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DISCLAIMER

Recovery plans delineate reasonable actions that are believed to be required to recover and/or
protect listed species. Plans are published by the U.S. Fish and Wildlife Service, sometimes
prepared with the assistance of recovery teams, contractors, state agencies, and others.

Objectives will be determined and any necessary funds made available subject to budgetary and
other constraints affecting the parties involved, as well as the need to address other priorities.
Recovery plans do not necessarily represent the views, official positions, or approval of any
individuals or agencies involved in the plan formulation, other than the U.S. Fish and Wildlife
Service. They represent the official position of the U.S. Fish and Wildlife Service only after they
have been signed by the Regional Director or Director as approved. Approved recovery plans are
subject to modification as dictated by new findings, changes in species status, and the completion
of recovery tasks.

Literature citations should read as follows:

U.S. Fish and Wildlife Service. 1996. Technical/Agency Draft Anthony's Riversnail Recovery
Plan. Atlanta, GA. 31 pp.

Additional copies may be purchased from:

Fish and Wildlife Reference Service

5430 Grosvenor Lane, Suite 110

Bethesda, Maryland 20814

Phone: 301/492-6403 or
1-800/582-3421

The fees for recovery plans vary, depending on the number of pages.




EXECUTIVE SUMMARY

Current Status; Anthony's riversnail is listed as endangered with no designation of critical
habitat. This freshwater snail was once fairly widespread in the Tennessee River system. where
it was associated with shoal areas in the main stem of the Tennessee River and the lower reaches
of some of its tributaries in eastern Tennessee, northem Alabama, and northwestern Georgia.
Many of these populations have been lost as a result of impoundments and the general
deterioration of water quality from siltation and other pollutants contributed by past mining
activities. poor land-use practices, and waste discharges. Only two populations of Anthony’s
riversnail are known to survive--one in the Tennessee River in Jackson County, Alabama, and
Marion County, Tennessee, extending into the lower Sequatchie River, Marion County,
Tennessee: and one restricted to the lower reaches of Limestone Creek, Limestone County,
Alabama.

Habitat Requirements and Limiting Factors: Historic and recent records of Anthony's
riversnail suggest that the species is primarily a big-river species typically found on large
submerged objects (e.g., rocks, logs, etc.) or gravelly substrata in relatively shallow, moderate- to
fast-flowing water. In the Sequatchie River the species was found primarily in areas of transition
between the swiftly flowing water of runs and riffles and the calmer water of pools. In
Limestone Creek the species was generally found in the moderately flowing water of stream runs
and riffles. The potential for degradation of the water and substrata quality in the two areas
where Anthony's riversnail exists is the most significant threat to the species' continued survival.
Unless new populations are found or reestablished and existing populations are maintained, this
species will remain in jeopardy of extinction for the foreseeable future.

Recovery Objective: Delisting.

Recovery Criteria: Downlist from endangered to threatened status when the following criteria
are met: (1) through protection of both existing populations and successful reestablishment or
discovery of additional populations, a total of four distinct viable populations exist within the
species' historic range; (2) each of the four populations must have at least two year classes
present and show evidence of successful reproduction (with at least one juvenile age class
present); (3) ail four populations and their habitats are protected from present and foreseeable
threats; and (4) all four populations remain stable or increase over a period of at least 10 years.

Delist when the following criteria are met: (1) through protection of both existing populations
and successful establishment or discovery of additional populations, a total of six distinct viable
populations exist within the species’ historic range; (2) each of the six populations must have at
least two vear classes present and show evidence of reproduction, with at least one juvenile age
class present; (3) all six populations and their habitats are protected from present and foreseeable
threats; and (4) all six populations remain stable or increase over a period of at least 10 years..




Actions Needed:

|

o
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. Utilize existing legislation/regulations to protect the species.

Elicit support for recovery efforts through the development and utilization of an
‘information/education program.

Search for new populations and monitor existing populations.

Determine the species” life history, habitat requirements, and threats.
Implement management and alleviate threats to the species’ existence.

Through augmentation, reintroduction, and protection, establish six viable
populations.

