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THE MUSSEL FAUNA OF THE CLINCH RIVER,
TENNESSEE _AND VIRGINIA
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Intensive studies of the Clinch River during the 71. The authors' records indicate 43 species, 5 of
years 1972-1975 have documented the persistence of these being post-impoundment jnvaders of the lower
viahle mussel populations at several localities river. MNineteen species thus appear to have been
within an approximate 35 kilometer reach of the extirpated from theriver; thisrepresents one-third
river {Clinch BiverMiles 186-211). This restricted of the original species assemblage. it is of espe-
ares represents _approximanely 7% of the original cial nate that 12 of these extirpated species are
eiver habitat which supported mussels, of unique Cumberlandian origin; their continued

. survival in other rivers ias tenuous,
0f 33 sites intensively sampled, the shoals at

Kyles Ford, Tennessee, and Speer's Ferry, Virginie, The authors express concern for the continued
were the moat productive, yielding 33 and 27 spe- survival of this unique faunal assemblage; adverse
cies respectively. This does not enumer:te subspe- environmental impingements pose constant threats.
cies. While this rich fauna ¢losely approximates Emphasis must be placed on the preservation of ha-
that recorded by A. E. Ortmann in 1918, the total hitats that continue to support these unique mus-
number of species recorded for the.river has signi- sel assemblages; the Climch River is certainly one
ficantly decreessed. Ortmann's records indicate 57 of the most important of these.

species; including subspecies this total becomes
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While an invasion by the Asiatic Clam, Corbicula
The Tennesses River drainage above Walden Gorge, of. manilensis, has taken place in the Clinch River
defined as the Upper Temnessee River System, his- within thepast fewyears, that problem is not dealt
torically supported one of the richest freshwater with in this report. Additionally, data on gastro-
molluscan faunas inthe world. Habitat destpuction, pod distribution are mot included here. -

particularly inthe Holston, French Broad, end Pow-

«1l Rivers, has reduced this omce rich fauna to a

few scattered populations. Concern {for the remain- '
ing fauna, particularly those species endemic to the ° ACKHOWL EDG EMERTS

Cumberland Platesu, prospted this swudy of the Up- wo e
per Clinch River. The suthors have defined the Dr. Henry ven der Schalie (The University of Mi-
‘Upper Clinch River' as the reaches of this drain- chigan and Ecological Consultants, Inc.) Proyiclled
age shbove the direct influence of impoundment. invaluable helpin conducting field work, pfoudmg
is study thus deals primarily with the musskl. historical information, axonomic expertise, and
fauna of the Clinch River from Clinch River Mile review of this mapuscript.
(CIM). 152 to sepproximately CRM-340. Informatioen

has been included in the limited fauna of the down-
stream impoundments {’Lower Clinch River’).

This evaluation of the mussel fayna covers the
time period from 1972 te 1975. A total of 33 sites
were intensively examined yielding a total of 36 eresessssesesssvessinentseEreEYITTasEEsSRRLLLLe
living species of freshwater mussels remaining in
the Upper Clinch River. During this study, an at-

tempt was made to examine all existing records for * Ecological Consultants Inc., 1900 Dexter Avenue,
the Clinch River. These records have been incor: Ann Arbor, Michigen '

porsted into this report and form & basis for eve- . ) ‘ ‘

luating the magnitude and direction of ecological * Forestry, Fisheries, and Wildlife Development,
shift over the past 50 years. Ternesses Valley Authority, Norris, ™ 37828
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INTENSIVE STUDY SITES 5 ..

CLINCH RIVER, 1973-75

Ft Blechmare

Many biological aides in the TVA Fisheries and
Water fowl Branch assisted inthe completion of field
work. Special thanks for this help in the prepara-
tion of tables, maps, and collection of field data
are due Steven A. Ahlstedt.

Especial acknowledgement is due Ms. Nancy A
Bates for the final typing and preofing of this
paper, ’

HISTORIC BACKGROUND

The Clinch, with the Powell, French Broad, and
Holston Bivers, forms theheadwaters of the Tennes-
see River Jystem. The Clinch River flows through
the Valley and Ridge Province of the Appalachian
Region, an area characterized by fold mountains
with formations of shale and limestone formed dur-
ing the Paleoroic Era (Hunt, 1974).

This Upper Tennessee Biver System has developed
a verydiverse aquatic fauna, especially freshwater

russels. The fauna here contains species endemic
ta the Cumberland Plateau. This region includes
the Clinch, Powell, Holston, Cumberland, French

Broad, and Upper Duck Rivers. These Cumberlandian
species are indicated on Tables Il and V. Within
the past 50 years, man's alteration of the environ-
ment (i. e. impoundment, pollution, siltation) has
resulted in destruction of much of this fauna.

¥hile certain missel species have adapted to im-
poundment of the mainstream Tennessee River, the
diversity of species within this system has been
drastically reduced (Bates, 1962, 1975). The habi-
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tat necessary for support of this rich fauna has
been reduced toa few isolated locations in the Up-
per Clinch, Powell, and Duck BRivers. The richest
of these remnant populations is located within an
approximate 35 kilometer reach of the Clinch River
from Speer’s Ferry, Virginia, to Kyles Ford, Ten-
nessee.

¥hile there is 2 general paucity of significant
publications dealing with the mussels of this Up-
per Tennessee River region, there is one excellent
account published by A. E. Ortmann in 1918. This
work forms the basis for an evaluation of changes
in this fauna which haveoccurred over approximately
the past 50 years (Tables I and II). The work of
C. C. Adams (1990) on snails of the genus [o pro-
vides invaluable background information for inter-
pretation of habitat changes within this drainage.
The works of Cahn (1936) andHickman (1936) document
the existence of that richmussel fauna in the Lower
Clinch River prior to the construction of Norris
Cahn's records are summarized in Table III.
A more recent report by Stansbery (1972) lists spe-
cies from theClinch River but, unfortunately, does
not provide locality data or indication of live
versus dead status of species reported. Other li-
terature has been cited where pertinent.

In making nomenclatural judgments, the authors
have relied on the classic work of Ortmann and
Walker (1922). The authors feel strongly that the
‘50 year rule’ of zoological nomenclature be adopted
by malacologists, and have adhered tothis principle
in this report.

For a detailed history of nomenclatural synony-
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TABLE I
WUSSEL RECORDS: CLINCH RIVER, ORTMANN, 1918 (Synonymized Names)
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Co., Va.
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Horton Ford
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Present Site No.

Margaritanidas

>

Cumberiandia moncdonta - - - - - - - - - - . -

Unioninas

Ambleme costata
""""" e IR L Cyclonzias tuberculata
E1Liptid érassidens
Elliptio dilatetus
Fusconaia barnesiana
Fusconsia cunecius
Fusconais edgariana
Fusconais pilaris
Lastena lata
Lexingtonia
dolabelloides
Plethabasus cooperianus
Plethobasus cyphyus
Pleurobema cordatum
Pleurcbema oviforme
Quzdruls cylindrica
Quadruia intermedia
Quadrula pustulosa
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Anodontinae

Alasmidontz marginata
! Alasmidonta miner

! Lesmigone costata
Lesmigona holstonia
Srrophitus rugosus
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Lampsilinae

! Actinonsis carinata
: Actinonsis pectorosa
Carunculing moeste
Conredilia caelata
Cyprogenia irrovata
Dromus dromas
Dyancais arcaeformis
Dysnomis capsaeformis
Dysnowis haysizna
Dysnomia brevidens
Pysnomis lenior
Dysnomiz propinqua
Dysnomia stewardsoni
Dysnomis torulose
gubernaculum
Dysnoaia triquetra
Lempeilis fasciols
Lamprilis orbiculate
Lempsilis ovats
Leptodee frugilis
Leptodes leptodon
Ligumia vects latizsime
Medionidus conradicus
Micromyse fibalis
Micromya nebulosa
Micromya perpurpures
Micromys trabalis
Micromys vanuxemensis
Opliquaria reflexa
Obovaris retuse
plagiola lineolats
Proptera tiata
Prychobranchus
fasciolaris -
Ptychobranchus subtentus- X
Truncills truncats - - - - - - -
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Tatals e 17 17 16 24 25 2 1 8 7 7 359

Total Number of Species--All Sictes: S§7
* Not sampled dus to lack of suitable habitsc.
- Stations now impounded by Norris Reserveir.
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Figure 11. Numbers of species per site 1973-75
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mies, the works of Binney {1863}, Call (1898}, and
Simpson {1900) are recommended, An excellent hib-
liography of the zoology of the Tennessee Valley
Region has been prepared by Shoup (1974).

METHODS AND MATERIALS

Preliminary sampling for mussels in the Clinch
Biver was begun in 1972, with additional sites
sampled during 1973, 1974, and 1975, Of the many
siteg visited, thirty-three were selected for in-
tensive study. When feasible, sampling was done
during periods of law flow. Since schedules occa-
sionally dictated sampling under adverse conditiong,
attempts were made to visit all sites more than
once.

