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PART I

INTRODUCTION

The yellowfin madtom (Noturus flavipinnis)} was probably once widely

distributed in many of the lower gracient streams of the Tennessee River
drainage upstreah of the Chattanooga, Tennessee, area (Jenkins, 1975). The
species’ present distribution (Burkhead and Jenkins, 1982) is represented by
only three known populations (Citico Creek, Monroe County, Tennessee: Powell
River, Hancock County, Tennessee; and Copper Creek, Scott aqd Russell
Counties, Virginia). Three other populations are believed to have been
extirpated; one from pollution, one as the result of an 1mpoundment, and the
third may have been lost due to competition from an introduced related

species Noturus insignis. Specimens from these extirpated populations,

collected in the late nineteenth century, were used by W. Ralph Taylor to

describe the species in 1969 (Taylor, 1969)

The yellowfin madtom was listed as a Threatened species under the Federal

Endangered Species Act in the Septembar 9, 1977, Federal Register, Volume

42, No. 175, pages 45527 to 45529. Concurrently with that Tisting, Critical

Habitat was also designated to includ: the follewing:

Tennessee - Claiborne and Hancock Counties. Powell River, main chanrel “rom

backwaters of Norris lake upstream to the Tennessee-Virginia state line.

Virginia - Lee, Scott, and Russell Counties. Powell River, main channel

from Virginia-Tennessee state line up:stream through lLee County. Copper




Creek, main channel from its junction with Clinch River upstream fhrough

Scott County and upstream in Russell County to Dickensonville.

Citico Creek, although essential to the species, is not presently listed as
Critical Habitat. The yellowfin madtom was discovered in Citico Creek after

Critical Habitat was listed.

Historical and Present Distribution

The yellowfin madtom has been collected from six streams in the Tennessee
River basin: Chickamauga Cfeek, Hines Creek, North Fork Holston River,

' Copper Creek, Powell River, and Citicc Creek (Figure 1). :Qénkins (1975)
described the fish's proﬁab1e former c¢istribution as follows, "Formerly it
probably was widely distributed in the Tennessee drainage, from the
Chickamauga system upstream. However, it probably did not ascend to higher
gradient streams of the Blue Ridge physiographic province. The known
records are in the Ridge and Va11ey‘provihce, and the other ‘two members of
the miurus group‘{ N. miurus and N, flavator - prefer moderate to Tow
gradient streams. ﬂ; f1avﬁginnis may not haQe exténded significahi1y into
the lower Tennessee which is occupied by its close re1atjve, and presumed

major competitor, N. miurus.”

Chickamauga Creek - Evermann and Hildebrand (1916) reported 6n an 1893
collection from Chickamauga Creek which contained the yellowfin madtom.

This collection was taken at Lee and Giordon's Mill {three miles from




Crayfish Spring;), Catoosa County, Georgia. The creek was extengively
sampled in 1979-1980 (Etnier, et al.. 1981) but this madtom was not
collected. This river system has been seriously impacted by industrial
pollution. However, some habitat is still available which may be able to
support reintroduét1on of the specie: (Bruce Bauer, 1982, personal

communication).

Hines Creek - The yellowfin was taken from Hines Creek, a Clinch River
tributary, Anderson County, Tennessee¢, in 1884. The 10wermo$t section Qf

this stream is now flooded by Melton Hill Reservoir on the Clinch River.

Morth Fork Holston River - The fish vias collected from this fiver just above
Saltville, Smyth County, Virginia, ir 1888. Taylor (1969) reported that the
river above Saltville, Virginia, appirently was relatively undisturbed in

1959, but he did not observe the yellowfin madtom. He did find that another

madtom, Noturus insignis, a possible competing species, had become

established. Robert Jenkins (person:l communication, 1982) reported thet he
believes the area has been vigorously sampled and that the yellowfin madtom

is 1ikely extirpated from the entire MNorth Fork Holston River.