7. Develop and implement cryopreservation of the species.
Cost (5000s):
1996 5.5 8.0 6.0 25.0 0.0 30.0 85| 83.0
1997 5.5 5.5 6.0 25.0 25.0 30.0 85| 1055
1998 5.5 3.0 4.0 25.0 250 - 300 2.0 94.5
1999 5.5 0.0 0.0 0.0 25.0 10.0 2.0 425
2000 5.5 0.0 4.0 0.0 ? 10.0 2.0 21.5%
2001 5.5 2.0 0.0 0.0 ? 10.0 2.0 19.5*
2002 5.5 0.0 5.5 0.0 ? 0.0 20| 13.0%
2003 5.5 0.0 0.0 0.0 ? 0.0 2.0 7.5%
2004 5.5 2.0 .55 0.0 ? 0.0 2.0 15.0%
2005 5.5 0.0 0.0 0.0 ? 0.0 2.0 7.5%
2006 5.5 .0 551 0.0 ? 0.0 2.0 13.0%
Total 60.5 20.5 365 75.0 75.0% 120.0 35.0 | 422.5*

* Habitat improvement costs needed for the species’ recovery will not be known until the
magnitude of specific threats is determined through research.

Date of Recovery: The downlisting and delisting dates cannot be estimated at this time. A time
period of at least 10 years is needed to document the stability of populations.




PART 1

INTRODUCTION

On April 15, 1994, the U.S. Fish and Wildlife Service (Service) listed Anthony's riversnail
{Athearnia anthonvi) as an endangered species (Service 1994). Critical habitat was not
designated. Only two small populations of the species are known to survive--one in the
Tennessee River and extreme lower Sequatchie River, Marion County, Tennessee, and Jackson
County, Alabama, (Tennessee River/Sequatchie River population) and one population restricted
to the lower reaches of Limestone Creek, Limestone County, Alabama (Limestone Creek
population). The species' continued existence is dependent upon maintaining the water and
habitat quality of these two sites and reestablishing and protecting additional populations
elsewhere within the species' historic range.

*

Description, Distribution, and Life History

Anthony's riversnail was originally described from specimens collected in the "Holstein"
(=Holston) River, near Knoxville, Tennessee ("Budd," in Redfield, 1854). Itis a relatively large
freshwater snail of the family Pleuroceridae. The species grows to about 2.5 centimeters (1 inch)
in shell length (base to top of spire). Its shell is ovate and olive green to yellowish brown in
color, with variable purplish or brownish bands that encircle the body whorl (largest whorl). The

shell spire is short and has about four whorls, though often those above the body whor! are badly




eroded. The body whorl of adults is strongly shouldered, with a series of large, irregular, obtuse
tubercles. The tubercles are often little more than broad undulations of the shoulder. The shell
aperture is ovz;lte with a thin outer lip, often with some purple coloration within. The columellar
lip is reflected so that it partially or entirely covers a deep umbilical depression (adapted from
Gordon 1991). Juvenile Anthony’s riversnails are distinct, being as wide (mgasured across the
aperture) as long, with pointed spires and bases. This shape, along, with a heavy carina, gives
them a saucer-shaped appearance. As an individual grows the carina gradually disappears, and

the shell attains dimensions that are greater in length than width.

Anthony's riversnail is primarily a big-river species that was historically found in the Tennessee
River and lower reaches of some of its tributaries. The snail was historicaily known from the
main stem of the Tennessee River from Knoxville, Knox County, Tennessee, downstream to
Muscle Shoals, Colbert and Lauderdale Counties, Alabama (Goodrich 1931, Bogan and
Parmalee 1983). In his discussion of the shel} characters of this species, Goodrich (1931) also
mentioned specimens from the Little Tennessee River (probably from near its mouth, Loudon
County, Tennessee); Sequatchie River EMarion County, Tennessee); Little Sequatchie River
(Marion County, Tennessee); and Frénch Broad River (near its mouth) and Battle Creek (Marion
County, Tennessee). In a similar paper, Goodrich (1941) described Specimens from the Clinch
River in Tennessee. To this list, Bogan and Parmalee ( 1983) added the Nolichucky River (Green
County, Tennessee); Beaver Creek (Knox County, Tennessee); Tellico River (Monroe County,
Tennessee); South Chickamauga Creek (Catoosa County, Georgia); Tiger Creek (Catoosa

County, Georgia); and an additional site on the Little Tennessee River (Monroe County,
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Tennessee). Goodrich (1940) added the Elk River to the distribution of 4. anthonyi but did not
give any specific data on the locality or cite any references. Goodrich (1941) also mentioned
Piney Creek as the collection locality of some shells that he discussed in his paper on pleurocerid
shell sculpture. Though he did not give the locality of Piney Creek, it is likely located in
Limestone County, Alabama. The Piney Creek in Limestone County, Alabama, is part of the

Limestone Creek system, in which a population of 4. anthonyi currently exists.