Sampling was carried out employing techniques
developed and proven effective during earlier in-
vestigations by Bates, Dennis, and van der Schalie.
Collecting methods included handpicking, raking, use
of a Needham Scraper, exployment of SCUBA, and ex-
amination of muskrat middens.

Shells collected were cleaned, labeled, and pla-
ced in cloth bags for storage. Representative liv-
ing specimens were relaxed using propylene pheno-
xytol, fixed in Boudn’s Scolution or formelin, end
stored in 70% ethyl alcohol for future anatomical
and hiscalagical study. Selected soft parts have
been froeen and retained for future chemical ana-
lyses. All collections are deposited at the For-
estry, Fisheries, and Wildlife Development unit,

Tennessee Valley Authority, Norris, Tennessee. Most
specimens were returned to the river after identi-
fication.

w

Dolan

All records are based upon the collection of li-

ving and/or freshly dead material unless otherwise’

noted. ‘Freshly dead’ is defined as & specimen
having the hinge ligament intact, with the nacre
exhibiting some luster, indicating that the animal
had. recently died, ‘

DESCRIPTIOK OF AREA SAMPLED

The Clinch Biver is a high gradient stream char-
acterized by a series of shoals and pools from its
headwaters near Tazewell, Virginia, to the upper
reaches of Norris Lake, adistance of approximately
306 km {190 mi). The substrate consists mainly of
rocks and gravel contained between outcrops of bed-
rock, The flow varies from a minimum of approxi-
mately 250 ¢fs in the fall to a maximum of approxi-
mately 35,000 cfs in the winter. Annual tempera-
tures range from 22 to 26° C. {%ater Resources
Data for Tennessee, U.S. Departmentof the Interior,
Geological Survey). The apparent high turbidity
during mest of the year {average 20 JTU), produces
little deposition ef silt in the shoal areas except
at times of extreme low flow, Pool areas, however,
contain considerable amounts of mud and sand. The
uppermost sample site was at Tazewell, Virginia,
the lowest in the headwaters of Norris Lake. The
term ‘shoal’ is used to designatc an area of shal-
low water over a uniform substrate, while 'riffle’
refers to & shallow area of turbulence character-
ited by the prasence of large rocks or bedrock out-
¢rops. Designation of small, medium and large ri-
ver faunal gasemblages is based on the works of
Ortmanr, vander Schalie, and personal observation.

s
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RESULTS

Sample sites have been separated inte three cate-
gories: upper, mwiddle, and lower. Sample sites are
numbered consecutively from lowermost station to
headwaters. Table IV lists the sites and the map
(Figure 1) locates them. The upper sites {17-33}
represent an area which has been seriously influ-
enced by pollution. The middle sites (9-16) repre-
sent the most productive aresa of the river. The
lower sites {1-8) support mussels, but in less ab-
undance than the middle sites. The distribution
data which follow are summarized in Table V.

- U‘;ée;.sues 7 s3s

The headwaters of the Clinch Biver, from Black-.
ford, Virginia to Tazewell, Virginia (sites 25-33}
have been influenced by pollution from many sour-
ces including siltation from comstruction, and
wastes from the developed areas of Tazewell, Cedar
Biuffs, Richlands, and Raven. Considerable silta-
tion was evident in this stretch of the river when
collected, and mussels were few. One live mussel,
Micromya nebulosa, was found at Cedar Bluff (site
31) with relics of a few additional species. Three

species were recorded from Gardners Mill (site 28)

and four from below Gardner (site 27), While some
relic shells were present, no live or freshly dead
mssels were found at sny of the remaining aix si-
ces (25, 26, 29, 30, 32, 33). This headwater fauna
included a total of six species, all of which can
be considered small stream forms, These were Fus-
conaia barnesiena and its form bigsbyensis, Lampsi-
lis fesciola, Medionidus conradicus, Micromya ne-
bulosa, and Ptychobranchus fasciolaris.

Approximately seven miles above Cieveland, st

Nash's Ford {site 24), eight species were taken.
Midden material was abundant at these sites but
live mussels were rare. Several species character-
istic of medium sized streams (i. e. Actinonaias

carinata, A. pectorosa, Lampsilis ovata) increased

in abundance with stream size from Cleveland to a-
bove Clinchport, Virginia (sites 20-22) where most
of the fauna was destroyed as a result of two in-
dustrial spiils which occurred on June 10, 1947
{fly ash), and June 19, 1970 {acid) at Carbo, Vir-
ginia (Cairns, Crossman, et al., 197G, 1971}, mus-
sel species not reported. Silt accumulation was
noted in this area, and only two mussel species
were recorded.

Just above Clinchport,{sites 18, 19}, mussels in-
creased in abundance znd numbers of species pres-
ent. These two sites produced a combined total of
13 species. Immediately below Climchport (site
17), mussels were scarce and only two species were
collected.

Middle Sites {9-16)
The highest recorded concentrations of mussels

were found in the stretch of river from Speers Fer-
ry, Virginie (site 16} to Kyles Ford, Tennessece

{site 9), adisfance of approximately 35 kilometers

{22 miles).

At Speers Ferry, there is a long shoal srea (sp-

7

proximately 200 m), herminating‘ at & riffle area
formed by bedrock cutcrops. Depth at low water va-
ries from one-third to one meter. Mussels were a-
bundant in numbers and diversity within the shoal
area and at the riffle. This is one of the richest
mussel habitats in the river, second only to Kyles
Ford in population density. Twenty-nine species
were taken at this site. '

While the area between Speers Ferry and Kyles
Ford supports many mussels, no shoal areas were
found within this stretch of river {sites 11-13)
which supported the abundance of mussels found at
sites 9 and 16, The river in this area was gener-

“ally slow -moving and deep,-broken by occasional

bedrock outcrops and short shoal areas. There were
no extensive productive shoals. Most records for
these sites are based on freshly dead.shell mater-
ial taken from muskrat middens. Site ll was a

shoal area similar to Speers Ferry. Shells were

abundant in middens along the banks but live spe-
cimens were scarce.

Site 10 is at State Highway 70 bridge ¢rossing
at Kyles Ford, Tennessece. Due to deep water (2-4
m), this site was collected employing SCUBA. The
species found here are those characteristic of me-
dium to large river faunss {i. e., Proptera alata,
Amblema costata). Characteristic riffle species
(i. e., representatives of Dysnomia and Hicromya}
were absent from this area.

_Site 9, downstream from the bridge at Kyles Ford,
is undoubtedly the area of greatest mussel density
in this river and probably the entire Tennessee
Valley. The river at this station is a series of
long shoal areas  interspersed with riffies and

. shallow pools (1-2 w deep}. -Ar low water, some
‘bedrock ledges are exposed. Mussels were abundant

in the gravel substrzte of the shoals and peols,
and wedged between rocks along the ledges. Mussel
distribution here was limited to the north side of
the piver, the aouth bank being characterized by

~shifting sand and gravel substrate.

Lower Sites (1-8)

Several downstream sareas (sites 2, 3, 5, 6, and
7) are similar in sppearance to the shoal at Kyles
Ford but support only limited numbers of wussels.
Mussels found in this stretch of river include spe-
cies characteristic of medium to large rivers. The
most abundant species was. Actinenaias cariaate.
Notsbly absent were representatives of the genera
Dysnomia and Micromya. The lowermost site, at the
bridge crossing of U. S, Highway 25E, is in the
headweters of Norris Lake.end, is influenced by
changing lake levels. When sampled the water was
slow moving, with a substrate composed mainly of
bedrock; only relic shells were found.

DISCUSSION OF SPECIES

Of the numerous mussel species historically re-
corded from the Clinch River, many no longer accur
in the drainage; others have been includcd‘in syn-
onymy {Tables II end ITI). The suthors' distribu-
tion records are presented in Table V. B




TABLE II

MUSSEL RECORDS - ORTMANN, 1918
(Synonyms Indicated)

Margaritanidae

Cumberlandiz monodonta’ o=
Unionidae
Unioninae
« Amblema plicata costata:
# Rotundaria tuberculata”

¥ Elliptio niger-
 El]liptio dilatatus~

nou

*Fusconaia barnesiana”
¥ Fusconaia barnesiana bigbyensis/
Fusconaia barnesiana tumescens‘ .

i

*Fusconala cuneoclus~
Fusconaia cuneolus appressa~

/‘gﬁsconaia cor’ : =
#wEUICARLA, Lot aumlcsa. o

= . . .
~*Fusconaia pilaris~
+ Fusconaia pilaris bursa-pastoris/=
# Fusconaia pilaris lesuerianav

* Lastena lata’ _ =

,*ﬁexingtonia dolabelloides~ N
= Lexingtonia dolabelloides conradi.

