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This report summarizes the results of {VA's recent evalustion
of musgels in the Clinch River. The investigstion wae conducted to
provide comprehensive, up-to-dste information on the distributiss and
depsity of eandsngered spescies in the reach of the river from downstream
from the U.8. Route Z5E bridge {CRM 151.0) to Craft Mill (CEM 219.4).
In addition, ithe vesults establish, in pari, baseline informstiocn from
which the direction and effectiveness of & TVA program Lo connerve
and enbance Cunberlandian mussels in the Tennesses Velley will be

determined.

Hethods

Three field crews, each led by & biologist competent in
malacelogy, were sssigned approximately 23-mile reaches of river
to investigate. Each crew, including twe certified scubz divers,
floated the entire length of their reach in 2 swmall bost. Az a
crew encountered habitat which, ip the opinion of the bislogist, had
the potential to contailn mussel populatiens, the srea was searched
by diving, snorkeling, and wading. When mussele were observed, a
thorough quelitstive evaluation was conducted noting esach species
present. Sites which proved to have a dense, diverse mussel population
were surveyed quantitatively. Fresence of endangered species in
unnsuel nombers also led to quantitative evaluation. In both cases,
the decision was based on the judgment of the biolopist.

Quantitative estimates of sbundance were made by randomly )
sempling esch site using & sgquarve metal frame, which when placed in

the aubstrete, enclosed an ares of 0.25 sguave meter. ALl sussels




within the guadrat were counted by species and returned to the river
in spprogimately the same place from which they were removed. The

puaber of guadrat samples to be taken st each zite varied from 12 to

40 depending on the sres covered by the pussel bed,

Results

& total of 47 sites wers lovestigsted over the 68-~mile reach
of the Clinch River {Table 1). ©Of these, 8 were svalusted guantitatively
with a totel of 248 guadral sauples taken. Every site yvieldsad two or
wore gpecies and a maximum of 32 species were found st CHM I184.7. In
all, 40 gpecles were collecied of which 14 were Cumberlandian forms

(Table 2). 8Six of the gpecies encountered {(Conradilla caslata, Dromuas

dromag, Fusconais cupeclos, Fusconania edgarisna, Lampsilis orbiculatsa
¥ 3 e Ey S

and Pleurcbema plenum) are listed ss endsngered by the U.8. Fish and

Wildlife Sepvice,.

Mussels were both diverse and abundant throughout this 68-mile
reach of the river. Every site wisited was found wo contain live
musaeles and eight pites (between CRM 184.7 sand CRM 219.2) vielded more
than 20 species each. Twaelve or fewer species were found at each site
betwesn CEM 151.0 and 172.Z, however, the total from these sites was
24 species. Abundapce estimates, based on the eight guantifisd sites
{Table 3}, indicated a range of 3.7 to 21.5 specimens pEr Bguare meter
of sussel habitat. The three sites sampled quantitatively betweon CEM
184.7 and CRM 206.9 each were found Lo have over 10 animals per sguare
meter and the oversll sverage at all quantitative mites waz 12.22 ﬁpﬂﬂim@ﬁg
per square meter. The highest average sbundance (31.51 animals per aq&&reé
meter) was based on a velatively lsrge sample (41 quadrats) taken in the |

Kvles Ford zrea {CRM 189.6%.
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Gpecimens of Conradilla cseleats weve found at five sitesn

between CRM 3184.7 and CRM 219.1 (Teble 4). AL one of thess sites
(CEM 182.8), sn estimate of (.10 specimens per sgusre meter of mussal
habitet wes derived from one specimen token in a guantitative zample.
The ages of some specimens (Table 5) indicated that age variaticon is
prezegt in the piver.

Promus dromas specimens were collected at seven sites

between CRM 169.8 and CRM 189.3. At CRM 172.2 sn asbundance estimate

of 0.10 specimens per sguers meter was derived from one individual
taken iﬁ & guentitative sample. Eight animsls thet were aged indicated
a reletively broad range but do not form any apparent pattern as to the
age structure of the population.

Fugconsia cupeolus was repovted from sixteen pites throughout

this rviver reach (CRM 155.7 to ORM 219,2).W Three specimens of this
species found dn guedrat samplas at CHM 189.6 resulted in an estimate
of 0.2% animals per square meter of mussel habitat at that gite while
single specimens in guadrat samples at CRM 219.1 and CRM 219.2 led to
estimates of 0.10 and 0.16 animals per square meter for these sites,

respectively.

