the forest develop cooperative

relationships and partnerships with other

federal and state agencies, and other

interested parties.
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Appendix A

Subbasins (U.S. EPA 1999) and aquatic subregions (Edwards 1999) that
occur on national forests in the South.

noigerbuScitauqA #CUH nisabbuS setatS stseroFlanoitaN

ekaepasehC 10007020 camotoPhcnarBhtuoS AV notgnihsaWegroeG

ekaepasehC 30007020 nwoT-nopacaC VW notgnihsaWegroeG

ekaepasehC 50007020 haodnanehSkroFhtuoS AV notgnihsaWegroeG

ekaepasehC 60007020 haodnanehSkroFhtroN AV notgnihsaWegroeG

ekaepasehC 10208020 semaJreppU VW,AV
/notgnihsaWegroeG

nosreffeJ
ekaepasehC 20208020 yruaM AV notgnihsaWegroeG

ekaepasehC 30208020 olaffuB-semaJelddiM AV notgnihsaWegroeG

ekaepasehC 10101030 ekonaoRreppU AV nosreffeJ

ekaepasehC 60102030 sdnuoSeroC-eugoB CN nataorC

ekaepasehC 40202030 esueNrewoL CN nataorC

citnaltAhtuoS 30003030 peeD CN eirrahwU

citnaltAhtuoS 10104030 nikdaYreppU CN hagsiP

citnaltAhtuoS 30104030 nikdaYrewoL CN eirrahwU

citnaltAhtuoS 40104030 eeDeePreppU CN eirrahwU

citnaltAhtuoS 10105030 abwataCreppU CN hagsiP

citnaltAhtuoS 60105030 daorBrewoL CS retmuS

citnaltAhtuoS 70105030 regyT CS retmuS

citnaltAhtuoS 80105030 eeronE CS retmuS

citnaltAhtuoS 21105030 eetnaS CS noiraMsicnarF

citnaltAhtuoS 10205030 repooC CS noiraMsicnarF

citnaltAhtuoS 10106030 aceneS CS,CN retmuS/alahatnaN

citnaltAhtuoS 20106030 oolaguT CS,CN,AG
/ehcoohattahC

retmuS/alahatnaN
citnaltAhtuoS 30106030 hannavaSreppU CS retmuS

citnaltAhtuoS 40106030 daorB AG eehcoohattahC

citnaltAhtuoS 70106030 snevetS CS retmuS

citnaltAhtuoS 10107030 eenocOreppU AG eenocO
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noigerbuScitauqA #CUH nisabbuS setatS stseroFlanoitaN

citnaltAhtuoS 30107030 eeglumcOreppU AG eenocO

citnaltAhtuoS 40207030 s’yraMtS LF aloecsO

citnaltAhtuoS 10108030 snhoJtSreppU LF alacO

citnaltAhtuoS 20108030 ahawalkcO LF alacO

fluGadirolF 10201130 eennawuSreppU LF aloecsO

fluGadirolF 60201130 eFatnaS LF aloecsO

fluGadirolF 10002130 skraM.tS-yaBeehcalapA LF alocihcalappA

fluGadirolF 30002130 eenokcolhcOrewoL LF alocihcalappA

fluGadirolF 10003130 eehcoohattahCreppU AG eehcoohattahC

fluGadirolF 11003130 alocihcalapA LF alocihcalappA

fluGadirolF 31003130 weN LF alocihcalappA

fluGadirolF 30104130 wolleY LA hucenoC

fluGadirolF 40104130 retawkcalB LA hucenoC

fluGadirolF 10304130 hucenoCreppU LA hucenoC

fluGadirolF 40304130 hucenoCrewoL LA hucenoC

eliboM 10105130 aguasanoC nT,AG eekorehC/eehcoohattahC

eliboM 20105130 eettawasooC AG eehcoohattahC

eliboM 30105130 aluanatsoO AG eehcoohattahC

eliboM 40105130 hawotE AG eehcoohattahC

eliboM 50105130 asooCreppU AG,lA eehcoohattahC/agedallaT

eliboM 60105130 asooCelddiM LA agedallaT

eliboM 70105130 asooCrewoL LA agedallaT

eliboM 80105130 asoopallaTreppU LA agedallaT

eliboM 90105130 asoopallaTelddiM LA agedallaT

eliboM 01105130 asoopallaTrewoL LA eegeksuT

eliboM 10205130 amabalAreppU LA agedallaT

eliboM 20205130 abahaC LA agedallaT

eliboM 20106130 nwoT SM eebgibmoT

eliboM 40106130 eebbiT SM eebgibmoT

eliboM 80106130 eebuxoN SM eebgibmoT

eliboM 90106130 yrrebluM LA daehknaB

eliboM 01106130 kroFyespiS LA daehknaB

eliboM 31106130 roirraWkcalBrewoL LA agedallaT

tnemyabmEsM 30007130 yahwasakcihCrewoL SM otoSeD

tnemyabmEsM 40007130 faeLreppU SM otoSeD

tnemyabmEsM 50007130 faeLrewoL SM otoSeD

tnemyabmEsM 60007130 aluogacsaP SM otoSeD

tnemyabmEsM 70007130 kcalB SM otoSeD

tnemyabmEsM 90007130 latsaoCippississiM SM otoSeD

tnemyabmEsM 10008130 lraePreppU SM ellivneiB/eebgibmoT

tnemyabmEsM 20008130 gnortS-lraePelddiM SM ellivneiB
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noigerbuScitauqA #CUH nisabbuS setatS stseroFlanoitaN

ippississiMreppU 10005050 weNreppU AV nosreffeJ

ippississiMreppU 20005050 weNelddiM VW,AV nosreffeJ

ippississiMreppU 30005050 reirbneerG AV,VW notgnihsaWegroeG

ippississiMreppU 20207050 asiveLreppU AV nosreffeJ

ippississiMreppU 10100150 gnikciL YK enooBleinaD

ippississiMreppU 10200150 ykcutneKkroFhtroN YK enooBleinaD

ippississiMreppU 20200150 ykcutneKkroFelddiM YK enooBleinaD

ippississiMreppU 30200150 ykcutneKkroFhtuoS YK enooBleinaD

ippississiMreppU 40200150 ykcutneKreppU YK enooBleinaD

dnalrebmuC-nT 10103150 dnalrebmuCreppU YK nosreffeJ/enooBleinaD

dnalrebmuC-nT 20103150 eltsackcoR YK enooBleinaD

dnalrebmuC-nT 30103150
-dnalrebmuCreppU

ekaLdnalrebmuC
YK enooBleinaD

dnalrebmuC-nT 40103150 dnalrebmuCkroFhtuoS YK enooBleinaD

dnalrebmuC-nT 10101060 notsloHkroFhtroN AV nosreffeJ

dnalrebmuC-nT 20101060 notsloHkroFhtuoS AV,NT nosreffeJ/eekorehC

dnalrebmuC-nT 30101060 aguataW CN,NT hagsiP/eekorehC

dnalrebmuC-nT 50101060 daorBhcnerFreppU CN,NT hagsiP/eekorehC

dnalrebmuC-nT 60101060 noegiP CN,NT hagsiP/eekorehC

dnalrebmuC-nT 80101060 ykcuhciloN CN,NT hagsiP/eekorehC

dnalrebmuC-nT 20201060 nTelttiLreppU CN,AG alahatnaN/eekorehC

dnalrebmuC-nT 30201060 eegesakcuT CN alahatnaN

dnalrebmuC-nT 40201060 nTelttiLrewoL CN,NT alahatnaN/eekorehC

dnalrebmuC-nT 50201060 hcnilCreppU AV nosreffeJ

dnalrebmuC-nT 60201060 llewoP AV nosreffeJ

dnalrebmuC-nT 10002060 aguamakcihC-nTelddiM AG eehcoohattahC

dnalrebmuC-nT 20002060 eessawiH CN,NT,AG
-/eekorehC/eehcoohattahC

alahatnaN
dnalrebmuC-nT 30002060 eeocO NT,AG eekorehC/eehcoohattahC

dnalrebmuC-nT 20003060 ekaLreleehW LA daehknaB

dnalrebmuC-nT 50003060 ekaLkciwkciP LA daehknaB

dnalrebmuC-nT 60003060 raeB LA daehknaB

tnemyabmEsM 70201080 eihctaHreppU SM sgnirpSylloH

tnemyabmEsM 80201080 eihctaHrewoL SM sgnirpSylloH

tnemyabmEsM 01201080 floW SM sgnirpSylloH

tnemyabmEsM 00102080 sihpmeM/SMrewoL RA sicnarFtS

sdnalhgiHroiretnI 30202080 sicnarF.tSrewoL RA sicnarFtS

tnemyabmEsM 40302080 giB RA krazO

tnemyabmEsM 10203080 eihctahallaTelttiL SM sgnirpSylloH

tnemyabmEsM 20203080 eihctahallaT SM eebgibmoT

tnemyabmEsM 30203080 anocoY SM sgnirpSylloH

tnemyabmEsM 40203080 retawdloC SM sgnirpSylloH



87

noigerbuScitauqA #CUH nisabbuS setatS stseroFlanoitaN

tnemyabmEsM 50203080 ahsubolaY SM eebgibmoT

tnemyabmEsM 70203080 rewolfnuSgiB SM atleD

tnemyabmEsM 80203080 oozaYrewoL SM atleD

sdnalhgiHroiretnI 10104080 sretawdaeHatihcauO RA atihcauO

sdnalhgiHroiretnI 20104080 atihcauOreppU RA atihcauO

sdnalhgiHroiretnI 30104080 iruossiMelttiL RA atihcauO

sdnalhgiHroiretnI 30204080 enilaSreppU RA atihcauO

sdnalhgiHroiretnI 60204080 ennobrA’DuoyaB AL eihctasiK

tnemyabmEsM 30304080 anomedguD AL eihctasiK

tnemyabmEsM 40304080 reviRelttiL AL eihctasiK

tnemyabmEsM 30206080 erreiPuoyaB SM ottihcomoH

tnemyabmEsM 50206080 ottihcomoH SM ottihcomoH

tnemyabmEsM 60206080 olaffuB SM ottihcomoH

tnemyabmEsM 20207080 etimA SM ottihcomoH

tnemyabmEsM 20108080 ehceTuoyaB AL eihctasiK

fluGsaxeT 30208080 ueisaclaCreppU AL eihctasiK

fluGsaxeT 40208080 ottihCyksihW AL eihctasiK

sdnalhgiHroiretnI 10001011 riovreseRrevaeB RA krazO

sdnalhgiHroiretnI 40001011 etihWelddiM RA krazO

sdnalhgiHroiretnI 50001011 olaffuB RA krazO

sdnalhgiHroiretnI 41001011 deRelttiL RA krazO

sdnalhgiHroiretnI 30101111 sionillI RA krazO

sdnalhgiHroiretnI 40101111 riovreseRrreK.StreboR RA krazO

sdnalhgiHroiretnI 50101111 uaetoP KO,RA atihcauO

sdnalhgiHroiretnI 10201111 yrrebluM-gorF RA krazO

sdnalhgiHroiretnI 20201111 riovreseRellenadraD RA krazO

sdnalhgiHroiretnI 30201111 evomeRtP-yawnoCekaL RA krazO

sdnalhgiHroiretnI 40201111 naeJtiteP RA krazO/atihcauO

sdnalhgiHroiretnI 60201111 evaFaLehcruoF RA atihcauO

sdnalhgiHroiretnI 70201111 ellemuaM-krArewoL RA atihcauO

sdnalhgiHroiretnI 10104111 dnalsI-cra’DsioB XT GNoddaC

sdnalhgiHroiretnI 50104111 ihcimaiK KO atihcauO

sdnalhgiHroiretnI 60104111 elohretaW-naceP KO atihcauO

sdnalhgiHroiretnI 70104111 elttiLreppU KO atihcauO

sdnalhgiHroiretnI 80104111 kroFniatnuoM RA,KO atihcauO

sdnalhgiHroiretnI 90104111 elttiLrewoL RA,KO atihcauO

sdnalhgiHroiretnI 30204111 uoyaByggoL AL eihctasiK

sdnalhgiHroiretnI 70204111 ttaIekaL-deRrewoL AL eihctasiK

sdnalhgiHroiretnI 80204111 uoyaBenilaS AL eihctasiK

sdnalhgiHroiretnI 10304111 sretawdaeHruhpluS XT GNoddaC

fluGsaxeT 40001021 riovreseRdneBodeloT XT enibaS
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noigerbuScitauqA #CUH nisabbuS setatS stseroFlanoitaN

fluGsaxeT 20002021 sehceNelddiM XT anilegnA/ttekcorCyvaD

fluGsaxeT 50002021 anilegnArewoL XT enibaS/anilegnA

fluGsaxeT 60103021 ytinirTkroFtsaE XT GN.J.B.L

fluGsaxeT 20203021 oopakciK-ytinirTrewoL XT notsuoHmaS

fluGsaxeT 10104021 otnicaJnaSkroFtseW XT notsuoHmaS

fluGsaxeT 30104021 otnicaJnaSkroFtsaE XT notsuoHmaS

naebbiraC 50001012 ociRotreuPnretsaE RP naebbiraC
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Appendix B

Percentage of each subbasin for which adequate distributional data exists for
aquatic species groups. Stream Hab represents the percentage of stream habi-
tat for which physical data is available.

nisabbuS etatS hsiF lessuM lianS hsifyarC tcesnI bihpmA elitpeR maertS
baH

hcnarBhtuoS
camotoP

AV 05 0 0 0 06 0 0 0

nwoT-nopacaC VW 04 02 01 0 01 0 0 0
kroFhtuoS

haodnanehS
AV 07 01 0 0 03 04 0 01

kroFhtroN
haodnanehS

AV 07 01 0 0 05 03 01 01

semaJreppU AV 06 05 0 0 04 01 0 01

yruaM AV 06 06 0 0 06 01 0 06

-semaJelddiM
olaffuB

AV 06 06 0 0 06 01 0 06

ekonaoRreppU AV 05 06 0 0 03 01 0 03
eroC-eugoB

sdnuoS
CN 06 09 09 09 0 0 0 0

esueNrewoL CN 06 09 09 09 0 0 0 0

reviRpeeD CN 05 09 09 09 0 0 0 0

nikdaYreppU CN 0 0 0 0 0 0 0 0

nikdaYrewoL CN 05 09 09 09 0 0 0 0

eeDeePreppU CN 05 09 09 09 0 0 0 0

abwataCreppU CN 05 05 0 0 0 0 0 01

daorBrewoL CS 01 0 0 0 0 0 0 0

regyT CS 5 0 0 0 0 0 0 0

eeronE CS 5 0 0 0 0 0 0 0

eetnaS CS 03 0 0 0 0 0 0 0

repooC CS 02 0 0 0 0 0 0 0

aceneS CN 0 0 0 0 0 0 0 0

aceneS CS 02 01 0 0 0 0 0 0

oolaguT AG 06 06 02 03 05 03 01 01

oolaguT CS 04 01 0 0 01 0 0 0

oolaguT CN 08 08 0 0 0 01 0 04
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nisabbuS etatS hsiF lessuM lianS hsifyarC tcesnI bihpmA elitpeR maertS
baH

hannavaSreppU CS 04 01 0 0 01 0 0 0

daorB AG 05 01 0 0 0 0 0 0

snevetS CS 01 06 0 0 0 0 0 0

eenocOreppU AG 05 06 0 0 0 02 01 0

eeglumcOreppU AG 06 06 0 0 0 01 01 0

s’yraMtS LF 01 01 01 01 0 0 02 0

snhoJtSreppU LF 05 05 07 07 0 0 07 0

ahawalkcO LF 05 05 01 01 0 0 07 0

eennawuSreppU LF 01 01 01 01 0 0 02 0

eFatnaS LF 01 01 01 01 0 0 02 0
tS-yaBeehcalapA

skraM
LF 02 02 01 01 0 0 02 0

rewoL
eenokcolhcO

LF 04 04 01 05 0 0 05 0

reppU
eehcoohattahC

AG 07 05 02 02 03 01 01 01

alocihcalapA LF 05 05 01 01 0 0 07 0

weN LF 02 02 01 01 0 0 02 0

wolleY LA 05 09 08 01 01 03 03 0

retawkcalB LA 05 09 08 01 01 03 03 0

hucenoCreppU LA 04 09 08 01 01 03 03 0

hucenoCrewoL LA 04 09 08 01 01 03 03 0

aguasanoC AG 08 08 03 03 03 01 01 01

aguasanoC NT 02 09 0 0 0 01 0 09

eettawasooC AG 04 02 0 0 0 0 0 0

aluanatsoO AG 06 02 02 02 02 0 0 0

hawotE AG 08 06 02 01 02 0 0 0

asooCreppU AG 06 02 02 01 01 0 0 0

asooCreppU LA 05 07 07 0 01 01 01 0

asooCelddiM LA 05 08 07 0 01 01 01 0

asooCrewoL LA 05 08 07 0 01 01 01 0

asoopallaTreppU LA 05 08 0 0 01 01 01 0

asoopallaTelddiM LA 05 05 0 01 01 01 01 0

asoopallaTrewoL LA 09 09 0 0 02 03 03 0

amabalAreppU LA 05 01 0 0 01 01 01 0

abahaC LA 05 08 07 0 01 02 02 0

nwoT SM 02 0 0 0 0 0 0 0

eebbiT SM 03 0 0 0 0 0 0 0

eebuxoN SM 02 01 0 0 0 0 0 01

kroFyrrebluM LA 02 01 01 0 01 02 02 0

kroFyespiS LA 08 09 07 0 01 03 03 0
kcalBrewoL

roirraW
LA 05 08 08 0 01 01 01 0
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nisabbuS etatS hsiF lessuM lianS hsifyarC tcesnI bihpmA elitpeR maertS
baH

rewoL
yahwasakcihC

SM 01 0 0 0 0 0 0 0

faeLreppU SM 01 0 0 0 0 0 0 0

faeLrewoL SM 01 0 0 0 0 0 0 0

aluogacsaP SM 01 0 0 0 0 0 0 0

kcalB SM 03 0 0 0 0 0 0 01

latsaoCSM SM 01 0 0 0 0 0 0 01

lraePreppU SM 0 0 0 0 0 0 0 0

-lraePelddiM
gnortS

SM 01 0 0 0 0 0 0 0

weNreppU AV 04 03 0 0 03 01 0
01

weNelddiM AV 04 03 0 0 03 01 0 01

reirbneerG VW 03 02 0 01 01 0 0 0

asiveLreppU AV 05 02 0 0 05 01 0 03

gnikciL YK 01 01 0 0 0 01 0 01
kroFhtroN

ykcutneK
YK 0 01 0 0 0 0 0 0

kroFelddiM
ykcutneK

YK 01 01 0 0 0 0 0 0

kroFhtuoS
ykcutneK

YK 01 01 0 0 0 0 0 0

ykcutneKreppU YK 01 01 0 0 01 01 0 01
reppU

dnalrebmuC
YK 02 03 01 01 01 0 0 01

reppU
dnalrebmuC

YK 05 0 0 0 0 0 0 0

eltsackcoR YK 01 01 01 01 01 0 0 01
-dnalrebmuC.U

ekaL.bmuC
YK 0 01 0 0 0 0 0 0

kroFhtuoS
dnalrebmuC

YK 01 0 0 0 0 0 0 0

kroFhtroN
notsloH

AV 05 05 01 0 04 01 0 06

kroFhtuoS
notsloH

AV 05 05 0 0 04 01 0 06

kroFhtuoS
notsloH

NT 07 0 0 0 0 0 01 09

aguataW CN 0 0 0 0 0 0 0 0

aguataW NT 07 0 0 0 0 0 01 09
hcnerFreppU

daorB
CN 08 01 0 0 0 01 0 01

hcnerFreppU
daorB

NT 05 02 0 0 0 0 0 09

noegiP NT 01 09 09 0 0 0 0 09

noegiP CN 09 01 0 0 0 01 0 0

ykcuhciloN CN 08 08 0 0 0 01 0 01

ykcuhciloN NT 06 02 0 0 0 01 01 09
elttiLreppU
eessenneT

AG 08 02 02 02 02 02 01 0
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nisabbuS etatS hsiF lessuM lianS hsifyarC tcesnI bihpmA elitpeR maertS
baH