Plethobasus cooperianus’
+Plethobasus cyphyusv =

Pleurobema obliquum ~

= Pleurobema obliquum coccineum/
Pleurcbema obliquum cordatum-
Pleurobema obliquum catillus-/
Pleurobema obliquum rubrumv

~ *Pleurobema oviforme /
% Pleurobema oviforme argenteum v
Pleurcbema oviforme holstonense’

* Quadrula cylindrica - .
*Quadrula cylindrica strigillatas

*Quadrula intermedia
Quadrula pustulosa”
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Cumberiandia monodonta

Cyclonaias tuberculata
Elliptio crassidens
Elliptio dilatatus

Fusconaia barnesiana
Fusconaia cuneolus
Fusconaia edgariana
Fusconaia pilaris

Lastena lata
Lexingtonia dolabelloides

Plethobasus cooperianus
Plethobasus cyphyus

Pleurobema cordatum

Pleurobema oviforme

Quadrula cylindrica

Quadrula intermedia
Quadrula pustulosa
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MUSSEL RECORDS - ORTMANN, -1918 i e
(Synonyms Indicated)

Anodontinae
# Alasmidonta marginata -

# Alasmidonta minor-
*Lasmigona badia -

*Truncilla lenior.

H u

Alasmidonta marginata
Alasmidonta minor
Lasmigona holstonia

Dysnomia lenior

¢ Lasmigona costata v = Lasmigona costata
s Strophitus edentulus- = Strophitus rugosus
Lampsilinae
"""" ¢ Nephronoias ligamentina gibba- = Actinonaias carinata gibba
*Nephronoias pectorosa~ = Actinecnaias pectorosa
«~ Toxolasma lividum - = Carunculina moesta
*Lemiox rimosus - = Conradilla caelata
Cyprogenia stegaria~’ = Cyprogenia irrorata
#Dromus dromas caperatus- = Dromus dromas
ATruncilla arcaeformis <« = Dysnomia arcaeformis
*Truncilla capsaeformis~ = Dysnomia capsaeformis
*Truncilla haysiana.- = Dysnomia haysiana
*Truncilla interrupta- = Dysnomia brevidens

ATruncilla propinqua -
#Truncilla stewardsoni~

*Truncilla torulosa gubernaculum-

+ Truncilla triquetra~
¢ Lampsilis fasciola ~
Lampsilis orbiculata~

- % Lampsilis ovata -

« Lampsilis ovata ventricosa-

0o

#onn

Dysnomia propinqua

Dysnomia stewardsoni

Dysnomia torulosa gubernaculum
Dysnomia twiquetra

Lampsilis fasciola

Lampsilis orbiculata

Lampsilis ovata

4 Eurynia recta-’ = Ligumia recta latissima
*Medionidus plateolus « = Medionidus conradicus
+ Eurynia fabalis — = Micromya fabalis
*Eurynia nebulosa ™’ = Micromya nebulosa
*Eurynia perpurpurea - = Micromya perpurpurea
*Eurynia trabalis ~ = Micromya trabalis
*Eurynia vanuxemensis” = Micromya vanuxemensis
Paraptera fragilis - = Leptodea fragilis
Paraptera leptodon - s Leptodea leptodon
Obliquaria reflexa -~ = Obliquaria reflexa
Obovaria retusa - = Obovaria retusa
Plagiola lineolata = Plagiola lineclata
¢ Proptera alata. = Proptera alata
«Ellipsaria fasciolaris- = Ptychobranchus fasciolaris
*Ellipsaria subtenta - = Ptychobranchus subtentum
Amygdalonias truncata- = Truncilla truncata

“+Eumberlandian-Species; forms not designated separately. ~~

% Colfected Gu U ey lwed
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Following is a discussion of species recorded
from the Clinch River, arranged by genera. Withinp
the treatment of each genus isincluded a discussion
of current taxonomic¢ status and distributicnal in-
formation. For simplicity, species have been ar-
ranged alphabetically within each subfamily; this
does not follow phylogenetic order used by some
suthors; however, the authors feel this arrangement
will facilitate use of information presented here,
A discussion of common names and their use is pre-
sented ina later section of this report.

o

FAMTLY MARGARITANTDAE, Ortmann, 1914
Cumberlandia Qrtmann 1912

This monotypic genus, represented by Cumberlandia
monodonta {Say, 1829) was found at several loca-
tions in the Clinech River, and wasabundant at Kyles
Ford, Tennessee (site 9). While this species is
generally considered rare, recent records from the
Tennessee Hiver and other rivers of the Interior
Basin indicate that it continues to be widespread
and occasionally locally abundant.

PAMILY UNIONIDAE, Oremann, 1911
Subfamily UNIONINAE, Octmann, 1910
Amblema Bafinesque, 1819

Amblema costata Baf., 1820, is a typical Dhioan
form which is presently widely distributed through
the Tennessee River system. Its present distribu-
tion in the Clinch River is from Cleveland, Virgi-
nia, downstream to Speers Ferry, Virginia, where it
occurs in fair abundance. According to Ortmann's
records {1918), it represented an important compo-
nent of the fauna of the Lower Clinch River prior
to impoundment. The authors question the listing
of A. plicate plicata {Say, 1817) by Stansbery
{1972} from the Clinch River, The type locality of
A, plicata is Lake Erie and the use of pliceta has
been properly restricted todescription of the lake
form of this species just as peruviana should be
restricted to use for the greatly inflated large
river form (Ortmann and Walker, 1922). The devel-
opment of characteristic lake forms is well summa-
rized by van der Schalie (1941). Stansbery’'s re-
cords ofA. plicata should therefore be synonymiZed
with 4. costate, reported in the present survey.

Cyclonaias Pilsbry, 1922

This monotypic genus iswell represented through-
out the Tennessee System and is locally abundant
at several sites in the Clinch River. All collec-
tions c¢ited record this species as Cyclonaias tu-
berculata (Raf., 1820). Ortmann's 1918 listing

. records this species as HRotundaria tuberculata

{Baf., 1820); however, the nomenclatural revision
of Ortmann and Walker (1922) resulted in the desi-
gnation of the genus Cyclonaigs which is the pres-
ent designation.

STERKIAKA HO. 69-70, MARCH, 1978

Elliptioc Rafinesque, 1819

This gehus, so abundantly represented in East
Coast drainages, is represented in the Tennessee
System by two wide ranging species, Elliptio cras-
sidens (Lamarck, 1819) andE. dilatatus {Rai. 1820}.
Both of these species remain common and sometimes
locally abundant throughout the Interior Basin.
Eiliptio dilatetus is well represented in collec-
tions throughout theClinch Biver; E. crassidens is
found at several of the lower stationms.

Fusconaia {Simpson, 1960)

The genus Fusconaie presents many difficule sys-
tematic and taxonomic problems, particularly in
attempting to deal with headwater forms. While as
many as 20 different taxonomic nawmes could be ap-
plied to the Fusconaias of the Clinch River, for
the purpose of this paper prime importance will be
given the identification of major species complexes
that remain extant. Discussions of problems with
this genus can be found in Simpson (1900, 1911 und
Ortmann {1918, 1923), Ortmann and Walker {1922},

Four mayue- species complexes are considered to
be indigenous to the Clinch Hiver; two of these
clearly remain extant while the others are of un-
eertain status.

The group of F, cuneolus {Lea, 1840) is not re-
presented in the present ¢ollections, Three years
of intensive collecting have failed toproduce spe-
cimens that theauthors feel clearly belong te this
complex. Ortmann {1918) records this form from
several localitiesinthe Clinch River; Cahn (1936)
records it from below Norris Dam. Cahn’s list of
species includes F. tuscumbiensis (Lea, 1871) which
ig a Clinch PRiver form of F. cuneolus {Ortmana,
1918) and should not be listed as a separate spe-
cies.

Present collections contain large numbers of in-
dividuals representing theF. barnesiane {Lea, 1838}
complex and substantiates the continued existence of
both the typical barnesiena and bigbyensis {Lea,
1841} forms of this species.

The complex characterized by Fusconraia edgariana
{Lea, 1840), iswell represented in present collec-
tions. The authors have included in this designa-
tion F. cor {Conrad, 1834} end F. cor araloga (Ort-
mann, 1918).

The complex of F. subrotunda. (Lea, J831) presents
some difficulty. The specificname F. pileris (Lea,
1840) has been used to describe the Upper Tennessee
drainage analogof the typical Ohio Hiver F. subro-
tunds. Additionally the subspecific names lesueur-
iana {Lea, 1840) and bursa-pastoris (Wright, 1896)
have been added to F. pilaris. The rather indis-
criminate use of various combinations of these ta-
xonomic designations has only led to confusion.
Records of Ortmann and Cahn indicate the early ex-
istence of F. pilaris forms in the Clinch Biver;
the euthors’ collections indicate mo receat records.

Fusconaia edgariona, F. barnesiana, and F. bar-
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nesiana bigbysnsis clearly remain viable members of
the mussel fauna of & portion of the Clinch River;
continued existence of other forms of Fusconaia is
questionable.