Copper Creek - The yellowfin was first collected at Copper Creek in 1969 by
Robert Jenkins and Moel Burkhead, Ro:noke College, Salem, V%rginia.
Subsequert sampling, primarily by Jerkins and Burkhead, indicated the fish
inhabited the creek (possibly not cortinuocus over the entire river react) ir
Scott and Russell Counties, Virginia, from its mouth upstream to rbm 77
(Jenkins, 1975)., The largest collections were obtained in 1969 when 17

were taken at rkm 10.3 end 11 at rkm 15.8 {(in part, Taylor, et al., 1971).




Powell River - }hié river has been surveyed since 1877 (1ntensiveiy since
1968), but only two yellowfin madtoms have been taken--hoth by Tennessee
Valley Authority crews. One individua® was taken in 1979 at Buchanan Ford
(rkm 159.6) and one in 1968 at McDowe'l Ford (rkm 171.8), both of which are
in Hancock County, Tennessee. ' Although the Powell Rfver 1s.hore difficult
to collect than Copper Creek because of its size and the relative turbid
condition of its water, Burkhead and Jenkins {1982) reported that current
data suggest that the Powell population is the lowest of thé three known

yellowfin madtom populations.

Citico Creek - This population in Monioe County, Tennessee, was discovered
in 1981. It appears to be a relative'y dense but highly 1ocq1ized
population. = Bauer, et al. (in press), reported that 15 fish were captured
'aiong apprdximate1y 200 meters of stream on one occasion and pn.anbther
occasion, seven specimens were taken. A study funded by the u,S. Forest
Service is presently investigating the status of this popuTétion-and
conducting searches for other populations in the general area; Resﬁ1ts of
this study are not complete, but it appears the population is small and very

localized (Peqgy Shute, 1982, persona’ communication).

Description, EcoTogy, and Life Historﬁ

Noturus flavipinnis {see photo) is a rwoderately elongated madtom {max irmum

known length 92 millimeters SL, ca 120 millimeters TL). ' It has a depressed
head, Targe eyes, and a truncate to s ightly rounded caudal fin. The
pectoral spines are long with highly developed serrae. The fish's dorsal

area is marked with four prominent doi'sal saddles, a dark bar-is present on




the caudal fin base and near the caudil margin, while the dorsal fin has a
medial stripe. Live specimens exhibit a yellowish tinge on the paler areas

of the body, particularly the fins.

Jenkins (1975) reported that the yellowfin occupies small-to-medium size (8
to 40 meters wide) warmwater streams vith moderate current and that they
apparently prefer clean water with 1i:tle siltation. Jenkins further stated
that nearly all specimens were taken “rom quiet sections of pools or
backwaters. The species is generally associated with cover {undersides of
flat rocks, detritus, and stream banks) during daylight hours. Jenkins
(1975) reported that at night it was associated with cover and stayed on the
stream bed away from the banks. Bauer et al. (in press) described observing
the fish in two pool areas in Citico Creek. These pools were about 15
meters wide and 1-2 meters deep. The substrate was organic, sand, gravel,
and rock rubble. He noted that no specimens were observed in the riffle

areas between the pools,

Jenkins (1975) reported on the stomach contents of 21 yellowfin madtoms
taken from Copper Creek. He found that they consumed a variety of aguatic
insects ffom tiny midges fo large bur-owing mayfly larvae. Hé stated that
the species apparently feeds at night moving cut from its hiding places 1in
search of food, but that if the oppor:unity arose, it would likely feed
during davlight hours. Both tactile ind chemical stimuli are used by the

vellowfin in locating food.

There is scant knowledge on the specias' reproductive behavior ac few

specimens have been collected in spawning condition. However, examination




of yellowfin madtom gonads indicates :hat they may spawn in late spring or
early summer and, as known for other loturus species, they may deposit their
eggs on the underside of stones in hijher gradient stream sections than they

normally occupy.

Reasons For Decline And Threat To The Continued Existence

Three of the six known populations of the yellowfin madtom are gone
primarily because of human related factors (1mpoundments,‘po1Tution, habitat

modification, etc.) and the known existing populations are threatened.

