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The majority of the area in these forests drains to the Gulf of Mexico via the Mississippi, Ohio and
However, portions (including the entirety of the areas covered for the states of Alabama, South Carolina a

P.09

4
A

Tennessee Rivers.
Kenrueky) drain

d
into the Atlantic Ocean, the Ohio River or the Gulf of Mexico east of the Mississippi River, Table 1 sum’rariuu the

drainage basins and watersheds covered by this report.

Agquatic Diversity Areas (ADAs)

of information regarding the diversity and imperilment of narive aquatic otganlsms. ADAs are defined as
portions of watersheds containing significant national forest ownership or lands within national forest pu
ADAs are primarily large watersheds or portions of watersheds 200 square miles and larger. The ADAs are
repore bised on the degree to which they provide habitat for clusters of imperiled aquatic species, or the
represent the best examples of aquatic diversity in'major drainage basins, Streams liseed in parenchescs in |

For purposes of this report, key watersheds are classified as Aquatic Diversity Arcas (ADAs), judgz:

triburaries within each ADA. The selection of triburarics listed in Table 1 is somewhat arbitrary; it represel

include the latgest and best-known streams, plus those of particular conservation importance, e.g., because
occurrences of rare organisms, or are more or less intact (free of impoundments and other alterations).

Some of the Aquatic Diversity Areas (ADAs) outlined in this report conform to the boundasies o
a1 defined by TVA and other agencies, but they have no intrinsic relation with ‘these or any other publishe
subdividing drainage areas, ADAs are drawn specifically so as to facilitate discussion in the present contex
defined by a “main stem” with a characteristic biotic cornmuniry. The low¢r limit of each ADA is defined
main stem below which the biotic community changes and/or the effect of actions on the National Forest
watershed becomes insignificant or highly diluted. In cach case this point was defined by one or more of
factors:

Point below which “imperiled” species (dcfined below) are not known to oceur with any regul:
‘Confluence with a larger stream with differcnt biotic characteristics

Confluence of 4 triburary stream large and/or distinctive cnough ta profoundly altct the biotic
the main stem. .

Interruption by a reservoir lake (in some cases small reservoirs may be included in the ADA)
Entry of a known major pollution source

As further refinements, some ADASs are defined so as to “break out” significanely different tribus

from a synthesis
tersheds or -
asc boundaries,
rioritized in this

djgne that they

ble 1 are
hts an atrempt to
they contain

hydrologic units,
system of

. Bach ADA is

by a point on the

portion of the

he following

rity

community of

agics. For example,

other watersheds

the South Toe River is treated as a separate entity (ADA 39) within the Nolichucky River watershed. Sill
~ are divided in the middle of the main stem. The clearest example is the Pigeon River (ADAs 35 and 36),
different above and below & major pollution source (Champion Baper) in Canton, NC.

hich is markedly

Some important streams which clearly fir into the geographic area treated are not considered becajise no portion of

their wartersheds occurs within the National Forest system lands or purchase boundaries. The lacgest ex
Tennessee, are the Little River (in this case the Little River which drains into the Tennessee River at Ma

les, all from
ille, Tennessee —

there are at least 5 Litrlc Rivers int the.report area), the Emory River and the Sequarchie River, Many smillcr sercams are

omitted for the same reason. Since this report demonstrates thar the congervation of the southeastern a

considered in effores to follow.

udtic fauna will not
be achieved by focusing exclusively or cven primarily on the Nacional Forests, it is clear that these and otl\}

r strcams$ must be

Selection of biodiversity “rargets” sometimes focuses on single imperiled species. In some instancés, this can be
effective. (An example from jusr outside the aréa of this repart is provided by the pygmy sculpin (Cosmus gmacsus), which
 Inhabits a single coldwater spring, within a small watgrshed, in the Coosa Basin of Alabama.) More ofcen! a single species
focus is eithcr shown to-be incffecrual or involves protecting large arcas of habitat used by many other spefies. Or

conservation advocares may apply the "more bang for the buck” approach by selecting sites notable for shder diversity,
exptessed as hiph number of species. This approach makes an implicit and incorrect valuc judgement of Mature by favoring
places with high numbers of common and exotic species, or otherwise selecting against éystems which mag be intact and

perfectly functional, but naturally relatively less diverse.
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In prioritizing sites for this report, I have tricd not to make value judgements based on species diversity, even though
some of the biotic communities of ‘Southern Appalachian watersheds in their natural condition are extrepnely diverse. (This
is equally true for the major drainagc basins, Consider thar while 147 GPCCICS of fish have been recorded for che Tennessee -
River basin above the mouth of the Sequatchic River, all of which is covered in this report, the neighborihg Apalachicols
Basin, only a fraction of which falls into the reporr area, and which includes a coastal plain component lgcking from the
Tennessee, is home to just 99 native species.) The task of prioritizing ADAs is facilitated by using two préliminary methods
which, taken together, tend to combine protection of the greatest number of species, particulatly imperildd forms, with
protection of a diversity of intact, functional aquatic ecosystems.

|

- Priority ADAs !

The first approach taken in pnontmng sites focuscs on 28 ADAs with watcrshed arcas of 200 square miles ot morc,
From these, 15 arc suggested as "Pnonry ADAs". The primary criterion for selection. of the priority ADAs is a high number
of imperiled species. (Sce following section for warking definition of “imperiled species™.) This list is adjusted for natural
levels of diversity by including the best examples from each of the 4 major drainage basins representcd ( ennessee, Atlantic,
eastern Gulf and Ohic). A second criteria for seleérion of priority ADAs is the presence of a significant amount of area within
 national forest purchase boundarics. Actual Forest Service ownership was also caken into account. '

Critical Refugia

© A second selection of sites, termed Critical Refugia, was made by focusing primarily on integrityt of ecosystems.
Diversity or presence of imperiled species was also a critcria for selection of these watersheds. These Critleal Refugia ase also
located. on warersheds satisfying one of theé following criveria: (1) a relatively high percentage of land in Horest Sctvice
ownership, particularly along strcam reaches, or (2) a high percentage of land within Forest Service purcljase boundaries. In
this selection, all watersheds draining more than 4 square miles were potcnual candidates, and somc of the sites are selected
from the 15 original ADAs with warershed areas of less than 200 sq. mi. Most of the Critical Refugia rgpresent small
watersheds, but a few of the largc ADAs qualify under these criteria, When available, Index of Bioric lneg:icy (IBI) scores
.were used as the primary derermining factor for inclusion in this sclection, Only sites receiving IBI scorgs of 54 or higher
(Bioclass Good-Excellent) weré considered. A limitation on this approach is that outside of the Tenness¢e Basin watersheds
(where TVA maintains & tegular biomonitoring program), IBI data are available only for North Carolinalstreams, For
Alabama, Souch Caroling, Kéntucky and the non-Tennessee Basin watersheds of Georgia and Virginia, more subjective
criteria were used. Scredms from these areas were selected based on lack of evidence that extirpations had occurred in
modern times, evidence of litcle disturbance in the watershed, clues provided by other water quality inditators
(macroinvertebrate monitoring, persistence of imperiled ot known intolerant species, Outstanding Resodrce Water and
nmlls.r designations) and recommendarions by individuals familiar with the various watersheds. i

For each of the sites sclected in both categones, information is provided on the relation of the botic community 1o
the National Forests. Briefer descriptions of non-pnonry ADAs are also provided. A final section outlirjes very brief and
general conclusions, with a few suggestions for conservation objcctives and strategies. In this section a fw special cases are
discussed.
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TABLE 1: Prainage Basine (UPPER CASED, Watenshed Unite Clower case)), and
tributery etrcame (in parentheees) of the Southern Appalachian National Foreste,
For each drsinage besin, wmporwﬂ‘a are arrenged raughiy in aecending orden

ATLANTIC OCEAN
01 JAMES RIVER
Jamee R.
' 46 (Craig Cr.) (with Johns Creck)
(Maury R.)
(JacktonR)
(Cowpasture R.)
(Pedlar R.)
SANTEE/COOPER RIVERS
02 Caawba R,
’ (Johns R.)
(Linvillc R.)
- (Watrior Fork)
. SAVANNAH RIVER
. 03 Tupaloo River
(Charrooga R. ~ east)
. (Tallwlah'R)
04 Scncca River - Lakes Harewel! & Jocmcc
Chauga R.)
(Ramaey Cr.)
(Toccoa Cr.)
(Horsepaarure R.)
(Keowee R))
(Whitewater R.)
05 Broad River

EASTERN GULF OF MEXJCO
. ' APALACHICOLA RIVER
06 Chatuhoochee River
(Chestawe R.)
(Soquee R.)
(Chickamauga Cr. = south)
MOBILE BAY
COOSA/ALABAMA RIVER
07 Chastooga River (west)
. 08 Oostanaula-River
09 Conasauga River
10 Coosawareee River
{Carcecay R.)
(Ellijay R.)
11 Etowsh River
12 Tallspoesa R.
(Turner R.)
13 Chaceonloreo Cr.
{Sheal Cr.)
(Chegha Cr.)
- (Clearwarer Spring Run)
14 Smull Coosa R, tribucarics
(8. Termpm Cr)
(Little R.)
. 44 Sipsey Fork, Black Warrior River
TENNESSER E;V
15 Chlchm:uga Creck - horth
16 lower Hiwassce River
(Childers Cr)
17 Ocoee River
18 Toccoa River
{(Suches Cr.)
19 Non:ely River
Vallcy River
(Vengnnce Cr)
20 Upper Hiwassee River:
(Brasstown Cr.)

."mouth st Qostananla R,

" Teonessce state linc
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Lower Limit ol' ADA

Goochland County

L. jlmes '

L. Tugaloo .

L. Harowell or L. Jocassee
(per individual tributary)

Chantahoachee National Forest bogndary

L. Lanict

Weisz L.
mouth at Coosa R,

mouth at Oostanaula R.
Allazoona L.’
Marsin L.

mouth at Coosa R.

/

mauths at Coosa R.

Chickamauga L.
mouth of Ococe R,

mouth at Hiwatsee R.

Hiwasgee L.~
Hiwassee L,

Appalachia dam
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22 Powcll River Norrie L.
23 Clinch River Norris L.
(Copper Cr.) .
(Liccle R.)
(lower Little Tennessee River reservoirs') -
24 Tellico River, “Tellico L.
25 Citico Creek : Tellico L.
26 Other lower Little Tenncssee River reservoir Calderwood, Cheoah & Fontina Lakes
tributaries : (per individual ributary]
(Slickrock Cr.)
(Abrams Cr.)
(Cheoah R))
(Nansahala R)
(Alarks Cr)
27 Middlc Lictle Tenneszee River - Fonrana L,
. . .(Cowee Cr) ’ .
28 Tuckaseigee River Fontana L.
29 Upper Little Tenniessee River L: Emory
+ (Cullassja R)) .
(Cartoogechaye Cr.)
(Bérry Cr.)
30 Holston River . - Cherokee L,
. 31 North Fork Holston River Kingsport, Tennessee
(Big Moccasin Cr.)”
(Liwde Cr) 3
32 South Fork Holsron River S. Holston L. &
" (Middlc Fork Holscon R.) NF boundary
(Pogsum Cr.) downstrcam
(Thomas Cr)) ;
‘ 33 Wacauga River Wataugs L.
34 Jower Frerich Broad River Douglas L.
(byR)
(Swannanoa R))
(Spring Cr.)
SﬁPiower Pigeon River mouth at French BroadiR.
(Caaloochee Cr.) '
36 upper Pigeon River Canton, North Carolin
37 upper French Broad River Athevillc, North Carolifa
Mills R)-
(Lirde R.)
(Davidson R,)
38 Nolichucky River Douglss L.
(Cane-R.)
" (N.Toc R.)
(Chucky Cr) ,
39 South Toe River mouth at N. Toe R.
. OHIO RIVER ' .
...+ CUMBERLAND RIVER ’
V : 40 Poor Fork Cumberland River Jefferson NF boundaryf?
) Pad Branch
KENTUCKY RIVER
41 North Fork Kentucky River Jefferson NP boundaryj
BIG SANDY RIVER -
42 Russell Fork . Jefferson NF boundary
(Pound R.) .
(Blihorn Cr.) N
(Levisa Fork) 2
NEW RIVER
' 43 New River Wesr Visginia stare lint
(Bluestone R.) : -

' Sinwce the cntite lower Liede Tehnessée River, from Ponrana Rescrvair to the junction with the Tennessee River has been converfed m a continuous serlng

of reservoir lakes, this portion of the msinstem is.not considered 23 an ADA. However,

tributaries to this reach merit consideration. Because of its particular

imporrance to biodiversity conservarion, Citico Creck is assigned it own ADA number (25). The other tributaries are taken mgsthcr a1 ADA 26.