Lastena Bafinesque, 1820

This rare morotypic zpecies Lastena leta (Raf.
1820) was taken from three sites (3, 9, 16) during
the course of this study. This species was reported
as rare by Ortmann (1918) and indeed remains very
“rate at the preveny time. Tt-appears that-the-only
recent live records of this species are those re-
ported here from the Clinch River,

Lexingtonia Oruimann, 1914

Extensive collecting of the Clinch River has
failed to produce any specimen which can be defi-
nitely assigned to this genus. Ortmenn (]918) re-
cords Lexingtonia dolabelloides (Lea, 1840} {rom
the Lower Clinch River 'up to Agee, Campbell Co.
where it intergrades with conradi.’ This area of
the Clinch Biver has been inundated by Norris Lake
and po longer supports mussel populations.

Collections taken from the Upper Clinch contain
many individuals that in shell morphelogy approach
L. dolabelloides conradi (Vanatta, 1915}. The au-
thors are hesitant to assign these specimens to
this taxon without adequate soft parts for study;
it must be borne in mind that when Ortmann erected
the genus Lexingtonia he did soon the basis of his
studies of soft-part morphology and particularly on
morphology of the marsupium and placentae. Gravid
material is thus necessary for definite generi¢
determination. - Ortmann and -others clearly recog-
nized the close systematic affinities between Lex-
ingtonia and the group of Pleurcbema oviforme.

Specimens in recent collections which approach
the conradi form of Lexingtonia have been tentati-
vely assigned to. the group of P. oviforme. '

Ple thobasus Simpson .: 1900

This genus ispresently represented in the Clinch
Hiver by Plethobasus cyphyus {(Faf., 1820} it is
present in recent collections from sites § and lb.
This species remains widespread throughout the In-
terior Basin.

The form of P. cyphyus compertus {Frierson, 1911)
has been described from the Clinch and Holston Ri-
vets which represent the probable type locality
for this form. The authors have not attempted to
separate this farm from P. cyphyus.

%hile Ortmann (1918} lists P. cooperianus {Lea,
1834) from the Lower Clinch Niver, there is no re-
cent evidence for considering this species as a
member of the Clinch River assemblage. W“hile this
species has been occasionzlly taken by Bates and
Isom from locations in the Lower Tennessee River,
it is undoubtedly a species of rare occurrence.

il

.Pleurobema. ﬁafinesque, 1814

The authors recognize two species complexes re-
presenting this genus in the Clinch River, that of
Pleurobema cordatum (Baf., 1820) and P. oviforne
(Conrad, 1834). Both are represented in present
collections but must be considered rare in the

- Clinch Biver.

Ortmann (1918} summarized the problemsrelating
te the P. cordatum {obligquum} comp'ex as follows:

wo-tYhis consists.of s group of forms very vs.
riable in shape, which has been divided in-
to a number of ‘species.’ In the Upper
Tennessee region several of the latter are
found, but they all intergrade with each oth-
er, and there is very little indication
af their separation into geographical or
ecological races. Mostly, the various forms
are found associated, so that they are
hardly more than individual variations.'

The group of P. cordutum is taken to include se-
veral forms associated with the complex of P. ob-
Iiquum (Lamarck, 1819} including for the Clinch
River: P. coccineun (Conrad, 1838), P. pyramidatum
{Lea, 1831), P. plenum (Lea, 1840}, P. catillus
{Conrad, 183r), and P. rubrum {Raf., 1820}. Speci-
mens which were collected during this survey could
be ascribed to all of the above mentioned forms.
Ortmann {1918) records P. cordatum, coccineum, ca-
tillus, and rubrum, while Cahn {1936) records P.
cordatum, pyramidatum, and plenum, and Stansbery
(1972) records P. coccineum” pyramidatum, and ple-
num. For the present  the authors feel it is sut-

" "ITETent to indicate that this complex remains ex-

tant in the middle section of the Clint_:h Hl‘lver_.

"The species complex of Pleurchema oviforme is re-

" presented only in collections from Speers Ferry,

Virginia. Wile the forms P, clinchensis (Lea,
1867}, P, raveneliarus (Lea, I1834), and P, holston-
ense (Lea, [840) have been described from the Clinch
River, no sttempt has been made to separate these -
forms from P. oviforme s. ¢. Ortmann {1918) found .
P. .oviforme widely distributed 'in the Clinch {see

Table IT) thus indicating considerable restriction

in its range and concern for its continyed exist.

ence. This species complex probably represents a

southern analog of the P. clava group of the Upper .
Ohio dreinage. Clm

(uadrula Rafinesque, 1820

Present collections indicate thecontinued exist.
ence of (uadrule cylindrice (Say, 1817) and Y. pus-
tulosa (Lea, 1831) in the Clinch Hiver.: ;

. pustulosa was taken from Kyles Ford znd Hor-
ton Ford, Tennessee, and Speers. Fercy, Virginia,
It remains widespread throughout the Tennessee Ai- B
ver System although apparently absent from the Lower
Clinch. Cuedrula eylindrica (Say, 1817) was col.
lected from Kyles Ford and Swing Bridge (site 15}
Ortmann's fecords indicate awider original éxsu:x-
bution.. The authors do not recognize {. cylindrica

£ . )
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strigillata (Wrighe, 1898) as a distinct species
but rather as a headwater form of the typical cy-
lindrica. Present collections failed to yield re-
cent specimens of Quedrula intermedia (Conrad,
1836) in the Clinch River. This species, which is
listed as endangered (Fed. Register, June 14, 1976},
was reported from the Middle and Upper Clinch by
Ortmann (1918).

The systematic status of Q. sparsa is poorly un-
derstood. While it is clear that the {. sparsa of

Lea (1841) isin the group of Q. metanevra {Simpson,

appears to have closé affinities
with . intermedia (Ortmann, 1918). The authors
favor considering . sparsa as an ecomorph of @
metanevra. After examination of recent collectioms
from the Cumberland River and headwaters of the Ten-
nessee River the authors have reservations as te
the proven systematic affinities of this taxon.
While it does not appear to exhibit a clinal rela-
tionship with either Q. metanevra or Q. intermedia,
its close affinities with the group of {. metanevra
are clear. This form has been taken in recent.TVA
collections with both Q.. metanevra {(Cumberland Bi-
ver) and (. intermedia (Powell River}. As in so
many instances, present judgments must be based om
the very limited availability of specimens for stu-
dy. While Cahn (1936) reports ‘this species from
the Lower Clinch, Ortmann (1918) does not recognize
this form and present collections do not indicate
its existence in this river. Stansbery (1972)
lists this species from the Clinch River but with-
out documentation. Subsequently {1977} he reports
one specimen found in 1963 and states ‘repeated ef-
forts since 1963 toobtain evidence of the continued
existence of this species in the Clinch Biver have
failed.' The listing of the species s endangersd
in the Clinch River {Fed. Reg., June L4, 1976) is
thus gquestionable, Hecent TVA surveys have re-
vealed only one significant remaining population
of this form in the Powell River ([lennis, unpub-
lished, 1975}, ’ '

1914), it also

SUBFAMILY ANODONTINAE Ortmann, 1910

" Alasmidonta Say, 1818

Two species of this genus are reported from the
Clinch RHiver by Ortmann (1918), Alasmidonte minor
(Lea, 1845) and A. marginata (Sey, 1819). Present
collections indicate continued existence ofA. mar-
ginata but complete absence of A. minor. Alasmi-
donta marginata remains widespread throughout the
Interior Basin; while generally most abundant in
small to medium sized streama, it does occur in
many large rivers. Efforts to find A. minor in the
Clinch River ahove the Tennessee-Virginia border,
where it was reported by Ortmann (1918}, proved fu-
tile. This characteristic small stream form should
be considered s species analog of A. calceolus
(Simpson, 1414) and may continue to exist in some
small tribatary streams. Stansbery’slisting(1972)
of A. viridis (Raf., 1820) has spparently resulted
from synonymizing Ortmenn's A, minor with Ao viri-
dis.
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Lasmigona -Rafinesqv..:e, 1831

Historically two species of Lasmigone are known
from the Clinch River, L. costata (Baf., 1820) and
L. holstonia (Lea, 1838): Ortmann, 1918).
of this survey would indicate the continued wide-
spread distribution of L. costate in theClinch Ri-
ver; it additionally continues to be common through-
out the Interior Basin. Intensive efforts failed
to produce a single specimen of L. holstonia. Ore-
mann (1918) reporting this species as L. badia, re-
corded it as widespread throughout small ‘streams in
the Tennesses hesdwaters: -~ Intensive cellecting of
the North Fork Holsten River {Dennis, unpublished,
1976} has failed to produce living specimens of
this species. It may still occur in some areas of
the Holston River, butno recent records are known.
While Stansbery {1972) records this species from
the Clinch River, his record does not give -speci-
fic locality data or indicate if the specimen was
living. It is questionable that this species re-
mains extant in this drainage.