The presence of the yellowfin madtom in the Powell River is based on the
collection of only two individuals ir Hancock County, Tenneesﬁeé. This

~ population may therefore be extremely small and we could easily lose it to
coal related siltation. This river tas serious coal related water and
substrate quality problems. The upper valley is rich in coal reserves and
past and present mining activities hive adversely impacted the upper reaches
. of the river. Ahlstedt and Brown (1¢80) reported coal mining activities in
the upper Powell River apparently impact the river thfough the deposition of
si1t and coal fines on mussel beds. Neves et al. {1980) reported that no
Tive mussels were observed at a Big “tone éap, Vifginia, sa&p]inq sﬁte and
that no endangered mussels were found in the Powell Pivér shove rbm 7174,
Burkhead and Jenkins (1982) found coal fines deposited as deep'as.one roter
in pools and back water areas at McDowell Ford (rkm 171.8). Pools and back

water areas are apparently preferred habitat for the yellowfin.




With coal in s&ch high demand and with anficipated increases %n coal
utilization (Freedman et al., 1974), coal related impacts on the Powell
River can be expected to increase unless steps are taken to minimize its
effects on‘the river. However, even if coal fines and silt from present
coal operations and abandoned mine Tands could be kept from the river, coal
fines and silt already in the upper river may move downstream and further

impact the lTower Powell River fish fiuna.

The Copper Creek yellowfin madtom population may be in decline. Although
collection efforts since the early 1970's have dropped, collection trips to
Copper Creek are generally directed owards the yellowfin madtom. Burkhead
and Jenkins (1982) reported a decline in successful collections. They
sampled the stream in 1981 and reported taking a total of eight specimers in
four of eight collections at three lccalities. These individuals were taken
in the lower portion of the creek. bto specimens were taken (two sampling
efforts) in the upstream portions where the species had been taken in the

past.

Burkhead and Jenkins {1982) stated that ekcept for apparent declines in

vellowfins and another madtom (Noturug eleutherus), a common’species in the
Tower creek in 1969-1072 (on1y‘two taken in 1981), species richness is
comparable to earlier surveys. They >ffered no speculation as to whether
these results were significant and if so, what might have caused the
decline. The habitat quality in Coppe~ Creek in 1981 did not appear degraded
from that of the early 1970's,




The Citico Creei yellowfin population appears to be the most secu}e. Its
presence in the Cherokee National Forest offers it substantial protection,
However, the.creek is paralleled by a well traveled dirt road and could be
subject to toxic chemical spills, road construction activities, and generai‘
maintenance. Also, forest management practices will need to be Coﬁddcted
with great care to maintain the high vater and substrate quality now present

in the stream.

Burkhead and Jenkins (1982) reviewed {he status of the yellowfin madtom and

stated as follows: “Noturus flavipinnis still merits threatened status and

continued monitoring of its populations. A1l three populations are widely
separated and completely isolated by -mpoundments (Norris Reservoir in the
Clinch system and Tellico Reservoir in the Little Tennessee system). The
~ Powell River poputation appears extrenely low and the Copper Creek

population appears to have declined". : I

PART II
RECOVERY

A, Recovery Objectives:

The ultimate goal of the recovery plan is to restore viable populations* of

the yellowfin madtom (Moturus flavipinnis) to a significant portion of its

historic range and remove it from the Federal endangered specigs list. The

yellowfin madtom shall be considered iecovered when the following criteria

]

are met.




1. Through protection of existing populations and/or by introductions
and/or discoveries of new populations there exist viable
populations* in the Powell River, Copper Creek, and Citico Creek

of the following magnitude:

a. Powell River - A mininum of five population centers** exist
from the backwaters of Morris Reservoir upstream to
approximately rkm 189.3. These populations are dispersed
throughout this river reach so that it is unlikely that a

single event would cause the loss of the entire population.

b. Copper Creek - The species is widely distributed from the

creek's mouth to rkm 50, i

c. Citico Creek ~ The species is widely distributed throughout

its preferréd habitat within the creek.