elttiLreppU
eessenneT

CN 08 08 0 0 0 01 0 01

eegesakcuT CN 08 04 0 0 0 0 0 01
elttiLrewoL
eessenneT

NT 04 05 0 0 0 02 02 09

elttiLrewoL
eessenneT

CN 08 01 0 0 0 01 0 01

hcnilCreppU AV 05 06 01 0 05 01 0 05

llewoP AV 05 06 0 0 05 01 0 05

-nTelddiM
aguamakcihC

AG 06 03 02 01 01 0 0 0

eessawiH NT 05 09 05 02 0 01 01 09

eessawiH AG 07 03 03 03 03 01 01 01

eessawiH CN 08 04 0 0 0 01 0 01

eeocO AG 05 02 0 0 0 0 0 0

eeocO NT 04 09 0 0 0 01 01 09

ekaLreleehW LA 02 0 0 0 01 01 01 0

ekaLkciwkciP LA 02 0 0 0 01 01 01 0

raeB LA 02 0 0 0 01 01 01 0

eihctaHreppU SM 0 0 0 0 0 0 0 0

eihctaHrewoL SM 0 0 0 0 0 0 0 0

floW SM 01 0 0 0 0 0 0 01
-ippississiMrewoL

sihpmeM
RA 01 02 0 0 0 0 0 0

sicnarF.tSrewoL RA 09 08 0 0 0 0 0 0

giB RA 09 08 0 0 0 0 0 0

eihctahallaTelttiL SM 05 01 0 0 0 0 0 01

eihctahallaT SM 02 0 0 0 0 0 0 0

anocoY SM 01 0 0 0 0 0 0 0

retawdloC SM 0 0 0 0 0 0 0 0

ahsubolaY SM 02 0 0 0 0 0 0 0

rewolfnuSgiB SM 01 08 0 0 0 0 0 0

oozaYrewoL SM 02 08 0 0 0 0 0 0
atihcauO

sretawdaeH
RA 02 07 0 03 01 0 0 01

atihcauOreppU RA 02 0 0 02 0 0 0 0

iruossiMelttiL RA 08 08 0 03 01 0 0 01

enilaSreppU RA 04 08 0 02 01 0 0 01

ennobra’DuoyaB AL 07 08 0 02 02 0 0 02

anomedguD AL 03 06 0 0 01 0 0 02

reviRelttiL AL 04 06 0 02 05 0 0 03

erreiPuoyaB SM 01 0 0 0 0 0 0 0

ottihcomoH SM 03 01 0 0 0 0 0 02

olaffuB SM 01 0 0 0 0 0 0 0
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nisabbuS etatS hsiF lessuM lianS hsifyarC tcesnI bihpmA elitpeR maertS
baH

etimA SM 01 0 0 0 0 0 0 0

ehceTuoyaB AL 08 09 0 02 06 0 0 03

ueisaclaCreppU AL 02 06 0 01 01 0 0 0

ottihCyksihW AL 08 04 0 01 08 0 0 02

riovreseRrevaeB RA 01 0 0 0 0 0 0 01

etihWelddiM RA 05 05 0 0 03 0 0 03

olaffuB RA 03 03 0 01 01 0 0 02

deRelttiL RA 08 0 0 08 0 0 0 0

sionillI RA 07 05 0 0 02 03 0 03
rreK.StreboR

riovreseR
RA 01 0 0 0 0 0 0 0

uaetoP KO/RA 01 09 0 02 0 0 0 0

yrrebluM-gorF RA 05 05 0 0 01 0 0 02
ellenadraD

riovreseR
RA 03 03 0 01 0 0 0 01

-yawnoCekaL
evomeRtnioP

RA 05 0 0 01 0 0 0 0

naeJtiteP RA 02 0 0 02 01 0 0 01

naeJtiteP RA 01 0 0 0 0 0 0 0

evaFaLehcruoF RA 01 04 0 02 0 0 0 0
-krArewoL

ellemuaM
RA 0 0 0 01 0 0 0 0

dnalsI-cra’DsioB XT 06 0 0 0 0 0 0 01

ihcimaiK KO 01 09 0 0 0 0 0 0

elohretaW-naceP KO/RA 03 03 0 0 0 0 0 0

reviRelttiLreppU KO 03 09 0 0 0 0 0 0

kroFniatnuoM KO/RA 01 0 0 0 01 0 0 01

reviRelttiLrewoL KO/RA 03 09 0 02 01 0 0 01

uoyaByggoL AL 02 02 0 01 0 0 0 0
ekaL-deRrewoL

ttaI
AL 09 09 0 03 05 0 0 03

uoyaBenilaS AL 04 08 0 0 0 0 0 01
rehpluS

sretawdaeH
XT 01 0 0 0 0 0 0 0

dneBodeloT
riovreseR

XT 05 01 0 01 03 0 0 0

sehceNelddiM XT 08 04 0 01 06 0 0 01

anilegnArewoL XT 05 04 0 01 03 0 0 01

ytinirTkroF.E XT 05 01 0 0 0 0 0 0
-ytinirTrewoL

oopakciK
XT 05 02 0 01 01 0 0 01

naSkroF.W
otnicaJ

XT 07 02 0 0 01 0 0 0

naSkroF.E
otnicaJ

XT 07 02 0 0 01 0 0 0

otreuPnretsaE
ociR

RP 01 0 0 02 0 0 0 01
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Appendix C

Rare aquatic species, sorted by Subbasin, found on or near national forests in
the South.

emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

asociravatnodimsalA S 10007020 X 8 AV LESSUM

snorfidirivsuhpmoG S 10007020 P 8 AV YLFNOGARD

sutalutcnupsirtsulapxeroS S 10007020 P 8 AV LAMMAM

asociravatnodimsalA S 30007020 P 8 VW LESSUM

sulahpecocuelsuteeailaH T 30007020 P 8 VW DRIB

sidirivbusanogimsaL S 30007020 P 8 VW LESSUM

inosirromsumorbogytS S 30007020 P 8 VW DOPIHPMA

)7.ps(.voN.pssumorbogytS S 50007020 P 8 AV DOPIHPMA

asociravatnodimsalA S 60007020 P 8 AV LESSUM

sidirivbusanogimsaL S 60007020 P 8 AV LESSUM

sepilicargsumorbogytS S 60007020 P 8 AV DOPIHPMA

asociravatnodimsalA S 10208020 X 8 AV LESSUM

inosamaianocsuF S 10208020 P 8 AV LESSUM

snorfidirivsuhpmoG S 10208020 P 8 AV YLFNOGARD

sulahpecocuelsuteeailaH T 10208020 P 8 AV DRIB

eaneeruamaneardyH S 10208020 P 8 AV ELTEEB

repsarepmessiportoN S 10208020 P 8 AV HSIF

itrebligsurutoN S 10208020 P 8 AV HSIF

anillocameboruelP E 10208020 P 8 AV LESSUM

sutalutcnupsirtsulapxeroS S 10208020 P 8 AV LAMMAM

inosugrefsumorbogytS S 10208020 P 8 AV DOPIHPMA

inosirromsumorbogytS S 10208020 P 8 AV DOPIHPMA

sudnumsumorbogytS S 10208020 P 8 AV DOPIHPMA

anillocameboruelP E 20208020 X 8 AV LESSUM

ataloecnaloitpillE S 30208020 P 8 AV LESSUM

sidirivbusanogimsaL S 30208020 P 8 AV LESSUM

anillocameboruelP E 30208020 P 8 AV LESSUM
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

ataloecnaloitpillE S 10101030 X 8 AV LESSUM

inosamaianocsuF S 10101030 X 8 AV LESSUM

itrebligsurutoN S 10101030 P 8 AV HSIF

xeranicreP E 10101030 P 9 AV HSIF

inosugrefsumorbogytS S 10101030 P 8 AV DOPIHPMA

murtsoriverbresnepicA E 60102030 P 11 CN HSIF

sisneippississimrotagillA T 60102030 P 11 CN ELITPER

inosamaianocsuF S 60102030 P 11 CN LESSUM

sulahpecocuelsuteeailaH T 60102030 P 11 CN DRIB

sunamimulpsurabmacorP S 60102030 P 11 CN HSIFYARC

otipacotipacanaR S 60102030 P 11 CN NAIBIHPMA

sullupamsaloxoT S 60102030 P 11 CN LESSUM

murtsoriverbresnepicA E 40202030 P 11 CN HSIF

sisneippississimrotagillA T 40202030 P 11 CN ELITPER

sulahpecocuelsuteeailaH T 40202030 P 11 CN DRIB

sunamimulpsurabmacorP S 40202030 P 11 CN HSIFYARC

otipacotipacanaR S 40202030 P 11 CN NAIBIHPMA

sutunimidsuhpmoG S 30003030 P 11 CN YLFNOGARD

amitpessuhpmoG S 30003030 P 11 CN YLFNOGARD

sutavrucnisuhpmogoihpO S 10104030 P 11 CN YLFNOGARD

sulahpecocuelsuteeailaH T 30104030 P 11 CN DRIB

asociravatnodimsalA S 40104030 P 11 CN LESSUM

sillocamotsoehtE S 40104030 P 11 CN HSIF

inosamaianocsuF S 40104030 P 11 CN LESSUM

sulahpecocuelsuteeailaH T 40104030 P 11 CN DRIB

sidirivbusanogimsaL S 40104030 P 11 CN LESSUM

eebmulsulitomeS S 40104030 P 11 CN HSIF

sullupamsaloxoT S 40104030 P 11 CN LESSUM

anainahguavasolliV S 40104030 P 11 CN LESSUM

asociravatnodimsalA S 10105030 P 11 CN LESSUM

amenazallenirpyC S 10105030 P 11 CN HSIF

sulahpecocuelsuteeailaH T 60105030 P 21 CS DRIB

murtsoriverbresnepicA E 21105030 P 21 CS HSIF

mutalugnicamotsybmA T 21105030 P 21 CS NAIBIHPMA

sulahpecocuelsuteeailaH T 21105030 P 21 CS DRIB

anaciremaairetcyM E 21105030 P 21 CS DRIB

murtsoriverbresnepicA E 10205030 P 21 CS HSIF

mutalugnicamotsybmA T 10205030 P 21 CS NAIBIHPMA

sulahpecocuelsuteeailaH T 10205030 P 21 CS DRIB

anaciremaairetcyM E 10205030 P 21 CS DRIB

eessacojsutepagA S 10106030 P 11 CN YLFSIDDAC
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

eessacojsutepagA S 20106030 P 11 CN YLFSIDDAC

asociravatnodimsalA S 20106030 P 3 AG LESSUM

asociravatnodimsalA S 20106030 P 21 CS LESSUM

sisneaguahcsurabmaC S 20106030 P 3 AG HSIFYARC

sisneaguahcsurabmaC S 20106030 P 21 CS HSIFYARC

sulahpecocuelsuteeailaH T 20106030 P 3 AG DRIB

irenhcalamotsoxoM S 20106030 P 3 AG HSIF

sispelispyhsiportoN S 20106030 P 3 AG HSIF

asociravatnodimsalA S 30106030 P 21 CS LESSUM

atarocedanogimsaL E 30106030 P 21 CS LESSUM

asociravatnodimsalA S 70106030 P 21 CS LESSUM

sulahpecocuelsuteeailaH T 70106030 P 21 CS DRIB

atarocedanogimsaL E 70106030 P 21 CS LESSUM

aruneaxallenirpyC S 10107030 P 3 AG HSIF

sulahpecocuelsuteeailaH T 10107030 P 3 AG DRIB

anaciremaairetcyM E 10107030 P 3 AG DRIB

amesillacallenirpyC S 30107030 P 3 AG HSIF

sulahpecocuelsuteeailaH T 30107030 P 3 AG DRIB

asobbignodonagyP S 30107030 P 3 AG LESSUM

sisneippississimrotagillA T 40207030 P 5 LF ELITPER

mutalugnicamotsybmA T 40207030 P 5 LF NAIBIHPMA

sulahpecocuelsuteeailaH T 40207030 P 5 LF DRIB

anaciremaairetcyM E 40207030 P 5 LF DRIB

inellarebifoeN S 40207030 P 5 LF LAMMAM

sisneippississimrotagillA T 10108030 P 5 LF ELITPER

sucnypnocartsoahpA S 10108030 P 5 LF LIANS

sulahpecocuelsuteeailaH T 10108030 P 5 LF DRIB

anaciremaairetcyM E 10108030 P 5 LF DRIB

inellarebifoeN S 10108030 P 5 LF LAMMAM

sutairtsrepsumlahtpotoN S 10108030 P 5 LF NAIBIHPMA

emrofirypameboruelP S 10108030 P 5 LF LESSUM

sutaciledsurabmacorP S 10108030 P 5 LF HSIFYARC

sisneinnawus.csymeduesP S 10108030 P 5 LF ELITPER

suposeaotipacanaR S 10108030 P 5 LF NAIBIHPMA

sutanamsuhcehcirT E 10108030 P 5 LF LAMMAM

sisneippississimrotagillA T 20108030 P 5 LF ELITPER

aenehaoitpillE S 20108030 P 5 LF LESSUM

sulahpecocuelsuteeailaH T 20108030 P 5 LF DRIB

anaciremaairetcyM E 20108030 P 5 LF DRIB

inellarebifoeN S 20108030 P 5 LF LAMMAM

sutairtsrepsumlahtpotoN S 20108030 P 5 LF NAIBIHPMA
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

suposeaotipacanaR S 20108030 P 5 LF NAIBIHPMA

sisneippississimrotagillA T 10201130 P 5 LF ELITPER

mutalugnicamotsybmA T 10201130 P 5 LF NAIBIHPMA

sulahpecocuelsuteeailaH T 10201130 P 5 LF DRIB

anaciremaairetcyM E 10201130 P 5 LF DRIB

inellarebifoeN S 10201130 P 5 LF LAMMAM

sutairtsrepsumlahtpotoN S 10201130 P 5 LF NAIBIHPMA

sisneippississimrotagillA T 60201130 P 5 LF ELITPER

mutalugnicamotsybmA T 60201130 P 5 LF NAIBIHPMA

sulahpecocuelsuteeailaH T 60201130 P 5 LF DRIB

anaciremaairetcyM E 60201130 P 5 LF DRIB

inellarebifoeN S 60201130 P 5 LF LAMMAM

sisneippississimrotagillA T 10002130 P 5 LF ELITPER

mutalugnicamotsybmA T 10002130 P 5 LF NAIBIHPMA

isbbohxnognarC S 10002130 P 5 LF DOPIHPMA

sulahpecocuelsuteeailaH T 10002130 P 5 LF DRIB

anaciremaairetcyM E 10002130 P 5 LF DRIB

inellarebifoeN S 10002130 P 5 LF LAMMAM

sutairtsrepsumlahtpotoN S 10002130 P 5 LF NAIBIHPMA

sunicrosurabmacorP S 10002130 P 5 LF HSIFYARC

iellebsuhpmogorP S 10002130 P 5 LF YLFNOGARD

suposeaotipacanaR S 10002130 P 5 LF NAIBIHPMA

itrevlacarolhcotamoS S 10002130 P 5 LF YLFNOGARD

iotosed.oresnepicA T 30002130 P 5 LF HSIF

anaithgirwatnodimsalA S 30002130 P 5 LF LESSUM

sisneippississimrotagillA T 30002130 P 5 LF ELITPER

mutalugnicamotsybmA T 30002130 P 5 LF NAIBIHPMA

iyasretsageludroC S 30002130 P 5 LF YLFNOGARD

isdeelallenirpyC S 30002130 P 5 LF HSIF

sulahpecocuelsuteeailaH T 30002130 P 5 LF DRIB

atalugnabussilispmaL E 30002130 P 5 LF LESSUM

sutallicinepsudinoideM E 30002130 P 5 LF LESSUM

sunainospmissudinoideM E 30002130 P 5 LF LESSUM

anaikyobsaianolageM S 30002130 P 5 LF LESSUM

anaciremaairetcyM E 30002130 P 5 LF DRIB

inellarebifoeN S 30002130 P 5 LF LAMMAM

emrofirypameboruelP E 30002130 P 5 LF LESSUM

iellebsuhpmogorP S 30002130 P 5 LF YLFNOGARD

sisneinnawus.csymeduesP S 30002130 P 5 LF ELITPER

itrevlacarolhcotamoS S 30002130 P 5 LF YLFNOGARD

sutanamsuhcehcirT T 30002130 P 5 LF LAMMAM
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

eayggepaikcabrettU S 30002130 P 5 LF LESSUM

asollivasolliV S 30002130 P 5 LF LESSUM

aineatillacallenirpyC S 10003130 P 3 AG HSIF

atiragramaimorcaM S 10003130 P 3 AG YLFNOGARD

odnumdesuhpmogoihpO S 10003130 P 3 AG YLFNOGARD

sutavrucnisuhpmogoihpO S 10003130 P 3 AG YLFNOGARD

iotosed.oresnepicA T 11003130 P 5 LF HSIF

anaithgirwatnodimsalA S 11003130 P 5 LF LESSUM

sisneippississimrotagillA T 11003130 P 5 LF ELITPER

iirelsienamelbmA E 11003130 P 5 LF LESSUM

mutalugnicamotsybmA T 11003130 P 5 LF NAIBIHPMA

sunaitnaolssuediotpillE T 11003130 P 5 LF LESSUM

iruobrabsymetparG S 11003130 P 5 LF ELITPER

sulahpecocuelsuteeailaH T 11003130 P 5 LF DRIB

atalugnabussilispmaL E 11003130 P 5 LF LESSUM

suitonsuretporciM S 11003130 P 5 LF HSIF

anaciremaairetcyM E 11003130 P 5 LF DRIB

inellarebifoeN S 11003130 P 5 LF LAMMAM

sutanamsuhcehcirT T 11003130 P 5 LF LAMMAM

sisneippississimrotagillA T 31003130 P 5 LF ELITPER

mutalugnicamotsybmA T 31003130 P 5 LF NAIBIHPMA

sulahpecocuelsuteeailaH T 31003130 P 5 LF DRIB

anaciremaairetcyM E 31003130 P 5 LF DRIB

inellarebifoeN S 31003130 P 5 LF LAMMAM

emrofirypameboruelP E 31003130 P 5 LF LESSUM

iotosed.oresnepicA T 30104130 P 1 LA HSIF

sisneippississimrotagillA T 30104130 P 1 LA ELITPER

inosivadamotsoehtE S 30104130 P 1 LA HSIF

assiccusaianocsuF S 30104130 P 1 LA LESSUM

itsnresymetparG S 30104130 P 1 LA ELITPER

sulahpecocuelsuteeailaH T 30104130 P 1 LA DRIB

isenojsuhcnarbohcytP S 30104130 P 1 LA LESSUM

asovesotipacanaR S 30104130 P 1 LA NAIBIHPMA

silartsuaasolliV S 30104130 P 1 LA LESSUM

sisnewatcohcasolliV S 30104130 P 1 LA LESSUM

sisneippississimrotagillA T 40104130 P 1 LA ELITPER

iellebsuhpmogorP S 40104130 P 1 LA YLFNOGARD

asovesotipacanaR S 40104130 P 1 LA NAIBIHPMA

isenwotsurulytS S 40104130 P 1 LA YLFNOGARD

sisneippississimrotagillA T 10304130 P 1 LA ELITPER

asovesotipacanaR S 10304130 P 1 LA NAIBIHPMA
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