5 Z..'_-'
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to an already confusmg panorama, My working definition of lmperllcd was adopted_for the so

e purpose of

providing a framework for discussion of how to prioritize aquatic conservation targets in the Southern Appalachian

National Forest areas; it is my fervent hope that it will not survive thie paper. The practical goal
numbcr of taxa adequatc to clearly differentiate among the watershed units (or ADAs) without ct

unwieldy and ultimarely 'conﬁwing lists. For this. purpose, three groups of otganisms were selectetl:

s 10 include a
ating massive,

‘

Fish ate the best studied group of aquatic organisms in the region and exhxblc a wide range of tolerances,

habirat preferences and distribution patterns.

Crayfish could be included if there were no references other than the monumental work
While crayfish are on the whole less sensitive to environmental perturbations than fish, there is a
tendency to endemism,

Unionid and margaritiferid wsussels are an unusually dlverse group in the southeastern
an unusually high dcgrce of imperilment here as elsewhere. In addition, the musse! fauna of sou
relatively well studied.

!

Other groups of organisms were considered for inclusion in this assessment, but rejected.
comments will serve to illustrate the rationales employed:

Inrecta: Although only a handful of aquatic insects are officially listed as such, a numbe

>f Hobbs (1989).

mote ptonounced

[1.5. and exhibic

crn warers is

The following

re recognized as

r
imperiled. However, dara on their populatmns are not available for much of the tegion. (A notat%lle_ exception is

~ work done to identify high' qualiry waters by the North Carolina Department of Water Quality, ¢
macroinvertebrate data to classify sites having “Excellent” ot “Good” water quality, 1sing bcnthm
used thiese dara where available-to nominate Crirical Refugia.)

Salamanders; The fame of the sourheast as the “salamander capitol of thc world” norwit
the unpcnlcd salamanders of the region are terrestrial; however, a few nctable exceprions exist an

narrative below (under their respective Critical Refuge)

Gastropods (snails) are probably the next “hot” group for biodiversity studics. The south

;

Uhich uses benthic
data. We have

standing, most of
are noted in the

iast has lost four

known genera of aquatic snails—this is significant because, although many species have been lost
no other group of aquatic organisms has lost a series of genens. It is sobéring o consider whar m

0 Vanous groups,
have been lost

before it could even be described by science. At prescnt, the data are still too spotty to justify inclusion in this
effore; however, future iterations of this paper may include them. In some cases (notably Choccofocco Creek in the
Coosa watershed), presence of imperiled snails was used as one reason for nominating a priority ADA.

“Imperiled” species of fish, crayfish and molluscs (see Table 2) were sclcctcd for inclusum in this analysis

based on the following criteria:

|

+ Official recognition by the U.S. Fish and Wildlife Service or (in the case of fish) the
’ 6

TS

Aﬂinencan Fisheries
I
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Sociery: Pish were included only if listed as “Endangered”. For mussels, " [‘l‘u‘e:u:enet'lﬂ and “Candidate”
species wete also included. This decision reflects the need to limic what could have béen an unwieldy
number of fishes, but also reflects the general belicf chat “Many mussel species are mole depleted than
federal lists indicate,” (Neves, et al., 1997). (A rapid review of the USFWS and AFS Ists for Threatened,
Special Concern and Candidate species indicates that their exclusion was justified.) Stite listings were
not considered for any group, because the emphasis was tegional, and because frequcq& searc listing of
perlpheral" spccncs would have created a significant amount of “noise.”

e Global ranlung by The Nature Conservancy (TNC). All forms ranked as G1 (globally imperiled) were
included,

¢ Resules of the November, 1997 SAFC/TNC experts' meeting at Valle Crucis. NC. Al forms which
made the experts’ “A” list for conservation targets for the Southern Blue Ridge ecoregfon were included.

¢ . Endemism: All forms endemic 1o a particular ADA or other small componem weee ificluded. “Small
component” was not defined, but depended on the author’s judgement. Exceptions were made for some
" of the endemic fauna of the New River watershed (ADA 43). Of 6 New River endenfic fishes, 4 are
largely restricred to the upper portion of the watershed in'North Carolina and southiefnmost Visginia,
where thete is no National Forest land, They thus fall outside the repose arca, The s4me applies to the
crayfish Cambarus chasmodactylus, a New River endemic widely distributed throughput the watershed.

* Undescribed forms were given the benefit of the doubr as probable new, tare taxa with limited

distributions.

‘The final list of 1mpenled aquatic fauna comes to 51 fishes, 14 crayfish and 43 muissels, for a fotal of 108 forms.
They are listed in Table 2, together with the critetia For their inclusion and the ADAs in whigh they are found.
Table 3 shows the number of forms within cach group whu:h accur in the 43 ADAs{defined.

TABLE 2: lmpemled Fish, orayF' oh and mussele of the 50u+horn Appalachnan Nahonal s

* Foreste and their watereheds,
Tuon Criteriz ADAs Found on National
: for inclusion System Lands (SL) jvithin Purchase
Boundaries (PB) orfoff che Forests (X0
Fish:
Acipenser fulvescons LE, A 30,34 X
Cbnommm funduloides sp. En, Und 24, 25,26,27,28,29 - X,PBSL
" Cyprinella cacrileas - A LT 08,09,10,13,14 X, PB, SL
Cyprinelld monacha A LT 27,30,31,32 : PB, X
+ Evipsyspae cahni En , 22,23 : X
Etheoitoma acuticeps - T X . 22,23,32,38 ° . X,PB,
Etheostoma bellator™* , En 44A SL
Evbheortoma brevirostrum A, En - 09,13 , X.PB,SL.
Eiheostoma chuckwachatine G2 12 X :
. Eiheostoma coosae En 07,08,09,10,11, 3.4 X,PB,SL
Etheossoma ditema A,G1,En 07.09,13,14 , X,PB,SL
Ftheorvoma esoabac ' G1,En 11 X
Etheostoma longivaanum En 01 : X.PB,SL

7 e n3 . |
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Erhostoma osbwrni
Etheostoma percnwrum
Etheoiroma iagiéta
Etheostoma scosti

Exheosoma ssigmacum meadei

- Etheostoma tritella
Frbrostoma 1p.2™**
Etheostoma 3p. 3=+

" Undescribed darter A
Undescribed darter B
Sicklefin redhorse
Notropir albizorasus
Netropis bellus alegnosis
C)p‘rlﬁelb obbi
Notropis remperasper
Notrepis xaenocephalus

- Noturus baileyi

Nosurus flavipinnis

Noturus munisus

Noturus tanauli

Percina antesella

Prrving awrolineata

Percina burtoni

Percina pynmocephala

DPrercina jenkins

Percing macrocephala

Percina palmaris

Percina squamara

Percina tanasi
" Percing p,"™
- Bridled or muscadyne darter
" Phoxinus cumberlandensis
" Phoxinus rennésseensis

Cottvs baileyilsmohey seulpin

Bluestone soulpin
Holwon rcwlpin
Clinch seulpin

+ . Tallapoaa seulpin

Crayfish

Cambarus cymatilut
Cambarus englishi
Cambarws halli
Cambarus coosawatrae
Cambarus fascintus
Cambgarus manningi
Cambarws obstipus****
Cambarws speciosus
Cambarus conataugensis

- . Cambarys chaugaensis

" Cambarws georgide
Cambarus hiwaneensis
Cambars parrishi
Cambarus reburrus

Muissels:

Alasmidonta raveneliana
Cumberlandia monodonsa
Cyprogenia stegaria
Dromus dromas
Epicblasma brevidens

En

A,G1LEn, LE
A

En

A

En, LT
Und
AbEn,Und
En

A

En|UDd
En,Und
En,Und
En, Und -
En, Und

En

En

En

En

En

En

En

En

En

En

AaG 1 ] En.C
En
A,G1,En
Bn?

AGILE
C -

LE,En}
LE
LE

Apr 16 2012 14:07
43 X.rPB
13,25 X,SL
40 X.PB,SL
11 X
22,23 X,PB,SL
09,14 X,PB,SL
44A SL
44A SL
1l X
11 X
16,20,21,27 X.PB
Paint Rock R; AL X
44B SL
12 X.PB,SL
01 X,PB,SL
07,08,09,10,11,12,13,14 X,PB,SL
25 SL '
22,23,25 X,PB,SL
09.11 X,PB,SL
23 X
09 PB,SL
10 ?
]6?.23!30;3'.32138)39 xva;sL
43 X,PB
09 , PB,SL
22,23,31,32,33 X,PB,SL
09,11,12,13,14 X,PB,SL
162,20,212,23,27,28,29 X,PB,SL
30,32,33,34,35,37,38,39 i
16,30 ' X,PB,SL )
44A SL
0% PB,SL
40 PB,SL
16,17,21,23,30, X,PB,SL
31,32,33,35,38
22,23,31,32 X.,PB,SL
43 X,PB.
32 X.PB,SL -
23 X
12 X,PB2,SLY
09 X
12 X,PB
12 X,PB
10 X
1 X,PB,SL
07,08,09,10,11,12,13,14>  X.PB,SL
45, 44A?, 44B** " X, PB, SL¢
10 X
09,10,11,16 X,PB,SL
03,04 X,PB,SL
27,28 ‘PB
21 X.PRB,SL
21 XrB
04,34,37 X,PB
27,28,38,39 " X,PB,SL
22,23,38 X
22,23 X -
16;22,23 X,PB,SL
22,23 X,PB,SL

T
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Epioblasma capsacformis LE 16,22,23,31,38 X
E‘demu forentina walkeri "~ AGLLE 16,23,32 X.PB.SL
-pioblasma metastriata® - LE,En 09,11 X
Epioblasma othesloogerisis* LE,En 09,11 X,PB,SL
E. torulora gubernaculum LE,En 23 X
Fusconals rnesiana A 16,22,23,27,28,31,32,33  X.PB
Fuseonaia cor 1B L 22,2331 .X,PB,SL.
Fusconaia cuneolus LE 222331 X
. Hemistena lata LE 22,23 X
Lampsilis abrupea LE 23 X :
Lampsilis altilis ALT.En 09,11,12,13 : X,PB,SL
Lampsilis perovalus LT 44A, 44B, 45 X,PB,SL
‘Lasmigena subviridis A 33,43 : _ X,PB.SL
Lasmigana bolsonsa C 11,13,14,16,23.31,32 X,PB,SL
- Lemios vimoss : LE . 22,23,51 . X
Lexingtonia dolabelloides AC 16,22,23,31,32 X,PB,SL
Modionidut dcutissumus LT 9,11,13,44A, 448 45 X,PB,SL
. Medionidu: parvubus AGLLE 09,11 . X,PB,SL
: fabila . AG),LE 23.27,31,32 X,PB
urobema colling. LE.En 01 X,PB,SL
Pkumbema decisum LE,En 09,11, 14 X
Plourobema furvum LE, En ’ 44A, 44B, SL
Pleurobema georgianum AGI 09,11,13 .- X.PBSL
Pleurobema aviforme AC : 16,22,23,31,32 X
.Pleurobema perovasum LE,En 11 X
* Plexrobema plenum LE 23 X
Plenrobema ribellum* C 11 X
Pleurobema rubrum @ 23 X
Piychobranchus greeni LEEn 07.09,11,44A,44B X
Quadrula ylindrica strigillata LE . 223 - "X
Quadrula intermedia LE . 22,23 "X
Quadrula sparsa LE 22,23 X
Strophiws bverus G2 44A, 44B X,PB,SL
. Toxolasma lividus . C 23,2431 X,PB
Villoia nebulote En’ 09 - X,PB,SL
Villosa perpurpurea LEEn - 23 ¢
Villosa trabalis AGILE 16,23 . . X
Villssa vansuxemensis umbmm En 13 : PB,SL
» A -SAFC/TNC Conservation Target Species (sce References Clted)
¢ _.C ~ Candidau for listing
* En - Endemic
» G1 = Critically imperiled (TNC)
* G2 - Imperiled (TNC)
¢ LE — Listed endangered
"o LT - Listed thrcatened _
. » X~ Not formally listed but probably will be. was COnSIdel’Ed to be extince jundl its rediscovery
in 1975
@ Und - Undescribed form
*  This species may be extinct; no recent collections know.
” 44A indicates Sipscy Fork waccsshed above arca lmpounded by Lewis Smich Lake
44B indicares Brushy Crock watershed : !