Presently only two populations of 4. anthonyi are known to survive. The largest of these occurs
in the Tennessee River, Jackson County, Alabama (Jenkinson 1994), and Marion County,
Tennessee (Garner 1994). It extends a short distance into the lower Sequatchie River, Marion
County, Tennessee (M. Gordon, Tennessee Technological University, and S. Ahlstedt,

U.S. Geological Survey, personal communications, 1991). The other surviving population is
restricted to a relatively short reach of Limestone Creek in Limestone County, Alabama

(F. Thompson, Florida Museum of Natural History, personal communication, 1991; Garner

1992).

Very little is known concerning the life history and ecological requirements of A anthonyi.
Though little information on the habitat preferences of 4. anthonyi is available in the literature,
the fact that it was much more widespread in the preimpounded Tennessee River suggests that
the species preferred the shallow, swiftly flowing water that was found there before the dams
were built. The remaining Tennessee River population is found a short distance downstream of
Nickajack Dam (Garner 1994, Jenkinson 1994). The habitat below most of the Tennessee River

3




dams is riverine, with rocky substrata and moderate to heavy current much of the time (personal
observation). Goodrich (1931) reported collecting the species from three streams, with the water
in each “. . . sl.ow moving at the season, which was late summer . . . . but he speculated that all
were probably subject to high flow at other times of the year. In the Sequatchie River, the
species was reported to have been found primarily on large submerged objects (e.g., rocks, logs,
etc.) in areas of transition between the swiftly flowing water of runs and riffles and the calmer
water of pools (Ahlstedt, personal communication, 1995). In Limestone Creek the species was

generally found in the moderately flowing water of stream runs on submerged objects and

gravelly substrata (Garner 1992). . ‘

Many populations of the species were lost when large portions of the Tennessee River and the
lower reaches of its tributaries were impounded (Stein 1976). These impoundments also resulted
in fragmentation and isolation of the remaining populations, making them more vulnerable to
extirpation from other environmental perturbations. Additional population losses and declines
are likely attributable to the general deterioration of the water and substrata quality that has
occurred due to inadequate erosion/sed;mentation control during mining, agricultural, timbering,
and construction activities; run-off and discharge of organic and inorganic pollutants from
industrial, municipal, agricultural, and other point and nonpoint sources; habitat alterations
associated with channelization and dredging activities; and other natural and human-related

factors that adversely modify the aquatic environment. Many of these factors continue 1o

threaten the two surviving populations.




Because both extant populations of Anthony's riversnail are restricted to short river reaches, each
is vulnerable to extirpation from a single catastrophic event, such as a toxic chemical spill or an
activity resulting in a major river channel/habitat modiﬁcation. Additionally. because these
populations are isolated by impoundments, recolonization of additional habitats would be

unlikely without human intervention.

Disease, parasites, and predation may also pose a threat to the continued existence of Anthony's
riversnail. While diseases of pleurocerid snails have not been identified, like most other groups
of aquatic mollusks, pleurocerids are often heavily infested with various parasites. While these
infestations are thought to rarely be fatal, they may affect reproduction and function as a
controlling factor in population dynamics (Gordon 1991). Also, thé species is presumably
consumed by various invertebrate and vertebrate predatofs, such as aquatic fly larvae, crayfish,
leeches, salamanders, freshwater drum, muskrats, racoons, etc. While the effects of predation on
Anthony's riversnail have not been studied, predation is not thought to be a significant threat to a
healthy population but could, as suggested by Neves and Odum (1989), limit the recovery or

contribute to the local extirpation of populations already depleted by other factors.




PART Ik

RECOVERY

A. Recovery Objective

The immediate goal of this recovery plan is to maintain the only known surviving
populations of Athearnia anthonyi and to protect its remaining habitat from present and
foreseeable threats. There are presently only two known surviving populations of this
species--the Tennessee River/Sequatchie River population in Marion County, Tenngssee, and
Jackson County, Alabama, and the Limestone Creek population in Limestone County,
Alabama. Lack of proper protection and management of these populations will preclude
recovery of the Anthony's riversnail and will ultimately lead to the species' extinction.

The ultimate goal is to restore and Ir;aintain viable populations* of 4, anthonyi within a
significant portion of its historic range and remove the species from the Federal List of

Endangered and Threatened Wildlife and Plants.