sisneippississimrotagillA T 40304130 P 1 LA ELITPER

inosivadamotsoehtE S 40304130 P 1 LA HSIF

itsnresymetparG S 40304130 P 1 LA ELITPER

sulahpecocuelsuteeailaH T 40304130 P 1 LA DRIB

asovesotipacanaR S 40304130 P 1 LA NAIBIHPMA

aelureacallenirpyC T 10105130 P 3 AG HSIF

aelureacallenirpyC T 10105130 P 4 NT HSIF

atatcraoitpillE S 10105130 P 3 AG LESSUM

atairtsatemamsalboipE E 10105130 P 3 AG LESSUM

atairtsatemamsalboipE E 10105130 P 4 NT LESSUM

sisnegoolachtoamsalboipE E 10105130 P 3 AG LESSUM

murtsoriverbamotsoehtE S 10105130 P 3 AG HSIF

murtsoriverbamotsoehtE S 10105130 P 4 NT HSIF

amertidamotsoehtE S 10105130 P 3 AG HSIF

amertidamotsoehtE S 10105130 P 4 NT HSIF

allesirtamotsoehtE S 10105130 P 3 AG HSIF

allesirtamotsoehtE S 10105130 P 4 NT HSIF

siugnasnocsuhpmoG S 10105130 P 3 AG YLFNOGARD

atatcnupaenilsispobyH S 10105130 P 3 AG HSIF

atatcnupaenilsispobyH S 10105130 P 4 NT HSIF

silitlasilispmaL T 10105130 P 3 AG LESSUM

silitlasilispmaL T 10105130 P 4 NT LESSUM

ainotslohanogimsaL S 10105130 P 3 AG LESSUM

ainotslohanogimsaL S 10105130 P 4 NT LESSUM

sumissitucasudinoideM T 10105130 P 3 AG LESSUM

sumissitucasudinoideM T 10105130 P 4 NT LESSUM

suluvrapsudinoideM E 10105130 P 3 AG LESSUM

suluvrapsudinoideM E 10105130 P 4 NT LESSUM

sutinumsurutoN S 10105130 P 4 NT HSIF

odnumdesuhpmogoihpO S 10105130 P 3 AG YLFNOGARD

allesetnaanicreP E 10105130 P 3 AG HSIF

allesetnaanicreP E 10105130 P 4 NT HSIF

isniknejanicreP E 10105130 P 3 AG HSIF

isniknejanicreP E 10105130 P 4 NT HSIF

alucitnelanicreP S 10105130 P 3 AG HSIF

siramlapanicreP S 10105130 P 3 AG HSIF

siramlapanicreP S 10105130 P 4 NT HSIF

musicedameboruelP E 10105130 P 3 AG LESSUM

munaigroegameboruelP E 10105130 P 3 AG LESSUM

munaigroegameboruelP E 10105130 P 4 NT LESSUM

mutavorepameboruelP E 10105130 P 3 AG LESSUM
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ineergsuhcnarbohcytP E 10105130 P 3 AG LESSUM

ineergsuhcnarbohcytP E 10105130 P 4 NT LESSUM

sisneaguasannocsutihportS S 10105130 P 3 AG LESSUM

sisneaguasannocsutihportS S 10105130 P 4 NT LESSUM

asolubenasolliV S 10105130 P 3 AG LESSUM

asolubenasolliV S 10105130 P 4 NT LESSUM

snarbmu.vasolliV S 10105130 P 3 AG LESSUM

snarbmu.vasolliV S 10105130 P 4 NT LESSUM

sisnegoolachtoamsalboipE E 20105130 P 3 AG LESSUM

murtsoriverbamotsoehtE S 20105130 P 3 AG HSIF

ataeniloruaanicreP T 20105130 P 3 AG HSIF

siramlapanicreP S 20105130 P 3 AG HSIF

musicedameboruelP E 20105130 P 3 AG LESSUM

siugnasnocsuhpmoG S 30105130 P 3 AG YLFNOGARD

ainotslohanogimsaL S 30105130 P 3 AG LESSUM

siramlapanicreP S 30105130 P 3 AG HSIF

musicedameboruelP E 30105130 P 3 AG LESSUM

ineergsuhcnarbohcytP E 30105130 P 3 AG LESSUM

anaihpmuralurdauQ S 30105130 P 3 AG LESSUM

sisneaguasannocsutihportS S 30105130 P 3 AG LESSUM

asolubenasolliV S 30105130 P 3 AG LESSUM

snarbmu.vasolliV S 30105130 P 3 AG LESSUM

murtsoriverbamotsoehtE S 40105130 P 3 AG HSIF

eahawoteamotsoehtE E 40105130 P 3 AG HSIF

ittocsamotsoehtE T 40105130 P 3 AG HSIF

sutinumsurutoN S 40105130 P 3 AG HSIF

allesetnaanicreP E 40105130 P 3 AG HSIF

alucitnelanicreP S 40105130 P 3 AG HSIF

siramlapanicreP S 40105130 P 3 AG HSIF

musicedameboruelP E 40105130 X 3 AG LESSUM

mutavorepameboruelP E 40105130 X 3 AG LESSUM

amertidamotsoehtE S 50105130 P 3 AG HSIF

allesirtamotsoehtE S 50105130 P 3 AG HSIF

sulahpecocuelsuteeailaH T 50105130 P 1 LA DRIB

ainotslohanogimsaL S 50105130 P 1 LA LESSUM

simrofamotsolcycxalpoiL E 50105130 X 3 AG LIANS

siramlapanicreP S 50105130 P 1 LA HSIF

siramlapanicreP S 50105130 P 3 AG HSIF

sisneaguasannocsutihportS S 50105130 P 1 LA LESSUM

asolubenasolliV S 50105130 P 1 LA LESSUM

snarbmu.vasolliV S 50105130 P 3 LA LESSUM



101

emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

sutaidarsediotnodonA S 60105130 P 1 LA LESSUM

aelureacallenirpyC T 60105130 P 1 LA HSIF

alletanercaimilE T 60105130 P 1 LA LIANS

atairtsatemamsalboipE E 60105130 X 1 LA LESSUM

sisnegoolachtoamsalboipE E 60105130 X 1 LA LESSUM

murtsoriverbamotsoehtE S 60105130 P 1 LA HSIF

sulahpecocuelsuteeailaH T 60105130 P 1 LA DRIB

silitlasilispmaL T 60105130 P 1 LA LESSUM

ainotslohanogimsaL S 60105130 P 1 LA LESSUM

ataineatsixotpeL T 60105130 P 1 LA LIANS

simrofamotsolcycxalpoiL E 60105130 X 1 LA LIANS

sumissitucasudinoideM T 60105130 X 1 LA LESSUM

suluvrapsudinoideM E 60105130 X 1 LA LESSUM

sutavrucnisuhpmogoihpO S 60105130 P 1 LA YLFNOGARD

siramlapanicreP S 60105130 P 1 LA HSIF

musicedameboruelP E 60105130 X 1 LA LESSUM

munaigroegameboruelP E 60105130 P 1 LA LESSUM

mutavorepameboruelP E 60105130 X 1 LA LESSUM

ineergsuhcnarbohcytP E 60105130 X 1 LA LESSUM

sisneaguasannocsutihportS S 60105130 P 1 LA LESSUM

acifingamamotoluT E 60105130 P 1 LA LIANS

asolubenasolliV S 60105130 P 1 LA LESSUM

snarbmu.vasolliV S 60105130 P 1 LA LESSUM

sulahpecocuelsuteeailaH T 70105130 P 1 LA DRIB

atatcnupaenilsispobyH S 70105130 P 1 LA HSIF

silitlasilispmaL T 70105130 P 1 LA LESSUM

sisneaguasannocsutihportS S 70105130 P 1 LA LESSUM

acifingamamotoluT E 70105130 P 1 LA LIANS

asolubenasolliV S 70105130 P 1 LA LESSUM

ihsilgnesurabmaC S 80105130 P 1 LA HSIFYARC

atatcnupaenilsispobyH S 80105130 P 1 LA HSIF

silitlasilispmaL T 80105130 P 1 LA LESSUM

siramlapanicreP S 80105130 P 1 LA HSIF

snarbmu.vasolliV S 80105130 P 1 LA LESSUM

ihsilgnesurabmaC S 90105130 P 1 LA HSIFYARC

atatcnupaenilsispobyH S 90105130 P 1 LA HSIF

siramlapanicreP S 90105130 P 1 LA HSIF

sisneippississimrotagillA T 01105130 P 1 LA ELITPER

allerpsaairallatsyrC S 01105130 P 1 LA HSIF

atatcraoitpillE S 01105130 P 1 LA LESSUM

silahcunsuhtangobyH S 01105130 P 1 LA HSIF
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silitlasilispmaL T 01105130 P 1 LA LESSUM

supocsonarusiportoN S 01105130 P 1 LA HSIF

alucitnelanicreP S 01105130 P 1 LA HSIF

musicedameboruelP E 01105130 P 1 LA LESSUM

mutavorepameboruelP E 01105130 P 1 LA LESSUM

suxevbussutihportS S 01105130 P 1 LA LESSUM

asolubenasolliV S 01105130 P 1 LA LESSUM

allerpsaairallatsyrC S 20205130 P 1 LA HSIF

atairtsatemamsalboipE E 20205130 X 1 LA LESSUM

sisnegoolachtoamsalboipE E 20205130 X 1 LA LESSUM

snedivrapsuhpmoG S 20205130 X 1 LA YLFNOGARD

sulahpecocuelsuteeailaH T 20205130 P 1 LA DRIB

sisnebahacairuenoeomoH S 20205130 P 1 LA YLFYAM

silahcunsuhtangobyH S 20205130 P 1 LA HSIF

silitlasilispmaL T 20205130 X 1 LA LESSUM

silavorepsilispmaL T 20205130 X 1 LA LESSUM

ataineatsixotpeL T 20205130 X 1 LA LIANS

sumissitucasudinoideM T 20205130 X 1 LA LESSUM

suluvrapsudinoideM E 20205130 X 1 LA LESSUM

eabahacsiportoN E 20205130 P 1 LA HSIF

supocsonarusiportoN S 20205130 P 1 LA HSIF

sutinumsurutoN S 20205130 P 1 LA HSIF

anainoskcajairavobO S 20205130 P 1 LA LESSUM

alucitnelanicreP S 20205130 P 1 LA HSIF

musicedameboruelP E 20205130 X 1 LA LESSUM

mutavorepameboruelP E 20205130 X 1 LA LESSUM

ineergsuhcnarbohcytP E 20205130 X 1 LA LESSUM

arvenatemalurdauQ S 20205130 P 1 LA LESSUM

anaihpmuralurdauQ S 20205130 P 1 LA LESSUM

isukttussuhcnyrihpacS P 20205130 P 1 LA HSIF

suxevbussutihportS S 20205130 P 1 LA LESSUM

sisneippississimrotagillA T 40106130 P 7 SM ELITPER

sulahpecocuelsuteeailaH T 40106130 P 7 SM DRIB

suxevbussutihportS S 40106130 P 7 SM LESSUM

sisneippississimrotagillA T 80106130 P 7 SM ELITPER

sulahpecocuelsuteeailaH T 80106130 P 7 SM DRIB

musicedameboruelP E 80106130 P 7 SM LESSUM

suxevbussutihportS S 80106130 P 7 SM LESSUM

.pssurutceN S 90106130 P 1 LA NAIBIHPMA

susserpedsurehtonretS T 90106130 P 1 LA ELITPER

atatcraoitpillE S 01106130 P 1 LA LESSUM
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atairtsatemamsalboipE E 01106130 X 1 LA LESSUM

rotallebamotsoehtE S 01106130 P 1 LA HSIF

sulahpecocuelsuteeailaH T 01106130 P 1 LA DRIB

silitlasilispmaL T 01106130 P 1 LA LESSUM

silavorepsilispmaL T 01106130 P 1 LA LESSUM

sumissitucasudinoideM T 01106130 P 1 LA LESSUM

suluvrapsudinoideM E 01106130 P 1 LA LESSUM

.pssurutceN S 01106130 P 1 LA NAIBIHPMA

musicedameboruelP E 01106130 X 1 LA LESSUM

muvrufameboruelP E 01106130 P 1 LA LESSUM

mutavorepameboruelP E 01106130 X 1 LA LESSUM

ineergsuhcnarbohcytP E 01106130 P 1 LA LESSUM

susserpedsurehtonretS T 01106130 P 1 LA ELITPER

suxevbussutihportS S 01106130 P 1 LA LESSUM

asolubenasolliV S 01106130 P 1 LA LESSUM

silahcunsuhtangobyH S 31106130 P 1 LA HSIF

sisneippississimrotagillA T 30007130 P 7 SM ELITPER

atalucamivalfsymetparG T 30007130 P 7 SM ELITPER

sutaunettasuesbboH S 30007130 P 7 SM HSIFYARC

sumotsonalemsiportoN S 30007130 P 7 SM HSIF

alucitnelanicreP S 30007130 P 7 SM HSIF

ietnocelsurabmacorP S 30007130 P 7 SM HSIFYARC

sisneippississimrotagillA T 40007130 P 7 SM ELITPER

atatcraoitpillE S 40007130 P 7 SM LESSUM

munaeldaebameboruelP S 40007130 P 7 SM LESSUM

regibrabsurabmacorP S 40007130 P 7 SM HSIFYARC

suxevbussutihportS S 40007130 P 7 SM LESSUM

sisneippississimrotagillA T 50007130 P 7 SM ELITPER

atatcraoitpillE S 50007130 P 7 SM LESSUM

atalucamivalfsymetparG T 50007130 P 7 SM ELITPER

sutaunettasuesbboH S 50007130 P 7 SM HSIFYARC

sumotsonalemsiportoN S 50007130 P 7 SM HSIF

alucitnelanicreP S 50007130 P 7 SM HSIF

munaeldaebameboruelP S 50007130 P 7 SM LESSUM

ietnocelsurabmacorP S 50007130 P 7 SM HSIFYARC

iotosed.oresnepicA T 60007130 P 7 SM HSIF

sisneippississimrotagillA T 60007130 P 7 SM ELITPER

isreybsurabmacillaF S 60007130 P 7 SM HSIFYARC

ealeinadsurabmacillaF S 60007130 P 7 SM HSIFYARC

atalucamivalfsymetparG T 60007130 P 7 SM ELITPER

allupsisnedanacsurG E 60007130 P 7 SM DRIB
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sulahpecocuelsuteeailaH T 60007130 P 7 SM DRIB

sutaunettasuesbboH S 60007130 P 7 SM HSIFYARC

sumotsonalemsiportoN S 60007130 P 7 SM HSIF

alucitnelanicreP S 60007130 P 7 SM HSIF

ikcirtapztifsurabmacorP S 60007130 P 7 SM HSIFYARC

ietnocelsurabmacorP S 60007130 P 7 SM HSIFYARC

iotosed.oresnepicA T 70007130 P 7 SM HSIF

sisneippississimrotagillA T 70007130 P 7 SM ELITPER

sutaidarsediotnodonA S 70007130 P 7 SM LESSUM

atatcraoitpillE S 70007130 P 7 SM LESSUM

inodrogsurabmacillaF S 70007130 P 7 SM HSIFYARC

sutaunettasuesbboH S 70007130 P 7 SM HSIFYARC

sumotsonalemsiportoN S 70007130 P 7 SM HSIF

alucitnelanicreP S 70007130 P 7 SM HSIF

munaeldaebameboruelP S 70007130 P 7 SM LESSUM

ikcirtapztifsurabmacorP S 70007130 P 7 SM HSIFYARC

ietnocelsurabmacorP S 70007130 P 7 SM HSIFYARC

iotosed.oresnepicA T 90007130 P 7 SM HSIF

sisneippississimrotagillA T 90007130 P 7 SM ELITPER

sutaidarsediotnodonA S 90007130 P 7 SM LESSUM

atatcraoitpillE S 90007130 P 7 SM LESSUM

isreybsurabmacillaF S 90007130 P 7 SM HSIFYARC

ealeinadsurabmacillaF S 90007130 P 7 SM HSIFYARC

allupsisnedanacsurG E 90007130 P 7 SM DRIB

sutaunettasuesbboH S 90007130 P 7 SM HSIFYARC

sumotsonalemsiportoN S 90007130 P 7 SM HSIF

alucitnelanicreP S 90007130 P 7 SM HSIF

munaeldaebameboruelP S 90007130 P 7 SM LESSUM

ikcirtapztifsurabmacorP S 90007130 P 7 SM HSIFYARC

ietnocelsurabmacorP S 90007130 P 7 SM HSIFYARC

asovesotipacanaR S 90007130 P 7 SM NAIBIHPMA

sisneippississimrotagillA T 10008130 P 7 SM ELITPER

atatcraoitpillE S 10008130 P 7 SM LESSUM

munaeldaebameboruelP S 10008130 P 7 SM LESSUM

sulucajsurabmacorP S 10008130 P 7 SM HSIFYARC

suxevbussutihportS S 10008130 P 7 SM LESSUM

iotosed.oresnepicA T 20008130 P 7 SM HSIF

sisneippississimrotagillA T 20008130 P 7 SM ELITPER

atatcraoitpillE S 20008130 P 7 SM LESSUM

munaeldaebameboruelP S 20008130 P 7 SM LESSUM

sulucajsurabmacorP S 20008130 P 7 SM HSIFYARC
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suxevbussutihportS S 20008130 P 7 SM LESSUM

snorfidirivsuhpmoG S 10005050 P 8 AV YLFNOGARD

inosnhojaibelhpotpeL S 10005050 P 8 AV YLFYAM

easmailliwartcuelageM S 10005050 P 8 AV YLFENOTS

suluteretsuibocanehP S 10005050 P 8 AV HSIF

inosugrefsumorbogytS S 10005050 P 8 AV DOPIHPMA

inoslenxyretpoineaT S 10005050 P 8 AV YLFENOTS

inrubsoamotsoehtE S 20005050 P 8 AV HSIF

suluteretsuibocanehP S 20005050 P 8 AV HSIF

sutcadersumorbogytS S 20005050 P 8 AV DOPIHPMA

iregnislohaetodiceaC S 30005050 P 8 VW DOPOSI

sunaretev.nsurabmaC S 30005050 P 8 VW HSIFYARC

inrubsoamotsoehtE S 30005050 P 8 VW HSIF

aeratratsnegitnoF S 30005050 P 8 VW LIANS

alletirrutsnegitnoF S 30005050 P 8 VW LIANS

suenarretbussulihponiryG S 30005050 P 8 VW NAIBIHPMA

sidirivbusanogimsaL S 30005050 P 8 VW LESSUM

iretsamffohelytocorcaM S 30005050 P 8 VW MROWTALF

alahpeconmyganicreP S 30005050 P 8 VW HSIF

suluteretsuibocanehP S 30005050 P 8 VW HSIF

sutanigramesumorbogytS S 30005050 P 8 VW DOPIHPMA

sunansumorbogytS S 30005050 P 8 VW DOPIHPMA

suvrapsumorbogytS S 30005050 P 8 VW DOPIHPMA

sutsullopsumorbogytS S 30005050 P 8 VW DOPIHPMA

sutcadersumorbogytS S 30005050 P 8 VW DOPIHPMA

sutanipssumorbogytS S 30005050 P 8 VW DOPIHPMA

eanasusmurginamotsoehtE S 20207050 P 8 AV HSIF

snorfidirivsuhpmoG S 20207050 P 8 AV YLFNOGARD

adicullepatpyrcommA S 10100150 P 2 YK HSIF

airagetsainegorpyC E 10100150 X 2 YK LESSUM

anaignar.tamsalboipE E 10100150 P 2 YK LESSUM

asolurot.tamsalboipE E 10100150 P 2 YK LESSUM

arteuqirtamsalboipE S 10100150 P 2 YK LESSUM

eonaceppitamotsoehtE S 10100150 P 2 YK HSIF

sulahpecocuelsuteeailaH T 10100150 P 2 YK DRIB

susomgitssurutoN S 10100150 P 2 YK HSIF

suyhpycsusabohtelP S 10100150 P 2 YK LESSUM

avalcameboruelP E 10100150 X 2 YK LESSUM

munelpameboruelP E 10100150 P 2 YK LESSUM

augibmasaianospmiS S 10100150 P 2 YK LESSUM

anaignar.tamsalboipE E 10200150 X 2 YK LESSUM
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avalcameboruelP E 10200150 X 2 YK LESSUM