**  Complete mformauon was not available for several darter species oceurrinig in Alabama. What is certainlia that there is one
described endemic (Etheastorna bellator), 2 undescribed Eeheassomia spp. (one of which appears to.be ic to the
Bankhead NF), and onc undescribed Pina sp., which appears to have ah endemic subspmes

b Dumbuuon infotmation on Cambaris obsripus is fragmentary. It is endemic 10 the Black Warrior syste and definitely occurs
downsmeim of Lewis Smmh Lake. Occurrence upsiresm (in ADA 44) is likely, but not confirmed for this report.

9
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TABLE 31 Known occurrences of 109 imperiled species in 44 Aquatic Piversity Areas
(ADA®D* draining the Southern Appalachian Nationsl Forests
ADA : Fish Crayfish
ATLANTIC DRAINAGES
01 Cuig/ Johns Crecks 2 0 1 3
02 Carawbu River* 0 0 0 0
03 . Tugaloo River® 0 1 0 1
04 Scneca River 0 2 0 2
05 Broad River 0 0 0 0
EASTERN GULF OF MEXICO DRAINAGES
06 Chatahoochee River® 0 0 0 0
07 Chatwoga River -- west 3 1 1 .5
08 - Oostanauls River® 3 1 0 4
09 Conassuga River* 11 3 10 24
10 Coosawartee River* 4 4 0 8
11 Etowah River* 8 3 11 2
12 Tallapaoea River* 4 3 1 - 8
13 Choceolocco Creck 5 1 5 11
- 14 - small Coosa River triburaries 6 1 2 9
44 Sipsey Fork / Brushy Cieek 5 1 4 10
TENNESSEE RIVER DRAINAGES
15 Chickamauga Creek (north) 0 0 0 0
16 1ower Hiwassee River* 4 ] 8 13
17 Ocoee River” | 0 0 1
18 Toccoa River 0 0 0 0
19 Nortely River* 0 o "0 0
20 Valley River . 2 0 0 2
21 upper Hiwassee River* 3 2 0 5
-22 Powell River* 7 0 15 22
23 Clinch River* 13 0 25 38
24 Tellico River” 1 0 1 1
25 Citico Creek 4 0 0 4
26 triburaries 1o Livtle Tennessee
River reservoin 1 0 0 1
27 Tuckasegee River" - 2 1 2 5
28 middle Lircle Tennexsee River 4 1 3 8
29 " upper Little Tennessee River” 2 ] 0 3
30 Holston River’ 7 0 0 7
31 N, Fork Holston River® 6 0 10 16
32 §. Pork Holston River* 8 0 6 14
33 Warauga River® 3 0 2 5
34 lower French Broad River* 2 1 0 3
35 lawer Pigcon River* 2 0 0 2
36 upper Pigeon River _ 0 0 ] 0
37 upper French Broad River* 1 ] 0 2
" 38 Nolichucky River® 4 0 3 i 7
39 South Toe River 2 0 1 3
" OHIO RIVER DRAINAGES
40 Poor Fork Cumberland River 2 0 0 2
41 N. Fork Kentucky River 0 0 0 0
- 42 Russell Fork - . 0 0 0 0
43 New River 3 0 1 4
*{ndicates 28 large ADAs (defined as having a drainege area of 200 1q, mi. or more).

.
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'OFf the 44 ADAs, 15 have been selected as priority areas for conscrvation of aquatic biodiversity; including at
least one example from each of the 4 major drainage basins represented, as shown below:

Adantic drainages (1 ADA): Most of the warersheds draining the eastern slop¢ of the Southkrn Appalachians
have very small mountain componcnts, compared with their west slope counterparts. A conspicuous gxception is the
James River (whase tributaries, Craig Creek and Johns Creek form ADA 01), which in addition to be ng the only
Adlantic slope river represented in the Ridge and Valley Biogeographic Province, also has a significantjextcnsion in the
Bluc Ridge. It is thus ot surprising chat although the James watershed fauna is not the most diversg among the
Adantic drainages from Virginia south, it harbors more upland species. Craig Creek and Johns Creck gontain at least 3
imperiled species not protectable elsewhere,

Eastern Gulf of Mexico drainages (6 ADAs)* ;. Of the two Gulf drainages east of the Missisjippi which have
headwaters in the Southarn Appalachians, the Apalichicola River watershed is characterized by relatively low nauiral
diversity, while the diversity of the Mobile Bay drainages, including the Coosa River, is unusually high (e.g., 99 vs. 144
native fish species). The Coosa River fauna was seriously depleted when the entire main stem in AlaBama was
converted 1o a chain of reservoir lakes. Neves ¢t al. (1997) argue that “the Coosa River and its majorftributaries . ., .
may hold the dubious distinction of having more recent extirpations and extinctions of aquatic organisms than any
other cqually-sized river in che United States.” Considered in this ligh, virtually all the upper Coosajtributary systems
in Alabama, Georgia and Tennessce deserve attention as conservation priorities. In Table 3, the Conggauga River (ADA
09) and Erowah River (ADA 11) stand out as having unusually high numbers of imperiled raxa. Adgition to the list of
the Coosawartee River (ADA 10), the Tallapoosa River (ADA 12), and Choccolocco Creek (ADA 13 adds four
crayfish, one musse] and one fish to the list of imperiled fauna of the upper Coosa basin.

Most of the Mobilc Bay drainage portion of the Bankhead NF is conrained within the waer ed of the Sipsey
Fork of the Black Warrior (not to be confused with the Sipsey River, which ariges abour 5 miles westjof the southwest
corner of the Bankhead NF and eventually also finds its way to Mobile Bay via the Black Wartior — Tombigbee
drainage). A significant portion of the biodiversity of the Sipsey Fork was undoubtedly lost with thefconstruction of
Lewis Smith Lake, which impounds nearly half of the mainstem within the purchase boundaries (plus a Jarge area
downstream), The head of impoundment of Lewis Smith Lake corresponds roughly with the greatest concentration of
system lands in the Bankhead NE, and both the ca. 40 sq. mi. Sipsey Wilderness and the Sipsey Forkj West Fork Wild
and Scenic River Corridot are Jocated entirely above this point.

One major tributary to the impounded portion of the Sipsey Fork, Brushy Creek, also conta)ns a high
percentage of system lands in its watershed. For purposes of this discussion, the contiguous watershdds of Brushy Creek
and the Sipsey Fork above the impounded area are treated as ADA 44, while the rest of thé area draihing into the Sipsey
Fork upstream of the southern National Forest boundary is designated ADA 45, There are also twogminor watershed
areas within the purchase boundary which drain, respectively, into the East Fork at Lewis Smith Laky and the Sipscy
Fork downstream of the dam. Neither appears to be significant in the contexr of this effor, and they are not discussed

here,

Tennesses River drainages (7 ADAs): The extraordinary diversity of the Clinch and Powel} River warersheds
(ADAs 22 and 23, respectively) is immediately apparent from inspection of Table 2. While no species currently known
from the Powell are missing from the Clinch, it is customary to speak of the two rivers as one systerg (the Clinch-
Powell). In view of this fact, and also because of the extreme rarity of some of the mussel apecies injthe Clinch-Powell,
both ADAs are listed as priorities, A similar logic applics to the inclusion of the somewhat less divefse North Fork
Holston and South Fork Holston Rivers (ADAs 31 and 32, tespectively), I ivwere necessary to srifdy prioritize, these
iwo could be eliminated in favor of the Clinch-Powell, bur for now they are included on the basis of high numbers of
imperiled species. ' ' !

"The Bankhead National Forest in Alsbama straddles the divide berween 2 of the 10 iver busing covercd in this report (Mobileg@ny snd Tennensee River),
Approximately 95% of thie area within the purchase boundary (all but the northcra extreme) drains roward the Guif of Moxicof(Mobile Bay) via the
Black Warrior River, The portion of the Bankhead NF within the Tenncasce River basin is drained by smalt headwarer streams §nd does not appesr to
coneain any fauna of special conservation interese within the three groups considessd in this report (fish, ctayfish and mussels). Thesefore, it will not be
discussed further here. : - ' :
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- At firsr glance, chis would scem to cover the Tennessee River drainages. However, all 4 of the
flow from Virginia into Tennessee and have their drainages largely in the Ridge and Valley Province.
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ivers mennoncd
“here is a

distinctive, if somewhat less diverse, Blue Ridge fauna in the upper Tennessee River drainage. (Note thie absence of

crayfishes from the nmpenlcd species caunts for the Ridge and Valley watersheds.) Tb include ir, it is

cessary to take

.into consideration those rivers which flow into the east bank of the Tennessce River and/or drain soutHeastern
" Tennessee, western North Carolina and north Georgia. In this area) thit highese numbers of imperiled species are found
~ in the lower Hiwassee Rivet, middle Little Tennessee River and Nolxchucky River watersheds (ADAs 16, 27 and 38,

respectively), and these arc deslgnated as priorities.

Ohio River dnunn.ge: (1 ADA): The Cumberland and Kentucky River dramagﬁ have imporfant faunas
worthy of protection, but here I have only considered those areas of these Ohio River watersheds (plug/the Russell Fork)
which are within ot in proximity. to the Jefferson National Forest. (An adequate review of the fauna of the state of
Kentucky might lead to revision of this secrion, but the information was nor availablc in time for this §ssessment.)

I it were possible to a.dequately protect these 15 ADASs, 96 of the 108 species in  Table 2 would be protected in
at least one watershed, mcludmg all of the mussels. (Note that 38 imperiled species are listed for a single ADA, the

Clinch River.) The exceptions are:

Actpenm fulvescens (lake sturgeon), known from the Holston River (ADA 30) and lower Frcn;’

leted by a
variety of facrars, not the lcast being the construction of dams. If the metapopulation of this species if
the task will be accomplished on'the mainstems of the larger rivers. Protection of watersheds in the m

(ADA 34).is a special case. Once fairly wxdclprcs.d in the Southern Appalachian Rivers, it has been d

National Forests will be a minor factoc,

Etheostoma sagitia.sagitta (atrow darter), suggests the need for a fuller review of the 3 watersh,
from the:Jefferson National Forest in the state of Kentucky. It is here listed only from the Poor Fork
River in Kentucky (ADA 40), bu is also known (es a subspecies, E, sagitsa spilotum) from the Kentuc
- downstream of our area. (Poor Fork is suggested fot protection hete under Critical Refugia.)

Nesurus baileyi (smoky madtom), is not known from any mainstem rivers, and is presently kn
one site, Citico' Creek (ADA 25), Cmco Creek is proposed for protection under Critical Refugia.

h Broad River

to be prescrved,
huntains and the

s downstream

the Cumberland
/ River watershed

n from only

Cambarus chaugaensis (Oconee seream crayfish), inhabits the upper Savannah River basin, incljiding portions of

the Chettooga, Chauga, Keowee and Whitewatér watersheds (ADAs 03 and 04). It is the only form

re listed as

imperiled which is known to mhabnt the Charrooga and Chauga, both of which ate here proposed as Critical Refugia.