Pegials Simpson, 1900

Pegias fabula (Lea, 1836), the type and only spe-
cies of the genus, was not reparted by Ortmann
(1918} from the Clinch River and isnot represented
in present collections. This rare, small]l stream
form has not been taken live in any recent collec-
tions known to the asuthors.

Strophitus (Raf., 1820)

QOrtmann (1918) reported Strophitus edentulus
{Say, 1828) from several localities in the Clinch
River (Table IT}). The authors have chosen to re-
tain the apecific taxonomic designation of S, ru-
gosus (Swainson, 1822) for the forms of this genus

. found in the Tennessee River System (as well as the

Great Interior Basin). Stansbery (1972) has listed
8, undulatum shefferianus {Lea, 1B52) as a Cumber-
landian form from the Clinch River. Present col-
lections produced one freshly dead shell from this
river indicating that it is present, but rare. The
suthors prefer that this formbe given the specific
name S. rugosus.

SUBFAMILY LAMPSILINAE Ortmann, 1910

Actinangias Fischer and Crosse, 1893

This genus was taken in large numbers from mest
collecting sites in the Clinch River. A, carinata
(Barnes, 18231) along with the form A. cartnata gib-
ba. (Simpson, 1900} is presently the most common
large species in the Clinch River. This species
remains common and widespread throughout the Inte-
rior Basin. While in some areas there is gradation
between carinata and the form gibba (i. ¢. Cambsr-
land River),most of the specimens collected in the
Clinch appear to be the gibba form. :

Actinonaias pectorosa {Conrad, 133““- the dis-

Hesulets
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Mzrgaritanidae:
Margaritana monodonata ®
Unionidae:
Amblems costata ' =
...Cyclonaiss tubsrculata e B
Elliptic crassidens =

Elliptio dilactatus

MUSSEL RECORDS - A. R. CAHN, 1936

(Synonyﬁ& Indicated)}

Elliptie dilstatus subgibbosus

Fusconais tuscumbensis
- Fusconzia cuneoclus

Fusconais edgarianum =

Fusconaia pi

laris lesusriana =

Pleurcbema cordatum

Pleurobesa cordatum pyramidatum "

Pleurobena plenum

Quadrula cylindrica =

Quadrula metanevra ®

Quadrula pustulosa ]
Anodontinse:

Alasmidonta holstonia @

Llssmidonta marginata »

Lesmigona costata _ @
Lampsilinse:

Actinonzias carinats ‘ =

Carunculing glans

Carunculing parvs

Cyprogenia albsxti

Cyprogenis lrrorata

Dromus dromas capermtus
Dysnonis brevidens
Dysnomia capsaeformis
Dysnomia florentins
Oysnomia haysiana
Dysmomis triquetrs
 Lampsilis fasciola
Lampsilia orbiculate

lampsilis oveta
Lampsilis ovata ventricosa

B 2 8 & g 8 8 B

Ligumia recta latissims -
Medionidus conrsdicus =

Ligumia iris

Hicromys nebulosa

Obliquaris reflexa
Propters alata megopters
Ptychobranchus pheseclus
Truncilla trunceta

Cumberiandia monodonta

Amblems costata

Cyclonsias tuberculata

Elliptic cressidens

Ellipeio dilatstus

Fusconaia cuneolus

Fuszonaia edgarians
Fusconaia pilaris

Pleurobema cordstum

Quadrula cylindrica
Quadrula metanevra
Quadrula pustulosa

Loswmigead,
Alasmidonts holstoniz
Alasmidontz marginata
Lasmigona costata

Actinonaias carinata

Carunculina mossta

Cyprogenia irrorsta

Dromus dromas
Dysnomia brevidens
Dysmomizs capsaeforsmis
Oysnomia florsnting
Cysomia haysiana
Dysnomia triquetra
Lampsilis fasciola
Lampsilis orbiculata

Lampsilis ovata

Ligumis rects latissima
Medionidus conradicus

Micromys nebuloss

Obliquaria reflexs
Proptera alsta
Peychobranchus fasciolaris
Truncilla truncata

i3



iy

tinctive Cumberlandian representative of this ge-
nus, remains as a common member of the Clinch fay-
nal assemblage. As with all Cumberlendian species,
its range has in recent years been progressively
restricted.

Curunculine Baker, 1898

No living specimens representing this genys were
taken during this survey. Ortmann {1918} records
.Laruneculing (Toxolasmal lividum {Raf., 1B11) from
the Clinch River. As later pointed out by Ortmann
and Walker (1922) the type of this species from the
Ruck Castle PRiver, Kentucky, is not recognizable
and should bediscarded in favor of C. moesta {Lea,
-1841). Further, Ortmann and Walker point out that
the generic name Toxolasma must also be discarded.

Examination of material collected by Bates, Isom,
Gooch, and Neill clearly establishes the scattered
but often locally abundant distribution of L. moes-
ta and C. parva (Barpmes, 1823} within themain stem
Tennessee system. Carunculina parva as reported by
Bates (1962) has become a locally important member

of the post-impoundment overbanks molluscan assem- .

blage (see also Bates, 1975},

The Interior Basin analog of €. meesta, €. glans
{Lea, iB4l}, hasnot 'been taken in its typical form
from the Tennessee River system. Its occurrence in
the lower stretches of the Tennessee would, however,
not be surprising. The exact systematic relation-
ship of C. glans and C. moesta is not presently
tlear and needs further critical investigation.

One easily could mistake small Qpecimens of Me-

cromya (Villosa} vanuxemensis {Lea, 1838) for C.

moesta orpossibly C. glans {seeOrtmann and Walker,

1922}, This would be particularly true if one
did not have female soft parts available for study,
since the occurrence of caruncles on the.inner man-
tle margins of the female is perhaps the most dis-
tinctive characteristic of the genus.

Conradilla Ortmann, 1921

Cunradilla caelata (Conrad,.' 1834), the s#ecics

menotype of this genus, is presently rare in the -

Clinch River. Collecting efforts yielded only one
freshly dead shell from Kyles Ford.

This species which historically had a fairly wide
distribution within the Tenanessee-Cumberland sys-
tem now appears to be severely restricted in its
distribution; one location in the Duck River, lim-
ited numbers in the Powell River, and possibly a
few individuals in the Clinch River. Tt is un-
doubredly deserving of its endengered status,

The generic designation Leriox has recently been
resurrected for this monotypic genus (Burch, 1975).
Ortmann and Walker {1922}, with Henry A, Pilsbry as
arbitrator, resolved thelUnio (Leriox) rimosus (Raf.,
1831) ~ U. caclata (Conrad, 1834) controversy, In
that U, rimosus was deemed 'not identifiable' the
specific name rimosus was discarded and with it the

"River by C. irrorata {Lea, 1828},

STERKIANA HO. 69-70, MARCH 1978 -

generic designation Lemiox. The authors thus ac.
cept Conradilla caelata {Conrad, 1834) as the only
proper designation for this taxon. :

Cyprogenia Agassiz, 1852

This genus ispresently represented in the Clinch
Ortmann (1918)
referred to this form as C. stegaria {(Raf., 1820),
Subsequently, Ortmann and Walker (1922) determined

the validity of using the specific designation ir-

rorata and thus the present name stands. All col-
lections cited record this species. Cahn {1935)
additionally lists C. aberti (Conrad, 1850¢) from
the Lower Clinch. As the distribution of . abert:
appears to be restricted to . drainages west of the
Tennessee River, this identification must be con-
sidered in error. It 'is likely that the specimens
in question were C. irrorats. . While not occurring
in large numbers, this apecies has consistently
been present in collections from Speers Ferry,-Vir-
ginia, and Kyles Ford, Tennessee.

Dromus {Simpson, 1900)

Dromus dromas (Lea, 1834} is represented in the
Clinch River by 2 small population ot Kyles Ford,
Tennessee; a few fresh shells were additionally
taken at =mite 13. At one time this species was
very abundant in the mainstream Tennessee River as
evidenced from Indian midden collections {Hates,
personal observation; Warren, 1975). The suthors
presently know of only one other viable population
of this species .eccurring in the Powell River.
Dromus dromas and theform D. dromas.caperatus (Lea,
1845) with type locality designated as the Clinch

- River, must be consideréd endangered.

Dysn&mia Agalissli 2, 1852

Numerous nomenclatural difficulties have been as-
sociated with this genus, Ortmann and Walker (1922)
clearly established Dysnomia as the proper generic
designation, thua exempting the use of Truncilla
or Epioblasma. A recent discussion of the Dysnomia
versus Epioblasma problem has been published by van
der Schalie (1973). .