adicullepatpyrcommA S 20200150 P 2 YK HSIF

mutalucamamotsoehtE S 20200150 P 2 YK HSIF

susomgitssurutoN S 20200150 P 2 YK HSIF

adnutorbusairavobO S 20200150 P 2 YK LESSUM

augibmasaianospmiS S 20200150 P 2 YK LESSUM

adicullepatpyrcommA S 40200150 P 2 YK HSIF

airagetsainegorpyC E 40200150 X 2 YK LESSUM

arteuqirtamsalboipE S 40200150 P 2 YK LESSUM

1psxalyhpoedaM S 40200150 P 2 YK YLFSIDDAC

adnutorbusairavobO S 40200150 P 2 YK LESSUM

augibmasaianospmiS S 40200150 P 2 YK LESSUM

snecsevlufresnepicA S 10103150 P 2 YK HSIF

aerupruportaatnodimsalA E 10103150 P 2 YK LESSUM

sutarginedsediotnodonA S 10103150 P 2 YK LESSUM

ihctabsurabmaC S 10103150 P 2 YK HSIFYARC

idrahcuobsurabmaC S 10103150 P 2 YK HSIFYARC

atnodonomaidnalrebmuC S 10103150 P 2 YK LESSUM

samordsumorD E 10103150 P 2 YK LESSUM

snediverbamsalboipE E 10103150 P 2 YK LESSUM

simrofeaspacamsalboipE E 10103150 P 2 YK LESSUM

anitnerolf.famsalboipE E 10103150 P 2 YK LESSUM

ireklaw.famsalboipE E 10103150 X 2 YK LESSUM

atauqilbo.oamsalboipE E 10103150 P 2 YK LESSUM

arteuqirtamsalboipE S 10103150 P 2 YK LESSUM

muerenicamotsoehtE S 10103150 P 2 YK HSIF

eanasusmurginamotsoehtE S 10103150 P 2 YK HSIF

muruncrepamotsoehtE E 10103150 P 2 YK HSIF

eonaceppitamotsoehtE S 10103150 P 2 YK HSIF

adnutorbusaianocsuF S 10103150 P 2 YK LESSUM

sulahpecocuelsuteeailaH T 10103150 P 2 YK DRIB

atalanetsimeH E 10103150 P 2 YK LESSUM

iyeleergnozymoyhthcI S 10103150 P 2 YK HSIF

atpurbasilispmaL E 10103150 X 2 YK LESSUM

asorearpsixotpeL S 10103150 P 2 YK LIANS

1psxalyhpoedaM S 10103150 P 2 YK YLFSIDDAC

sutanoziblasiportoN E 10103150 P 2 YK HSIF

)nifwas(.pssiportoN S 10103150 P 2 YK HSIF

asuterairavobO E 10103150 P 2 YK LESSUM

iewohsuhpmogoihpO S 10103150 P 2 YK YLFNOGARD

alubafsaigeP E 10103150 P 2 YK LESSUM
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inotrubanicreP S 10103150 P 2 YK HSIF

alahpecorcamanicreP S 10103150 P 2 YK HSIF

atamauqsanicreP S 10103150 P 2 YK HSIF

sisnednalrebmucsunixohP T 10103150 P 2 YK HSIF

sisnednalrebmucsunixohP T 10103150 P 8 YK HSIF

susocirtacicsusabohtelP E 10103150 X 2 YK LESSUM

sunairepoocsusabohtelP E 10103150 X 2 YK LESSUM

avalcameboruelP E 10103150 X 2 YK LESSUM

emrofivoameboruelP S 10103150 P 2 YK LESSUM

munelpameboruelP E 10103150 P 2 YK LESSUM

asrapsalurdauQ E 10103150 P 2 YK LESSUM

sudivilamsaloxoT S 10103150 P 2 YK LESSUM

suenarretbussyhthcilhpyT S 10103150 P 2 YK HSIF

silabartasolliV E 10103150 P 2 YK LESSUM

ihctabsurabmaC S 20103150 P 2 YK HSIFYARC

snediverbamsalboipE E 20103150 P 2 YK LESSUM

simrofeaspacamsalboipE E 20103150 P 2 YK LESSUM

arteuqirtamsalboipE S 20103150 P 2 YK LESSUM

muerenicamotsoehtE S 20103150 P 2 YK HSIF

eonaceppitamotsoehtE S 20103150 P 2 YK HSIF

adnutorbusaianocsuF S 20103150 P 2 YK LESSUM

iyeleergnozymoyhthcI S 20103150 P 2 YK HSIF

1psxalyhpoedaM S 20103150 P 2 YK YLFSIDDAC

alubafsaigeP E 20103150 P 2 YK LESSUM

sisnednalrebmucsunixohP T 20103150 P 2 YK HSIF

emrofivoameboruelP S 20103150 P 2 YK LESSUM

sudivilamsaloxoT S 20103150 P 2 YK LESSUM

silabartasolliV E 20103150 P 2 YK LESSUM

airagetsainegorpyC E 30103150 X 2 YK LESSUM

sisnednalrebmucsunixohP T 40103150 P 2 YK HSIF

samordsumorD E 10101060 P 8 AV LESSUM

simrofeaspacamsalboipE E 10101060 P 8 AV LESSUM

mulucanrebug.tamsalboipE E 10101060 P 8 AV LESSUM

arteuqirtamsalboipE S 10101060 P 8 AV LESSUM

anaisenrabaianocsuF S 10101060 P 8 AV LESSUM

rocaianocsuF E 10101060 P 8 AV LESSUM

silaivulfoI S 10101060 P 8 AV LIANS

ainotslohanogimsaL S 10101060 P 8 AV LESSUM

sediollebalodainotgnixeL S 10101060 P 8 AV LESSUM

sinippivalfsurutoN T 10101060 X 8 AV HSIF

alubafsaigeP E 10101060 P 8 AV LESSUM
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inotrubanicreP S 10101060 P 8 AV HSIF

alahpecorcamanicreP S 10101060 P 8 AV HSIF

sisneessennetsunixohP S 10101060 P 8 AV HSIF

emrofivoameboruelP S 10101060 P 8 AV LESSUM

atalligirts.calurdauQ E 10101060 X 8 AV LESSUM

sudivilamsaloxoT S 10101060 P 8 AV LESSUM

iigrebnelhumsymmelC S 20101060 P 4 NT ELITPER

ireklaw.famsalboipE E 20101060 P 8 AV LESSUM

specitucaamotsoehtE S 20101060 P 4 NT HSIF

specitucaamotsoehtE S 20101060 P 8 AV HSIF

anaisenrabaianocsuF S 20101060 P 8 AV LESSUM

sulahpecocuelsuteeailaH T 20101060 P 4 NT DRIB

silaivulfoI S 20101060 P 4 NT LIANS

ainotslohanogimsaL S 20101060 P 8 AV LESSUM

inosnhojaibelhpotpeL S 20101060 P 8 AV YLFYAM

sediollebalodainotgnixeL S 20101060 P 8 AV LESSUM

easmailliwartcuelageM S 20101060 P 8 AV YLFENOTS

inotrubanicreP S 20101060 P 4 NT HSIF

inotrubanicreP S 20101060 X 8 AV HSIF

alahpecorcamanicreP S 20101060 P 4 NT HSIF

alahpecorcamanicreP S 20101060 P 8 AV HSIF

murbalissarcsuibocanehP S 20101060 P 8 AV HSIF

sisneessennetsunixohP S 20101060 P 4 NT HSIF

sisneessennetsunixohP S 20101060 P 8 AV HSIF

emrofivoameboruelP S 20101060 P 8 AV LESSUM

atalligirts.calurdauQ E 20101060 X 8 AV LESSUM

inoslenxyretpoineaT S 20101060 P 8 AV YLFENOTS

sulahpecocuelsuteeailaH T 30101060 P 4 NT DRIB

alahpecorcamanicreP S 30101060 P 4 NT HSIF

atamauqsanicreP S 30101060 P 4 NT HSIF

sisneessennetsunixohP S 30101060 P 4 NT HSIF

snecsevlufresnepicA S 50101060 P 11 CN HSIF

eessacojsutepagA S 50101060 P 11 CN YLFSIDDAC

anailenevaratnodimsalA E 50101060 X 11 CN LESSUM

surrubersurabmaC S 50101060 P 11 CN HSIFYARC

iigrebnelhumsymmelC S 50101060 P 11 CN ELITPER

ahcanomallenirpyC T 50101060 X 11 CN HSIF

simrofeaspacamsalboipE E 50101060 X 11 CN LESSUM

mutarenluvamotsoehtE S 50101060 P 11 CN HSIF

snedivrapsuhpmoG S 50101060 P 11 CN YLFNOGARD

ainotslohanogimsaL S 50101060 P 11 CN LESSUM
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atiragramaimorcaM S 50101060 P 11 CN YLFNOGARD

alubafsuigeP E 50101060 X 11 CN LESSUM

inotrubanicreP S 50101060 P 11 CN HSIF

alahpecorcamanicreP S 50101060 X 11 CN HSIF

atamauqsanicreP S 50101060 P 11 CN HSIF

atamauqsanicreP S 50101060 P 4 NT HSIF

sudivilamsaloxoT S 50101060 X 11 CN LESSUM

anailenevaratnodimsalA E 60101060 X 11 CN LESSUM

alubafsuigeP E 60101060 X 11 CN LESSUM

anailenevaratnodimsalA E 80101060 P 11 CN LESSUM

anailenevaratnodimsalA E 80101060 P 4 NT LESSUM

specitucaamotsoehtE S 80101060 P 11 CN HSIF

specitucaamotsoehtE S 80101060 P 4 NT HSIF

silaivulfoI S 80101060 P 4 NT LIANS

inotrubanicreP S 80101060 P 11 CN HSIF

atamauqsanicreP S 80101060 P 11 CN HSIF

atamauqsanicreP S 80101060 P 4 NT HSIF

anailenevaratnodimsalA E 20201060 P 11 CN LESSUM

eaigroegsurabmaC S 20201060 P 3 AG HSIFYARC

eaigroegsurabmaC S 20201060 P 11 CN HSIFYARC

iigrebnelhumsymmelC S 20201060 P 11 CN ELITPER

ahcanomallenirpyC T 20201060 P 11 CN HSIF

mutarenluvamotsoehtE S 20201060 P 11 CN HSIF

anaisenrabaianocsuF S 20201060 P 11 CN LESSUM

snedivrapsuhpmoG S 20201060 P 11 CN YLFNOGARD

iyeleergnozymoyhthcI S 20201060 P 3 AG HSIF

alubafsuigeP E 20201060 P 11 CN LESSUM

atamauqsanicreP S 20201060 P 11 CN HSIF

sutalutcnupsirtsulapxeroS S 20201060 P 11 CN LAMMAM

anailenevaratnodimsalA E 30201060 P 11 CN LESSUM

surrubersurabmaC S 30201060 P 11 CN HSIFYARC

ahcanomallenirpyC T 30201060 P 11 CN HSIF

mutarenluvamotsoehtE S 30201060 P 11 CN HSIF

atamauqsanicreP S 30201060 P 11 CN HSIF

anitnerolf.famsalboipE E 40201060 X 4 NT LESSUM

muruncrepamotsoehtE E 40201060 P 4 NT HSIF

aksulanujaecyruE S 40201060 P 11 CN NAIBIHPMA

aksulanujaecyruE S 40201060 P 4 NT NAIBIHPMA

sulahpecocuelsuteeailaH T 40201060 P 4 NT DRIB

assarcsixotpeL S 40201060 P 4 NT LIANS

iyeliabsurutoN E 40201060 P 4 NT HSIF
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sinnipivalfsurutoN T 40201060 P 4 NT HSIF

inotrubanicreP S 40201060 P 4 NT HSIF

iyeliabsuttoC S 50201060 P 8 AV HSIF

atnodonomaidnalrebmuC S 50201060 P 8 AV LESSUM

airagetsainegorpyC E 50201060 P 8 AV LESSUM

samordsumorD E 50201060 P 8 AV LESSUM

simrofeaspacamsalboipE E 50201060 P 8 AV LESSUM

ireklaw.famsalboipE E 50201060 P 8 AV LESSUM

mulucanrebug.tamsalboipE E 50201060 P 8 AV LESSUM

arteuqirtamsalboipE S 50201060 P 8 AV LESSUM

eonaceppitamotsoehtE S 50201060 P 8 AV HSIF

anaisenrabaianocsuF S 50201060 P 8 AV LESSUM

rocaianocsuF E 50201060 P 8 AV LESSUM

suloenucaianocsuF E 50201060 P 8 AV LESSUM

atalanetsimeH E 50201060 P 8 AV LESSUM

silaivulfoI S 50201060 P 8 AV LIANS

ainotslohanogimsaL S 50201060 P 8 AV LESSUM

susomirxoimeL E 50201060 P 8 AV LESSUM

sediollebalodainotgnixeL S 50201060 P 8 AV LESSUM

sinippivalfsurutoN T 50201060 P 8 AV HSIF

alubafsaigeP E 50201060 P 8 AV LESSUM

inotrubanicreP S 50201060 P 8 AV HSIF

alahpecorcamanicreP S 50201060 P 8 AV HSIF

suyhpycsusabohtelP S 50201060 P 8 AV LESSUM

mutadrocameboruelP S 50201060 P 8 AV LESSUM

emrofivoameboruelP S 50201060 P 8 AV LESSUM

munelpameboruelP E 50201060 X 8 AV LESSUM

atalligirts.calurdauQ E 50201060 P 8 AV LESSUM

asrapsalurdauQ E 50201060 P 8 AV LESSUM

sudnalrebmucsumorbogytS S 50201060 P 8 AV DOPIHPMA

sudivilamsaloxoT S 50201060 P 8 AV LESSUM

aerupruprepasolliV E 50201060 P 8 AV LESSUM

samordsumorD E 60201060 P 8 AV LESSUM

simrofeaspacamsalboipE E 60201060 X 8 AV LESSUM

arteuqirtamsalboipE S 60201060 P 8 AV LESSUM

inhacxatsymirE T 60201060 P 8 AV HSIF

eonaceppitamotsoehtE S 60201060 X 8 AV HSIF

anaisenrabaianocsuF S 60201060 P 8 AV LESSUM

rocaianocsuF E 60201060 P 8 AV LESSUM

suloenucaianocsuF E 60201060 P 8 AV LESSUM

atalanetsimeH E 60201060 P 8 AV LESSUM
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susomirxoimeL E 60201060 P 8 AV LESSUM

sediollebalodainotgnixeL S 60201060 P 8 AV LESSUM

sinippivalfsurutoN T 60201060 P 8 AV HSIF

inotrubanicreP S 60201060 X 8 AV HSIF

suyhpycsusabohtelP S 60201060 P 8 AV LESSUM

emrofivoameboruelP S 60201060 P 8 AV LESSUM

atalligirts.calurdauQ E 60201060 P 8 AV LESSUM

asrapsalurdauQ E 60201060 P 8 AV LESSUM

sudnalrebmucsumorbogytS S 60201060 P 8 AV DOPIHPMA

suenartxesurabmaC S 10002060 P 3 AG HSIFYARC

muerenicamotsoehtE S 10002060 P 3 AG HSIF

mutarenluvamotsoehtE S 10002060 P 3 AG HSIF

iyeleergnozymoyhthcI S 10002060 P 3 AG HSIF

summoirasiportoN S 10002060 P 3 AG HSIF

atamauqsanicreP S 10002060 P 3 AG HSIF

murbalissarcsuibocanehP S 10002060 P 3 AG HSIF

ihsirrapsurabmaC S 20002060 P 3 AG HSIFYARC

ihsirrapsurabmaC S 20002060 P 11 CN HSIFYARC

iigrebnelhumsymmelC S 20002060 P 3 AG ELITPER

anitnerolf.famsalboipE E 20002060 X 4 NT LESSUM

ireklaw.famsalboipE E 20002060 P 4 NT LESSUM

sulahpecocuelsuteeailaH T 20002060 P 3 AG DRIB

iyeleergnozymoyhthcI S 20002060 P 3 AG HSIF

sediollebalodainotgnixeL S 20002060 P 4 NT LESSUM

inotrubanicreP S 20002060 P 4 NT HSIF

atamauqsanicreP S 20002060 P 11 CN HSIF

atamauqsanicreP S 20002060 P 4 NT HSIF

isanatanicreP T 20002060 P 4 NT HSIF

sisneessennetsunixohP S 20002060 P 4 NT HSIF

emrofivoameboruelP S 20002060 P 4 NT LESSUM

sutalutcnupsirtsulapxeroS S 20002060 P 11 CN LAMMAM

silabartasolliV E 20002060 P 4 NT LESSUM

sulahpecocuelsuteeailaH T 30002060 P 3 AG DRIB

sulahpecocuelsuteeailaH T 30002060 P 4 NT DRIB

isanatanicreP T 30002060 P 4 NT HSIF

sisneessennetsunixohP S 30002060 P 4 NT HSIF

sisneippississimrotagillA T 70201080 P 7 SM ELITPER

sisneippississimrotagillA T 80201080 P 7 SM ELITPER

sisneippississimrotagillA T 01201080 P 7 SM ELITPER

sisneippississimrotagillA T 00102080 P 01 RA ELITPER

sossalahtamurallitnaanretS E 00102080 P 01 RA DRIB
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sisneippississimrotagillA T 30202080 P 01 RA ELITPER

nodotpelaedotpeL P 30202080 X 01 RA LESSUM

sossalahtamurallitnaanretS E 30202080 P 01 RA DRIB

sisneippississimrotagillA T 40302080 P 01 RA ELITPER

sisneippississimrotagillA T 10203080 P 7 SM ELITPER

sutaidarsediotnodonA S 10203080 P 7 SM LESSUM

susogarfnocsnedicrA S 10203080 P 7 SM LESSUM

iyenaramotsoehtE S 10203080 P 7 SM HSIF

sulahpecocuelsuteeailaH T 10203080 P 7 SM DRIB

sisneippississimrotagillA T 20203080 P 7 SM ELITPER

sisneippississimrotagillA T 30203080 P 7 SM ELITPER

sisneippississimrotagillA T 40203080 P 7 SM ELITPER

sisneippississimrotagillA T 50203080 P 7 SM ELITPER

sulahpecocuelsuteeailaH T 50203080 P 7 SM DRIB

sisneippississimrotagillA T 70203080 P 7 SM ELITPER

susogarfnocsnedicrA S 70203080 P 7 SM LESSUM

sulahpecocuelsuteeailaH T 70203080 P 7 SM DRIB

mutadimarypameboruelP S 70203080 P 7 SM LESSUM

sublasuhcnyhrihpacS E 70203080 P 7 SM HSIF

sulahpecocuelsuteeailaH T 80203080 P 7 SM DRIB

musrodidillapamotsoehtE S 10104080 P 9 KO/RA HSIF

sulahpecocuelsuteeailaH T 10104080 P 9 RA DRIB

illewopsilispmaL T 10104080 P 9 KO/RA LESSUM

sudillaprepsiportoN S 10104080 P 9 KO/RA HSIF

irolyatsurutoN S 10104080 P 9 KO/RA HSIF

eanemsetcenocrO S 10104080 P 9 KO/RA HSIFYARC

iremiersurabmacorP S 10104080 P 9 KO/RA HSIFYARC

siunetsurabmacorP S 10104080 P 9 KO/RA HSIFYARC

itrebaainegorpyC S 20104080 P 9 KO/RA LESSUM

musrodidillapamotsoehtE S 20104080 P 9 KO/RA HSIF

iprahsurabmacillaF S 20104080 P 9 KO/RA HSIFYARC

eanaejsurabmacillaF S 20104080 P 9 KO/RA HSIFYARC

sulahpecocuelsuteeailaH T 20104080 P 9 RA DRIB

sudillaprepsiportoN S 20104080 P 9 KO/RA HSIF

irolyatsurutoN S 20104080 P 9 KO/RA HSIF

eanaejsurabmacillaF S 30104080 P 9 KO/RA HSIFYARC

sudillaprepsiportoN S 30104080 P 9 KO/RA HSIF

irolyatsurutoN S 30104080 P 9 KO/RA HSIF

itrebaainegorpyC S 30204080 P 9 KO/RA LESSUM

illewopsilispmaL T 30204080 P 9 KO/RA LESSUM

sudillaprepsiportoN S 30204080 P 9 KO/RA HSIF
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irenhcalsurutoN S 30204080 P 9 RA HSIF