Cambarws hiwasseensis (Hiwassee crayfish) and Cambarus parrishi (Hiwassee headwatets crayfish) are both
endemic to the upper Hiwassee River watershed (ADA 21). [f the entire Hiwassce River watershed were considered as

onc unit, they would be “protected,” Neither species is primarily a main stem inhabitant, and alterna
protection are discussed under Critical Refugia.

Cambarus rebuyrus (French Broad crayfish) has an-odd dujunct dlﬁtrlbutlon lt is known fro
locality in a small triburary to the Horsepasture Rives (ADA 04), where it is suspected of having been
other populations ate from tributaries to the French Broad River (ADAs 34 and 37). The type locali]
Nacional Forest land, though within the purchase boundaries of the Pisgah NE. * Virtually the entirery
range of this species falls outside the purchase boundaty. The northern limit of its range is teporred aj

ves for their

m the type
mtrqduccd. All
7 is entirely off
of the rest of the
“the vicinity of

Hot Springs, Madison County” (NC), which raises the probsbility that it occurs barely within th

e Piggah NF purchase
boundary, and the possibility of finding it on system lands.” If C. reburrus were to be found in Spn:g}reek triburary
to the French Broad at Hot Springs, it might be prudent to propose Spring Creek as a Critical Refi

Erbeasroma osburni (candy darrer), the Corrus sp. blucstone sculpin, and Percina gymmmpbala
darter), which occur in the New River (ADA 43). The mussel Lasmigona Subvividi, or greén floater,

River, as well as the Watauga River.

(Appalachia

Jno::u ts in the New

R
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Phoxinus cumbrrlandcmi:. (blackside dace) occurs in Poor Fork of the Cumberland River (ADIA 40).

As for fishes listed at a lower level than Endangered, all are found in at least one of the priority ADAs, with two
marginal exceptions: - : .
yptinella calitaenia, the bluestripe shiner, listed asa Candidate 2 species by the USFWS ana ‘as Threatened by
" the AFS, is an Apalachicole-Fline watershed endemic which has been recorded from the Chattzhoocliee River, Georgia,
upstream of Lake Lanier (ADA 06). Howevet, the grear majority of the range of this species iz downstream of Lake
Lanier and in the Flint River watershed, which does not extend into the report area.

~ There is one record of the robusr redhorst (Moxostoma robuisuns) which appears to be from the Linville River,
North Carolina, in the Catawba River watershed (ADA 02), and this species may have been able to urvive
impoundmens of Lake James. However, it is essentially a Piedmont and coastal plain species, foundbelow Lake James
in the Catawba system. Listing is as for the bluestripe shiner.

In the same context, mention should perhaps be made of Cambarus howards (Chattahoocheg crayfish), which
may uitimately he considered a Chatrahoochee watershed (ADA 06) endemic. However, as in che cdse of the two fishes
mentioned above, it is found far down the Chattahoochee system, below Lake Lanicr and the city of Atlanta. In
addition, its raxonomy is unclear. Possible conspecific forms are repotted from various watersheds dn both slopes of
the Appalachians from Virginia ro Alabama, ' -

RELATION OF ADAs TO THE NATIONAL
FOREST OYSTEM:

Before revision of the Forest Plans or other actions involving the National Forests and the Forest Service
can be properly considered as part of the latger goal of conserving Scuthern Appalachian aquatif biodiversity, there
is one other spect which must be considered before cach of the ADAs can be given its proper driority: What is
- the relarion of each ADA and its imperiled species to the National Forests? B

While the information in the last column of Table 4 is subject ro considerable inaccurady, since much of it
is interpolared from maps at a scale larger than appropriate for this work, it makes the point thdt aquatic
biodiversity in the Southern Appalachian region is not geing to be protected by focusing mainly on the National
‘Forests. Only one of the 95 imperiled species (Nomrus basleys) is found exclusively within che INational Forest
system (Citico Creek, ADA 25, Cherokee NF) — and it is being reintroduced to Abrams Creek jn the Grear Smoky
Mountains National Park, Cambarus georgiae, endemic to the Little Tennessee River above Fontana Reservoir,
occurs éxclusively within the purchase boundaries (Nantahala NR ADAs 27 and 29). The sam¢ may be true of 3
. of the endemic darters of the Conasauga River (ADA 09, Cherokee and _Chattahoochee NFs) apd the mussel
Villosa vanuxemensis of Choceolocco Creek (ADA 13, Talladega NF). However, for none of th latter 4 species is
the downstream range limit known with precision and they may well occur ouwside the purchase boundaries.

“Thirty-four of the imperiled species, including 21 of 40 mussels, apparently do nor occhir anywhere within
the national forest purchase boundaries, However, since national forest lands are generally upstteam of this habirat,
all 108 imperiled species, in common with all aquatic species inhabiting the 44 ADAEs; arc inflenced, for better or
for worse, by land management decisions and actions on the national forests. Nevertheless, in the present context
there may be an argument for assigning higher priorities to those species which maintain signiffcant populations
within the national forest system or purchase boundaries.

‘There is also an argument for assigning a higher priority to ADAs where the National Forest has che
greatest potential influence, as measured by watershed arcas or stream miles within the system §nd purchase
boundaries. Tables 4 and 5 are intended to enrich this discussion. For each of the 13 large priprity ADAs , Table
4 quantifies the proporrion of National Forest land in terms of watérshed area and stream miles. Table 5 shows

selected portions.of this data in percentage form.

==
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"TABLE 4: Watershed arees and etream miles in and out of +he National Forests for 13 T
large F\wﬂg AP selected (selected tributaries and subdivieions included a» e
appropriate), Bark length i double etream length, e.g, the eum of the two banke,
ADA States and Bank length (miles) ' -Watershed area
National Forests  Within ~ Within  Within Within ~ Within Within
ADA  NF Purchase - ADA NF Purchase
System  Boundary Systtm  Boundary
09 Conasauga R. TN/Che, GA/Cha 138 a4 50 .40 90 140
upper GA portion 24 18 24 80 75 80
TN portion - 88 8 26 45 15 I 30
Lower GA portion o 76 2 8 345 0 210
10 CoomwatteeR.  GA/Cha 36 0 0 537 70 274
Cartecay R, _ 38 0 30 80 15 50
1 l. R. GA/Cha . 70 0 0 1.600 240‘1 310
12 Tallapoora R ALT, GA/Cha 270 0 0 1,700 40 155
w R‘.L.'Hmi_u L. 110 0 0 600 40 120
13 Choccolocen Cr.  ALIT - 100 6 8 507" 120 150
16 lower Hiwassee R, TN/Che, NC/N 72 38 4 | 360 920 220
' g.l:':u per Hiwassee v
~ River (ADA 21) : 226 97 200 1,200 520 760
72 Powell R VALIN 400 4 10 950 - 30 140
23 Clinch R. VAZ/J, TN . 400 0 5 1,960 100 210
Copper Ct. VA 160 0 0 0 0 0
Lircle R. VA 180 0 0 0 0 0 .
28/29middle Listlc NCN 50 0 50 63 120 693
* Tennestee R, . oo
. plus upper Little
. Tennegsee R. o . :
: NCIN,GA/Cha 112 0 2 60 . 120 690
31 N, Fork Holiton R, VA/J, TN 250 0 3 - 730 60 280
Big Moccasin Cr. YA 80 0 0 100 0 0
32,.S, Fork Holston R, VA/J, TN 74 9 18 530 190 * 290
Middle Fork
, Holston R ' VA/) . 112 0 0 244 20 30
38 Nolichucky R TN/Che, NC/P | 186 . 20 £ 175 270 710
44 44A and 44B combined AL/B 96 82 (85%) 96 (100%) 289 216{(75%) 284 (98%)
44A Sipsey Fo;:t above Lewis 34 24 (71%) 34 (100%) 154 124§81%) 153 (99%)
Smith Lak . , o |
44B Brushy Creck 62 5B (94%) 62 (100%) 135 92 {68%) 131(97%)
46 Craig Cr /Johns Cr,o VAJ] - B0 20 76 350 180 330
*Not ealeulated: entircty of mainstem 1z impounded by Lewis Smith Lake
B = Bankhead NF
Cha = Charmahooches NP
Che = Cherokee NF
} = Jefforson NP
N = Nanuhala NF ~ .
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TABLE 5: Fercertages of mainztem river length and waterehed area in the National Forests o
For 1B priority Alis In the Soulhern Appalachims

. !l v ‘N!\‘;"ﬁ

Nt e
LY

oo

Watershed Unit % of Mainstem ~ Bank Mi. within: % of Watershed ~ Arpa within:
: System Purchase System Pujchase

Lands Boundaries Lands Baundaries
16 + 21 Hiwassee R 43 88 . 43 .. 63
28 + 29 Lirtle Tennessee R. . 0 - 100 20 10
Q9 Conaseuga R.. 25 36 : 19 ' 30
32 §. Pock Holsron R, 12 ' 24 4] . 50
38 Naolichucky R 11 26 15 41
46 Craig / Johns Cr, 2 © 95 51 95
10 Coosawatcee R. 0 0 13 45
43 NewR 0 6 10 20
31 N.ForskHolston R~ 0 1 8 38}
. 11 Etowah R, 0 0 15 ' 19
22 Powell R, ] 2 3
23 Clinch R. 0 1 5
12 Tallapoosa R, 0 0 2.

Brief deecriptione oF the priority ADA-e;

" - 09.Conasauga River: The Conassuga is the most nearly pristine of the major streams of the Coosa Basin,jand it leaves much to

be desired, As Table 5 suggosts, it proscnts one of the best opportunicies ta effect improvement of habitat in an ADA by working with the

Fotest Service. However, Nitional Forest |ands ate heavily concentrated in the upper portion of the watershed. In the upper Georgin
sector, 100% of the river bank and 94% of the watershed is in system landi. Proceeding downstream into the Tennbssee sector, these
figures drop to 21 and 60%; fespectively, virrually all of it concentrared in the upper reaches just north of the Georgia line. Once the
tiver loops back inra Georgia, theré st no system lands in the watershéd. There is however, a sizable purchaie unitjcontaining 8 miles of
the right bank of the Conasauga. Since SAFC has already parcicipated in reaching an sgreement with the Foresr Sedvice re management
in'the Conasauga watershed, there might be a temprarian to lower the priority of thit ADA. This would be a mistake, parricularly with
respoct to the lower reaches of the river, A rccent visitot to the arca (Steve Ahlitedr, of the USGS) reporus slarming decreases in numbers

* of mustels, and heavy sediment bedloads. The latter problem is worsc downstream of che Narional Forest lands, bu significant within the
Forests. OF the Imperiled species Jisted 6, (4 fish, 1 crayfish and 1 mussel) are niot presently known to survive elscwhere in the Southern

-, Appalachians, ' '

_ 10 Coosawattee River: The Coasawateee River watershed is home to no imperiled musscls, and its 3 impferiled fish. sptcics are
all protecrable clscwhere, However, it has the greasest pumber of impetiled crayfish species (4) of any of the ADAs.{ Two of thesc are
endemic to the Coosawattee watershed, One, Cambarus cossawateae, appears to be restricted to the area upstream of Carters Lake, and the
other may be. No portion of the Cossawattee River is wichin the Chattashoochee National Porcst purchase boundarigs. However, nearly
half of the ADA is within the purchase boundarics, with 13% in System fands, The other 2 imperiled crayfish and he fish likely oceur
downseream of Cartcrs Lake, and a case could be made for extending the ADA downerream to its confluence with the Oostanaula River,
particularly given its position upstream from the Etowah River (see below.) :

11 Etowah River: According to cither the definition of “imperiled” used in this document or the morc cdpventional one of all
federally listed species, the Ecowsh River mnks slightly ahead of the Conasaugn 4s 4 biodiversity conservation “hot ghot” within the Coosa
Basin. It has the apparent disadvantage of having no portion of the mainstem and less than 20% of its watershed Within the
Chattshoochee NF purchase boundaries (all of it in the extreme headwaers). Howaver, ic ranks as o conservation ifnperative. Of the
species apppearing in Table 2, 4 fish, 1'crayfich and 5 musacls are not known to persist anywhese else at this time. And, as the presence of