Fugcopaia edgariana was found te be presént at thirteen

sites between CRM 1854.7 and CRM 218.2. This species was represented
in gquantitative samples only at CRM 189.6 where two apimels resuited in
an abundance estismte of 0,20 specimens peEr square meter.

Lampsiliz orbiculata, one of two non-Cumberlandian endasngered

species found during this survey, was represented by » single fresh

*It may be veleovant to note that Bates and Dennis {Sterkiana 69-70:3-23,
1278) have pot recognized Fugconsia cuneclus from the Clineh River. We
are coptinuing to examipe the identification of this taxon.
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dead specimen taken at CRM 184.7. This snimal was estimated to be
nine yvears old,

The other non-Cumberlandisn endangered species, Pleurcbems
pienum, was vepresented by sixtesn specimens collected st CRM 179.4
end CRM 184.7. Wobe of these specimens wers found in quantitative

samplesn.

The proposed endsngeved river ansil Io filuvialis (Say 1823)
wag found at meny locations throughout this study ares bat was nob ope
of its formel interests. Betwsen CRM 152 and CRM 175, Io fluvialis
was relaztively uncommon and not present in any of Lhe quadrat samples.
Between CRM 175 and CRY 193, this species was found at 12 of the tw&ntymtg
sites and six specimens that occurzed in quadrat samples at CRM I1E9.6 |
led to sn sbundance estimate of .58 snimals per square metber. Between
CRM 155 and CEM 219, Je fiuvielis wes considered to be abundant and was
not mentioned in either the guaniitative oy guantitative sewmpling.

To summarize, mussels were found throughout the S8-mile vesch ;
of the Clinch River {CRM 151.0-CRM 219.4) surveved in Auvgust 1979,

Two or more species were found at all 47 seampling sites and 20 or more
species were found at eight sitea located between CRM 184.7 and Cﬁﬁ
219.2, HMuesel sbundance estimates dervived from guantitative sampling

al eight sites averaged 12.22 specimens per sguare meter of suwitable
musgel habitat and the Kyles Ford area (CRM 189.6) produced the highest

estimate of 31.51 animals per square meter. Representatives of six

endangered species (Conradilla caelate, Dromus dromes, Fuscopais cunsolug,:

Fusconaia edgsrisna, Lampsilis orbiculata, snd Pleurcbems plenum) were

found at various pumbers of sites throughout this river reach. Four of

theze species were found in quantitative samples. Lampsilis ovbiculatas




and Pleurobems plenum were not present in the quantitative survey. The

proposed endangered river snail Yo fluvialis occurred throughout the
study ares with greatest sbundance toward the upper end of the river
reach.

A& comparissn of the recently surveyed reaches of the Duck,
Powell, and Clinch Rivers is presented in Table 6. With regard to

endangered species, only Conradills cselsts wes found in all three

river reaches. 7This species was found at 24 sites on the Duck River,

5 sites on the Powaell River, asnd 5 sites on the Clinch River. Abugdance
on the Duck River., The only estimate on the Ulinch River was 0.10

per square meter and ne specimens were found in quantitative samples

on the Powell River.




Teble 1. Location of all Clinch River sample sites in river miles (CRM)
sud number of gpecies at each site, Aupust 1975,

Clinch River Hile Humber of Spacies

133.8 {(above U.5. Rt. 23E

bridge) g
155.,7 &
158.1 10
159.2 12
160.0 7
154 .8 a
166 .4 &
168.0 F
16%.8 1t
172.2 (just below Swan Island) it
174.8 i7
177.3 (Sneedville bridge} 7
179.4 14
179.8 i
181.2 11
181.8 14
1B2.2 12
182.6 15
;g;:z {Brooks Island) i?
183.7 &
184.7 32
186.0 g
187.¢ 19
187.5 18
igg:g {Eyliez Ford area) gg
192.0 i3
182.4 ' 18
192.7 11
193.0¢ 2
193.3 1k
184.0 i3
198.¢ 21

. 202.0 (VA~TN line) 34
T 203.4 14
& 206.9 27
4 208.4 15
20649.5 ig
210.0 14
21G.9 25
2131.2 {Speers Ferry) 14
213.4  (Cliunchport) is4
217.0 9
218.1 27
219.2

{Craft Mill) 21




Table 2, Hussel spzcies ocourving in the Clinch River (CRM 151.0~-CEM 219.4),
August 1979, 2