aralcatpyrcommA S 60204080 P 6 AL HSIF

sulahpecocuelsuteeailaH T 60204080 P 6 AL DRIB

anainoskcajairavobO S 60204080 P 6 AL LESSUM

suxevbussutihportS S 60204080 P 6 AL LESSUM

eanibassiportoN S 40304080 P 6 AL HSIF

sisneippississimrotagillA T 30206080 P 7 SM ELITPER

allerpsaairallatsyrC S 30206080 P 7 SM HSIF

sisneippississimrotagillA T 50206080 P 7 SM ELITPER

allerpsaairallatsyrC S 50206080 P 7 SM HSIF

sisnebahacairuenoeomoH S 50206080 P 7 SM YLFYAM

sulucajsurabmacorP S 50206080 P 7 SM HSIFYARC

sisneippississimrotagillA T 60206080 P 7 SM ELITPER

sulucajsurabmacorP S 60206080 P 7 SM HSIFYARC

sisneippississimrotagillA T 20207080 P 7 SM ELITPER

sunozyruesuludnuF S 20207080 P 7 SM HSIF

sulahpecocuelsuteeailaH T 20108080 P 6 AL DRIB

iaktyzczsartcueL S 20108080 P 6 AL YLFENOTS

ilebmeharefitiragraM T 20108080 P 6 AL LESSUM

isbbuhsiportonoretP S 20108080 P 6 AL HSIF

iyawahtahsetcenocrO S 30208080 P 6 AL HSIFYARC

aralcatpyrcommA S 40208080 P 6 AL HSIF

eanibassiportoN S 40208080 P 6 AL HSIF

anainoskcajairavobO S 40208080 P 6 AL LESSUM

eanaejainpacollA S 10001011 P 01 RA YLFENOTS

anakrazoainpacollA S 10001011 P 01 RA YLFENOTS

easorsispoylbmA T 10001011 P 01 RA HSIF

sunacrazosiportoN S 10001011 P 01 RA HSIF

ismailliwsetcenocrO S 10001011 P 01 RA HSIFYARC

atusananicreP S 10001011 P 01 RA HSIF

sunacrazosiportoN S 40001011 P 01 RA HSIF

aedinaruanicreP S 40001011 P 01 RA HSIF

suenarretbussyhthcilhpyT S 40001011 P 01 RA HSIF

sunacrazosiportoN S 50001011 P 01 RA HSIF

ieroomamotsoehtE S 41001011 P 01 RA HSIF

sulahpecocuelsuteeailaH T 41001011 P 01 RA DRIB

atusananicreP S 41001011 P 01 RA HSIF

inigarcamotsoehtE S 30101111 P 01 RA HSIF

sisnerenytaecyruE S 30101111 P 01 RA NAIBIHPMA

sunacrazosiportoN S 30101111 P 01 RA HSIF

idrarigsiportoN T 40101111 P 01 RA HSIF
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acitcraenalleinudaP S 40101111 P 01 RA YLFSIDDAC

atusananicreP S 40101111 P 01 RA HSIF

iregrubnetrosiportoN S 50101111 P 9 KO/RA HSIF

siunetsurabmacorP S 50101111 P 9 KO/RA HSIFYARC

sunatnomsumorbogytS S 50101111 P 9 KO/RA DOPIHPMA

iahsnovorpallennaD S 10201111 P 01 RA YLFYAM

anaidyhsilispmaL S 10201111 P 01 RA LESSUM

nodotpelaedotpeL P 10201111 X 01 RA LESSUM

acitcraenalleinudaP S 10201111 P 01 RA YLFSIDDAC

atusananicreP S 10201111 P 01 RA HSIF

iyesuacsurabmaC S 20201111 P 01 RA HSIFYARC

idrarigsiportoN T 20201111 P 01 RA HSIF

acitcraenalleinudaP S 20201111 P 01 RA YLFSIDDAC

atusananicreP S 20201111 P 01 RA HSIF

sulahpecocuelsuteeailaH T 60201111 P 9 RA DRIB

anaidyhsilispmaL S 60201111 P 9 KO/RA LESSUM

nodotpelaedotpeL P 60201111 P 9 KO/RA LESSUM

anainoskcajairavobO S 60201111 P 9 KO/RA LESSUM

sulahpecocuelsuteeailaH T 10104111 P 31 XT DRIB

ireleehwaisnakrA E 50104111 P 9 KO/RA LESSUM

allerpsaairallatsyrC S 50104111 P 9 KO/RA HSIF

anaidyhsilispmaL S 50104111 P 9 KO/RA LESSUM

iregrubnetrosiportoN S 50104111 P 9 KO/RA HSIF

sudillaprepsiportoN S 50104111 P 9 KO/RA HSIF

anainoskcajairavobO S 50104111 P 9 KO/RA LESSUM

arvenatemalurdauQ S 50104111 P 9 KO/RA LESSUM

sisnesasnakraasolliV S 50104111 P 9 KO/RA LESSUM

sisneippississimrotagillA T 60104111 P 9 KO/RA ELITPER

aralcatpyrcommA S 60104111 P 9 KO/RA HSIF

allerpsaairallatsyrC S 60104111 P 9 KO/RA HSIF

sulahpecocuelsuteeailaH T 60104111 P 9 RA DRIB

idriabsiportoN S 60104111 P 9 KO/RA HSIF

sossalahtamurallitnaanretS E 60104111 P 9 KO/RA DRIB

ireleehwaisnakrA E 70104111 P 9 KO/RA LESSUM

irialballenoxaF S 70104111 P 9 KO/RA HSIFYARC

sulahpecocuelsuteeailaH T 70104111 P 9 RA DRIB

anaidyhsilispmaL S 70104111 P 9 KO/RA LESSUM

inoslenssururhtyL S 70104111 P 9 KO/RA HSIF

iregrubnetrosiportoN S 70104111 P 9 KO/RA HSIF

sudillaprepsiportoN S 70104111 P 9 KO/RA HSIF

anainoskcajairavobO S 70104111 P 9 KO/RA LESSUM
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anirehtnapanicreP T 70104111 P 9 KO/RA HSIF

mutadrocameboruelP S 70104111 P 9 KO/RA LESSUM

isbbuhsiportonoretP S 70104111 P 9 KO/RA HSIF

sisnesasnakraasolliV S 70104111 P 9 KO/RA LESSUM

sulahpecocuelsuteeailaH T 80104111 P 9 RA DRIB

anaidyhsilispmaL S 80104111 P 9 KO/RA LESSUM

nodotpelaedotpeL P 80104111 P 9 KO/RA LESSUM

inoslenssururhtyL S 80104111 P 9 KO/RA HSIF

iregrubnetrosiportoN S 80104111 P 9 KO/RA HSIF

sudillaprepsiportoN S 80104111 P 9 KO/RA HSIF

anainoskcajairavobO S 80104111 P 9 KO/RA LESSUM

anirehtnapanicreP T 80104111 P 9 KO/RA HSIF

isbbuhsiportonoretP S 80104111 P 9 KO/RA HSIF

sunatnomsumorbogytS S 80104111 P 9 KO/RA DOPIHPMA

sisnesasnakraasolliV S 80104111 P 9 KO/RA LESSUM

aralcatpyrcommA S 90104111 P 9 KO/RA HSIF

ireleehwaisnakrA E 90104111 P 9 KO/RA LESSUM

allerpsaairallatsyrC S 90104111 P 9 KO/RA HSIF

inwartssurabmacillaF S 90104111 P 9 KO/RA HSIFYARC

atpurbasilispmaL E 90104111 P 9 KO/RA LESSUM

nodotpelaedotpeL P 90104111 P 9 KO/RA LESSUM

inoslenssururhtyL S 90104111 P 9 KO/RA HSIF

idriabsiportoN S 90104111 P 9 KO/RA HSIF

iregrubnetrosiportoN S 90104111 P 9 KO/RA HSIF

sudillaprepsiportoN S 90104111 P 9 KO/RA HSIF

anirehtnapanicreP T 90104111 P 9 KO/RA HSIF

isbbuhsiportonoretP S 90104111 P 9 KO/RA HSIF

aralcatpyrcommA S 70204111 P 6 AL HSIF

sutagnolesutpelcyC S 70204111 P 6 AL HSIF

iaktyzczsartcueL S 70204111 P 6 AL YLFENOTS

ilebmeharefitiragraM T 70204111 P 6 AL LESSUM

eanibassiportoN S 70204111 P 6 AL HSIF

anainoskcajairavobO S 70204111 P 6 AL LESSUM

eatelamsetcenocrO S 70204111 P 6 AL HSIFYARC

sisneippississimrotagillA T 40001021 P 31 XT ELITPER

aralcatpyrcommA S 40001021 P 31 XT HSIF

susogarfnocsnedicrA S 40001021 P 31 XT LESSUM

sutagnolesutpelcyC S 40001021 P 31 XT HSIF

iweksaaianocsuF S 40001021 P 31 XT LESSUM

sulahpecocuelsuteeailaH T 40001021 P 31 XT DRIB

eanibassiportoN S 40001021 X 31 XT HSIF
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illeddirameboruelP S 40001021 P 31 XT LESSUM

suneahcihpmasulimatoP S 40001021 P 31 XT LESSUM

atiragramarolhcotamoS S 40001021 P 31 XT YLFNOGARD

sisneippississimrotagillA T 20002021 P 31 XT ELITPER

susogarfnocsnedicrA S 20002021 P 31 XT LESSUM

sutagnolesutpelcyC S 20002021 P 31 XT HSIF

iweksaaianocsuF S 20002021 P 31 XT LESSUM

sulahpecocuelsuteeailaH T 20002021 P 31 XT DRIB

anaidyhsilispmaL S 20002021 P 31 XT LESSUM

eanibassiportoN S 20002021 P 31 XT HSIF

suneahcihpmasulimatoP S 20002021 P 31 XT LESSUM

easehcensurabmacorP S 20002021 P 31 XT HSIFYARC

sutcnicorginsurabmacorP S 20002021 P 31 XT HSIFYARC

atiragramarolhcotamoS S 20002021 P 31 XT YLFNOGARD

sisneippississimrotagillA T 50002021 P 31 XT ELITPER

atacilprepatacilpamelbmA S 50002021 P 31 XT LESSUM

susogarfnocsnedicrA S 50002021 X 31 XT LESSUM

sutagnolesutpelcyC S 50002021 P 31 XT HSIF

sisnenanalaianocsuF S 50002021 P 31 XT LESSUM

sulahpecocuelsuteeailaH T 50002021 P 31 XT DRIB

anaidyhsilispmaL S 50002021 P 31 XT LESSUM

eanibassiportoN S 50002021 X 31 XT HSIF

illeddirameboruelP S 50002021 P 31 XT LESSUM

inotromasolutsupalurdauQ S 50002021 P 31 XT LESSUM

atiragramarolhcotamoS S 50002021 P 31 XT YLFNOGARD

susogarfnocsnedicrA S 60103021 X 31 XT LESSUM

sulahpecocuelsuteeailaH T 60103021 P 31 XT DRIB

atiragramarolhcotamoS S 60103021 P 31 XT YLFNOGARD

sisneippississimrotagillA T 20203021 P 31 XT ELITPER

susogarfnocsnedicrA S 20203021 X 31 XT LESSUM

iweksaaianocsuF S 20203021 P 31 XT LESSUM

anaidyhsilispmaL S 20203021 P 31 XT LESSUM

arutassilispmaL S 20203021 P 31 XT LESSUM

illeddirameboruelP S 20203021 P 31 XT LESSUM

suneahcihpmasulimatoP S 20203021 P 31 XT LESSUM

atiragramarolhcotamoS S 20203021 P 31 XT YLFNOGARD

sisneippississimrotagillA T 10104021 P 31 XT ELITPER

sutagnolesutpelcyC S 10104021 P 31 XT HSIF

sisnenanalaianocsuF S 10104021 P 31 XT LESSUM

sulahpecocuelsuteeailaH T 10104021 P 31 XT DRIB

eanibassiportoN S 10104021 P 31 XT HSIF



117

emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

atiragramarolhcotamoS S 10104021 P 31 XT YLFNOGARD

sisneippississimrotagillA T 30104021 P 31 XT ELITPER

sutagnolesutpelcyC S 30104021 P 31 XT HSIF

sisnenanalaianocsuF S 30104021 P 31 XT LESSUM

eanibassiportoN S 30104021 P 31 XT HSIF

sisnenotsuohalurdauQ S 30104021 P 31 XT LESSUM

atiragramarolhcotamoS S 30104021 P 31 XT YLFNOGARD
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Appendix D

Rare aquatic species, sorted by species type, found on or near national forests
in the South.

emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

mutalugnicamotsybmA T 21105030 P 21 CS NAIBIHPMA

mutalugnicamotsybmA T 10205030 P 21 CS NAIBIHPMA

mutalugnicamotsybmA T 40207030 P 5 LF NAIBIHPMA

mutalugnicamotsybmA T 10201130 P 5 LF NAIBIHPMA

mutalugnicamotsybmA T 60201130 P 5 LF NAIBIHPMA

mutalugnicamotsybmA T 10002130 P 5 LF NAIBIHPMA

mutalugnicamotsybmA T 30002130 P 5 LF NAIBIHPMA

mutalugnicamotsybmA T 11003130 P 5 LF NAIBIHPMA

mutalugnicamotsybmA T 31003130 P 5 LF NAIBIHPMA

aksulanujaecyruE S 40201060 P 4 NT NAIBIHPMA

aksulanujaecyruE S 40201060 P 11 CN NAIBIHPMA

sisnerenytaecyruE S 30101111 P 01 RA NAIBIHPMA

suenarretbussulihponiryG S 30005050 P 8 VW NAIBIHPMA

.pssurutceN S 90106130 P 1 LA NAIBIHPMA

.pssurutceN S 01106130 P 1 LA NAIBIHPMA

sutairtsrepsumlahtpotoN S 10108030 P 5 LF NAIBIHPMA

sutairtsrepsumlahtpotoN S 20108030 P 5 LF NAIBIHPMA

sutairtsrepsumlahtpotoN S 10201130 P 5 LF NAIBIHPMA

sutairtsrepsumlahtpotoN S 10002130 P 5 LF NAIBIHPMA

suposeaotipacanaR S 10108030 P 5 LF NAIBIHPMA

suposeaotipacanaR S 20108030 P 5 LF NAIBIHPMA

suposeaotipacanaR S 10002130 P 5 LF NAIBIHPMA

otipacotipacanaR S 60102030 P 11 CN NAIBIHPMA

otipacotipacanaR S 40202030 P 11 CN NAIBIHPMA

asovesotipacanaR S 30104130 P 1 LA NAIBIHPMA

asovesotipacanaR S 40104130 P 1 LA NAIBIHPMA

asovesotipacanaR S 10304130 P 1 LA NAIBIHPMA
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

asovesotipacanaR S 40304130 P 1 LA NAIBIHPMA

asovesotipacanaR S 90007130 P 7 SM NAIBIHPMA

isbbohxnognarC S 10002130 P 5 LF DOPIHPMA

sudnalrebmucsumorbogytS S 50201060 P 8 AV DOPIHPMA

sudnalrebmucsumorbogytS S 60201060 P 8 AV DOPIHPMA

sutanigramesumorbogytS S 30005050 P 8 VW DOPIHPMA

inosugrefsumorbogytS S 10208020 P 8 AV DOPIHPMA

inosugrefsumorbogytS S 10101030 P 8 AV DOPIHPMA

inosugrefsumorbogytS S 10005050 P 8 AV DOPIHPMA

sepilicargsumorbogytS S 60007020 P 8 AV DOPIHPMA

sunatnomsumorbogytS S 50101111 P 9 KO/RA DOPIHPMA

sunatnomsumorbogytS S 80104111 P 9 KO/RA DOPIHPMA

inosirromsumorbogytS S 30007020 P 8 VW DOPIHPMA

inosirromsumorbogytS S 10208020 P 8 AV DOPIHPMA

sudnumsumorbogytS S 10208020 P 8 AV DOPIHPMA

sunansumorbogytS S 30005050 P 8 VW DOPIHPMA

suvrapsumorbogytS S 30005050 P 8 VW DOPIHPMA

sutsullopsumorbogytS S 30005050 P 8 VW DOPIHPMA

sutcadersumorbogytS S 20005050 P 8 AV DOPIHPMA

sutcadersumorbogytS S 30005050 P 8 VW DOPIHPMA

)7.ps(.voN.pssumorbogytS S 50007020 P 8 AV DOPIHPMA

sutanipssumorbogytS S 30005050 P 8 VW DOPIHPMA

eaneeruamaneardyH S 10208020 P 8 AV ELTEEB

allupsisnedanacsurG E 60007130 P 7 SM DRIB

allupsisnedanacsurG E 90007130 P 7 SM DRIB

sulahpecocuelsuteeailaH T 30007020 P 8 VW DRIB

sulahpecocuelsuteeailaH T 10208020 P 8 AV DRIB

sulahpecocuelsuteeailaH T 60102030 P 11 CN DRIB

sulahpecocuelsuteeailaH T 40202030 P 11 CN DRIB

sulahpecocuelsuteeailaH T 30104030 P 11 CN DRIB

sulahpecocuelsuteeailaH T 40104030 P 11 CN DRIB

sulahpecocuelsuteeailaH T 60105030 P 21 CS DRIB

sulahpecocuelsuteeailaH T 21105030 P 21 CS DRIB

sulahpecocuelsuteeailaH T 10205030 P 21 CS DRIB

sulahpecocuelsuteeailaH T 20106030 P 3 AG DRIB

sulahpecocuelsuteeailaH T 70106030 P 21 CS DRIB

sulahpecocuelsuteeailaH T 10107030 P 3 AG DRIB

sulahpecocuelsuteeailaH T 30107030 P 3 AG DRIB

sulahpecocuelsuteeailaH T 40207030 P 5 LF DRIB

sulahpecocuelsuteeailaH T 10108030 P 5 LF DRIB

sulahpecocuelsuteeailaH T 20108030 P 5 LF DRIB
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

sulahpecocuelsuteeailaH T 10201130 P 5 LF DRIB

sulahpecocuelsuteeailaH T 60201130 P 5 LF DRIB

sulahpecocuelsuteeailaH T 10002130 P 5 LF DRIB

sulahpecocuelsuteeailaH T 30002130 P 5 LF DRIB

sulahpecocuelsuteeailaH T 11003130 P 5 LF DRIB

sulahpecocuelsuteeailaH T 31003130 P 5 LF DRIB

sulahpecocuelsuteeailaH T 30104130 P 1 LA DRIB

sulahpecocuelsuteeailaH T 40304130 P 1 LA DRIB

sulahpecocuelsuteeailaH T 50105130 P 1 LA DRIB

sulahpecocuelsuteeailaH T 60105130 P 1 LA DRIB

sulahpecocuelsuteeailaH T 70105130 P 1 LA DRIB

sulahpecocuelsuteeailaH T 20205130 P 1 LA DRIB

sulahpecocuelsuteeailaH T 40106130 P 7 SM DRIB

sulahpecocuelsuteeailaH T 80106130 P 7 SM DRIB

sulahpecocuelsuteeailaH T 01106130 P 1 LA DRIB

sulahpecocuelsuteeailaH T 60007130 P 7 SM DRIB

sulahpecocuelsuteeailaH T 10100150 P 2 YK DRIB

sulahpecocuelsuteeailaH T 10103150 P 2 YK DRIB

sulahpecocuelsuteeailaH T 20101060 P 4 NT DRIB

sulahpecocuelsuteeailaH T 30101060 P 4 NT DRIB

sulahpecocuelsuteeailaH T 40201060 P 4 NT DRIB

sulahpecocuelsuteeailaH T 20002060 P 3 AG DRIB

sulahpecocuelsuteeailaH T 30002060 P 3 AG DRIB

sulahpecocuelsuteeailaH T 30002060 P 4 NT DRIB

sulahpecocuelsuteeailaH T 10203080 P 7 SM DRIB

sulahpecocuelsuteeailaH T 50203080 P 7 SM DRIB

sulahpecocuelsuteeailaH T 70203080 P 7 SM DRIB

sulahpecocuelsuteeailaH T 80203080 P 7 SM DRIB

sulahpecocuelsuteeailaH T 10104080 P 9 RA DRIB

sulahpecocuelsuteeailaH T 20104080 P 9 RA DRIB

sulahpecocuelsuteeailaH T 60204080 P 6 AL DRIB

sulahpecocuelsuteeailaH T 20108080 P 6 AL DRIB

sulahpecocuelsuteeailaH T 41001011 P 01 RA DRIB

sulahpecocuelsuteeailaH T 60201111 P 9 RA DRIB

sulahpecocuelsuteeailaH T 10104111 P 31 XT DRIB

sulahpecocuelsuteeailaH T 60104111 P 9 RA DRIB

sulahpecocuelsuteeailaH T 70104111 P 9 RA DRIB

sulahpecocuelsuteeailaH T 80104111 P 9 RA DRIB

sulahpecocuelsuteeailaH T 40001021 P 31 XT DRIB

sulahpecocuelsuteeailaH T 20002021 P 31 XT DRIB

sulahpecocuelsuteeailaH T 50002021 P 31 XT DRIB
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