2 undescribed Percina darters suggests, much ccmaing 1o be learned about the fauna of the Esowah,

12 Tallapoocss River: The Tallapoosa River originates in Haralson Counry, Georgia, crosses inro Alabama, and rune parallel 1o
the Coosa River until it reaches what is now Martin Lake, then cums west and joins the Coosa just upstream of Mgntgomery. The
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Talladega and Shoal Creck Ranger Districts of the Talladcga NF occupy che divide between the two rivers. As a consequence, such
Critical Refuge areas a5 are protectable within the Talladega NF arc limited to small tribucary ctreams. “Most, if not all bF the 7 imperiled
species listed for ADA 12 can he found in such environments. Even 30, the Tallapoosa has the lowest percentage of land within the
National Forest syscem or purchase boundarics of any of the 13 ADAs identificd. Four of the species listed (the Tnlta;g‘

Nosropis glbbs; the Tallapoosa sculpin, Cottus carolinac and the crayflshes Cambarus englishi and Cambarws ball) are ¢
Tallapoosa watershed, ; -

osa shiner, .
demic ra the

.13 Choccoloceo Creek: Nine imperiled species arc found in this relativcly small watershed of the Coosa dréainage. It chould
be.nored thac while gastropods have not been a focus of this report, an endangered snail is found in the watershed andthe Coosa drainage
is considered a world cenict of snall diversicy. Particular awention should perhaps be paid ro some of the streams withid the Coosa
drainage in terms of protecting species characreristic of small strcams, Of the small strcams within the Coosa drainage, Choccolocco Creek
is probably the most significant in terms of species diversity and presence of imperiled species. System lands on the Tﬂ%\\degx NF should
receive particular artention. One Ghoceolocco Creek wributary (Shoal Creek) is proposed as a Crivical Refuge. ]

16 lower Hiwassee River: Mosr of the imperiled fauna (with sthe notble exception of 2 endemic small s crayfish,
discussed above and under Critical Refugia) are to be found downstream of the series of reservoir lakes which begins with Appalachia
Dam, just upstream of the Tennessee = North Carolina linc. "At Appalachia Dam most of che water in the stream is divereed downstream
to the Appalachia Powerhoute ar river mile 53, alrering the river downstrcam from Appalachia Dam from a medium-sized river to a first
order stream, thereby altering che river below the Powerhousc 1o a traut stream for 27.3 milcs” (Parmalee and Hughes, [1994, cited in

Ahlxtedr and Rashleigh, unpublished ms). The ccological damage thus done is apparent, but surprisingly, the molluscﬁn fauns of the
Hiwassce (including 8 species of mussels here cited as imperiled) finds its fullest expression in the cut-off reach berwaeE the dam and the

powerhouse and this was also the site for an IBI sample which received a high score. Parmalee and Hughes (1994) recdmmend chac shis
reach be considered for fedem! protection and for possible mussel rransplants. (It has already been used as a transplandgsite for the snail
darer, Pereina ranasi, displaced from i original cndemic range by construction of the Tellico Dam on the Lintle Tenndssee River,) The
rotal known musscl fuuna of the Hiwassce comprises 35 species, rivaling the better known mussel “hor spots” of the ugper Tennessee
Valley. The lower Hiwassee is unique in the arca in having over half its riparian lands within the National Forcst systeqn.

. 22 and 23 Powell and Clinch Riverss Originally, the Powcll was wibutary to the Clinch. Now both flow item Norris Lake,
and it is customary to refer to the "Clinch-Powell System”. The parallel rivers share a number of other traits. Both ulj characreristically
seraiphe Rldge and Valley rivers which arise in Virginis and flow inte Tennessee, National Forest lands play 2 minor rale on both rivers,
and there is no National Farest land in either watcrshed in Tennessee. Both rivers have suffered major pollurion episodes in the past, bus
maintein impressive fish and mussel Faunas, with high numbers of imperiled species. The fauna of the Clinch is. moreHiverse, and there
sre no specics unique to the Powell. However, some fish species, notably the slender chub (Erimytax cahni), may be bereer represented in
the Powel!. It thould alto be mentioned that the Powell has consietently received high 1B scores over more than 100 fhiles of its length,
in both srates. Two tributaries of the Clinch with no relation 1o the National Foresr, the Lirtle River and Copper Credk, constiture
Critical Refugia. Discussion of the ranges of the various species in the Clinch/Powell could rake up many pages. Howlever, for practical
putposes conservation effort needs to be focused on che entirety of the ADAs for both Rivers ~ from the headwaters td Cherokee Lake,

.28 Middle Lirtle Tennessee River: The middle (ADA 28) and upper (ADA 29) Little Tennessee represent

Only about 500 fr. of one bank of the mainstem, and no other large, Jow elevation stream reaclics are on Narional Fo

_ but 100% of the warershed is wirhin the purchase boundaries of the Nantahala and (for ADA 29) Chatrahoochee Na
particular riotc in thi¢ regard is the Necdmore Tract, comprising abour 12 miles of undeveloped riparian lands on bot
immediately upstrcam of Fonrana Lakc, While the total number of specics or imperiled species in the Litrle Tenncssed is nor impressive
when compared to some of che Mobile Bay or upper Tennessee River tributaries, it is the only major river in the Blue Ridge for which no
modern exirpations are documented. A TVA fixed sration at Needmore continually receives an Excellent IBI score. 18 contrast o the
middle Little Tennessee, the upper river in ADA 29 is severely degraded, especially by nonpoint cources. The divisionfberween the two
sectors is marked by Lake Emory, 2 small run-of-the-river impoundment located at Franklin, North Carolina, While § case can be made
for any stream reach that conservation of the biota hiniges on protecting the upstrcam watershed, this is particularly triic in the case of the
Little Tenncssee, since Lake Emory, which was once an effective sediment wap, is effectively filled. An sdded argument for considering
ADAs 27-and 29 togerher is that the Lirtle Tennessce’s only endcmic (the Lictle Tennessee River crayfish, Caméarus geprgiae), present only
in 1 or 2 tributary streams on ADA 27, is widespread and abundant sbove Lake Emory. |

unique situation,

banks beginning

31 and 32 North Fork Holeton River and South Fork Holston River: ‘Thesc two streams present 4 sicuation similar co that
of the Clinch-Powell. . Ar Kingapott, Teanzssee they join to form the Holston River (ADA 30), However, movement/of animals berween
the, two rivers is limited By the presence of S. Holston dam on the South Pork Holston upstream of the conflucnce, Both rivers flow our
of . Virginia inro Tenncesce and both have histories of industrial pollution dating back into die 19th century, from which they have
recovered o a significant degree. There arc sligh differences berween the faunas of the two rivers, but both are less djverse than the
Clinch or the Powell, and neither contains any imperiled species which cannor be protected in the Clinch-Powell. The Norch Fark
Holston routinely receives Goad IBI scores, but one site (ar river mile 97.8, just sbove Salwville, Virginia) scored hightnough to merit
miention here. Unlike the case of che Clinch and the Powell, thére are significant portions of the Jefferson NF in the Virginia portion of
both watersheds, including a limited amount of riparian lands on the Souch Holston. (The ADA boundary is cxtend!:d along the east

16 ‘ }
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‘bank of S. Halston L. to include all the national forest lands in the watershed.) However; the major justification for donsidering them as
conservation priorities is that, among the 43 ADAs they rank 5¢h and 6th in total number of imperiled species, after fhe Clinch, Pawell,
Ewowah and Conasauga. - ' '

38 Nolichucky Rivees The Nolichucky can be said to be in a process of recovery from a period of scvere se Jimentation related
principally to mica mining. While there are presently no imperilcd species known from che Nolichucky which cannck be protected
elsewhere in the region, its lower reaches may represent the beat chance to recover some of the original Frerich Broad River fauna, and it
csn be ssid 1o b the healthicar major strsam in the upper Tennessee River watershed, Its recovery i also presumablyfassisted by
downstcam movement of organisms from the small (90 square mile), but unusually healthy Sourh Toe System (ADA 39). ‘The
Nolichucky River is particularly important as & sire fof the sharphead darter (Erbeorroma acutiveps), considered extincd prior t its
rediscavery in the river in 1975 '

44 and 45 Sipsey Fork/Brushy Creek: ADA 44, defincd here as Sipsey Fork above Lewis Smith Lake (4
Brushy Creck (44B), containg 2 toral of 5 Ash forms, 4 mussels, and possibly | crayfish here considered ro be imperi kd, for a rotal of 10
imperilcd forms. It also contains the rate and endemic amphibian Neersrus alabamensis, and musk wurde- Sternotherusidepressus. (Brushy
Creek must be included to protect the endemic subspecics of the pretey shinet, Notrapis bellus alegnotis,) The impotrance of the upper
Sipeey Fork/Brushy Creek watctshed s even riore clear if onc considers that of the 10 imperiled species, only ane {
also known from the Erowah River syscem) is protectable in the ather 43 ADAC. It appears likely thac this fish will
be a distinct species. Incerestingly, and acypically for the region. 6 of the 10 imperiled forms in ADA 44 are known
system lands. 1n' addicion, chece is doubt that Lampsilic perovalus petsisting ounidc ADA 44 consticute viable popul;

on be determined v
xclusively from
ions.

Johns Creck rus
boundaries .
reck / Johng Creck
head shiner) is

rream Picdmont areas

‘ 46 Cralg Creek / Johns Creek: Craig Creck is a Ridge and Valley triburary of the James River (ADA 1).
parallel to and is s tributacy of the Craig. Almost the catire warceshed is contsined within the Jefferson NF purchas
(approximately 50% in Sysccm Lands). However, vecy little of the main srem i in nitional forest ownership, Craig
supports all 3 of the imperiled species in the Jaree River warershed, One of chese spucies: (Norvapis semperaiper, rou
notable as being a pure Ridge and Valley endemic, virtually unknown from elther the upyiream Blue Ridge or dow!
of the. watershed. While 3 imperiled species is & relatively low number as compared to some of the Gulf of Mexico ahd Teinessee drainage
streams, all 3 arc cndemics to the James River watershed. Becalise most of the watershed is within Forest Service pufchase boundaries buc
listle of the riparian arca of the main stem is in Forest Service ownership, priority should be given to key Forest Serice acquisitions along
the main stem, riparian easements by federal and scate programs, and outrcach to landowncs to improve riparian manageinent.

JF the information presented in Table 2 is compared with that in Table S, the very strong relation of the ugper Sipsey
Fork/Brushy Créck ADA o the Bankhead NF stands out. O the 13 other priority ADAs anslyzed in the main dodument, none hias the
ajority of its malastem bank length or watershed area within National Foresc sysrem lands, and 7 have no mainstgm riparian ared
whatsoever in Forest Service ownership, For only one of the other priority ADAs (the Littlc Tennessce River) is thli:mirp mainstem bank

length wichin National Forest puichase boundacies (and in that case virtually 0% is within system lands). All but dhe of the other ADAs

have less than S0% of their mainstem bank length within purchase boundaries.

Not only is the upper Sipsey Fork/Brushy Creek watershed biologically unique wichin the context of the Southern Appalachian
Nacional Forests, it also provides one of the bese opportunities for effecting consetvation of aquaric bivdiversiey chr rugh working with the
Forest Sefvice. ‘ :

" Other ADAn

Bluc Ridge. The James River has three imperiled species, One of thise specics (Notrapis semparasper, roughhead shiger) is noeable as being
a pure Ridge and Vallcy endemic, vireually unknown from eithcr the upstrcam Blue Ridge or downstream Picdmoht areas of the '
watershed. While 3 impetilod species is a relatively low number as compared to tome of the Gulf of Mexico and Tdnnessee drainage
sereams, all 3 are endemice o the watctshed, which also harbors an unusually high percentage of species of high cancern at the scate level.
A major portion of the James waterehed, including the 3 largese mountain tributaries (the Maitry, Cowpasture andJackson Rivers) it in

" the George Washington NF, and & complere discussion of coneervation prioritics for the warershed cannot be entefrained without raking
that area into consideration, The Craig / Johns Creck which haz a significant smount of narional forest ownership| is Jisted as a priority
watcrihed, ADA 46, The Pedlar River watershed is a biologically important James River sribucary thac is & includéd as a Critical Refuge.