* Viable population - A naturally reproducing population that is large enough to maintain

sufficient genetic variation to enable it to evolve and respond to natural environmental




changes. The number of individuals needed and the amount and quality of habitat required

to meet this criterion will be determined for the species as one of the recovery tasks.

Reclassification to threatened:

Anthony's riversnail will be considered for reclassification to threatened status when the
likelihood of the species’ becoming extinct in the foreseeable future has been eliminated by

achievement of the following criteria:

1. Through protection of existing populations and through the successful establishment of
reintroduced populations or the discovery of additional populations, a total of four distinct
viable populations exist. These four pdpulations shall be distributed throughout the

species' historic range.

o]

At least two distinct, naturally reproduced year classes exist within each of the four

populations. One of these year classes must have been produced within the 2 years prior

to the time the species is reclassified from endangered to threatened.

3. Biological and ecological studies have been completed and an& required recovery
measures dexfeloped and implemented from these studies are beginning to show signs of
success, as evidenced by a significant increase in population density and/or an increase in
the length of the river reach inhabited by each of the four populations.
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4. Where habitat has been degraded, noticeable improvements in water and substratum

quality have occurred.

5. Each of these four populations and their habitats are protected from any present and

foreseeable threats that would jeopardize their continued existence.
6. All four populations remain stable or increase over a period of at least 10 years.

Anthony's riversnail will be considered for removal from Endangered Species Act protection
when the likelihood of the species’ becoming threatened in the foreseeable future has been

eliminated by the achievement of the following criteria:

1. Through protection of existing populations and through successful establishment of
reintroduced populations or the discovery of additional populations, a total of six distinct
viable populations exist. These populations shall be distributed throughout the species’

historic range.

2. Two distinct, naturally reproduced year classes exist within each of the six populations.
One of these year classes must have been produced within the 2 years prior to the recovery

date.
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Studies of the snail's biological and ecological requirements have been completed and
recovery measures developed and implemented from these studies have been successful,
as evidenced by a significant increase in population density and/or an increase in the

length of the river reach inhabited by each of these six populations.

Where habitat has been degraded, noticeable improvements in water and substratum

quality have occurred.

. Each of these six populations and their habitats are protected from any present and

foreseeable threats that would jeopardize their continued existence.

All six of the populations remain stable or increase over a period of at Ieast 15 years.




B. Narrative Qutline

1. Protect existing populations and essential habitat. Presently only two populations of

A. anthonyi are known to exist. If the species is to survive and expand its range,
protection of the existing populations and remaining areas of suitable habitat is vital.
Unless immediate steps are taken to stop the decline of the spectes and protect and secure

these relict populations, the species will likely be extinct in the very near future.

1.1 Utilize exjsting legislation and regulations (Federal Endangered Species Act, Federal
and State water quality regulations, stream alteration regulations, surface mining

laws, ete.) o protect the species and jts habitat. Prior to and during implementation

of this recovery plan, the present populations can be protected only by the full
enforcement of existing laws and regulations. Unless this objective is met, any
recovery activities would be essentially moot. Habitat and water quality degradation
have severely reduced the species' range and continue to threaten the only remaining
populations. Complete con;pliance with Federal and State laws and regulations

designed to protect water and habitat quality must be ensured if 4. anthonyi is to

survive,

1.2 Work with appropriate Federa! and State regulatorv and review agencies to identifv

ess proj and/or activiti at coul v jve n i

and to ensure jncorporation of measures for protecting the species and its habitat into

10




1.3

such activities. Through Section 7 of the Endangered Species Act, the Fish and
Wildlife Coordination Act, Clean Water Act, etc., Federal and State regulatory and
review agenc;ies must work together to carefully evaluate and identify actions and
activities that could potentially have an adverse effect on the species and its habitat.
Once impacts have been identified, regulatory and/or permitting agencies must be
encouraged to utilize their authorities to ensure that the species and its habitat are

adequately protected from such activities.