*Viable populations - ten years of poaulation monitoring (biannual sampling)
indicates that the species is reprodu:ing‘and that the population is either
stable or expanding. Due to the difficulity of sampling yellowfin madtoms
in the Powell River, the collection of one individual at each of the five
population centers on three occasions over.ten years would constitute

viability for the Powell River popula:ion.

**Population Center - a single or grouping of sites which contain yellowfin
madtoms in such close proximity that the individual fish can be considered

as belonging to a single breeding unit.




2. Through introductions and/or discoveries of new popu]ations, there
exists viable populations in two other rivers within the species
historic range. These populitions should be at least as large as

the smallest population in tie aforementioned rivers.

3. Noticeable improvements in coal-related problems ahd substrate

quality have occurred in the Powell River.

4. The species and its habitat in all five rivers are protected from
present and foreseeable humen related and natural threats that may
adversely affect essential tabitat or the survival of any of the

populations,

Recovery Qutline

Prime Objective: Recover the spicies to the point it no .Tonger

~ requires Federal Endangered Species Act protection. 3

1. Preserve populations. and currently occupied habitat of the

vellowfin madtom.
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1.1 Continue to utilize existing legislation and regu]étions
(Federal and state endangered species laws, water quality
requirements, stream alteration requlations, etc.) to protect the

species and its habitat.
1.2 Conduct population and habitat surveys.
1.2.1 Determine species present distribution and status.
1.2.2 Characterize the habitat and ecological association
and determine essential elements (biotic and
abiotic factors) of the species' habitat for all

Tife history stages on a need to know basis.

1.2.3 Determine tha extent of the species’' preferred

habitat.
1.2.4 Present the 3ibove information in a manner which

identifies saecific areas in need of special

attention,

1.3 Determine present and foreseeable threats to the yellowfin
madtom and strive to minimize and/or eliminate the threats

where necessary to mee: the recovery objective,

1.3.1 Determine impacts of coal industry related

pollution on the species in the Powell River.




1.4
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1.3.2 Investigate and inventory other factors'negatively

jmpacting the species and its environment.

1.3.3 Solicit information on proposed and planned

projects that may impact the speéies.

1.3.4 Evaluate the potential threat to the species c¢f

overcollectirg.

1.3.5 Determine me:sures that are needed to minimize
and/or elimirate any adverse impacts and implement
where necessiry to meet the criteria outlined in

the recovery objectives.

Solicit help in protecting the species and its gessential

habitat.
1.4.1 Meet with local government officials and regional
- and local planners to inform them of our plans to
attempt recorery and request their support.
1.4.2 Work with lo:al, state, and Fedgré] agencies to

'encourage tham to utilize their authorities to

protect the species and its.river habitat.




1.4,
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1.4.4

1.4.5
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Meet with Tocal mining and/or industry interears
and try to 2licit their support in implementina

protective actions,

Meet with landowners adjacent to the species'
population :enters and inform them of the project
and try to yet their support in habitat protection

measures.

Develop an cducational program using such items as
siide/tape hows, brochures, etc. Present this
material to business groups, civic groups, Boy

Scouts, chu:ch organizations, etc.

Determine the feasibility of reestablishing the species in rivers

within its historic range and introduce where feasible and

necessary to meet recovery objectives.

2.1

2.2

Survey rivers within :he species' historic range to determine
the availability and ~ocation of suitable. transplant sites.
This can include area: for population expansion within rivers

where the species presently exists.

Investigate and deternine the best method of establishing new

populations, f.e., inuroduction of adults, juveniles,
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artificially raised individuals, or other means or

combinations,

2.3 Reestablish species within historic range where it is likely
it will become established and where needed to meet the

recovery objectives.

2.4 Implement the same protective measures for these introduced
populations as outlinad for established populations in

numbers 1.3 through 1.4 above.