sulahpecocuelsuteeailaH T 60103021 P 31 XT DRIB

sulahpecocuelsuteeailaH T 10104021 P 31 XT DRIB

anaciremaairetcyM E 21105030 P 21 CS DRIB

anaciremaairetcyM E 10205030 P 21 CS DRIB

anaciremaairetcyM E 10107030 P 3 AG DRIB

anaciremaairetcyM E 40207030 P 5 LF DRIB

anaciremaairetcyM E 10108030 P 5 LF DRIB

anaciremaairetcyM E 20108030 P 5 LF DRIB

anaciremaairetcyM E 10201130 P 5 LF DRIB

anaciremaairetcyM E 60201130 P 5 LF DRIB

anaciremaairetcyM E 10002130 P 5 LF DRIB

anaciremaairetcyM E 30002130 P 5 LF DRIB

anaciremaairetcyM E 11003130 P 5 LF DRIB

anaciremaairetcyM E 31003130 P 5 LF DRIB

sossalahtamurallitnaanretS E 00102080 P 01 RA DRIB

sossalahtamurallitnaanretS E 30202080 P 01 RA DRIB

sossalahtamurallitnaanretS E 60104111 P 9 KO/RA DRIB

eessacojsutepagA S 10106030 P 11 CN YLFSIDDAC

eessacojsutepagA S 20106030 P 11 CN YLFSIDDAC

eessacojsutepagA S 50101060 P 11 CN YLFSIDDAC

1psxalyhpoedaM S 40200150 P 2 YK YLFSIDDAC

1psxalyhpoedaM S 10103150 P 2 YK YLFSIDDAC

1psxalyhpoedaM S 20103150 P 2 YK YLFSIDDAC

acitcraenalleinudaP S 40101111 P 01 RA YLFSIDDAC

acitcraenalleinudaP S 10201111 P 01 RA YLFSIDDAC

acitcraenalleinudaP S 20201111 P 01 RA YLFSIDDAC

ihctabsurabmaC S 10103150 P 2 YK HSIFYARC

ihctabsurabmaC S 20103150 P 2 YK HSIFYARC

idrahcuobsurabmaC S 10103150 P 2 YK HSIFYARC

iyesuacsurabmaC S 20201111 P 01 RA HSIFYARC

sisneaguahcsurabmaC S 20106030 P 3 AG HSIFYARC

sisneaguahcsurabmaC S 20106030 P 21 CS HSIFYARC

ihsilgnesurabmaC S 80105130 P 1 LA HSIFYARC

ihsilgnesurabmaC S 90105130 P 1 LA HSIFYARC

suenartxesurabmaC S 10002060 P 3 AG HSIFYARC

eaigroegsurabmaC S 20201060 P 3 AG HSIFYARC

eaigroegsurabmaC S 20201060 P 11 CN HSIFYARC

sunaretev.nsurabmaC S 30005050 P 8 VW HSIFYARC

ihsirrapsurabmaC S 20002060 P 3 AG HSIFYARC

ihsirrapsurabmaC S 20002060 P 11 CN HSIFYARC

surrubersurabmaC S 50101060 P 11 CN HSIFYARC
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

surrubersurabmaC S 30201060 P 11 CN HSIFYARC

isreybsurabmacillaF S 60007130 P 7 SM HSIFYARC

isreybsurabmacillaF S 90007130 P 7 SM HSIFYARC

ealeinadsurabmacillaF S 60007130 P 7 SM HSIFYARC

ealeinadsurabmacillaF S 90007130 P 7 SM HSIFYARC

inodrogsurabmacillaF S 70007130 P 7 SM HSIFYARC

iprahsurabmacillaF S 20104080 P 9 KO/RA HSIFYARC

eanaejsurabmacillaF S 20104080 P 9 KO/RA HSIFYARC

eanaejsurabmacillaF S 30104080 P 9 KO/RA HSIFYARC

inwartssurabmacillaF S 90104111 P 9 KO/RA HSIFYARC

irialballenoxaF S 70104111 P 9 KO/RA HSIFYARC

sutaunettasuesbboH S 30007130 P 7 SM HSIFYARC

sutaunettasuesbboH S 50007130 P 7 SM HSIFYARC

sutaunettasuesbboH S 60007130 P 7 SM HSIFYARC

sutaunettasuesbboH S 70007130 P 7 SM HSIFYARC

sutaunettasuesbboH S 90007130 P 7 SM HSIFYARC

iyawahtahsetcenocrO S 30208080 P 6 AL HSIFYARC

eatelamsetcenocrO S 70204111 P 6 AL HSIFYARC

eanemsetcenocrO S 10104080 P 9 KO/RA HSIFYARC

ismailliwsetcenocrO S 10001011 P 01 RA HSIFYARC

regibrabsurabmacorP S 40007130 P 7 SM HSIFYARC

sutaciledsurabmacorP S 10108030 P 5 LF HSIFYARC

ikcirtapztifsurabmacorP S 60007130 P 7 SM HSIFYARC

ikcirtapztifsurabmacorP S 70007130 P 7 SM HSIFYARC

ikcirtapztifsurabmacorP S 90007130 P 7 SM HSIFYARC

sulucajsurabmacorP S 10008130 P 7 SM HSIFYARC

sulucajsurabmacorP S 20008130 P 7 SM HSIFYARC

sulucajsurabmacorP S 50206080 P 7 SM HSIFYARC

sulucajsurabmacorP S 60206080 P 7 SM HSIFYARC

ietnocelsurabmacorP S 30007130 P 7 SM HSIFYARC

ietnocelsurabmacorP S 50007130 P 7 SM HSIFYARC

ietnocelsurabmacorP S 60007130 P 7 SM HSIFYARC

ietnocelsurabmacorP S 70007130 P 7 SM HSIFYARC

ietnocelsurabmacorP S 90007130 P 7 SM HSIFYARC

easehcensurabmacorP S 20002021 P 31 XT HSIFYARC

sutcnicorginsurabmacorP S 20002021 P 31 XT HSIFYARC

sunicrosurabmacorP S 10002130 P 5 LF HSIFYARC

sunamimulpsurabmacorP S 60102030 P 11 CN HSIFYARC

sunamimulpsurabmacorP S 40202030 P 11 CN HSIFYARC

iremiersurabmacorP S 10104080 P 9 KO/RA HSIFYARC

siunetsurabmacorP S 10104080 P 9 KO/RA HSIFYARC
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

siunetsurabmacorP S 50101111 P 9 KO/RA HSIFYARC

iyasretsageludroC S 30002130 P 5 LF YLFNOGARD

siugnasnocsuhpmoG S 10105130 P 3 AG YLFNOGARD

siugnasnocsuhpmoG S 30105130 P 3 AG YLFNOGARD

sutunimidsuhpmoG S 30003030 P 11 CN YLFNOGARD

snedivrapsuhpmoG S 20205130 X 1 LA YLFNOGARD

snedivrapsuhpmoG S 50101060 P 11 CN YLFNOGARD

snedivrapsuhpmoG S 20201060 P 11 CN YLFNOGARD

amitpessuhpmoG S 30003030 P 11 CN YLFNOGARD

snorfidirivsuhpmoG S 10007020 P 8 AV YLFNOGARD

snorfidirivsuhpmoG S 10208020 P 8 AV YLFNOGARD

snorfidirivsuhpmoG S 10005050 P 8 AV YLFNOGARD

snorfidirivsuhpmoG S 20207050 P 8 AV YLFNOGARD

atiragramaimorcaM S 10003130 P 3 AG YLFNOGARD

atiragramaimorcaM S 50101060 P 11 CN YLFNOGARD

odnumdesuhpmogoihpO S 10003130 P 3 AG YLFNOGARD

odnumdesuhpmogoihpO S 10105130 P 3 AG YLFNOGARD

iewohsuhpmogoihpO S 10103150 P 2 YK YLFNOGARD

sutavrucnisuhpmogoihpO S 10104030 P 11 CN YLFNOGARD

sutavrucnisuhpmogoihpO S 10003130 P 3 AG YLFNOGARD

sutavrucnisuhpmogoihpO S 60105130 P 1 LA YLFNOGARD

iellebsuhpmogorP S 10002130 P 5 LF YLFNOGARD

iellebsuhpmogorP S 30002130 P 5 LF YLFNOGARD

iellebsuhpmogorP S 40104130 P 1 LA YLFNOGARD

itrevlacarolhcotamoS S 10002130 P 5 LF YLFNOGARD

itrevlacarolhcotamoS S 30002130 P 5 LF YLFNOGARD

atiragramarolhcotamoS S 40001021 P 31 XT YLFNOGARD

atiragramarolhcotamoS S 20002021 P 31 XT YLFNOGARD

atiragramarolhcotamoS S 50002021 P 31 XT YLFNOGARD

atiragramarolhcotamoS S 60103021 P 31 XT YLFNOGARD

atiragramarolhcotamoS S 20203021 P 31 XT YLFNOGARD

atiragramarolhcotamoS S 10104021 P 31 XT YLFNOGARD

atiragramarolhcotamoS S 30104021 P 31 XT YLFNOGARD

isenwotsurulytS S 40104130 P 1 LA YLFNOGARD

murtsoriverbresnepicA E 60102030 P 11 CN HSIF

murtsoriverbresnepicA E 40202030 P 11 CN HSIF

murtsoriverbresnepicA E 21105030 P 21 CS HSIF

murtsoriverbresnepicA E 10205030 P 21 CS HSIF

snecsevlufresnepicA S 10103150 P 2 YK HSIF

snecsevlufresnepicA S 50101060 P 11 CN HSIF

iotosed.oresnepicA T 30002130 P 5 LF HSIF
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emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

iotosed.oresnepicA T 11003130 P 5 LF HSIF

iotosed.oresnepicA T 30104130 P 1 LA HSIF

iotosed.oresnepicA T 60007130 P 7 SM HSIF

iotosed.oresnepicA T 70007130 P 7 SM HSIF

iotosed.oresnepicA T 90007130 P 7 SM HSIF

iotosed.oresnepicA T 20008130 P 7 SM HSIF

easorsispoylbmA T 10001011 P 01 RA HSIF

aralcatpyrcommA S 60204080 P 6 AL HSIF

aralcatpyrcommA S 40208080 P 6 AL HSIF

aralcatpyrcommA S 70204111 P 6 AL HSIF

aralcatpyrcommA S 40001021 P 31 XT HSIF

aralcatpyrcommA S 60104111 P 9 KO/RA HSIF

aralcatpyrcommA S 90104111 P 9 KO/RA HSIF

adicullepatpyrcommA S 10100150 P 2 YK HSIF

adicullepatpyrcommA S 20200150 P 2 YK HSIF

adicullepatpyrcommA S 40200150 P 2 YK HSIF

iyeliabsuttoC S 50201060 P 8 AV HSIF

allerpsaairallatsyrC S 01105130 P 1 LA HSIF

allerpsaairallatsyrC S 20205130 P 1 LA HSIF

allerpsaairallatsyrC S 30206080 P 7 SM HSIF

allerpsaairallatsyrC S 50206080 P 7 SM HSIF

allerpsaairallatsyrC S 50104111 P 9 KO/RA HSIF

allerpsaairallatsyrC S 60104111 P 9 KO/RA HSIF

allerpsaairallatsyrC S 90104111 P 9 KO/RA HSIF

sutagnolesutpelcyC S 70204111 P 6 AL HSIF

sutagnolesutpelcyC S 40001021 P 31 XT HSIF

sutagnolesutpelcyC S 20002021 P 31 XT HSIF

sutagnolesutpelcyC S 50002021 P 31 XT HSIF

sutagnolesutpelcyC S 10104021 P 31 XT HSIF

sutagnolesutpelcyC S 30104021 P 31 XT HSIF

aelureacallenirpyC T 10105130 P 3 AG HSIF

aelureacallenirpyC T 10105130 P 4 NT HSIF

aelureacallenirpyC T 60105130 P 1 LA HSIF

amesillacallenirpyC S 30107030 P 3 AG HSIF

aineatillacallenirpyC S 10003130 P 3 AG HSIF

isdeelallenirpyC S 30002130 P 5 LF HSIF

ahcanomallenirpyC T 50101060 X 11 CN HSIF

ahcanomallenirpyC T 20201060 P 11 CN HSIF

ahcanomallenirpyC T 30201060 P 11 CN HSIF

aruneaxallenirpyC S 10107030 P 3 AG HSIF

amenazallenirpyC S 10105030 P 11 CN HSIF
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inhacxatsymirE T 60201060 P 8 AV HSIF

specitucaamotsoehtE S 20101060 P 4 NT HSIF

specitucaamotsoehtE S 20101060 P 8 AV HSIF

specitucaamotsoehtE S 80101060 P 4 NT HSIF

specitucaamotsoehtE S 80101060 P 11 CN HSIF

rotallebamotsoehtE S 01106130 P 1 LA HSIF

murtsoriverbamotsoehtE S 10105130 P 3 AG HSIF

murtsoriverbamotsoehtE S 10105130 P 4 NT HSIF

murtsoriverbamotsoehtE S 20105130 P 3 AG HSIF

murtsoriverbamotsoehtE S 40105130 P 3 AG HSIF

murtsoriverbamotsoehtE S 60105130 P 1 LA HSIF

muerenicamotsoehtE S 10103150 P 2 YK HSIF

muerenicamotsoehtE S 20103150 P 2 YK HSIF

muerenicamotsoehtE S 10002060 P 3 AG HSIF

sillocamotsoehtE S 40104030 P 11 CN HSIF

inigarcamotsoehtE S 30101111 P 01 RA HSIF

inosivadamotsoehtE S 30104130 P 1 LA HSIF

inosivadamotsoehtE S 40304130 P 1 LA HSIF

amertidamotsoehtE S 10105130 P 3 AG HSIF

amertidamotsoehtE S 10105130 P 4 NT HSIF

amertidamotsoehtE S 50105130 P 3 AG HSIF

eahawoteamotsoehtE E 40105130 P 3 AG HSIF

mutalucamamotsoehtE S 20200150 P 2 YK HSIF

ieroomamotsoehtE S 41001011 P 01 RA HSIF

eanasusmurginamotsoehtE S 20207050 P 8 AV HSIF

eanasusmurginamotsoehtE S 10103150 P 2 YK HSIF

inrubsoamotsoehtE S 20005050 P 8 AV HSIF

inrubsoamotsoehtE S 30005050 P 8 VW HSIF

musrodidillapamotsoehtE S 10104080 P 9 KO/RA HSIF

musrodidillapamotsoehtE S 20104080 P 9 KO/RA HSIF

muruncrepamotsoehtE E 10103150 P 2 YK HSIF

muruncrepamotsoehtE E 40201060 P 4 NT HSIF

iyenaramotsoehtE S 10203080 P 7 SM HSIF

ittocsamotsoehtE T 40105130 P 3 AG HSIF

eonaceppitamotsoehtE S 10100150 P 2 YK HSIF

eonaceppitamotsoehtE S 10103150 P 2 YK HSIF

eonaceppitamotsoehtE S 20103150 P 2 YK HSIF

eonaceppitamotsoehtE S 50201060 P 8 AV HSIF

eonaceppitamotsoehtE S 60201060 X 8 AV HSIF

allesirtamotsoehtE S 10105130 P 3 AG HSIF

allesirtamotsoehtE S 10105130 P 4 NT HSIF
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allesirtamotsoehtE S 50105130 P 3 AG HSIF

mutarenluvamotsoehtE S 50101060 P 11 CN HSIF

mutarenluvamotsoehtE S 20201060 P 11 CN HSIF

mutarenluvamotsoehtE S 30201060 P 11 CN HSIF

mutarenluvamotsoehtE S 10002060 P 3 AG HSIF

sunozyruesuludnuF S 20207080 P 7 SM HSIF

silahcunsuhtangobyH S 01105130 P 1 LA HSIF

silahcunsuhtangobyH S 20205130 P 1 LA HSIF

silahcunsuhtangobyH S 31106130 P 1 LA HSIF

atatcnupaenilsispobyH S 10105130 P 3 AG HSIF

atatcnupaenilsispobyH S 10105130 P 4 NT HSIF

atatcnupaenilsispobyH S 70105130 P 1 LA HSIF

atatcnupaenilsispobyH S 80105130 P 1 LA HSIF

atatcnupaenilsispobyH S 90105130 P 1 LA HSIF

iyeleergnozymoyhthcI S 10103150 P 2 YK HSIF

iyeleergnozymoyhthcI S 20103150 P 2 YK HSIF

iyeleergnozymoyhthcI S 20201060 P 3 AG HSIF

iyeleergnozymoyhthcI S 10002060 P 3 AG HSIF

iyeleergnozymoyhthcI S 20002060 P 3 AG HSIF

inoslenssururhtyL S 70104111 P 9 KO/RA HSIF

inoslenssururhtyL S 80104111 P 9 KO/RA HSIF

inoslenssururhtyL S 90104111 P 9 KO/RA HSIF

suitonsuretporciM S 11003130 P 5 LF HSIF

irenhcalamotsoxoM S 20106030 P 3 AG HSIF

sutanoziblasiportoN E 10103150 P 2 YK HSIF

summoirasiportoN S 10002060 P 3 AG HSIF

idriabsiportoN S 60104111 P 9 KO/RA HSIF

idriabsiportoN S 90104111 P 9 KO/RA HSIF

eabahacsiportoN E 20205130 P 1 LA HSIF

idrarigsiportoN T 40101111 P 01 RA HSIF

idrarigsiportoN T 20201111 P 01 RA HSIF

sispelispyhsiportoN S 20106030 P 3 AG HSIF

sumotsonalemsiportoN S 30007130 P 7 SM HSIF

sumotsonalemsiportoN S 50007130 P 7 SM HSIF

sumotsonalemsiportoN S 60007130 P 7 SM HSIF

sumotsonalemsiportoN S 70007130 P 7 SM HSIF

sumotsonalemsiportoN S 90007130 P 7 SM HSIF

iregrubnetrosiportoN S 50101111 P 9 KO/RA HSIF

iregrubnetrosiportoN S 50104111 P 9 KO/RA HSIF

iregrubnetrosiportoN S 70104111 P 9 KO/RA HSIF

iregrubnetrosiportoN S 80104111 P 9 KO/RA HSIF
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iregrubnetrosiportoN S 90104111 P 9 KO/RA HSIF