Solicit help in protecting and enhancing the species and its essential habitat. The
assistance and support of conservation groups, local governments and regional and
local planners will be essential in meeting the goal of recovering 4. anthonyi. Also,
the support of local industrial, business, silvicultural and agricultural communities, as
well as local residents, will be needed. Construction, forestry, and agricultural "best
management practices” should be implemented by all landowners, and National
Pollution Discharge Elimination System Permit compliance must be encouraged and
enforced. Local land-use ;;lanning should be encouraged in order to protect water
resources, and individuals need to be informed as to why and how they should protect
creeks and rivers. Efforts such as the Service's Partners for Wildlife Program and
programs offered through Federal and State departments of agriculture must be

utilized to encourage and assist landowners with the restoration of degraded areas that

are contributing to sedimentation or water pollution problems. Without a

1




1.4

commitment from the local people who have an influence on habitat quality in the

streams inhabited by the species, recovery efforts will be difficult.

1.3.1 Meet with local government officials and regional and local planners to inform

them of our plans to attempt recovery and solicit their support for protection of

the species and its essential habitat,

1.3.2 Meet with local ines i i ini nd industry interest

elicit their support in implementing protective actions.

1.3.3 Develo educational program usi ch items ide/tape show

brochures, etc. Present this material to business and industrial groups. civic
groups. schools, church organizations, etc. Educational material outlining the

recovery goals and emphasizing the benefits of maintaining and upgrading
habitat quality will be extremely useful in informing the public of our actions

*

and implementing Tasks 1.3.1 and 1.3.2 above.

Encourage the establi ent reti_ther ity desionati strea r

reintreduced populations. The Service should work with the Environmental
Protection Agency and appropriate State agencies in Tennessee and Alabama to have
special status assigned to river reaches inhabited by the species that would provide

12




increased protection to 4. anthonyi and the quality of the rivers and streams in which

it survives.

2. Determine threats to the species, conduct research pecessarv for the species’' management
and recovery, and implement management where needed.

2.1 Conduet life historv research on the species (food habits and age. growth,
reproduction, and mortality rates) and characterize the species’ habitat requirements

(relevant physical, biological, and chemical components) for all life history stages.

Detailed knowledge is needed with regard to the species’ life cycle, habitat
requirements; community structures of associjated flora and fauna; and how these
factors affect reproduction, growth, and mortality rates in order to focus management

and recovery efforts on specific problems.

2.2 Identifv and elimi ent and future threats to the species' survival. Water
quality and habitat degradation resulting from siltation and other pollutants from
numerous point and nonpeint sources appear to be major contributing factors in the
reduction of the species' range. The nature of and mechanisms by which these and'
other factors impact the species are not entirely understood. The extent to which the
species can withstand these adverse impacts is unknown. To minimize and eliminate

these threats (where necessary to meet recovery), the information gathered in Task 2.1

13




2.3

must be utilized to target and correct specific problem areas and determine the

specific causative agent(s).

Investigate relationships with nonnative bivalves and prevent introduction/spread. Of

concern among malacologists is the potential effect of the introduced zebra mussel
(Dreissena polymorpha) on native freshwater fauna, including snails. Introductions
of nonindigenous fish may also pose a significant threat to 4. anthonyi. The
relationship between these nonindigenous species and the native fauna should be
thoroughly investigated, and measures should be implemented (where feasible) to

prevent and/or minimize their expansion and impact.

Based on the biological data and threat analysis, investigate the need for management,

including habitat improvement. Implement management where needed 10 secure

viable populations. Specific components of habitat or biological needs may be

lacking, and this may limit the species' potential expansion. Habitat improvement

"

programs may be needed to alleviate limiting factors.

Determine the number of indjviduals reauifed to maintéin a viable population and the
genetic viability of existing populations. Long-term management of 4. anthonyi
populations will require knowledge of the genetic compositién of each population, the
number of individuals necessary to maintain genetic viability, and an understanding
of the factors that affect viability. Such studies should develop and use techniques

14
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that minimize the sacrifice of individuals from natural populations (examples include
salvage and analysis of individuals killed incidentally, nonlethal analysis of
individuals using small excised tissue samples, production of an experimental
cultured population, and development of such techniques using more common

surrogate species).

Search for additional populations and/or habitat suitable for reintroduction efforts.
Distributional studies of this species have been completed. However, it is possible that
some relic populations were missed, and further study may yield additional populations.
Also, surveys are needed to record and monitor any future range reductions or expansions

and suitable habitat for reintroductions.