Actinonsaias carinata {(Barnes 1823)
wActinonaiss pectorosa {(Comrad 1834)
Alasmindonts merginaty Say 1818
Amblems costata (Barnes 1823) = 4. plicata (Say 1817}
+%Conradills caeluta {Conrad 1834 = Lemiox rimosus {(Rafinegque 1831}
Cumberlendia wmonodonts (Say 1823)
Cyclopaiae typberculsts (Rafinesgue 1820)
Cyprogenia irrorata (Lea 1830) = C. stegaria (Rafinesque 1820)
+*Dropue dromas (Leas 1B34)
*Dvsnomia brevidens (Lea 1831)
*Dysnomie cepsaeformis (Lea 1834)
Dynsomia triguetrs {(Rafipesque 1320)
Elliptio dilatatus (Refinesque 1520}
*Fusconsia barnesisna {Lea 1838)
+*Fugconaia cuneclus (Lea 1848}
+*Fusconaia edgariapa (Lea 1840) = ¥, cor (Conrad 1834)
Fusconaia subrotunda (Lea 1B31)
Lampsilis fasmciola (Rafineaque 1520)
+Lempsilis orbiculatae (Hildreth 1828)
Lampeilis ovate {(Say, 1817}
Lesmipons costats {(Rafinesque 1820)
Lestens lata (Rafinesque 1820) = Hemistens lats (Rafinesgue 1520)
Leptodea fragilis (Rafinesque 1820)
Ligumia recta (Lamarck 1819)
*Hedionidue cooradicuos (Les 18343
Plethobagus cyphyus {Rafinesque 1820)
ieurobema cordatwm (Rafinesqus 18203
*FPleurgbema oviforme (Comrad 1B834)
+Pleurcbema plenum {(Lesg 1840}
Pleurobems pyramidatum (Lea 1831) = P. rubrum {(Rafinesque 1820)
Propters slzta {Say 1817} = Potamilus alatug (Bay 1817
Ptvchobranchus fenmciclaris (Rafinesque 1820)
*Ptychobranchus subtentum {(Say 182%)
Quadruela cvlindrice {Sav 1817)
Qusdruls pustulosa (Lea 1831}
Strophitus rugosus (Swaimson 1822) = 8. undulatus {Say 1817)
Truocilla truncata (Refinesque i820)
#Villosa nebulosa (Conrad 1834)
*Villosa perpurpures (Lea 1861)
*Villoza wanuxemensis {Lea 1838)

#Cumberlandian Form (14)
+indangered Species (6}
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Table 3. Meazn nusber of mussels per sqguare meter in the Clinch River,
August 1879,

Humber of

Clinch Biver Mile Samples (& mz} %
159.2 20 .20
i72.2 4O 7,60
184.7 26 11.38
189 .6 41 31.51
206.9 i6 18.75
2i1.1 &0 3.70
21%9.1 40 8.10
218.2 25 5.1z




Table 4. Locations where Cumberlandian and endsngered species were collected

in the Clinch River (CRM 151.0-CBM 219.4), August 1979.

Actinonaiss pectoroza

Occurxenﬁe Location (CRM)
Homberfm

ﬁé’ Conradilla caelata

Oceurrenge Location {CRM)
A
Mumber /@

e Dromus dromas

Gcwurremﬁe Location {(CRM)
Humher/m

Dyenomia brevidens

ﬂcaurrenge Location {CRM)
Humber/m

158.1
WR®

182.9
NE,

192.6
NE
2054
215.1
4.30

184.7
N

16%.8

HE

i74.8

202.0

217.0
HE

i59.2
6.20

183.3
HE

172.2
6.10

182.2
HE

206.9

0.25

219.1
HS

172.2
0.60

84,7
0.31

192.7

208.5

189.56
G.10

174.8

184.7
NS

208.4

219.2
.16

77.3

187.5
KE
194.0

216.9
HE

l"\f 3 .,

'206.9
. HS

179.4

BE

187.0

209.5
HE

i81.8
HE

189.6
0.10

2310.0
RE

ig1.8

189.3
6.24

187.0

i92.4

210.9
W

182.5
1897¢

6.2
202.t

-L} ;

213,

189
HE

198,
NE,

213,



Table &. (Continued)

Dysnomia capsaeformis

Occurreﬁge Location (CRM)
Number/m

Fusconaias barnesiana

Occarren&e Locatioen (CRM)
Numberxr/m

fo Fusconsia cuneclus
Occurrenge Location (CRM)
Number/m"
VA
e Fusconaia edgariana