01 James Rivers Most of she mainstem James River iz in the Ridge and Vallcy Province, but many, tril\u{rics drop l'_mm. the

02 Catawba Rlver: Recent investigations of scveral Catawba wribucaries (Johns River, Linville
River and Warrior Fork) have turned up unexpected populations of seate listed mussels, and the arca merits furch
mussels and fish, The Linville River is proposed as a Critical Refugc.

invostigatlon for both

03 and 04, Tugaloo River and Sensca River: These watersheds represent the only opportuniry to protekt the crayfish Cambarus
chasigaensis, One tribusary to each ADA is discussed under Critical Refugia.

7
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05 Broad River No distinctive or imperiled clements arc known from this Broad River watershed (not to be chnfused with the
much larger Broad River of the North and Seuth Carolina piedmont.) ‘This ADA is represented within the Chatahoochee National
Porcke purchase boundariex only by small tribucary streams. ' ,

06 Chartaboochee River: Despire its recreational and eschetic significance, fow distincrive or impcriled elemehts are known
from the Chartahoochee, which serves 45 a headwaser example of the rather uncxotptional Apalichicola Basin bioti¢ confmunity. One
Threatened fish, the bluestrlpe shiner (Cyprinella calitaenias) can probably becter be protected in the lower wasershed, tside the ares
covercd by this tepore, The samc is true for che one arguabte Charthaochec witerched endemic, the Charahoochee crayfish (Caméarus
hoiwardi), dlscussed above,

07 and 08 Chmog: River (wvest) and Qomnmﬂn, River: This Charcooga River should not be confused wgh the famed
Chartooga River (east), which farms pare of ADA 03. : '

13 and 14 Choosolocco Creck and small Cooss River tributasies: As for ADAs 07 and 08, but particular dteention chould
pechaps be paid to some of there streams in rerms of protecting species characreristic of small strcams, System lands onithe Talladege NF
should receive particular . ' : -
attention. One Chaccoloces Creek eributary (Shoal Crezk) is praposed es a Critical Refuge).

15 Chickamauga Creek (torth); Not to be confused with Chickamauga Creck (south), triburary
to the Chattahoochee River. Perciria tanasi may be fouind in this ADA ().

" 17 Ocoee Rivérs While a popular tecreational river, the Ocoee is still recovering from scvere copper pollutiollund may fairly be
called a biological desert. The one imperiled form listed for ADA 17 is the Tennessce dace (Phoxinus renmrseensis) fourd in urlbucary
“streams, : - _ .

'18 and 19 Toccoa and Nostely Rivers; Toccoa River is the name applied to the Ocoee River upstream of the Georgia —
Tennessec stace line (and the historic pollutin source). Na distinctive or imperiled elements ars known for cither of thése rivers, buta
Critical Refuge area is detignated-for the upper Toccoa watershed, based on 1BI scorcs from the Toccos and a tributaryj(Suches Creek).

20 Valley River: This river has rccently been found to sustain unusually good populations of redhorse suckess (Moxossoma spp.),
including the undescribed sicklefin redhorse. Roberr Jenkins (personal communication) nores wnusual concentrations f large bodied
fishes For a relatively small sercam, and the civer may bear further study for unusual clements. One Valley River eributdry (Vengeance
Creek) i proposed s a Critical Refuge areq, based on IBL. '

21 upper Hiwassee Rivers The Hiwassce River above Apalachia Dam presents no special elements except fof 2 wributary strcam
crayfishcs (See discussion under Criclcal Refugia ). Most of the National Forest lands in ADA 21 are concentrated ardund Appalachia
and Hiwassee Lakes, 20 thar their value to biodiversity concentration is less than might be expected, Due to the severdl reservoir lakes,
sedimentation from ADA 21 10 ADA 16 (a priority ADA) is less than would normally be the case.

. 24 Tellico River: Much of the lower Tellic River was drowned when Tellico Lake wus filled, and it presen i:é has no unique o¢
imperiled fauna apart from the smoky dace, a presumcd subspecies of the rosyside dace (Clinossomus funduloides), sharkd with many othet
Litcle Tenncssce River tribucaries. -

25 Citica Creek:” Despite sllm'ins the fats of the Tellico River in having its lower. reachet impounded, Citicﬁ Creek s one of the
most important small stream biodiversity sices in the southern Appalachians. See Critical Refugis.

. 26 Lower Little Tenneszee River reservoir tributarien The lowermoss 61 miles of the Licde Tennessee River has been
effectively removed from consideration in this context by conversion 10 2 setles of reservoir lakes (Fonrana, Cheoah, Caldetwood,
Chilhowi¢ and Tellico), However, several significant tributaries remain. Apart from Citico Creek (ADA 25) none of them is of
outstanding conservarion interest in this context. However, mention should be made of the Nantahala River. It is u sual among rivers
of ius size in this region (watershed area approximately 150 sq. mi.) in mainmining waser cold enough for crout along lts cntire length. Ic
maintains high water quality, and the Nantshala Gorge is known as an important biodiversity site for snails. Data onfjbenthic
macroinvertebrates from eix sitcs show that this river has high benthos diversity (NCDWQ):

28 Tuckaseegee River: In recent years, waser quality in the Tuckaseegee has improved, high 1B] scores havdi?acn re¢orded from
a moriitoring site at RM 14.7 near Bryson City, North Carolina, and populations of 2 muasel species, Alitmodonta natentliana snd
Fusconia barnesians, have been discovercd. However, it is presumed that populations of other imperiled species remaih extirpated in che
Tuckaseegee. . .

29 uppor Lirtle Tennesace River: Discussed under ADA 27, middle Lictle Tennessce River, above, *

18
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30 Holston River: This watcshed is eﬂ%crively separaced from the upper reaches of its two main cributariés by urban pollurion
(North Fork) and South Holston Dam (South Fork) Itis included here as an arcs where zeveral fishes (and no mussgls) from ADAs 31
.and 32 cxrend their range,

. 33 Warsugs Riven ‘The Warauga River is a Holsron tributary wit-h some of the species found in the upperiTenncssce River
tributaries draining out of Virginia (ADAs 22,23,31 and 32). | :

35 and 37: lower and Upper French Broad River The French Broad is the largest of the upper Tenncsiee River wributaries and
undoubredly once supported a rich fih and mussel fauna, However, it has been the site of numerous excirpations oer the yeass. It s
divided inta lower and upper sectors on the basis of the presence of a major arban center (Asheville, North Carolina), but neither sector
currendy contains unique or imperiled clements nor proteccable elsewhcre, with the probable exception of the French Broad crayfish
(Cambarns reburras). Qver time, if water qualiry improves, some-important species may expand back into the Frencl-: Broad from the
Nolichucky River (ADA 38) ! '

. 39 South Toe Rivet; This tributary to the Nolichucky system (ADA 38) is an important biodiversity “hof spot” in its own
. right, See Critical Refugia. . . )

40, 41 and 42 Poor Fork Cumberland River. N, Fork Kentucky River and Russel) Fork If portions of t c watersheds
downstreai of the Jefferson NE boundary in Kentucky were waken inta cansideration, thesc streams would be added to the liec of 28 large
ADAs, Hawever, for our preseny purposes they arc considercd s headwarer environments, one of which (Poor Forl Cumberland River)
is discussed under Critical Refugia.

43 New Rivenn The New River arises in northwestern North Carolina, bur there Is no influcnce ofthe National Forcsu until it
crossds into Vitginia, and most of the drainage into the watershed off the Jeferson National Forest reaches the mairistern downatream
(north) of Claytor Lake. The New River contains numerous endemic specics, however, most are not considercd hery, since they are
confined to or concentraced in the area of the waterihéd above any Narional Forcst influence. The 4 specics listed iff Table 2 are all found
predominantly downstream of Claytor Lake (and on into the West Virginia waters of the New River watershed, which are not congidered
here). The New River ADA is not without serious problems, mainly due to non-point aource pollution and exotic fpecics.. On the bsis of

. cridemism alone, the New, including the upper reaches, deserves the aucntion of conservarionists,

" 45 Lower Sipsey Fork: This ADA is défined s Sipsey Fork between the head of Lewis Smich lake and coneinuing downstream

in the NF purchasc boundary, and ir cofitains 1 crayfish and 2 mussels, totaling 3 imperiled forms. On this basis, jus neighbor ADA 44
qualifies a5 a "priotiy” ADA, while ADA 45 docs not. (Sec page 24 for more on ADA 44, Sipsey Fork/Brushy Credk.)

Critical Refugia

A toral of 22 sites, scattered throughour the area, were selected urider the Critical Rcﬁ'.\ge'c:iter'ia. They are
here broken into 8 caregories for discussion. All sites discussed in this report have 2 minimum watershed drainage
‘area of 4 square miles. - :

A. High IBI scores on large ADAs: IBI scores of 54 or better were achieved on maingem sites in the
lower reaches of § of the 28 large ADAs. Four of these ADAs (16 - lower Hiwassee River, 22 -{Powell River, 27 -
middle Little Tennessee River and 31 - North Fork Holston River, are discussed as priority profection sites above, -
High IBI scores are also routinely recorded for a sitc on the Tuckasegee River (ADA 28) at rivef mile 15, not far
above Bryson City, North Carolina. Before construction of Fonrana Lake the Tuckasegee was 4 wibutary of the
Little Tennessee and probably shared all of the native fauna. However, numerous species werc Fxtirpated as a
consequence of dam construction and industrial pollution, With the latter problem largely cofrected, some
species, notably some of the mussels, are coming back in the 20 miles of the rivet between Cullowhee and Fontana
Lake, and 5 imperilcd species are currcntly known from the river. However, important clemenits are still missing
and there is nothing protectable in the Tuckasegee that is not proteciable, and more abundantdin the Little
Tenniessec, The Nantahala NF is a less significant factor than in the case of the Litrle Tenncssde, with perhaps 20%
of the watershed in system lands, all of it at higher clevations. However, as.in the case of the Little Tennessee,
100% of both barks of the mainstem (and other important streams) is within the purchase bumedary. The lower

i
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Tuckasegee has been considered s a possible reintroduction site for the spbtﬁn chub (Gyprinella mapacha) and its

rating as a conservation priotity may continue 1o rise.

B. Small ADAss Three smaller watersheds separated as.distinct ADAs merit special protect;
Creek (ADA 25), the South Toe Rivir (ADA 39) and Poor Fork Cumberland River (ADA 40).

Citico Creek likely supported a significant mussel population before its lower reaches were

on ~ Citico

rowned by the

construction of Tellico Lake. Even so it still harbors 4 imperiled fish specics. Citico Creck is the ofly currently
known natural occurrence of the smoky madrom (Noturus bailey). About 95% of the watershed, arjd all of the

riparian area, forms part of the Cherokec NF syscem lands, and the upper half of the watershed for

the Cirico

Creek Wilderness. However, some of the most significant stream areas for fish diversity lack wilderhess protection.

The South Toe River is known ro support 3 xmpenlcd species and, as conditions improve d
the North Toe and Nolichucky Rivers, it is to be presumed that these species will spread. Approxi
the watershed is within the purchase boundary of the Pisgah NE and the upper 70% of thar, inclu
riparian ates, is within.system lands. Throughout this reach and for several miles below, the Sout
designated Outstanding Resourcé Waters by the state of North Carolina. However, the protected
closely to cold water habitar, and it is precisely the downstream, warm warer sector, unprotccted b
ownership or state regulanon. where the imperiled species reside. This is undoubtedly in part a co

wnstream in
ately 75% of -
ing most of the
Toe is

ca corresponds
either federal
sequence of

_ upstreari protection, but siggests a need for further safeguards, at least for the 50% of the npanan ea

corresponding to the habitar for imperiled species.