Determine the feasibility of angmenting extant populatj establishin ulations
within the species' historic range and reintroduce where feasible. Presently there are only
two known remaining populations of 4. anthonyi--the Tennessee River/Sequatchie River
popuiation and the Limestone.Creek population. For the species to survive it may be
necessary at some point in the future for these populations to be supplemented to enable
them to reach or maintain a viable size. Also, recovery of A. anthonyi cannot be achieved
without the reestablishment of the species throughout a significant portion of its historic |
range. While much of the species’ historic habitat has been inundated by impoundments,
there may be areas within the species' historic range that could support reestablished
populations. Portions of the Tellico River, Holston River, French Broad River, Elk River,

15




and Shoal Creek, or other waters within the historic range of 4. anthonyi, may contain
suitable habitat and should be evaluated for potential reintroduction of the species.
Because the majority of the areas from which the species has been eliminated are isolated
from existing populations, natural reestablishment of these areas by the species is
impossible and will require human assistance. However, before reintroduction activities
can be carried out with any conﬁd.ence that they can be successful, additional research is
necessary to determine the range of environmental requirements of the species and
successful techniques for its reintroduction. Further, artificial propagation of the species
may be necessary in order to obtain sufficient numbers of the species for successful

reintroductions.

4.1 Determine the need. appropriateness. and feasibility of augmenting and expanding
existing populations. Implementation of this task will be based on population size,

habitat quality, and the likelihood of long-term benefits.

4.2 Develop a successful technique for reestablishing and augmenting populations. It is

possible that sufficient specimens of A. anthonyi are not currently available to allow
for the translocation of enough individuals of the species to reestablish the number of
viable populations needed for the downlisting and eventual recovery of the species,
There is an immediate need to develop techniques for propagating and holding

mollusks for prolonged periods and rearing juveniles to a size and age at which they
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can be successfully transplanted. Reintroduction techniques must also be developed

to ensure success,

4.3 Coordinate with appropriate Federal and State agency personnel, Jocal governments,
and interested parties to identify habitat suitable for angmentation and reintroduction
and those sites most easily protected from future threats.

‘4.4 Augment existi tions wher ed, establish new ulations within th

species' historic range, and evaluate success. Using the techniques developed in

‘Task 4.2, introduce and monitor success.

4.5 Implement the same protective measures for any introduced populations as outlined

for established populations.

Develop and implement cryogenic technjques to preserve the species’ genetic material
until such time as conditions are suitable for reintroduction. Habitat conditions within the

species' historic range may not currently be suitable for a reintroduction of 4. anthonyi to
succeed. Cryogenic preservation of 4. anthonyi could maintain genetic material from all
the extant populations {much like seed banks for endangered plants) until successful
propagation techniques have been developed and habitat is suitable for reestablishment of
the species. Additionally, if a population were lost to a catastrophic event, such as a toxic
chemical spill, cryogenic preservation could, if the techniques can be developed, allow for

17




the eventual reestablishment of the population using genetic material preserved from that

population,

. Develop and implement a program to monitor population levels and habitat conditions of

existing populations, as well as newlv discovered. introduced, or expanding populations.

During and after recovery actions are implemented, the status of the species and its habitat
must be monitored to assess any progress toward recovery. Quantitative samples should
be taken to determine densities of adults and juveniles. Monitoring should be conducted

on a biennial schedule.

- Annually assess the overall success of the recovery program and recommend action

(changes in recovery objectives. delist. continue 1o protect, implement new measures.

other studies, etc.). The recovery plan must be evaluated periodically to determine if it is
on track and to recommend future actions. As more is learned about the species and as

conditions change, recovery objectives may need to be modified.

-
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PART III

IMPLEMENTATION SCHEDULE

Priorities in column one of the following Implementation Schedule are assigned as follows:

1. Priority 1 - An action that must be taken to prevent extinction or to prevent the
species from declining irreversibly in the foreseeable future.

2. Priority 2 - An action that must be taken to prevent a significant decline in
species population/habitat quality or some other significant negative impact
short of extinction.

3. Priority 3 - All other actions necessary to meet the recovery objective.

Key to Acronyms Used in Thi 1 ntati ch e

ES - Ecological Services Division, U.S. Fish and Wildlife Service

FA - Other Federal Agencies - Includes the Tennessee Valley Authority, U.S. Natural
Resources Conservation Service, U.S. Forest Service, U.S. Army Corps of Engineers,
U.S. Environmental Protection Agency, and Office of Surface Mining.