3. Conduct, on a need to know basis, 1ife history studies not covered
under section 1.2.2 above, i.e., age and qrowth, reproductive
biology, longevity, natural mortality factors, and popU]ation

dynamics. o o

4. Investigate the necessity for habitat improvement and, if feasible
and necessary to meet recosery, develop techniques and sites for

habitat improvement and imilement.

5. Develop and implement a program to maniter population level:, ord
habitat conditions of prescrtly estezblished populetinns ar well -

introduced and expanding populations. .

6.  Annually assess overall success of recovery program and recommend
action (changes in recover' objectives, déTist, continued

protection, implement new reasures, other studies, etc.).
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C. Narrative Qutline

1. Preserve populations and currently occupied habitat of the

yellowfin madtom. Introduction of the species back into its

former range may be feasible; however, the protection of
established populations ani their essential habitat is the key to

the survival of the species.

1.1 Continue to utilize etisting legislation and regulations

(Federal and state endangered species laws, water quality

requirements, stream #1teration regulations, etc.) to protect

the‘species and its hibitat, This species, although listed
as Threatened, could casily become Endangered if the

presently known populations are not maintained.

1.2 Conduct population and habitat surveys.

1.2.1 Determine species' present distribution and status.

The entire [resent distribution of the species must
be determined. The species may be present in other
streams within the Tennessee River drainage--such
as the Little River in Russell and Tazewell
Counties, Virginia, Big Moccasin Creek in Scott
.County, Virginia, the Tennessee River tributaries
in northwest Alabama, and the Duck Piver
tributaries in Tennessee. Once distribution and

status are known, the future emphasis of the




1.2.2

1.2.3

1.2.4
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recovery plin can be charted. If other populations

are found, jrotection of habitat may be the prime

“management 1ool. However, if no other populations

are encountered, introductions w111_be necessary,

Characterize the habitat and ecological association

and determire essential elements (biotic and .

abiotic factors) of the species' habitat for all

1ife history stages on a need to know basis,

Knowledge of the species habitat needs will enable
the recovery effort to focus managgment and
protection efforts on the habitat and ecological
associations required for the survival of the

species.

Determine the extent of the spebies' preferred

habitat. As knowledge on the preferred habitat is

gathered, this information should be utilized to
delineate spacific habitat areas within each stream

that need spzcial attention,

Present the ibove information in a mahner which

identifies syecific areas in need of special

attention. The use of maps delineating areas of

special concern will allow planners to avoid

sensitive arcas,




17

1.3 Determine present and foreseeable threats to the yellowfin

madtom and strive to ninimize and/or eliminate the threats

where necessary to me:t the recovery objective. Each river

system inhabited by tie species will be subject to certain
environmental influen:es which threaten the species and its
habitat. To minimize and/or eliminate these threats where
needed to meet recove-y, the threats must be identified; they
must be correlated with species specific habitat requirements
gathered under 1.2.2; and measures must be taken to alleviate

the problem areas.

1.3.1 -Determine iipacts of coal industry related

pollution on the species in the Powell River. Coal

related sil:ation is a_major watef and substrate
quality problem in the Powell River. The extent of
its impact on the specfes must be determined. It
is Tikely that recovery of the species in the
Powell is not possible without control of this

problem.

1.3.2  Investigate and inventory other factors negatively

impacting the species and its environment. Threats

to the spec es in each river must be assessed.
Some threat: such as gravel dredging and point
source pollitants will be fairly obvious to

determine. However, other subtle factors such as
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the impact of pesticides may need to be evaluated

in some streams,

1.3.3  Solicit information on proposed and planned

projects that may impact the species. If the

species is tc be delisted, the Service must be
agsured that there are no proposed and/or planned
projects that could likely jeopardize the continued
existence of the species. Once all negative |
factors are éssessed, those thét are seriously
affecting the species will need to be m%nimized in

order to effect recovery of the species.

1.3.4 Evaluate the potential threat to the species of

overcollecting. If overcollecting is;a threat,

methods to control it should be implemented.
However, such restrictions should not unduly
* {nterfere with legitimate and beneficial research

by professional fchthyo1ogists.