sunacrazosiportoN S 10001011 P 01 RA HSIF

sunacrazosiportoN S 40001011 P 01 RA HSIF

sunacrazosiportoN S 50001011 P 01 RA HSIF

sunacrazosiportoN S 30101111 P 01 RA HSIF

sudillaprepsiportoN S 10104080 P 9 KO/RA HSIF

sudillaprepsiportoN S 20104080 P 9 KO/RA HSIF

sudillaprepsiportoN S 30104080 P 9 KO/RA HSIF

sudillaprepsiportoN S 30204080 P 9 KO/RA HSIF

sudillaprepsiportoN S 50104111 P 9 KO/RA HSIF

sudillaprepsiportoN S 70104111 P 9 KO/RA HSIF

sudillaprepsiportoN S 80104111 P 9 KO/RA HSIF

sudillaprepsiportoN S 90104111 P 9 KO/RA HSIF

eanibassiportoN S 40304080 P 6 AL HSIF

eanibassiportoN S 40208080 P 6 AL HSIF

eanibassiportoN S 70204111 P 6 AL HSIF

eanibassiportoN S 40001021 X 31 XT HSIF

eanibassiportoN S 20002021 P 31 XT HSIF

eanibassiportoN S 50002021 X 31 XT HSIF

eanibassiportoN S 10104021 P 31 XT HSIF

eanibassiportoN S 30104021 P 31 XT HSIF

repsarepmessiportoN S 10208020 P 8 AV HSIF

)nifwas(.pssiportoN S 10103150 P 2 YK HSIF

supocsonarusiportoN S 01105130 P 1 LA HSIF

supocsonarusiportoN S 20205130 P 1 LA HSIF

iyeliabsurutoN E 40201060 P 4 NT HSIF

sinnipivalfsurutoN T 40201060 P 4 NT HSIF

sinippivalfsurutoN T 10101060 X 8 AV HSIF

sinippivalfsurutoN T 50201060 P 8 AV HSIF

sinippivalfsurutoN T 60201060 P 8 AV HSIF

itrebligsurutoN S 10208020 P 8 AV HSIF

itrebligsurutoN S 10101030 P 8 AV HSIF

irenhcalsurutoN S 30204080 P 9 RA HSIF

sutinumsurutoN S 10105130 P 4 NT HSIF

sutinumsurutoN S 40105130 P 3 AG HSIF

sutinumsurutoN S 20205130 P 1 LA HSIF

susomgitssurutoN S 10100150 P 2 YK HSIF

susomgitssurutoN S 20200150 P 2 YK HSIF

irolyatsurutoN S 10104080 P 9 KO/RA HSIF

irolyatsurutoN S 20104080 P 9 KO/RA HSIF

irolyatsurutoN S 30104080 P 9 KO/RA HSIF
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allesetnaanicreP E 10105130 P 3 AG HSIF

allesetnaanicreP E 10105130 P 4 NT HSIF

allesetnaanicreP E 40105130 P 3 AG HSIF

ataeniloruaanicreP T 20105130 P 3 AG HSIF

inotrubanicreP S 10103150 P 2 YK HSIF

inotrubanicreP S 10101060 P 8 AV HSIF

inotrubanicreP S 20101060 P 4 NT HSIF

inotrubanicreP S 20101060 X 8 AV HSIF

inotrubanicreP S 50101060 P 11 CN HSIF

inotrubanicreP S 80101060 P 11 CN HSIF

inotrubanicreP S 40201060 P 4 NT HSIF

inotrubanicreP S 50201060 P 8 AV HSIF

inotrubanicreP S 60201060 X 8 AV HSIF

inotrubanicreP S 20002060 P 4 NT HSIF

alahpeconmyganicreP S 30005050 P 8 VW HSIF

isniknejanicreP E 10105130 P 3 AG HSIF

isniknejanicreP E 10105130 P 4 NT HSIF

alucitnelanicreP S 10105130 P 3 AG HSIF

alucitnelanicreP S 40105130 P 3 AG HSIF

alucitnelanicreP S 01105130 P 1 LA HSIF

alucitnelanicreP S 20205130 P 1 LA HSIF

alucitnelanicreP S 30007130 P 7 SM HSIF

alucitnelanicreP S 50007130 P 7 SM HSIF

alucitnelanicreP S 60007130 P 7 SM HSIF

alucitnelanicreP S 70007130 P 7 SM HSIF

alucitnelanicreP S 90007130 P 7 SM HSIF

alahpecorcamanicreP S 10103150 P 2 YK HSIF

alahpecorcamanicreP S 10101060 P 8 AV HSIF

alahpecorcamanicreP S 20101060 P 4 NT HSIF

alahpecorcamanicreP S 20101060 P 8 AV HSIF

alahpecorcamanicreP S 30101060 P 4 NT HSIF

alahpecorcamanicreP S 50101060 X 11 CN HSIF

alahpecorcamanicreP S 50201060 P 8 AV HSIF

atusananicreP S 10001011 P 01 RA HSIF

atusananicreP S 41001011 P 01 RA HSIF

atusananicreP S 40101111 P 01 RA HSIF

atusananicreP S 10201111 P 01 RA HSIF

atusananicreP S 20201111 P 01 RA HSIF

siramlapanicreP S 10105130 P 3 AG HSIF

siramlapanicreP S 10105130 P 4 NT HSIF

siramlapanicreP S 20105130 P 3 AG HSIF
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siramlapanicreP S 30105130 P 3 AG HSIF

siramlapanicreP S 40105130 P 3 AG HSIF

siramlapanicreP S 50105130 P 1 LA HSIF

siramlapanicreP S 50105130 P 3 AG HSIF

siramlapanicreP S 60105130 P 1 LA HSIF

siramlapanicreP S 80105130 P 1 LA HSIF

siramlapanicreP S 90105130 P 1 LA HSIF

anirehtnapanicreP T 70104111 P 9 KO/RA HSIF

anirehtnapanicreP T 80104111 P 9 KO/RA HSIF

anirehtnapanicreP T 90104111 P 9 KO/RA HSIF

xeranicreP E 10101030 P 9 AV HSIF

atamauqsanicreP S 10103150 P 2 YK HSIF

atamauqsanicreP S 30101060 P 4 NT HSIF

atamauqsanicreP S 50101060 P 4 NT HSIF

atamauqsanicreP S 50101060 P 11 CN HSIF

atamauqsanicreP S 80101060 P 4 NT HSIF

atamauqsanicreP S 80101060 P 11 CN HSIF

atamauqsanicreP S 20201060 P 11 CN HSIF

atamauqsanicreP S 30201060 P 11 CN HSIF

atamauqsanicreP S 10002060 P 3 AG HSIF

atamauqsanicreP S 20002060 P 4 NT HSIF

atamauqsanicreP S 20002060 P 11 CN HSIF

isanatanicreP T 20002060 P 4 NT HSIF

isanatanicreP T 30002060 P 4 NT HSIF

aedinaruanicreP S 40001011 P 01 RA HSIF

murbalissarcsuibocanehP S 20101060 P 8 AV HSIF

murbalissarcsuibocanehP S 10002060 P 3 AG HSIF

suluteretsuibocanehP S 10005050 P 8 AV HSIF

suluteretsuibocanehP S 20005050 P 8 AV HSIF

suluteretsuibocanehP S 30005050 P 8 VW HSIF

sisnednalrebmucsunixohP T 10103150 P 2 YK HSIF

sisnednalrebmucsunixohP T 10103150 P 8 YK HSIF

sisnednalrebmucsunixohP T 20103150 P 2 YK HSIF

sisnednalrebmucsunixohP T 40103150 P 2 YK HSIF

sisneessennetsunixohP S 10101060 P 8 AV HSIF

sisneessennetsunixohP S 20101060 P 4 NT HSIF

sisneessennetsunixohP S 20101060 P 8 AV HSIF

sisneessennetsunixohP S 30101060 P 4 NT HSIF

sisneessennetsunixohP S 20002060 P 4 NT HSIF

sisneessennetsunixohP S 30002060 P 4 NT HSIF

isbbuhsiportonoretP S 20108080 P 6 AL HSIF
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isbbuhsiportonoretP S 70104111 P 9 KO/RA HSIF

isbbuhsiportonoretP S 80104111 P 9 KO/RA HSIF

isbbuhsiportonoretP S 90104111 P 9 KO/RA HSIF

sublasuhcnyhrihpacS E 70203080 P 7 SM HSIF

isukttussuhcnyrihpacS P 20205130 P 1 LA HSIF

eebmulsulitomeS S 40104030 P 11 CN HSIF

suenarretbussyhthcilhpyT S 10103150 P 2 YK HSIF

suenarretbussyhthcilhpyT S 40001011 P 01 RA HSIF

iretsamffohelytocorcaM S 30005050 P 8 VW MROWTALF

iregnislohaetodiceaC S 30005050 P 8 VW DOPOSI

inellarebifoeN S 40207030 P 5 LF LAMMAM

inellarebifoeN S 10108030 P 5 LF LAMMAM

inellarebifoeN S 20108030 P 5 LF LAMMAM

inellarebifoeN S 10201130 P 5 LF LAMMAM

inellarebifoeN S 60201130 P 5 LF LAMMAM

inellarebifoeN S 10002130 P 5 LF LAMMAM

inellarebifoeN S 30002130 P 5 LF LAMMAM

inellarebifoeN S 11003130 P 5 LF LAMMAM

inellarebifoeN S 31003130 P 5 LF LAMMAM

sutalutcnupsirtsulapxeroS S 10007020 P 8 AV LAMMAM

sutalutcnupsirtsulapxeroS S 10208020 P 8 AV LAMMAM

sutalutcnupsirtsulapxeroS S 20201060 P 11 CN LAMMAM

sutalutcnupsirtsulapxeroS S 20002060 P 11 CN LAMMAM

sutanamsuhcehcirT E 10108030 P 5 LF LAMMAM

sutanamsuhcehcirT T 30002130 P 5 LF LAMMAM

sutanamsuhcehcirT T 11003130 P 5 LF LAMMAM

iahsnovorpallennaD S 10201111 P 01 RA YLFYAM

sisnebahacairuenoeomoH S 20205130 P 1 LA YLFYAM

sisnebahacairuenoeomoH S 50206080 P 7 SM YLFYAM

inosnhojaibelhpotpeL S 10005050 P 8 AV YLFYAM

inosnhojaibelhpotpeL S 20101060 P 8 AV YLFYAM

aerupruportaatnodimsalA E 10103150 P 2 YK LESSUM

anailenevaratnodimsalA E 50101060 X 11 CN LESSUM

anailenevaratnodimsalA E 60101060 X 11 CN LESSUM

anailenevaratnodimsalA E 80101060 P 4 NT LESSUM

anailenevaratnodimsalA E 80101060 P 11 CN LESSUM

anailenevaratnodimsalA E 20201060 P 11 CN LESSUM

anailenevaratnodimsalA E 30201060 P 11 CN LESSUM

asociravatnodimsalA S 10007020 X 8 AV LESSUM

asociravatnodimsalA S 30007020 P 8 VW LESSUM

asociravatnodimsalA S 60007020 P 8 AV LESSUM



131

emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

asociravatnodimsalA S 10208020 X 8 AV LESSUM

asociravatnodimsalA S 40104030 P 11 CN LESSUM

asociravatnodimsalA S 10105030 P 11 CN LESSUM

asociravatnodimsalA S 20106030 P 3 AG LESSUM

asociravatnodimsalA S 20106030 P 21 CS LESSUM

asociravatnodimsalA S 30106030 P 21 CS LESSUM

asociravatnodimsalA S 70106030 P 21 CS LESSUM

anaithgirwatnodimsalA S 30002130 P 5 LF LESSUM

anaithgirwatnodimsalA S 11003130 P 5 LF LESSUM

iirelsienamelbmA E 11003130 P 5 LF LESSUM

atacilprepatacilpamelbmA S 50002021 P 31 XT LESSUM

sutarginedsediotnodonA S 10103150 P 2 YK LESSUM

sutaidarsediotnodonA S 60105130 P 1 LA LESSUM

sutaidarsediotnodonA S 70007130 P 7 SM LESSUM

sutaidarsediotnodonA S 90007130 P 7 SM LESSUM

sutaidarsediotnodonA S 10203080 P 7 SM LESSUM

susogarfnocsnedicrA S 10203080 P 7 SM LESSUM

susogarfnocsnedicrA S 70203080 P 7 SM LESSUM

susogarfnocsnedicrA S 40001021 P 31 XT LESSUM

susogarfnocsnedicrA S 20002021 P 31 XT LESSUM

susogarfnocsnedicrA S 50002021 X 31 XT LESSUM

susogarfnocsnedicrA S 60103021 X 31 XT LESSUM

susogarfnocsnedicrA S 20203021 X 31 XT LESSUM

ireleehwaisnakrA E 50104111 P 9 KO/RA LESSUM

ireleehwaisnakrA E 70104111 P 9 KO/RA LESSUM

ireleehwaisnakrA E 90104111 P 9 KO/RA LESSUM

atnodonomaidnalrebmuC S 10103150 P 2 YK LESSUM

atnodonomaidnalrebmuC S 50201060 P 8 AV LESSUM

itrebaainegorpyC S 20104080 P 9 KO/RA LESSUM

itrebaainegorpyC S 30204080 P 9 KO/RA LESSUM

airagetsainegorpyC E 10100150 X 2 YK LESSUM

airagetsainegorpyC E 40200150 X 2 YK LESSUM

airagetsainegorpyC E 30103150 X 2 YK LESSUM

airagetsainegorpyC E 50201060 P 8 AV LESSUM

samordsumorD E 10103150 P 2 YK LESSUM

samordsumorD E 10101060 P 8 AV LESSUM

samordsumorD E 50201060 P 8 AV LESSUM

samordsumorD E 60201060 P 8 AV LESSUM

aenehaoitpillE S 20108030 P 5 LF LESSUM

atatcraoitpillE S 10105130 P 3 AG LESSUM

atatcraoitpillE S 01105130 P 1 LA LESSUM



132

emaNseicepS sutatS nisabbuS ecneserP tseroF etatS epyTseicepS

atatcraoitpillE S 01106130 P 1 LA LESSUM

atatcraoitpillE S 40007130 P 7 SM LESSUM

atatcraoitpillE S 50007130 P 7 SM LESSUM

atatcraoitpillE S 70007130 P 7 SM LESSUM

atatcraoitpillE S 90007130 P 7 SM LESSUM

atatcraoitpillE S 10008130 P 7 SM LESSUM

atatcraoitpillE S 20008130 P 7 SM LESSUM

ataloecnaloitpillE S 30208020 P 8 AV LESSUM

ataloecnaloitpillE S 10101030 X 8 AV LESSUM

sunaitnaolssuediotpillE T 11003130 P 5 LF LESSUM

snediverbamsalboipE E 10103150 P 2 YK LESSUM

snediverbamsalboipE E 20103150 P 2 YK LESSUM

simrofeaspacamsalboipE E 10103150 P 2 YK LESSUM

simrofeaspacamsalboipE E 20103150 P 2 YK LESSUM

simrofeaspacamsalboipE E 10101060 P 8 AV LESSUM

simrofeaspacamsalboipE E 50101060 X 11 CN LESSUM

simrofeaspacamsalboipE E 50201060 P 8 AV LESSUM

simrofeaspacamsalboipE E 60201060 X 8 AV LESSUM

anitnerolf.famsalboipE E 10103150 P 2 YK LESSUM

anitnerolf.famsalboipE E 40201060 X 4 NT LESSUM

anitnerolf.famsalboipE E 20002060 X 4 NT LESSUM

ireklaw.famsalboipE E 10103150 X 2 YK LESSUM

ireklaw.famsalboipE E 20101060 P 8 AV LESSUM

ireklaw.famsalboipE E 50201060 P 8 AV LESSUM

ireklaw.famsalboipE E 20002060 P 4 NT LESSUM

atairtsatemamsalboipE E 10105130 P 3 AG LESSUM

atairtsatemamsalboipE E 10105130 P 4 NT LESSUM

atairtsatemamsalboipE E 60105130 X 1 LA LESSUM

atairtsatemamsalboipE E 20205130 X 1 LA LESSUM

atairtsatemamsalboipE E 01106130 X 1 LA LESSUM

atauqilbo.oamsalboipE E 10103150 P 2 YK LESSUM

sisnegoolachtoamsalboipE E 10105130 P 3 AG LESSUM

sisnegoolachtoamsalboipE E 20105130 P 3 AG LESSUM

sisnegoolachtoamsalboipE E 60105130 X 1 LA LESSUM

sisnegoolachtoamsalboipE E 20205130 X 1 LA LESSUM

mulucanrebug.tamsalboipE E 10101060 P 8 AV LESSUM

mulucanrebug.tamsalboipE E 50201060 P 8 AV LESSUM

anaignar.tamsalboipE E 10100150 P 2 YK LESSUM

anaignar.tamsalboipE E 10200150 X 2 YK LESSUM

asolurot.tamsalboipE E 10100150 P 2 YK LESSUM

arteuqirtamsalboipE S 10100150 P 2 YK LESSUM
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arteuqirtamsalboipE S 40200150 P 2 YK LESSUM

arteuqirtamsalboipE S 10103150 P 2 YK LESSUM

arteuqirtamsalboipE S 20103150 P 2 YK LESSUM

arteuqirtamsalboipE S 10101060 P 8 AV LESSUM

arteuqirtamsalboipE S 50201060 P 8 AV LESSUM

arteuqirtamsalboipE S 60201060 P 8 AV LESSUM

iweksaaianocsuF S 40001021 P 31 XT LESSUM

iweksaaianocsuF S 20002021 P 31 XT LESSUM

iweksaaianocsuF S 20203021 P 31 XT LESSUM

anaisenrabaianocsuF S 10101060 P 8 AV LESSUM

anaisenrabaianocsuF S 20101060 P 8 AV LESSUM

anaisenrabaianocsuF S 20201060 P 11 CN LESSUM

anaisenrabaianocsuF S 50201060 P 8 AV LESSUM

anaisenrabaianocsuF S 60201060 P 8 AV LESSUM

rocaianocsuF E 10101060 P 8 AV LESSUM

rocaianocsuF E 50201060 P 8 AV LESSUM

rocaianocsuF E 60201060 P 8 AV LESSUM

suloenucaianocsuF E 50201060 P 8 AV LESSUM

suloenucaianocsuF E 60201060 P 8 AV LESSUM

sisnenanalaianocsuF S 50002021 P 31 XT LESSUM

sisnenanalaianocsuF S 10104021 P 31 XT LESSUM

sisnenanalaianocsuF S 30104021 P 31 XT LESSUM

inosamaianocsuF S 10208020 P 8 AV LESSUM

inosamaianocsuF S 10101030 X 8 AV LESSUM

inosamaianocsuF S 60102030 P 11 CN LESSUM

inosamaianocsuF S 40104030 P 11 CN LESSUM

adnutorbusaianocsuF S 10103150 P 2 YK LESSUM

adnutorbusaianocsuF S 20103150 P 2 YK LESSUM

assiccusaianocsuF S 30104130 P 1 LA LESSUM

atalanetsimeH E 10103150 P 2 YK LESSUM

atalanetsimeH E 50201060 P 8 AV LESSUM

atalanetsimeH E 60201060 P 8 AV LESSUM

atpurbasilispmaL E 10103150 X 2 YK LESSUM

atpurbasilispmaL E 90104111 P 9 KO/RA LESSUM

silitlasilispmaL T 10105130 P 3 AG LESSUM

silitlasilispmaL T 10105130 P 4 NT LESSUM

silitlasilispmaL T 60105130 P 1 LA LESSUM

silitlasilispmaL T 70105130 P 1 LA LESSUM

silitlasilispmaL T 80105130 P 1 LA LESSUM

silitlasilispmaL T 01105130 P 1 LA LESSUM

silitlasilispmaL T 20205130 X 1 LA LESSUM
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silitlasilispmaL T 01106130 P 1 LA LESSUM