Poor Fork Cumberland River arises and flows for about 8 miles within the Kentucky pom

of the

Jefferson NE Most of the watershed is also within the purchase boundary, but there are no system! ands within
the watershed. This stream and its tributary Bad Branch provide the only oppottunity within the gzport area to
prorect the arrow darter (Etheostoma sagitea) endemic to the Cumberland and Kentucky River systefns (The

subspecies £, sagitta sagirta is restricted to the Cumberland system.) and the blackside dace (Phoxin

- cumberlandensis), a Camberland watershed endémic. The Cumberland and the Kentucky, along with che Russell

Fork, probably merit inclusion as larger ADAs with all or most of their area in the state of Kcntuc :

* C. Endemic species sites: The Poor Fork Cumberlind River (above) qualifies for inclusio
catcgory as well,

Mention should also be made here of 3 endemic crayfishes. The Hiwassee crayfish (Camba

-and Hiwassee headwater crayfish (Cambarus pairishi) are widespread (but apparently never sympa
Hiwassee River watershed (ADA 21), while the French Broad crayfish (Cambarus reburrus) is kng

stream (outlet to Sapphire Lake, Horscpasture River watcrshed) in ADA 04, and “triburarics of the

River in Buncombe, Henderson, Jackson, Madison and Tmnsylvama Counries, Notth Carolina” (H

under this

s hiwnasscensis)
ic) in the upper
from a single
French Broad
obbs, 1989.) It

would be premature to desngnatc sites for these specics, and it is to be hoped that their range will bg caprured

within some. conservation initiative with a larger focus.

D, Best examples of small warmwater streams in Atlantic drainngesé It was hoped that
1BI data would provide streams in this category from the Catawba watershed. However, all of the
Catawba warershed IBI data was from the Piedmont sector downstream of Lake James. Conseque

of 4 widely separated and distinctive Arlantic drainage streams was made, using the hmltcd avaﬂab?

[
i

A common factor unmng these streams is relative ease of protecting them,

North Carolina
available

tly a selection
e information.

" Linville River is one of 3 streams in the Catawba watershed (the others are Johns River and
‘where several state endangered mussel species have recently been discovered (McGrath, personal ¢
While no imperiled species, as defined here, arc known from the Linville (or the 'upper Catawba

has not been adequately explored for most groups of organisms. Of the 3 sureams mentioned, !

3
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Warrior Fork)
munication),

sysscem), the area °
the {Linville prescnts
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the most nearly pristine conditions and is the most protectable. All of its length-as a warm wate
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trcam (from

v within the

8
Linville Falls downsteam) is within the Pisgah NF purchase boundacy and 87% of the riparian a?n is on system

lands, most of it within the Linville Gorge Wilderness, The upper half of the watershed is mostl

purchase boundary, but there are na system lands.

The Chatrooga River (east) is so designated to prevent confusion with the lesser knawn (
(west) (ADA 07), which forms part of the Coosa system. The Chartooga (east) forms part of Al
Charooga (east) and the Chauga River (see below) provide the best opportunities to protect ong

" not found in any of the Priotity ADAs, the Oconce stream crayfish Cambarus chaugaensis. The
portion of the Chattooga (cast) qualifies as a cold water stream; becauise the transition occuts
reach which forms the Georgia/South Carolina border, the river is here treated as a warm watcr
_ Chattooga (east) outside its extreme upper reaches is on system lands (Nantahala, Chattahooche

thattooga River
DA 03, The
imperiled species
orth Carolina
ually over the
tem. All of the

and Sumter

NF’s), most of it as part of a Wild and Scenic Corridor. The entite watershed lies within the pugchase boundarics

of the 3 forests, with a high percentage of system land. Above Stekoa Creek, which drains the ¢
Georgia and is a significant pollution source, the ecosystem is esssentially unaltered, except for r
native brook trout (Salvelinu; fontinalis) by exotic salmonids. Brook trout petsist in many tribu
- Major efforms are already underway, both within and outside the Porest Service, to address the n
Chattooga watershed in as neerly unaltered a state as possible.

The Chauga River flows parallel to the Chattooga, entirely in the state of South Caroli

Lake Harrwell (
warmwater foothill scream of a type which may not otherwise be protectable within the area of
 iddition to harboring Cambarus chaugaensis, it is suggested that it may be a diversity center for

of Clayton,
lacement of the
ry systems.

to mainuain the

! : ; ) , and drains into
part of ADA 04). Although close in miles to the Chartooga, it is very different -Igesscntially 8

is report. In

caddisflies

(Trichoprera), with possible endemics. (Camipbell, personal communication). The three quartersjof the riparian
1ands above the suggested lower limit (mouth of Ramsey Creck at Chau-Ram County Park, beldw which various
forms of pollution becomne a problem) and 75% of the watershed are on system lands. Onc hundred percent of
the riparian Jands and 90% of the watceshed are within the Sumter NF purchase boundary. Tutktey Creek,
Featuting broken topography and a mix of plants typical of the mountains (e.g. mountain laurel) and coastal plain
(bald cypress) is considered the outstanding diversity site for mussels in the state of South Carolina or the
Savannah River watershed. It should be considered as a Critical Refuge.

" E, Best example of a warmwater small stream in the Mobile Bay/Coosa drainage, Many members of
the distincrive Coosa fauna inhabir small streams; however these streams are characteristically qufite degraded.
~ Perhaps the best example is Shoal Creek, tributary to Choceolocco Creck (ADA 13). Three of four imperiled
mussel species known from the Alabama portion of the Coosa system have been found in ShoallCreck, and “chere
is potential for additional species of propesed threatened or endangered mussels” (Pierson, 1992). In addition,
there ace four species of critically imperiled gnail species, at least one of which is knewn to occuf on national forest
ownership (Elimia bellula, E, crenarella, Leptoxis taeniara, and Tulotoma magnifica). All but lowermost 2
miles of Shoal Creek and its warershed lic within system lands of the Talladega NE Given the fragmented nature
of the northern Talladega NF and the concentration of system lands-on the ridges, Shoal Creekfis undoubtedly the
outstanding opportuniry to accomplish something for aquaric biodiversity conservation in the gortion of Alabama.
covéred by this report.

F, Best examples of warmwater small streams in the Tennessce drainages:

Brasstown Creek, txiburary to the upper Hiwassee River (ADA 21) in North Carolina, geceived a high IBI
score from TVA at a site T am unable to locare. The site is listed a5 “river mile 0", which would| be at the mouth in
North Carolina, but a location is given in Towns County, Georgia, which would have to be at least river mile 6.
Nor does the information available list fish species or designate a temperatuce type. Brasstown Creck is known to
be a warm water seream in North Carolina (and the only known small stream habitat for the uidescribed sicklefin
redhotse), and it is so designated here. The entire Georgia postion of the watcrshied is within the purchase

-2 I
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boundary of the Chartahoochee NF.

Sauth Fork Holston Tributaries: A mbutary to the South Fork Holston River downstreamiof South
Holston Dam, Possum Creek received high IBI scores in 1997, Possum Creek showed tremendoug improvement,
for unknéwn reasons, between 1993 (IBI 40 - Fair) and 1997 (58 =Excellent). All but the lower réaches of Possum
Creek are within the purchase boundaty, and much of the watershed is in Forest Service ownershig. Another
tribtary of the S, Fork Holston, Whitetop Laurel, has a high leEISlty of specu:s, including rare fish, aquaric insects,
hellbenders, the spiny rivet-snail, and bog turtles,

'Cowee Creek, tributary to the middle Tennessee River (ADA 27), received a surprising IBIfscore of 58 in
1997. No imperiled species are known from Cowee Creek with certainty, but it is the oply streamiin the Lirtle
_ Tennessee watershed known o conrain all 4 spccies of darters associated with smaller streams. Thdre is also a
somewhat doubtful report of the Lirde Tennessee River crayfish (Cambarus georgiae; largely corifirled to the upper
Little Tennessce River watershed — ADA 29) from Cowee Creek, The eritire Cowee Creek watershed is within the
Nantahala NF purchase boundary; approximately half, all of it at higher elevations, is included in fystem lands,

Betty Creek routincly scores an IBI of about 52 at several sites, but 2 higher scores merit itg inclusion, as
does the fact that it provides habitat for 2 imperiled species (the smoky dace, Clinosromus ﬁmda{or ¢s ssp., and the
Litrle Tenncssee River crayfish (Cambarus georgiae), plus several Georgia state listed fish species, Bprty Creek is the
largest. tributary to the upper Lirtle Tennessee River (ADA 29) in Georgia, The entire watershed i§ within the
purchase boundarics of the Chatrahoochee and Nantahala NF's. None of the riparian area in the rjmrm watet
reaches is on system lands, which make up perhaps half of the total watershed: However, the extrdme headwarers,
are protected within the Southern Nantahala Wilderness, This reach is an importans brook trout {Salvelinus
ﬁmnnalu) water, harboring what is considered to be one of the strongest populations of the putatife southern
strain of this species. (See Suggesnons ) Most of the ripatisn area belongs to 3 large landowners, shiggesting an
exccllent purchase opportunity. In my opinion, this stream is critical to maintenance of water qmﬂn.y in the upper
Litele Tennessee River.

G. Best example of small warmwater streams in the Ohio drainage: This is Poor Fork Cumberland
RJvcr, discussed under Band C above, rcspcctwely

- H. Trout streams: Coldwater streams draining more than 4 squarc miles have been well surveyed for
trout, but not genenally well evaluared for diversity or biotic integrity. PFollowihg are 6 such strearis; TVA has
assigned high IBI scores to four of these (sec Table 7). These streams, concentrared in the greateg Hiwassee
watershed, should be considered as examples. More thorough survey work and proper attention tp
macroinveriebrates would surely multiply this list.

Childers Creek is mbutary to the lower Hiwassee River (ADA 16) in Tennessee. Most of Jis watershed is
within the purchase boundary of the Cherokee NE. There is not much system land, but it does include 2 miles of
stream bank. ' .

* Toccoa River is the name applied to the Ococe River upstream of the North Carolina/Gedrgia linc. Since
this is also the point at which pollution from past copper mining and proccssmg ceases 1o be a cohcern, it is
- designated as a scparate ADA (ADA 18). The site at which a high IBI score is indicated is identificd as a cold
_water stream, and located ar river mile 92 (presumably this is Ocoee River mile 92), at which poift it drains 4.6
square miles. This would locate it ncar the mouth of Suches Creck, which also received a high 1B score, and I
have combined the two watersheds in a single Crirical Refuge area. All of this area is thhm thc hartahoochee NF
purchase boundary, but only small headwarer pomons are on System Lands.

Vengeance Creek is locatcd in the Valley River watershed (ADA 20), which is not noted fpr high quality
trout streams. The entite watershed is within the Nantahala NF purchase boundary, with the enéire upper half on

system lands.
" 2 2 ' ' .)
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The Pedlar River in the James River watershed has high quality waters with consistently h
The river contains habitat for the James spiny mussel, The Pedlar River has a large percentage of i
~ nacional forest purchase boundaries and most of this is in national forest ownership.

~ The Stony and Little Stony Creeks in the New River watershed both contain high ingect
stteams are the last strong-hold of the candy darter. Much of the streams are within national fores
boundaries and in narional forest ownetship. .

* . Finally, Table 6 is a list of additional small stream sites which have no relation to the Nasid

P. 30

h IBI scores.
5 area within the

iversity. The
purchase

nal Fore;at

system, but which would bear consideration in futurc cfforts. Each site is identified by srate(s), néarest ADA and

criteria for inclusion.