“1.3.5 Determine meiasures that are needed to minimize

and/or eliminate any adverse impacts and implement

where necessary to meet the criteria outlined ir

the recovery objectives.

1.4 Solicit help in protec:ing the species and its essential

habitat. Section 7 Coisultation under the Endangered Species
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Act and Fish and Wild ife Coordination activities can assist

in protecting the species, but these programs alone cannot

recover the species. The assistance of Federal and state

agencies and local governments will be essential. Also,

support of the local industrial and business community, as

well as local people, will be needed to meet the goal of

recovering the species. Without a commitment from the people

in these river valleys who have an influence on habitat

quality, the recovery effort will be doomed.

1.4.1

1.4.2

1.4.3

1.4.4

Meet with Tocal government officials and regional

and local planners to inform them of our plans to

attempt recovery and request their support.

Work with local, state, and Federal agencies to

encourage theam to utilize their authorities to

protect the species and its river habitat.

Meet with To:al mining and/or industry interests

and try to elicit their support in implementing

protective a:tions.

Lt

Meet with landowners adjacent to the.species'

population centers and inform them of the project

and try to get their support in habitat protection

measures.
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1.4.5 Develop an aducational program using such items as

slide/tape shows, brochures, etc. Present this

material to business groups, civic groups, Boy

Scouts, church organizations,.etc; Educational

material outlined in the goals of the recovery
action with emphasis on the other benefits of
maintaining and upgrading habitat quality will be
extremely useful in informing the public of our

actions.

Determine the feasibi1ity 0f reestablishing the species‘back into

rivers within its historic range and introduce where feasible and

nécessary to meet recovery objectives. Introductiorns may be

necessary in order to 1ncrua§e the number of these populations of
madtoms and thus increase .he security of the species. In some
cases, introductions will '"nvolve other streams outside its
‘present range., However, introductions may also be useful to

accelerate the expansion o’ a species within a stream such as the

" - Powell River. X ,

2.1 Survey rivers within the species' historic range to determine

the availability and 'ocation of suitable transplant sites.

This can include area: for population expansion within rivers

where the species presently exists, The first step in the

reintroduction of the species will be to Tocate suitable




2.2

2.3

2.4
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habitat for transplants. The information collected under

Section 1.2 will be essential in locating these sites.

Investigate and deternine the best method of establishing new

populations, i.e., in:roduction of adults, juveniles,

artificially raised individuals, or other means or

combinations. Sufficient stock may not be available in the
streams presently inhabited by the species to allow for
enough madtoms to be ‘:aken from these riveré to meet the
needs for successful introductions., It may be necessary to
artificially rear the yellowfin madtoms in a hatchery

situation and use these individuals for stocking new rivers,

Reintroduce species w thin historic range where it is likely

it will become establ  shed and where needed to meet the

recovery objectives. If habitat is available, introductions

are 1ikely to succeed and introductions are needed to meet
the recovery objectives, the introduction of the species into

other rivers within fiis historic range should proceed.

Implement the same protective measures for these introduced

populations as outlined for estabiished populations in

numbers 1.3 through 1.4 above.

-Conduct life history studies not covered under section 1.2.2

above, i.e., age and growtl, reproductive biolody, longevity,

natural mortality facters, and population dynam?cs.' Much of the
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information needed to manaje the species will be_hvailéb]e after
completion of the tasks ou:lined in 1,2.2. However studies
involving the fish's 1ife history will Tikely be required to fully

understand the response of the species -to protective measures.

Investigate the necessity ~“or habitat improvement and, if feasible

and necessary to meet recorery, develop techniques and sites for

habitat improvement and implement. Specific components of the

madtom's habitat such as s»awning substrate may be missing and
these may be limiting the jotential expansion of the species.
Habitat improvement prograns and activities may be helpful in

alleviating these Timiting factors.

Develop and implement a pragram to monitor population levels and

habitat conditions of pres:ntly established pdpu]ations as well as

introduced and expanding pipulations. Once recovery actions are
implemented, the response >f the species and its habitat must be
monitored to assess any prigress towards recovery. This will

1ikely require an annual cansus schedule.