This large genus, containing more than twenty-
five described species, is known from hiztoric re-
cords to have been widespread and well represented
throughout the Tennessee River System. Since many
speciesof this genus are characteristic of shallow
water, tiffle habitats, destruction of these habi-
tats has resulted in extinction of some members of
this genus. Species recorded by Ortmann (1918}
which the suthors now believe may be extinect in-
clude: D. arcaeformis (Lea, 1831), D.. haysiana (Lea,
1834), D. lenior (Lea, 1843), D. propingua (Lea,
1857), and D, stewardsoni {lLea, 1852). Thus, five
of the nine species recorded by Ortmann from the
Clinch River have probably been extirpated from
this drainage,

Present collections indicate the continued sur-
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SAMPLE SITES - CLINCH RIVER
1972 - 1975
Ni;g:r Description
1 U.S. Highway 25E Bridge CRM 152.0
2 Belew Grissom Island CRM 154.2
3 Above Grissom Island CRM 160.0
- 4 At Big War Creek CRM 164.4
pr e rgisen MITT CRM-170.6
6 Brooks Island, lower end - CRM 183.0
7 Webb Island, lower end - CRM 187.3
8 Above Webb Island CRM 188.0
9 Kyles Ford, above Tenn. St. Hwy. 70 CRM 189.5
bridge
10 Kyles Ford, under Tenn. St. Hwy. 70 CRM 189.8
bridge
11 Island at Wallens Bend CRM 192.6
12 “Horton Ford CRM 199.0
13 Above Horton Ford CRM 200.2
14 New bridge near Tenn.-Va. State Line CRM 201.8
15 At Spring House CRM 205.0
‘%16 Speer's Ferry, Virginia CRM 211.8
17 Below Clinchport, Virginia CRM 212.9
i8 Above Clinchport, Virginia CRM 214.0
19 Swing Bridge above Clinchport CRM 216:3
20 Fort Blackmore, Virginia CRM 227.3
21 Dungannon, Virginia CRM 236.8
22 Above St. Paul, Virginia CRM 256.0
& 23 Cleveland, Virginia CRM 271.6
24 Nash Ford CRM 279.5
25 Blackford, at Virginia State Hwy. 80 CRM 286.0*
26 Below Little River ‘ - CRM 298.0
27 Ford below Gardner (Hale Hollow) CRM 302.0
28 Gardner Mill ' CRM 303.0
29 Above Raven, Virginia CRM 315.0
30 Richlands, Virginia CRM 317.0
31 Ford below Cedar Bluff CRM 319.0
32 Above Cedar Bluff at old mill CRM 320.0
33 North Tazewell, off Va. State Hwy. 61 CRM 340.0

*Mile points have been hpproximated from United States Geological Survey
Topographic maps.

Sites #25-33.

135
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vival of four species of Dysnomia in the Clinch Ri-
ver: D, brevidens {Lea, 1831}, D. capsaeformis (Lea,
1834}, D. torulosa gubernaculum (Reeves, 1865}, and
D. triquetra {Raf., 1B20).

Two of these species {D. capsaeformis and D. bre-
videns) occur in fair abundance at several locali-
ties. Dysnomia triquetra is of occasional occur-
rence while D. torulosa gubernaculam is very rare
in the Clinch River,

Stansbery (1972) lists as & new record from the
Clinch River Epicblasma {*Dysnomia) walkeri (¥ilson
and-Clark,-1914}... In. a_recent report prepared for
U. 8. Department
Service, Stansbery (I1977) duscusses the status of
this species as an endangered mollusk. He states:

*A check of the distribution map reveals
evidence of populations in the Clinch,
Middle Fork Holston, and Duck Rivers of
the Tennessee system and in the Red and
Stones Rivers in the Cumberland System.
The Clinch River record isbased, however,
upon & single valve taken in 19635, and all
efforts to find additional evidence in
this river have failed.’

Based on this documentation the authors do not
consider D. walkeri a part of the Clinch River fau-
na.

Lampsilis Rafinesque, 1820

Present collections from the Clinch River produ-
ced two species representing this genus: Lampsilis
ovate (Say, 1817) and L. fasciola {(Raf., 1820).

Lampsilis fasciola is clearly recognizable, pre-
senting no taxonomic difficulty. L. ovata has been
described by Ortmann (1918) s intergrading in the
extreme headwaters with the form L. ovata ventri-
cosa (Barnes, 1823), %hile present collections in- -
dicate considerable variability inthis species all
specimens have been designated L. ovata. This

" group of the genus Lampsilis exhibits pronounced

clinal variation. A detailed discussion of this
problem is presented by Ortmann {1913, 1920) and
Cvancata (1963). Both L. ovata and L. fascicla were
found to be widely distributed and well represented
in present collections. -

The endangered species L. orbiculata (Fed. Reg.,
1975) has baen reported from the Lower Clinch River
by Oremann {1918), and Cahn {1936). The authors
found no evidence of this species occurring in the

...Clinch River above theNorris impoundment and there-

fore have not included it as a part of the Cliach

* Biver fauna,

Leptade& Bafinesque, 1820

Two members of this genus are reported from the
Clinch River by Ortmann {1918}, L. leptoden (Baf.,
1820) andL. fragilis (Raf., 1820). This genus was
previously designated Paraptera {Ortmann, 1911} but
subsequently revised (Ortmann and Walker, 1922) to
Leptodea, ' :

of Interior, Fish and Wildlife
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Leptodes leptodon was not collected during the
present investigation; theauthors have noknowledge
of any recent collection of this species. Reported
by Ortmann as ‘rare,’ this species may be close to
extinetion. :

Leptodea fragilis wascollected from three sites
{9. 10, 1%) during the present study. While this
species remains common throughout most of the main-.
stem Tennessee River, it isa rare component of the
Clinch River fauna.

Ligumia Swainson, 1840

This genus-iswell represented-in present .collec. .
tions by a single wide-ranging form Ligumia rec-
ta latissima (Raf., 1820). It is common at Speers
Ferry and Kyles Ford.

The authors have adhered to the decision of Ort-
mann and Walker (1922) to reserve Ligumia recta
{Lamarck, 1819) for designation of the main species,
with the type locality Lake Erie, and retain latis-
sime for the typical river form found throughout
the Interior Basin {van der Schalie, 1941).

Medionidus Simpson, 1900

The single Cumberlandian representative of this
genus Medionidus conradicus (Lea, 1834), is well
represented in present collections from the Clinch
River. While the authors have noted this species
in recent collections from the Duck, Powell, and
North Fork Molston Rivers, it is apparent that a
marked restriction of its past range has occurred
and thus its future must be deemed tenuous.

Micromya Agassiz, 1832

For present listings, the authors have retained
the generic designation Micromya for this extremely
confusing group of Lampsilinse. Recognition of -
Villosa ss the generic designation (Stansbery,

1972; Burch, 1975) isbased on acceptance of Frier-

son's work (1927}, Ortmann (1918) ctreats this
group as a subgenus of Eurynia; until this group

is definitively monographed, the authors prefer to
accept the ‘50 year rule’ and retain Yicromya.

Ortmann (1918) records five species representing
this group from the Clinch Hiver (Table IT), two
of which he described as rare, #. fabalis (Lea,
1831) and M. trabalis {Conrad, 1834). Neither of
these species are represented in present collec-
tions. :

The authors presently recognize two species com-

- plexes of this group from the Clinch River, M. ne-

bulosa {Conrad, 1834} and M. vanuzemensis (Lea,
1838). Whilte M. vanuzemensis appears to be gquite
distinctive, M. nebulosa exhibits extreme variabi-
lity and may actually represent several species,
Present collections of M. nsbulasa include forms
exhibiting & broad spectrum of morphological vari-
ation. All of thess variants have been grouped un-
der the designation M. nebulosa, This taxon ex-
hibits close systematic affinities with . iris
(Lea, 1830), and may be the southern analog of this
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form. This group c¢learly needs further critical

systematic study.

Obligquaria Rafinesque, 1820

Obliguaria reflexa Raf., 1820, the type of this
genus, is not presently known from the Clinch Ri-
ver above MNorris Dam. This is a typical large riv.
er form, presently common in the Tennessee River
and other rivers of the Interior Basin. Tn the
Lower Clinch River it has adapted to conditions of

—impoundment -and. tolonized overbank areas (Bates,

D1SCuUSSIOoN

luring this investigation the authors attempted
to clarify issues surrounding thepresent status of
the unigue naiad fauna of the Clinch Diver; this -

report is not intended. as a monographic treatment. .-

All recent distribution records reported are repre-.
sented by material retained in the collections of
the Division of Forestry, Fisheries and Wildlife
Development, Tennessee Valley Authority, Nerris,
Tennessee, Representative anatomical material was
preserved for future study. During field studies,
every effort was made to minimize disturbance of

1975).
Obovaria Rafinesque, 1819

Present collections have yielded no specimens be-
longing to this genus. Ortmann (J918) reports ta-
king 'a young specimen’ of Obovaria retusa (lamarck,
1819} from the Clinch River at Clinton, Anderson
County, Tennessee., It would appear that this genus
is no longer represented as part of the Clinch Ri-
ver fauna,

Plagiola Rafinesque, 1820

The single species in this genus, Plagiola line-
olatq (Raf., 1820) -is a typical large river form,
not preseatly a part of the Clinch River fauna.
Ortmann’ s records (1518) are from downstream areas
now inundated.