' TABLB 61 Known Critical Refuge eftes with no portion of the waterehed wi'l'hih.
- National Forest p_ur‘ahgaq boundaries, : : '

‘Stream State .+ Nearest ADA Criteria for inclusion
Coldwater Spring Run AL 13 endemic species (unique to-site)
Litde River ALG 14 imperiled species

- Copper Creek : VA 23 imperiled species

~ Liede River - . VA 23 imperiled species

Abrams Creek TN 26 imperiled species, reintroductiof site, in
2 , Narionial Park - '
'Big Moccasin Creck VA 3t . imperiled species
Lietle Creek " VA 31 highIBI .
Cataloochee Cr. NC 35 known high quality waters, in Navional Park
Little River - NC | 37 high IBI. F
Chucky Creck TN 38 endemic species (unique to site)
Levisa, Fork imperiled species

VAKY 41

Conclusions And Recommendations

A numbez of recommendations are suggested from a review of the information prescnted here. The gddl of this cxcrcise

=

was to identify the best examples of incact aquatic sysvems on public lands—or the functional portions of suchl
biologically/functionally intact watprsheds (where it would be possible to create or protect conditions for resto
diversity). We have prioritized these places not so much on the basis of specics count as on their aquatic uniq

tion of their
ness, and how well

they capture, as 4 group, the diversity of aquatic species that make the region biologically special. Such an effoft should also aid
good restoration; namely, restortion that recovers the natural functions and processcs thar suppart these-creatgres in places where
the likelihood of success is the gréstest. It is important 1o protect the best areas and begin restoration, not in tfie worst areas, but in

che "next best" areas - the ones most likely to recover, those where all or nearly all the biolopical and physical
found. : : .

Cleatly, conservation attention is critical for the lands and warers ourside the national forest system,

lements may still be

any Imperiled

aquatic fauna are found on private lands downstream from the public forests. If conservarion actions were focysed only on public -

lands, we would lose an incalculable portion of our biological richness, However, the data presented also m

ir clear that

- improving the management of the national forest lands will bencfit habitats downstream, and some critical sitgs and specics can be

protected by focusing on improving nasional forest management. At the same time, we do not intend to negl
outside of the cricical watcrsheds, On thosc lands, it is important to work for improvements in riparian prote

ccologically meaningful definition of riparian arcas, and improvements in the protection of roadless areas the festoration of poorly

constructed roads, for insrance,

=

t the public lands

ion, using an
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Chances are, the bartle for the conservation and restoration of aquatic biodiversity will be won or lost onj private lands. Buc
our focus on the public landa is further justificd by the relative costs and benefits of the work we prapose. Our nteager resources
stand a realistic chance of making a real difference on the public forests. By contrast, private lands, with their highly differentiared
~ ownership, require enormous resources to make similar changes. We do have the resources 1o make potentially Jagge changes on the
10% of the battle that is public, even though it is the smaller part of the problem. It is & biologically imiporene gare of the batle to
protect our aquaric diversiry that can actually be won,

In 1998, the Environmental Protection Agency released ics Clean Water Action Plan, which provides a Hlueprine for
restoring and protecting the nation's water resources. A key element of the Action Plan is a cooperative approach jo watershed
protcetion in which state, federal, and local governments work with che public to identify the watersheds with thi most urgent
needs, and focus on effective strategies for thase watersheds, This report represents the kind of effort that is called for in the Action
Plan, and the sites it nominates on federal land, along with'their downstream reaches, are good candidares for the recommendarions
it makes for stream buffer management, the purchase of easements from willing sellers, and other kinds of 5 ship. The sites
nominated here will supporit acquisition priorities for land trusts in the region, cspecially in places thar are linkedito key natlonal
forest land by virtue of a stream that flows through them from public lands upstream, Our assessment can also support acquisition
goals for the Forest Service in cheir efforts to consolidate their ownership (sce below).

On public lands, the sites nominated as Aquatic Diversity Areas in chic report deserve careful managemdnt through the
forest plan revision to protect, restore and maintain the ecological elements and processes estential to the survivallof native aquatic
apecics. Management activities should emphasize rapid reduction of threats to ecosystem integrity caused by pastiroad-building, off-
highway vehicle croseings, timber harvest, and other such activities, followed by restoration. All activities in thesg places would
occur within a context of planning at the scale of that ADA to ensure the protection of restoration of riparian and wartcrshed- .
related écosystem processes, ' '

| Sites nominated 4y Crivical Refugia could serve as benchmark or reference waters thar would capuire the full range of
divetsity characreristic of our regional aquatic ecosystems. Appropriatc management would fearure no new road tonstruction, and
all roads and crossings should be evaluated for decommissioning or upgrading, depending ipon the risk they pregent to the aquatic
ecosystems. High-risk roads unsuitable for upgrade should bc decommissioned. Maintenance of retained roads dnd crossings would
be robust and cantlnuous. Recreation is often an important feature of public streams and rivers, but when feasible, recreational
pressures should be diverted up-slope or downstream of Critical Refugia. Toxic, bioaccumulative, or persistent pésticides and
herbicides should not be used in Crirical Refugia. Thése areas would not be suitable for hard rock or common mineral extraction,

A. Forest Service land purchase: In many instances, ranging from the spectacular case of the middle shd upper Little
Tennessce River watertheds (ADAs 27 and 29) to discrete sites like Craig Creek (ADA 01) in the James River watershed, imporeant
riparian zones, even of large rivers, lic within the National Forest purchase boundarics, but not on system lands. || As our arca has
evolved, it would be naive to assume that the Forest Service will ever acquire most of thesc larids, which are ofted the moss
developed portions of our watersheds—to do s0 would more often than not be impracrical, uneconomical or unjust. Furthermore,
Forest Service criteria for land acquisition work aguinsr the outright purchase of streamside buffer zones; the agegcy tends to ke
advantage of opporrunities that presént themselves for consolidation of their ownership, Even.so, it would be in keeping with the
currently expressed purpose of the Forest Service to seek opportunities to acquire riparian buffer strips; at the vety least, this may

offer private landowners a palatable alternative to regulation of riparian zonc management.

_ 'B. Reatorations Stream bank restoration is an urgent need in many watersheds. . A spectacular examplefis provided by the
banks of the Little Tennessee River upstream of Frankdin, North Carolina (ADA 29), whete deforested and eroding banks are the
primary stress on thi aquatic community not only locally, bue downstream chrough the entlre léngth of the maigstem in & priority
conservation azes, ADA 27. The Litcle Tennessee Watershed Association is implementing a program of fencing put livestock and
restoring riparian vegetation in the Norch Carolina portion of this reach, but there is a need to extend upstreamlinto the Georgia
waters of the Little Tennessee and into other watersheds. In the cited example, the strearn banks in question.arg within the
Nantahala NF purchase boundary and could be purchased, but it'may be that ownership is not'a perquisitc for Forest Scrvice
parsicipation; programs may exist where Forest Scrvice money and expertise could be spplied to stream bank regtoration outside the
National Forest system. With or without the Forest Servicc, stream bank restoration is probably the single greargst biodiversicy
conservation need in many of our watersheds. . ' o

C. Brook trout: The brook trout (Salvelinus fontinalie) is found in sll of our Nationa) Forests except fhe Talladega and
Bankhead of Alabama. In recent years, the hypothesis that there ate one or more distinct Southern Appalachlaq strains, or
subspecics (“speckled trour”) (Lennon, 1967, McCracken, et al., 1993) has gained acecptance. 1f 50, given the Ristoric shrinkage of
brook trout range, it would meric designation as imperiled. (Brook trout arc alteady state lisoed in South Carolina.) While the
brook trout it a "negative indicatot” of fish diversity (it is found in small streams where few other fish species ¢d-oceur), it ia prima
facie evidence of high warer quality. ! .
|
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| TABLE 7: -Phio'ri? sites For conservation of a ua*l;'io biodiversity in the. Southern P .

Appslachigns ae determined by the “Critical Refuge” criteria,

ADA Name of stream

01 - Craig/Johns Creeks,
VA
- Pedlar River, VA/GW

03 - Linville River
NC/P

03 Chacoogs River
. (cast)
 SC/S, GA/Cha, NC/N

04 - Chauga River
- SCIS

14 Shoal Cr.
ALT

' l|6 .. Hiwassee R
“NCIN, TN/Che,
GA/Cha .

Childers Cr.
. TN/Che

18 . Toccoa R,
: GA/Chay NC/N?

19, . Suches Cr,
GA/Cha

20 Yengeance Cr,
NC/N

2] : Brasstown Cr.
- GAICha.,NCIN!

22 Pawell R.
. VA)
25 Cirico Cr.
TN/Che
27 Little Tcnncsaeé R.
© NC/N, GA/Cha

Criceria for selection

lmperiled Specics
imperiled species 3
reputation .
imperiled ‘species, insect diversity 1
srave lisved mussels 0.
need for further study .
special sﬁrus . |
known for high qualicy
no known cxtitpations . 1.
unusual foothills stream
known for ¢ndangered
Trichoptera
imperiled musscls 3
best example of
Coosa Basin trib
fich 1BI (13).
figh 1B1 ?
fish 1BI }
fish IBI 4
fish 181 2
fish IBI i or morc
fish IB] (21 -
fish IBI 4
imperiled specics
“ reputation
reintroduction site

1Bl | 8
" imperiled specics -

No exricpations

25
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Sec ADA 22

14:16

Relarion to Nationﬂ #orest

entice warershed within PP of Jefferson
2 mi. of stream bank in S
mostly within PB, much ip SL

most of lower low gradient section in
Pisgah ‘NF (Linville Gorg Wilderne_sl)
93% of riparian lands in 5L (Wild and Seenic)

75% of watcrshed and ri?arian arcas
in-Sumeer NF SL

all bue lowe-r end of wace I;Iﬁd and
riparian zones in Talladea NF SL

high TBI scctor nor on NF; Sec below
and ADA 16

most of watershed is'\fvitii(n PB.not SL
Abour 1 mi: of bank in §

small tribucary area in PB .
rest of NIF area (SL & PB) in watershed

‘is upstream of Blue Ridge L.

could not locate, bue high probability of
significent SL area,

alt within PB, upper halfl of watershed
and srream within SL
watershed is within PB ih GA, no SL
runs along PB in NC : -

of riparian zone in SL

Over 90% of .wntenhedrnd alt
Half in Citica Cr. Wildgr

ness

1009% of watershed & f,pnrim arca in PB,
No riparian arcas in SLi :
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Cowec Cr. 0 Most of ipper watershed in{SL, all in PB
NCN dareer diversity No riparian lands in SL
Betry Cr. IBI 0 Almost all of warerhed in NC in SL; most
NCN, GA/Cha in Southern Nantahala Wilflerness

28 Tuckascgee R, 18I s

. NC/N
31 N ForkHolstonR,  IBl 16 See ADA 31
. VA imperiled specics

Tossum Cr, fish IRl . 0
TN/Che

32 Whiterop Laurel specles divessity | ! Approx. 60% of watcrshod jin PB and-alio SL

37 Liatle R, (French fish 181 ! ?

' Broad) .

NC/P

39  STeR . _fuhlIBl - 3 Upper half of watershed infPB and much
NC/P imperiled species of riparian asea in SL

ORW '
. 40 Poor Fork imperiled species 1
Cumbcrland R, '
. KEB/J
4@ Stony/Little Stony cndemic species Mot of watershed, in PB, fmajority within SL
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¥ Bhoal Creok

9 Conasaugs River

10 Coocsawnttee River
11 Etowah River

12 Tellapoosa River

13 Choccoloeot Creak
16 lowez Hiwassse River
22 Powell River

23 Clinch River

128/29 middie/upper Littls Tennosess River

31 North Fork Holston River

32 Gouth York Holston River

38 Nolichucky River

44 @ipsey Fork Rlack Warrior River
46 Cinig/Johus Cresk

A Critical Aquatic Refugia

A Linville River
B South Toe River
C Chattooga River
D Chauga River
£ Betty Creak

Councll

M Possum Cresk :
N Poor York Cumberland River
O Pediar River '
.P Whitetop Laurel Creek
E Q Btony/Littls Stony Creaks
N - 200 Miles 1
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Alabama’s
Mountain Treasures

 THE WILDERNESS SOCIETY

3 The Unpfatec_téd -'Wld!éh‘ds of the |

Bankhead and Talladega National Forests |
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