Occurrenge Location (CRM)
Number/m

179.4
HE

187.5
NE

202.2

219.2
0. 48

155.7
202.0
NE

219.1
0.148

1847
NS
206.9
NS

179.8
NE

187.5
NE

202.0
WE

219.1
NS

155.7

182.2
HE

189.3

206.9
NS

159.2
HS

203.4
NE

219.2
0.16
i89.3

209.5
NE

189%.6
2.15

209.5
NE

176.4

206.9
N5

181.8
18%.6
0.39

208 .4

159.2
0.20

182.9
132.4
NE

210.0
NE

1BZ.6
NE

192.0
NE

208.5
NE

16%9.8

183.7

NE

192.7

213.4

188.6
G.29

210.0
NE

201.2
NE

219.1
NS

i83.3
182.4

210.0

i72.2
0.10

184.7
HS

193.3

217.0

188.0
KE

21G.9
NE

WP

. 202.0

NE

219.2
NB

174.8
NE

187.0
KE

198.0

219.1 ¢
0,40

201.2

211.2

HB

203.4
NE |



Table 4. (Centinued)

+Lampsilis orbiculata

05curren§e Location
Kumber/m"

Medionidus conradicus

Gccurrenﬁe Location
Number/m

Pleurobema oviforme

Occurrenge Location
Humber/m

+Pleurcbema plenum

{CRM}

{CRM)

Occurrenge Location (ORM)

Number/m

Prychobranchus subtentum

Ocaurr@nge Location {CRM)

Number/m

184.7

181.8
KE

179.4

160.0
HE

189 .6
2.44

203.4
NE

184.7
M5

184.7
NS

i72.2
.30

182.4

206.9
2.50

187.0
NE

159.2
0.80

182.9
NE

192.90
NE

202.0
HE

211.2
0.56

177.3

KE

192.7

209.5

18%.3

172.2
G, 16

183.3

KE

19z2.4

NiE

203.4

NE

181.8
NE

193.
NE

210.4
NE

189.6
0.29

i74.8
NE

183.7

192.7

NE

206.9
2.00

217.4¢

183

.3

194.6

210.9
NE

219

.1

NS

117

.3

NE

184
a.

T
15

i81.2
NE

187.0
KNE

194.0

208.5

219.2
NS




at’

Table 4. (Continued)

Villcsa nebulosa

Gccurrenﬁe Location (CRM)} 164.8 169.8 18%.6 192.7 138.0 201.2 202.0
Number/m KE WE 0.39 NE NE NE HE
209.5 210.0 210.9 213.4 217.¢ 219.1
NE NE NE WE NE NS
Villosa perpurpuresa
! Gccurrenge Location {(CRM} 206.9
Number/m N8
Villosa vanpuzemensis
Occurrﬁnﬁe Location {CRM) 182.6 189.3 162.4 194.0 198.0 202.0 210.0
Number/m NE RE NE NE RE NE KE
210.92 2i9.1
NE N8
*No guantitative evzluation, 23
**Not in quantitative sample. W5

+Not 8 Cumberlandian species,




Table 5. Rumber of specimens per age c¢lass for some endangered species in the
Clinch River, August 1979,

Age Conradilla Dromus Lompsilis
Class caelata dromas orbiculata

1

2

3

4

5 i

5 1

7 1

]

9 H I

16 i 1

ot
oy
=
Pl

12

13 1
14 i
15

i6

1 ¥

18

1%

20

21 1
22

ok




Table 6.

and Clinch Rivers surveyed in 1979,

Comparison of the mussel fasunas in the reaches of the Duck, Powell,

River,
Reach and
Length

Total
Number of
Specieswh

Numbhey of

Cumberlandian

species®s

Endangered
apecies and
Number of
Sites for
each

General
Area with
5 or more
species

Mussel
Densitiss
{averages

and extremes)

Duck River
DRM 132.0-
BIM 248 .6

1i6.6 Miles

Powell
PEM 65,1~
PRM 177.2
11,1 Miles

Clinch River

CEM 151.0-
CRM 219 .4
H8.4 Miles

River

32

38

40

16

14

tonradilla
caelata - 24

Quadrula
intermedia ~ 3

T m:}s
pas = 17

a - 14

Quadrula
inteymedia ~ 11

Ouadrula

gparsa - 8

Conradijla

cagiata - §

Dromus
dromas - 7

Lawpsilis

orbiculata - i

Pleurchema
plenom - 2

35
Miles

(3093

70
Miles

(63%)

68
Miles

(100%)

2.58
0~-10.50

7.38 :
2.12v21.00;

12.22
3.70-31.51

“Species common to

“FCumberlandian fpesdes

three reaches

s
- 2

wegge s Lo oall three reaches - R