Proptera Rafinesque, 1819

Proptera alata (Say, 1817}, the common widespread
representative of this genus, is presently common
at several stations on the Clinch River. This spe-
cies appears to have adapted well to impoundment;
it has become a common member of the overbank fau-
na of the Tennessee River (Bates, 1973) and might
be expected to colonize impounded portions of the
Clinch River. -

Ptychobranchus Simpson, 1900

Present collections indicate the continued exis-

. tence of both P. fasciolaris {Raf., 1820} and P,

subtentum {Say, 1825) in the Clinch River. Ptycho-
branchus fasciolaris is wide ranging and of common
occurrence throughout the Interior Basin., Ptycho-
branchus subtentum is a Cumberlandian form present-
ly restricted in its distribution to the Clinch,
Powell, and North Forl Holston Rivers while locally
it is sometimes abundsnt, its previous range has
been significantly reduced.

Truncilla Refinesque, 1819

Present records indicate occasional occurrences
of the single species T, truncata (Raf., 1820)
throughout the middle section of the Clinch Hiver.
This species remains widespread throughout the In-
terior Basin. -

‘the continued existence of this fauna.

habitats; most specimens were immedidtély returned
to their substrate following data recording. Par-
ticular attention was given the immediate replace-
ment of rare forms,

Field and laboratory observation of individusls
taken from those yet productive areas would indi-
cate no evidence of extreme stress at the time of
this study; age-size class structure, sex ratios,
reproductive activity, presence of crystalline
style, level of parasitism would all indicate a
healthy, viable fauna. Adverse environmental im-
pingement, however, remains a very real threat t

Several areas of concern are demanding of further
elucidation and thus the following considerations.

NOMENCLATURE

A nomenclatural ‘Tower of Babel' has long plagued
malacologists; not an exclusive problem. Specific
and generic names have been changed so often and
generally so indiscriminately that the uninitiated
often have difficulty 3in interpreting current spe-
cies lists, While this faunistic analysis is not
the appropriate place toaddress all of the current
problems in naiad nomenclature, the issuex must be

" recognized. Facetiously one might suggest a spe-

cialized course in the "Art of Taxonomic Vacilia-
tion' for success in malacology today. The excel-
lent, succinct papers of Cole (1941, 194ia) and van
der Schatie (1952) are apparently unknown te or
simply ignored by many current workers. Jsom (1973}
again raised these questions, with similar luck of
apparent impact. As stated earlier in this report,
the authors have sadvocated adherence to the '30
year rule’' and have done so in this paper.’

Federal enactment of the Fndangered Species Act
of 1973 hasunfortunately given fuel to what should
have been a nomenclatural funeral pyre. This man-
date to designate species and/or forms as threutenad
or endangered with listing of common names has di-
rectly produced the present ‘circus atmosphers’ in
molluscan taxonomy., Common names have been appar-
ently capriciously generated and published in the
Federal Register, The use of common names is not
to be abharred; however, one must recognize that
the vernacular names applied to many species are:
(1) in many instances unprintable, except ‘perhaps
in modern pornographic periodicals, (2) regional in
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Site Number

Speciles ' 1 2 3 &

5 6 7 8 9 10 11 12 13 14 é i5
Vol —
Margaritanidae
/ Cumberlandia monodonta - = = e e = = = X - - = X = -
Unioninae
/ Amblema costata . - = - = = = = = X X = =-. - X} -
"""/ Cyclonaias tuberculata T T USRS G DS ari) W
Elliptic crassidens e = X = - = = - X - X - = =1 -
Elliptio dilatatus - = = = = = = = X - =« X X -1X
* Fusconala barnesiana** - = w w = = = = K X X X X =-7]X
* Fusconala b. bigbyensis o - = w e = = = X - R
Fusconaia edgariana** - = e e = e = = - - - X X -1-
Lzstena lata - - = X - = = - = X - = = = = = €
Plethobasus cyphyus mw = = = = = = X e
Pleurobema cordatum - = = = - = = = X X =« = = =-1}-
Pleurcbema oviforme** T L M
Quadrula cylindrica .- = = = = = = =X = = - - -1k
Quadrula pustulosa o = = e = = = o= X - - X = -] -
Anodontinde - - :
Alasmidonta marginata - = = = = - =~ = X - - = = =} -
Lasmigona costata ) - =« X = - - X - X X - = = =]
Strophitus rugosus R I
Lampgilinae S _ ' .
* ‘Actinonalas carinata - - == = - = X - - - = =1X
* Actinonaias c. gibba - . - X X - X -X=~-X x X x - -}|X
Actinonaias pectoroga**® - XX - - - X -~ X - =~ X X -3 X
Cyprogenia irrorata - . = = = = = = = = X X ~ - - X{-
Conradilla caelata®** =~ = = = = = = = = X - . = = e -
Dromus dromas *¥ - - = = = = - =X - = - X =%~
Dysncmia brévidens #* - m = = e = = = X - = = - =IX
Dysnomia capsaeformis** - = m = = = = = X - %X - X -1 X
Dysmonia torulosa** - m = = = = = = X - e = = =] -
gubernaculum
Dysnomia triquetra - = w = = e e o~ X - - - -1 -
Lampsilis fascilola - = = = w = = X - X X - =-31-
Lampsilis ovata ‘ - = = = = = X - X X - - - - X
Legumia recta latissima - » = = = = - - X X - = - =] -
Leptodea fragilis : - = = e = = e o« X X - - = =-1-
Medionidus conradicus** - X - = - =« X - X ~ X X =~ XX
Micromya (Villosa)®* - - o = = - = = X - X - = =}t-
nebulosa ‘
Micromya vanuxemensig** = @ - « = - « - - - X - X - - =-1ZX
Proptera alata - w R = - - = - X X = = = =3 -
Ptychobranchus fasciclaris - = = m = = = = X X - - =~ =IX
Ptychobranchus subtentum®* - X = « = - X - X X ¥ X X 14X
Truncilla truncata . - = = = = X = - X - X X =~- =}pX
¢ 3313 g 10 § 3 13

o3
* thegse twe forms have been counted as one

"2 11. 3 10 :
species. **Cumberlandian species. -
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~ had common names.

., work hss never been duplicated.
© left investigators with at least some doubt as to

o eic stege,

2

application, and (3) multiple, the same species is
often known by several designations even within the
same geographic area. The common names as reported
by Coker (1915) ere certainly worthy of considera-
tion but even these have been indiscriminately tam-~
pered with in recent listings. Additionally, many
of the species discussed in this paper have never
For these reasons, the authors
have not sttempted to include a listing of common
names for the species of the Clinch River. Until
such time as an agreed upon list of common names is
adopted by some committee of national stature, their

..employment__in. Federal Register listings must be

questioned.

There exists the further problem attendant upon

the recognitian of subspecies, forms, ecomorphs,
end clinmomorphs, Evéry tribetary, stream, creek,
and ditch may support the recognizable form of a
species; is each to be separately treated? When
the diagnostic characteristics of a form become =0
obscure that only the author of the taxon can re-
cognize it, its validity becomes questionahie. The
credibility of malacology may itself be worthy of
endangered listing!
Spﬁée%oqigiigél%iggdgggizéds are presently listed
as endangered from the Clinch River (Federal Regis-
ter, June 14, 1976): Conradilla cuelata, Dromus
dromas, Dysnomia {eEpioblasma) torulosa gubernacu-
lum, Fusconaia cuneolus, Fusconaia edgariana, Lamp-
silis arbiculate orbiculata, Pleurobema plenun,
Quadrule intermedia, and Quadrula sparsa. The au-
thors believe that only three of these remain ex-
tant in viable numbers in the Upper Clinch River,
Promus dromas, Dysnomia torulosa gubernaculum, and
Fuseonaia edgariana. Conradille cselata may pos-
sibly continue toexist in very limited numbers und
a few specimens of Fusconaia cuneolus have been re-
cently taken from the Lower Clinch River. Additio-
nal species which have been extirpated from this
drainage are discussed in the conclusiens. e
species, Lastena lata, appears to remain only in
the Upper Clinch River.

Life History data

Conclusive lifehistory data for the mussel faupa
of theClinch River is lacking! Many fish species,
patticularly members of the Centrarchidae, have
been implicated as potential hosts for the glochi-
dial stage of development. Mach of the available
information on implicated host fish is based on the
early work of the U. S Bureau. of Fisheries; Le-
fevre and Cartis (1912), Coker et al. (1921). Ful-
ler (1974) hascompiled available data on fish spe-
cies implicated as glechidial hosts. These ¢lassic
experimental atudies yielded a great deal of in-

- formation on potential host relations asestablished

under artificial conditions. Without field veri-
fication these dats must be considered inferential
snd not definitive.