FWS - U.S. Fish and Wildlife Service

LE - Law Enforcement Division, U.S. Fish and Wildlife Service

R4 - Region 4 (Southeast Region), U.S. Fish and Wildlife Service

SCA - State Conservation Agencies - Includes the Tennessee Department of Environment and
Conservation, Tennessee Wildlife Resources Agency, Georgia Department of Natural
Resources, Alabama Diviston of Game and Fish, Alabama Department of Conservation
and Natural Resources, Alabama Natural Heritage Program, and Geological Survey of
Alabama.

TNC - The Nature Conservancy
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PART IV

LIST OF RECIPIENTS

The following agencies, organizations, and individuals were mailed copies of this recovery plan.
This does not imply that they provided comments or endorsed the contents of this plan.

Mr. Jack E. Ravan

Regional Administrator
Environmental Protection Agency
345 Courtland Street, NE.
Atlanta, Georgia 30365

Director

Office of Hydropower Licensing
Federal Energy Regulatory Commission
825 North Capitol Street, NE.
Washington, DC 20426

Lt. Col. John Whisler

Nashville District Engineer

U.S. Army Corps of Engineers
P.O. Box 1070

Nashville, Tennessee 37202-1070

*Dr. William H. Redmond

Regional Natural Heritage Project i
Tennessee Valley Authority .
Norris, Tennessee 37828

Mr. Paul Schmierbach, Manager
Environmental Quality

Tennessee Valley Authority ,
Room 201, Summer Place Building
Knoxville, Tennessee 37902

24




*Dr. James Layzer

U.S. Fish and Wildlife Service

Tennessee Cooperative Fishery Research Unit
Tennessee Technological University

Box 5114

Cookeville, Tennessee 38505

*Dr. Arthur Clarke
325 E. Bayview
Portland, Texas 78374

*Mr. Steven A. Ahlstedt
U.S. Geological Survey
1820 Midpark Drive
Knoxville, Tennessee 37921

*Dr. Arthur E. Bogan
36 Venus Way
Sewell, New Jersey 08080

*Dr. David H. Stansbery

Ohio State University

Museum of Biological Diversity
1315 Kinnear Road

Columbus, Ohio 43212-1192

Natural Resources Defense Council, Inc.
40 West 20th St:eet
New York, New York 10011

The Nautilus

American Malacologists, Inc.
Box 2255

Melbourne, Florida 32901

Fish and Wildlife Reference Service
5430 Grosvenor Lane, Suite 110
Bethesda, Maryland 20814

Wildlife Biologist

Eufaula National Wildlife Refuge
Route 2, Box 97-B

Eufaula, Alabama 36027-9294
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*Dr, Fred Thompson

Florida Museum of Natural History
Department of Natural Sciences
Museum Road:

University of Florida

Gainesville, Florida 32611-2035

Mr. Dennis Rankin

Environmental Protection Specialist
Distribution and Transmissions Branch
Rural Electrification Administration
USDA South Building, Room 3307
Washington, DC 20250

Mr. Ed Pickering

Water Resources Division
National Water Data Exchange
421 National Center

Reston, Virginia 22092

Mr. T. J. Granito

Environmental Impact Branch

U.S. Coast Guard Headquarters (G-WP-4) Room 1114-B
2100 - 2nd Street, SW.

Washington, DC 20591

Mr. Dean Shumway, Chief

Biological Resources Branch

Federal Energy Regulatory Commission )
825 N. Capitol Street, NE., RB305 .
Washington, DC 20426

Mr. Fred Regetz

Office of Environment and Energy

Department of Housing and Urban Development
Room 5136, HUD Building

451 Seventh Street, SW.

Washington, DC 20410
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Dr. Robert Stern, Director

Office of Environmental Compliance
Department of Energy

Forrestal Building, Room 4G-064
1000 Independence Avenue, SW.
Washington, DC 20585

U.S. Forest Service

Wildlife, Fisheries, and Range
1720 Peachtree Road, NW,
Atlanta, Georgia 30367

Mr. Steve Beleu

Oklahoma Department of Libraries

U.S. Government Information Division
200 NE. 18th Street

Oklahoma City, Oklahoma 73105-3298

Mr. Michael Bean, Chairman
Wildlife Program
Environmental Defense Fund
1616 P Street, NW.
Washington. DC 20036

Mr. Fred C. Schmidt, Head
Documents Department - KS
The Libraries

Colorado State University
Fort Collins, Colorado 80523

*Ms. Jayne Brim

National Biological Service
National Fisheries Research Center
7920 NW. 71st Street

Gainesville, Florida 32606

Environmental Protection Agency

Hazard Evaluation Division - EEB (TS769C)

401 M Street, SW.
Washington, DC 20460
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Project Manager (7507C)
Environmental Protection Agency
Endangered Species Protection Program
Environmental Fate and Effects Division
- Office of Pesticide Programs

401 M Street, SW.

Washington, DC 20460

*Director

Alabama Natural Heritags Program

Department of Conservation and Natural Resources
64 North Union Street, Room 752

Montgomery, Alabama 36130

Alabama Natural Diversity Inventory
Natural Resources Center

P.0. Box 6282

University, Alabama 35486

Traffic U.S.A.