“Annually assess overall success of recovery program and recommend

action (Changes in recovery objectives delist, continued

protection, implement new neasures, other studies, etc.). The

recovery plan must be evaliated periodically to determine if it is

on track and to recommend future actions. " As more is learned

about the species; the recovery objectives may need to be

modified.
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PART 111

IMPLEMENTATION SCHEDULE

Priorities within this section [Column 4) have been assigned according
to the following:

Priority 1 - Those actions absolutely necessary to prevent
extinction of the species,

Priority 2 - Those actions necessary to maintain the species'
current status. -

Priority 3 - A1l other actions necessary to provide for full
recovery of the species .
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GENERAL CATEGORIES FOR IMPLEMENTATION SCHEDULES *
Information Gathering - I or R (research)

1. Population status

2. Habitat status

3. Habitat requirements
4. Management techniques
5. Taxonomic studies

6. Demographic studies
7. Propagation

8. Migration

9. Predation

10. Competition

11. Disease

12, Envirommental contéeéminant
13. Reintroduction

14. Other information

Management - M

1. Propagation

2. Reintroduction

3. Habitat maintenance and manipulation
4. Predator and competitor control

5. Depredation control

6. Disease control

7. Other management

Acquisition - A

1. Lease

2. Easement

3. Management agreemert
4., Exchange

5. Withdrawal

6. Fee title

7. Qther

Other - 0

1. Information and education
2. Law enforcement

3. Regulations

4,  Administration

*  (Column 1) ~ Primarily for use by the U.S. Fish and
WiTdlife Service.
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Knoxville, Tennessee 37920

Mr. Sam Pearsall

Program Coordinator

Tennessee Department of Conservation
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Nashville, Tennessee 37203

Supervisor
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Mr. John E. Alcock
Regional Forester

U.S. Forest Service

1720 Peachtree Road, N.W.
Atlanta, Georgia 30367

Mr. Byron Freeman

Department of Zoology
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Athens, Georgia 30602

Dr. Robert E. Jenkins

Department of Biology

Roanoke College
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Mr. Noel Burkhead
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Roanoke College
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Knoxville, Tennessee 37916
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Richmond, Virginia 23230

Mr. Brian Shult

State Director

The Nature Conservancy

619 E. High Street
Charlottesville, Virginia 22901
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The Nature Conservancy

P.0. Box 3017
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Superintendent
Great Smoky Mountains Nat1ona1 Park
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Field Supervisor

U.S. Fish and Wildlife Service
P.0. Box 845

Cookeville, Tennessee

Mr. Robert M. Baker
Regional Director
National Park Service
75 Spring Street, S.W.
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Virginia Wildlife Federation
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Norfolk, Virginia 23501

Dr. R. Don Estes

Leader

Tennessee Cooperative Unit
Tennessee Technological University
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Cookeville, Tennessee 35801

Mr. John Hardcastle

Chapter Chairman

The Nature Conservancy
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. Dr. Tom Ripley

- Manager, Office of Natural Resources
Tennessee Valley Authority

Locust Street Building

Knoxville, Tennessee 37902

Mr. Richard Fitz

Tennessee Valley Authority
Locust Street Building
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Mr. John dJenkinson
Tennessee Yalley Authority
Evans Building

Knoxvilie, Tennessee 37902

Mr. Bruce Bauer
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Robert V. Davis, Executive Director
State Water Control Board '
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Dr. William M. Howell
Biology Department
Samford University
Birmingham, Alabama 35209
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Department of Biology
University of Alabama
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University, Alabama 35486
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Tennessee Valley Authority Forestry
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Professor of Biology
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Mr., Thomas S. Jandebeur
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Dr. Richard Neves
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Howard Larsen, Reg1ona1 Director (AFA)

U.S. Fish and Wildlife Service
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Dr. David Lindquist

Curator of Fishes

Biology Department
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