anaidyhsilispmaL S 10201111 P 01 RA LESSUM

anaidyhsilispmaL S 60201111 P 9 KO/RA LESSUM

anaidyhsilispmaL S 50104111 P 9 KO/RA LESSUM

anaidyhsilispmaL S 70104111 P 9 KO/RA LESSUM

anaidyhsilispmaL S 80104111 P 9 KO/RA LESSUM

anaidyhsilispmaL S 20002021 P 31 XT LESSUM

anaidyhsilispmaL S 50002021 P 31 XT LESSUM

anaidyhsilispmaL S 20203021 P 31 XT LESSUM

silavorepsilispmaL T 20205130 X 1 LA LESSUM

silavorepsilispmaL T 01106130 P 1 LA LESSUM

illewopsilispmaL T 10104080 P 9 KO/RA LESSUM

illewopsilispmaL T 30204080 P 9 KO/RA LESSUM

arutassilispmaL S 20203021 P 31 XT LESSUM

atalugnabussilispmaL E 30002130 P 5 LF LESSUM

atalugnabussilispmaL E 11003130 P 5 LF LESSUM

atarocedanogimsaL E 30106030 P 21 CS LESSUM

atarocedanogimsaL E 70106030 P 21 CS LESSUM

ainotslohanogimsaL S 10105130 P 3 AG LESSUM

ainotslohanogimsaL S 10105130 P 4 NT LESSUM

ainotslohanogimsaL S 30105130 P 3 AG LESSUM

ainotslohanogimsaL S 50105130 P 1 LA LESSUM

ainotslohanogimsaL S 60105130 P 1 LA LESSUM

ainotslohanogimsaL S 10101060 P 8 AV LESSUM

ainotslohanogimsaL S 20101060 P 8 AV LESSUM

ainotslohanogimsaL S 50101060 P 11 CN LESSUM

ainotslohanogimsaL S 50201060 P 8 AV LESSUM

sidirivbusanogimsaL S 30007020 P 8 VW LESSUM

sidirivbusanogimsaL S 60007020 P 8 AV LESSUM

sidirivbusanogimsaL S 30208020 P 8 AV LESSUM

sidirivbusanogimsaL S 40104030 P 11 CN LESSUM

sidirivbusanogimsaL S 30005050 P 8 VW LESSUM

susomirxoimeL E 50201060 P 8 AV LESSUM

susomirxoimeL E 60201060 P 8 AV LESSUM

nodotpelaedotpeL P 30202080 X 01 RA LESSUM

nodotpelaedotpeL P 10201111 X 01 RA LESSUM

nodotpelaedotpeL P 60201111 P 9 KO/RA LESSUM

nodotpelaedotpeL P 80104111 P 9 KO/RA LESSUM

nodotpelaedotpeL P 90104111 P 9 KO/RA LESSUM

sediollebalodainotgnixeL S 10101060 P 8 AV LESSUM

sediollebalodainotgnixeL S 20101060 P 8 AV LESSUM
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sediollebalodainotgnixeL S 50201060 P 8 AV LESSUM

sediollebalodainotgnixeL S 60201060 P 8 AV LESSUM

sediollebalodainotgnixeL S 20002060 P 4 NT LESSUM

ilebmeharefitiragraM T 20108080 P 6 AL LESSUM

ilebmeharefitiragraM T 70204111 P 6 AL LESSUM

sumissitucasudinoideM T 10105130 P 3 AG LESSUM

sumissitucasudinoideM T 10105130 P 4 NT LESSUM

sumissitucasudinoideM T 60105130 X 1 LA LESSUM

sumissitucasudinoideM T 20205130 X 1 LA LESSUM

sumissitucasudinoideM T 01106130 P 1 LA LESSUM

suluvrapsudinoideM E 10105130 P 3 AG LESSUM

suluvrapsudinoideM E 10105130 P 4 NT LESSUM

suluvrapsudinoideM E 60105130 X 1 LA LESSUM

suluvrapsudinoideM E 20205130 X 1 LA LESSUM

suluvrapsudinoideM E 01106130 P 1 LA LESSUM

sutallicinepsudinoideM E 30002130 P 5 LF LESSUM

sunainospmissudinoideM E 30002130 P 5 LF LESSUM

anaikyobsaianolageM S 30002130 P 5 LF LESSUM

anainoskcajairavobO S 20205130 P 1 LA LESSUM

anainoskcajairavobO S 60204080 P 6 AL LESSUM

anainoskcajairavobO S 40208080 P 6 AL LESSUM

anainoskcajairavobO S 60201111 P 9 KO/RA LESSUM

anainoskcajairavobO S 50104111 P 9 KO/RA LESSUM

anainoskcajairavobO S 70104111 P 9 KO/RA LESSUM

anainoskcajairavobO S 80104111 P 9 KO/RA LESSUM

anainoskcajairavobO S 70204111 P 6 AL LESSUM

asuterairavobO E 10103150 P 2 YK LESSUM

adnutorbusairavobO S 20200150 P 2 YK LESSUM

adnutorbusairavobO S 40200150 P 2 YK LESSUM

alubafsaigeP E 10103150 P 2 YK LESSUM

alubafsaigeP E 20103150 P 2 YK LESSUM

alubafsaigeP E 10101060 P 8 AV LESSUM

alubafsaigeP E 50201060 P 8 AV LESSUM

alubafsuigeP E 50101060 X 11 CN LESSUM

alubafsuigeP E 60101060 X 11 CN LESSUM

alubafsuigeP E 20201060 P 11 CN LESSUM

susocirtacicsusabohtelP E 10103150 X 2 YK LESSUM

sunairepoocsusabohtelP E 10103150 X 2 YK LESSUM

suyhpycsusabohtelP S 10100150 P 2 YK LESSUM

suyhpycsusabohtelP S 50201060 P 8 AV LESSUM

suyhpycsusabohtelP S 60201060 P 8 AV LESSUM
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munaeldaebameboruelP S 40007130 P 7 SM LESSUM

munaeldaebameboruelP S 50007130 P 7 SM LESSUM

munaeldaebameboruelP S 70007130 P 7 SM LESSUM

munaeldaebameboruelP S 90007130 P 7 SM LESSUM

munaeldaebameboruelP S 10008130 P 7 SM LESSUM

munaeldaebameboruelP S 20008130 P 7 SM LESSUM

avalcameboruelP E 10100150 X 2 YK LESSUM

avalcameboruelP E 10200150 X 2 YK LESSUM

avalcameboruelP E 10103150 X 2 YK LESSUM

anillocameboruelP E 10208020 P 8 AV LESSUM

anillocameboruelP E 20208020 X 8 AV LESSUM

anillocameboruelP E 30208020 P 8 AV LESSUM

mutadrocameboruelP S 50201060 P 8 AV LESSUM

mutadrocameboruelP S 70104111 P 9 KO/RA LESSUM

musicedameboruelP E 10105130 P 3 AG LESSUM

musicedameboruelP E 20105130 P 3 AG LESSUM

musicedameboruelP E 30105130 P 3 AG LESSUM

musicedameboruelP E 40105130 X 3 AG LESSUM

musicedameboruelP E 60105130 X 1 LA LESSUM

musicedameboruelP E 01105130 P 1 LA LESSUM

musicedameboruelP E 20205130 X 1 LA LESSUM

musicedameboruelP E 80106130 P 7 SM LESSUM

musicedameboruelP E 01106130 X 1 LA LESSUM

muvrufameboruelP E 01106130 P 1 LA LESSUM

munaigroegameboruelP E 10105130 P 3 AG LESSUM

munaigroegameboruelP E 10105130 P 4 NT LESSUM

munaigroegameboruelP E 60105130 P 1 LA LESSUM

emrofivoameboruelP S 10103150 P 2 YK LESSUM

emrofivoameboruelP S 20103150 P 2 YK LESSUM

emrofivoameboruelP S 10101060 P 8 AV LESSUM

emrofivoameboruelP S 20101060 P 8 AV LESSUM

emrofivoameboruelP S 50201060 P 8 AV LESSUM

emrofivoameboruelP S 60201060 P 8 AV LESSUM

emrofivoameboruelP S 20002060 P 4 NT LESSUM

mutavorepameboruelP E 10105130 P 3 AG LESSUM

mutavorepameboruelP E 40105130 X 3 AG LESSUM

mutavorepameboruelP E 60105130 X 1 LA LESSUM

mutavorepameboruelP E 01105130 P 1 LA LESSUM

mutavorepameboruelP E 20205130 X 1 LA LESSUM

mutavorepameboruelP E 01106130 X 1 LA LESSUM

munelpameboruelP E 10100150 P 2 YK LESSUM
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munelpameboruelP E 10103150 P 2 YK LESSUM

munelpameboruelP E 50201060 X 8 AV LESSUM

mutadimarypameboruelP S 70203080 P 7 SM LESSUM

emrofirypameboruelP S 10108030 P 5 LF LESSUM

emrofirypameboruelP E 30002130 P 5 LF LESSUM

emrofirypameboruelP E 31003130 P 5 LF LESSUM

illeddirameboruelP S 40001021 P 31 XT LESSUM

illeddirameboruelP S 50002021 P 31 XT LESSUM

illeddirameboruelP S 20203021 P 31 XT LESSUM

suneahcihpmasulimatoP S 40001021 P 31 XT LESSUM

suneahcihpmasulimatoP S 20002021 P 31 XT LESSUM

suneahcihpmasulimatoP S 20203021 P 31 XT LESSUM

ineergsuhcnarbohcytP E 10105130 P 3 AG LESSUM

ineergsuhcnarbohcytP E 10105130 P 4 NT LESSUM

ineergsuhcnarbohcytP E 30105130 P 3 AG LESSUM

ineergsuhcnarbohcytP E 60105130 X 1 LA LESSUM

ineergsuhcnarbohcytP E 20205130 X 1 LA LESSUM

ineergsuhcnarbohcytP E 01106130 P 1 LA LESSUM

isenojsuhcnarbohcytP S 30104130 P 1 LA LESSUM

asobbignodonagyP S 30107030 P 3 AG LESSUM

atalligirts.calurdauQ E 10101060 X 8 AV LESSUM

atalligirts.calurdauQ E 20101060 X 8 AV LESSUM

atalligirts.calurdauQ E 50201060 P 8 AV LESSUM

atalligirts.calurdauQ E 60201060 P 8 AV LESSUM

sisnenotsuohalurdauQ S 30104021 P 31 XT LESSUM

arvenatemalurdauQ S 20205130 P 1 LA LESSUM

arvenatemalurdauQ S 50104111 P 9 KO/RA LESSUM

inotromasolutsupalurdauQ S 50002021 P 31 XT LESSUM

anaihpmuralurdauQ S 30105130 P 3 AG LESSUM

anaihpmuralurdauQ S 20205130 P 1 LA LESSUM

asrapsalurdauQ E 10103150 P 2 YK LESSUM

asrapsalurdauQ E 50201060 P 8 AV LESSUM

asrapsalurdauQ E 60201060 P 8 AV LESSUM

augibmasaianospmiS S 10100150 P 2 YK LESSUM

augibmasaianospmiS S 20200150 P 2 YK LESSUM

augibmasaianospmiS S 40200150 P 2 YK LESSUM

sisneaguasannocsutihportS S 10105130 P 3 AG LESSUM

sisneaguasannocsutihportS S 10105130 P 4 NT LESSUM

sisneaguasannocsutihportS S 30105130 P 3 AG LESSUM

sisneaguasannocsutihportS S 50105130 P 1 LA LESSUM

sisneaguasannocsutihportS S 60105130 P 1 LA LESSUM
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suxevbussutihportS S 01105130 P 1 LA LESSUM

suxevbussutihportS S 20205130 P 1 LA LESSUM

suxevbussutihportS S 40106130 P 7 SM LESSUM

suxevbussutihportS S 80106130 P 7 SM LESSUM

suxevbussutihportS S 01106130 P 1 LA LESSUM

suxevbussutihportS S 40007130 P 7 SM LESSUM

suxevbussutihportS S 10008130 P 7 SM LESSUM

suxevbussutihportS S 20008130 P 7 SM LESSUM

suxevbussutihportS S 60204080 P 6 AL LESSUM

sudivilamsaloxoT S 10103150 P 2 YK LESSUM

sudivilamsaloxoT S 20103150 P 2 YK LESSUM

sudivilamsaloxoT S 10101060 P 8 AV LESSUM

sudivilamsaloxoT S 50101060 X 11 CN LESSUM

sudivilamsaloxoT S 50201060 P 8 AV LESSUM

sullupamsaloxoT S 60102030 P 11 CN LESSUM

sullupamsaloxoT S 40104030 P 11 CN LESSUM

eayggepaikcabrettU S 30002130 P 5 LF LESSUM

sisnesasnakraasolliV S 50104111 P 9 KO/RA LESSUM

sisnesasnakraasolliV S 70104111 P 9 KO/RA LESSUM

sisnesasnakraasolliV S 80104111 P 9 KO/RA LESSUM

silartsuaasolliV S 30104130 P 1 LA LESSUM

sisnewatcohcasolliV S 30104130 P 1 LA LESSUM

asolubenasolliV S 10105130 P 3 AG LESSUM

asolubenasolliV S 10105130 P 4 NT LESSUM

asolubenasolliV S 30105130 P 3 AG LESSUM

asolubenasolliV S 50105130 P 1 LA LESSUM

asolubenasolliV S 60105130 P 1 LA LESSUM

asolubenasolliV S 70105130 P 1 LA LESSUM

asolubenasolliV S 01105130 P 1 LA LESSUM

asolubenasolliV S 01106130 P 1 LA LESSUM

aerupruprepasolliV E 50201060 P 8 AV LESSUM

silabartasolliV E 10103150 P 2 YK LESSUM

silabartasolliV E 20103150 P 2 YK LESSUM

silabartasolliV E 20002060 P 4 NT LESSUM

snarbmu.vasolliV S 10105130 P 3 AG LESSUM

snarbmu.vasolliV S 10105130 P 4 NT LESSUM

snarbmu.vasolliV S 30105130 P 3 AG LESSUM

snarbmu.vasolliV S 50105130 P 3 LA LESSUM

snarbmu.vasolliV S 60105130 P 1 LA LESSUM

snarbmu.vasolliV S 80105130 P 1 LA LESSUM

anainahguavasolliV S 40104030 P 11 CN LESSUM
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asollivasolliV S 30002130 P 5 LF LESSUM

sisneippississimrotagillA T 60102030 P 11 CN ELITPER

sisneippississimrotagillA T 40202030 P 11 CN ELITPER

sisneippississimrotagillA T 40207030 P 5 LF ELITPER

sisneippississimrotagillA T 10108030 P 5 LF ELITPER

sisneippississimrotagillA T 20108030 P 5 LF ELITPER

sisneippississimrotagillA T 10201130 P 5 LF ELITPER

sisneippississimrotagillA T 60201130 P 5 LF ELITPER

sisneippississimrotagillA T 10002130 P 5 LF ELITPER

sisneippississimrotagillA T 30002130 P 5 LF ELITPER

sisneippississimrotagillA T 11003130 P 5 LF ELITPER

sisneippississimrotagillA T 31003130 P 5 LF ELITPER

sisneippississimrotagillA T 30104130 P 1 LA ELITPER

sisneippississimrotagillA T 40104130 P 1 LA ELITPER

sisneippississimrotagillA T 10304130 P 1 LA ELITPER

sisneippississimrotagillA T 40304130 P 1 LA ELITPER

sisneippississimrotagillA T 01105130 P 1 LA ELITPER

sisneippississimrotagillA T 40106130 P 7 SM ELITPER

sisneippississimrotagillA T 80106130 P 7 SM ELITPER

sisneippississimrotagillA T 30007130 P 7 SM ELITPER

sisneippississimrotagillA T 40007130 P 7 SM ELITPER

sisneippississimrotagillA T 50007130 P 7 SM ELITPER

sisneippississimrotagillA T 60007130 P 7 SM ELITPER

sisneippississimrotagillA T 70007130 P 7 SM ELITPER

sisneippississimrotagillA T 90007130 P 7 SM ELITPER

sisneippississimrotagillA T 10008130 P 7 SM ELITPER

sisneippississimrotagillA T 20008130 P 7 SM ELITPER

sisneippississimrotagillA T 70201080 P 7 SM ELITPER

sisneippississimrotagillA T 80201080 P 7 SM ELITPER

sisneippississimrotagillA T 01201080 P 7 SM ELITPER

sisneippississimrotagillA T 00102080 P 01 RA ELITPER

sisneippississimrotagillA T 30202080 P 01 RA ELITPER

sisneippississimrotagillA T 40302080 P 01 RA ELITPER

sisneippississimrotagillA T 10203080 P 7 SM ELITPER

sisneippississimrotagillA T 20203080 P 7 SM ELITPER

sisneippississimrotagillA T 30203080 P 7 SM ELITPER

sisneippississimrotagillA T 40203080 P 7 SM ELITPER

sisneippississimrotagillA T 50203080 P 7 SM ELITPER

sisneippississimrotagillA T 70203080 P 7 SM ELITPER

sisneippississimrotagillA T 30206080 P 7 SM ELITPER

sisneippississimrotagillA T 50206080 P 7 SM ELITPER
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sisneippississimrotagillA T 60206080 P 7 SM ELITPER

sisneippississimrotagillA T 20207080 P 7 SM ELITPER

sisneippississimrotagillA T 60104111 P 9 KO/RA ELITPER

sisneippississimrotagillA T 40001021 P 31 XT ELITPER

sisneippississimrotagillA T 20002021 P 31 XT ELITPER

sisneippississimrotagillA T 50002021 P 31 XT ELITPER

sisneippississimrotagillA T 20203021 P 31 XT ELITPER

sisneippississimrotagillA T 10104021 P 31 XT ELITPER

sisneippississimrotagillA T 30104021 P 31 XT ELITPER

iigrebnelhumsymmelC S 20101060 P 4 NT ELITPER

iigrebnelhumsymmelC S 50101060 P 11 CN ELITPER

iigrebnelhumsymmelC S 20201060 P 11 CN ELITPER

iigrebnelhumsymmelC S 20002060 P 3 AG ELITPER

iruobrabsymetparG S 11003130 P 5 LF ELITPER

itsnresymetparG S 30104130 P 1 LA ELITPER

itsnresymetparG S 40304130 P 1 LA ELITPER

atalucamivalfsymetparG T 30007130 P 7 SM ELITPER

atalucamivalfsymetparG T 50007130 P 7 SM ELITPER

atalucamivalfsymetparG T 60007130 P 7 SM ELITPER

sisneinnawus.csymeduesP S 10108030 P 5 LF ELITPER

sisneinnawus.csymeduesP S 30002130 P 5 LF ELITPER

susserpedsurehtonretS T 90106130 P 1 LA ELITPER

susserpedsurehtonretS T 01106130 P 1 LA ELITPER

sucnypnocartsoahpA S 10108030 P 5 LF LIANS

alletanercaimilE T 60105130 P 1 LA LIANS

aeratratsnegitnoF S 30005050 P 8 VW LIANS

alletirrutsnegitnoF S 30005050 P 8 VW LIANS

silaivulfoI S 10101060 P 8 AV LIANS

silaivulfoI S 20101060 P 4 NT LIANS

silaivulfoI S 80101060 P 4 NT LIANS

silaivulfoI S 50201060 P 8 AV LIANS

assarcsixotpeL S 40201060 P 4 NT LIANS

asorearpsixotpeL S 10103150 P 2 YK LIANS

ataineatsixotpeL T 60105130 P 1 LA LIANS

ataineatsixotpeL T 20205130 X 1 LA LIANS

simrofamotsolcycxalpoiL E 50105130 X 3 AG LIANS

simrofamotsolcycxalpoiL E 60105130 X 1 LA LIANS

acifingamamotoluT E 60105130 P 1 LA LIANS

acifingamamotoluT E 70105130 P 1 LA LIANS

eanaejainpacollA S 10001011 P 01 RA YLFENOTS

anakrazoainpacollA S 10001011 P 01 RA YLFENOTS
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iaktyzczsartcueL S 20108080 P 6 AL YLFENOTS

iaktyzczsartcueL S 70204111 P 6 AL YLFENOTS

easmailliwartcuelageM S 10005050 P 8 AV YLFENOTS

easmailliwartcuelageM S 20101060 P 8 AV YLFENOTS

inoslenxyretpoineaT S 10005050 P 8 AV YLFENOTS

inoslenxyretpoineaT S 20101060 P 8 AV YLFENOTS