World Wildlife Fund

1250 24th Street, NW., Suite 500
Washington, DC 20037

Alabama Wildlife Federation
46 Commerce Street

P.O. Box 2102

Montgomery, Alabama 36102

The Alabama Conservancy .
2717 Tth Avenue, S., Suite 201
Birmingham, Alabama 35233

*Mr. Charles Kelly, Director -

Division of Game and Fish

Alabama Department of Conservation and Natural Resources
64 North Union Street

Montgomery, Alabama 36130

Mr. David Hoge

Alabama Forestry Commission
513 Madison Avenue .
Montgomery, Alabama 36130
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Alabama Development Office
c/o State Capitol
Montgomery, Alabama 36130

District Engineer

PD-EI, Attention: J. Mallory
U.S. Army Corps of Engineers
Box 2288

Mobile, Alabama 36628

Mr. James Martin, Commissioner

Alabama Department of Conservation and Natural Resources

64 N. Union Street
Montgomery, Alabama 36130

Mr. John Black, Chairman
Limestone County Commission
County Courthouse

310 W. Washington Street
Athens, Alabama 35611

*The Nature Conservancy
2821 2nd Avenue, South, #C
Birmingham, Alabama 35233-2811

*The Nature Conservancy

Eastern Regional Office

201 Devonshire Street, 5th Floor
Boston, Massachusetts 02110

*The Nature Conservancy

1401 Peachtree Street, NE., Suite 236
Atlanta, Georgia 30309

*The Nature Conservancy
2002 Richard Jones Road, Suite 304-C
Nashville, Tennessee 37215

*The Nature Conservancy
1815 N. Lynn Street
Arlington, Virginia 22209

29




Mr. Leigh Pegues, Director

Alabama Department of Environmenta) Management
1751 Congressman W.L. Dickinson Drive
Montgomery, Alabama 36130

Refuge Manager

Wheeler National Wildlife Refuge
U.S. Fish And Wildlife Service
Route 4, Box 250

Decatur, Alabama 35603

Dr. Gary B. Blank

North Carolina State University

Box 8002

Raleigh, North Carolina 27695-8002

Mr. Alan Smith
P.O. Box 887
Mars Hill, North Carolina 28754

*Georgia Department of Natural Resources
Freshwater Wetlands and Heritage Inventory
2117 U.S. Highway 278, SE.

Social Circle, Georgia 30279

*Mr. Reginald Reeves, Director

Endangered Species Division

Tennessee Department of Environment and Conservation
401 Church Street

8th Floor, L&C Tower .

Nashville, Tennessee 37243-0447

*Mr. Milo Pyne

Tennessee Natural Heritage Program
401 Church Street

8th Floor, L&C Tower

Nashville, Tennessee 37243-0447

*Dr. John Jenkinson .

Tennessee Valley Authority

HB 28 270C-C

311 Broad Street

Chattanooga, Tennessee 37402-2801
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*Mr. Gary Myers, Executive Director
Tennessee Wildlife Resources Agency
Ellington Agricultural Center

P.O. Box 40747

Nashville, Tennessee 37204

Ms. Alice L. Gustin
Publisher/Editor

Land Use Chronicle

P.O. Box 468

Riverton, Wyoming 82501

Mr. Rich Owings

North Carolina Arboretum

P.O. Box 6617

Asheville, North Carolina 28816

Mr. Julius T. Johnson

Director of Public Affairs
Tennessee Farm Bureau Federation
P.O.Box 313

Columbia, Tennessee 38401

Mr. Charles P. Nicholson
Tennessee Valley Authority

400 West Summit Hill Drive
Knoxville, Tennessee 37902-1499

Dr. Harriet Gillett

World Conservation Monitoring Centre
219 Huntingdon Road

Cambridge CB3 0DL

United Kingdom

*Independent Peer Reviewers
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