Fllis and Ellis (1926) reported obtaining meta-
morphosis of the glochidial stage of several spe-
ties in artificial media, The precise techniques
employed were, however, never published and the
Their work has

the fecultative orobligatory nature of the parasi-
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More recent studies by Matteson (!958) and Yok."
ley (1972) leave the same unanswered queations as - -
to applicability of laboratory data to natural sys-
tems. Forced exposureof potential hosts to foreign
parasites has often led to disastrous ecological
consequences. Questions of natural host-parasite
relationships and host specificity of mussels with
fish remain unanswered.

Lower Clinch River Fauna

The Clinch River from its confluence with Warts
Bar Reservair, Tennessee River upstream to{FM-152,
has been defined as the Lower Clinch River in this
paper, This stretch of. river has been influenced
by constructish and operagion-of Melten Hill Dam,
CRM-23, Norris Dam,(FM B0, and the backwater ef-

fects of Watts Bar Reservoit on the Tennessee River,

The mussel fauna of this area is now apparently
reduced to nine species. Five species, Anodonta
corpulenta (Cooper, 1834}, 4, imbecillis {Say,1829),
A. suborbiculate (Say, 1831}, Lasmigona complanata
(Barnes, }823), and Leptodea laevissima (Les, 1829)
are not discussed elsewhere in this paper as prior
to the report of Bates (1973} they were not con-
sidered members of the Clinch Biver faunal assem-
blage. These are characteristic impoundment forms
{Bates, 1962) and their occurrence in these down -
stream impounded areas is not surprising; they do
not occur in the river above Norris Dam. Leptodea
fragilis continues to ocecur in the Upper Clinch
River and historically belonged tothis fauna (Ort-
mann, 1918). Obliqueria reflexa was reported by
Ortmann (1918) and Caha (1934} iid continues to
exist in the river downstream from Norris Dam.
These seven species have all become successful mem.
bers of the overbank fauna of the Lower Clinch Ri-
ver {Bates, I975).

Two main channel, pre-impoundment species, Fus-
conaia cuneolus and Lampsilis fasciela continue to
exist.in limited numbers in the Lower Clinch River
below Norris Dam.. Present.records for these two

species pre Lased on spegcimens taken by TVA biolo-
gists ducing 19731970 Lampstlis fusciniv 18 well

represented in present collections from the lipper
Clinch Biver but Fusconaia cuneclus now is appar-
ently restricted to isolated areas downstream from
Norria Dam. Specimens of these two species taken
from the Lower Clinch Biver exhibit extreme age and
periostracal erosion indicating tenuous survival.
Fusconzia cuneolus is presently listed as an en-
dangered species,

This Lower Clinch River, downstream of CRP_A-IS‘Z,
historically supported the greatest diversity of
species known from this drainage. Ortmann (1918}
recorded no fewer than fifty species fromthis area;
this contrasts with the forty-two species he re-
ported for the river above areas now impacted by
impoundment.

The authors encountered considerable difficulty
in attempting to verify the records of Cakn (1936)
end Hickman (1536). These authors (Cahn and Hick-
man) listed essentially the same species for the
Clinch Biver downstream of Nerris Dam and thus the
one listing by Cahn is here reported {Table IID).
Since original material from neither of these col- .
jections could be located for verification, the
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authors felt "compelled to takelimited license in
producing a synonymized species list for the Clinch
. Biver immedistely downstream of Norris Dam. Cer-
"tain species reported were clearly outofrange and
were reduted to known indigenous synonymy. Cahn's
list (Table IEI} after conserfvative synonymization
still indicates no fewer than thirty-four species
present in this area. The greatest number of spe-
cies produced from any one site by Ortmann was
thirty-two {Clinchport, Va.); the authors’ most
productive aite (Kyles Ford, Tean.) yielded the
same number. The mussel fauna of the Lower Clinch
River has clearly been impacted by development.

~Cumberlandian Founal Elements

Many Cumberlandian species historically associa- "

ted with the Clinch River Basin have been apparent-
ly extirpated. Ortmann'slistof 1918 would
indicate no fewer than twenty-five species of Cum-
berlandian origin; inclusion of a minimum of eight
recognized forms would raise this total to thirty-
three. :

The authors can verify the continued existence
of thirteen Cumberlandian species in the Upper
Clinch BRiver. The continued tenuous existence of
Fusconaia cuneolus in the Lower Clinch River would
raise this total te fourteen. The addition of Fus-
conaia, barnesiang bighyensis to this list would
produce a total of recognizable species and forms
of fifteen at the present time.

Taxa of Cumberlandian origin which the authors
feel have been clearly extirpated from the Clinch
River include Fusconaia pilaris (and forms), {ua-
drula intermedia, Lasmigona holstonia, Dysnomia ar-
caeformis, D. haysiana, D. lenier, D. propingua,
D. stewardsoni, and Micromya (=Villosa) trabalis.

Many species and forms of Cumberlandian origin
are undoubtedly already extinct and others appear
to be on the verge of extinction. Further reduction
in available habitat and/or adverse environmental
impingement could well lead to the eventual! total
extirpation of these unique species.

Cumberlandian species recorded by Ortmann are in-
dicated on Table II; those believed by the authors
to remain extant in the Upper Clinch River are in-
dicated on Table V.

SUMMARY AKD COHCLUSIONS

This study mede obvious to the authors that an
approximately thirty-five kilometer reach of the
Upper Clinch River from Speer’s Ferry, Virginia,
to Kyle'sford, Tennessee, supports what isprobably
the most abundant end diverse fresh water mussel
feuna remaining in the world, The closest appro-
ximation of this unique faunal assemblage occurs
in a small section of the Powell River. Historic
records clearly indicate that this uniquely rich

fauna wss once dispersed over most of the Upper .

Tennessee River System.

The present distritutionof mssel species in the

.survival of 36.

23

Upper Clinch River is graphically presented in the
Figure II histogram. It should be apparent that
the middle sample gites (9-16) remain themost pro-
ductive. Upper sites (1-8) and lower sites {[7-33}
have for many years been subjected to adverse en-
vironmental stress. Survival of the fauna at these
middle sites is at best tenuous. -This short reach
of river represents spproximately 7% of the origi-
nal mussel habitat of the Clinch Biver.

After placing subspecies and forms in synonymy
{Tabie 11}, Orumann's records clearly establish a
minimal faunal assemblage for the Upper Clinch Ri-
ver of 42 species; present data indicate continued
of 36. The authors feel this spparent
loss of 6 species is extremely conservative. Ort-
mann's records for the entire Clinch Basin indicate
57 species; including subspecies this total becomes
7i. Present records indicate a total of 43 species
far the Basin, 7 of these being restricted to the
Lower Clinch River. Of these 7 species, § have in-
vaded following impoundment. Thus the original
Clinch River mussel fauna representing 57 species
has been reduced to 38. A total of 19 native spe-
cies have thus aspparently been extirpated {rom the
Clinch River Basin; if subspecies and forms were
included in this estimate, the number of taxa ex-
tirpated would be mch greater. In summary:

Ortmann Records
Tatal species end subspecies recorded

for the Clinch River ....ooviianniinnnn., T
Total after placing subspecies in synonymy 57
Upper Clinch River ...... i ae e 42
Lower Clinch River ........ e 50
Authars’ Becords (subspecies not ‘separated)

Total for the Clinch River .................. 43
Upper Clinch River ..... ...0iviiiiiinun, oo 36
Lower Clinch River ... .iiiviivninnnin, 9

Post-impoundment colonizers ............. 5
Native species now restricted
to Lower Clineh L. ..ocvvevioniiiunan, 2
Cumberlandian Species )
Oremann: Total ......iviiiiiiiinniiinnas, 33
Synoaymized ... ... iiiiiiial, . 25
Authors (Only one species remaining in
the Lower Clinch) ............ Teerraraas 13
Species extirpated from the Clinch Basin
Authars (12 of these Cumberlandian) ........ 19

During this study, the authors have adhered to
conservative taxonomic principles; whenever there
has been a question as to the taxonomic status of
a form, it has been placed in synonymy. 3ome forms
placed in synonymy may well be erected to species
status in the future should adequate systematic
documentation become available.

There continues to exist the need for life his-
tory and broad based ecological studies to provide
the basis for the development of intelligent puide-
lines for the management of this unique resource.

The authors must express concern for the conti-
nued survival of this unique faunal assemblage.
Adverse environmental impingements pose constant
threats. Emphasis must be placed on preservation
of the habitats that continue to support this fau-




na. PRecent action by the State of Temnessee in
setting aside that reach of the Clinch River from
the Virginia-Tennessee State Line to Sneedville,
Tennessee, as & mussel sanctuary must be lauded as
enlightened envirenmental action.
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Page 6, left hand column, laat paragraph, 5th line
from the bottom: the sentence beginning 'All col-
lections are ...." should read: 'Representatives

of all collectiens are ....'

Page 7, left hand column, first line: The he;ding
‘RESULTS' shouldhave been inserted after the first

paragraph  beginning ‘Sample results

above that paragreph.
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