AT J NEYVES

TENNESSEE VALLEY AUTHORITY

Water Resources
Aquatic Biology Department

STATUS SURVEY FOR FEDERALLY LISTED ENDANGERED
FRESHWATER MUSSEL SPECIES IN THE PAINT ROCK
RIVER SYSTEM, NORTHEASTERN ALABAMA

Yrepared by
Steven A. Ahlstedt

Norris, Tennesgee
Octoher 1991

+

TVA/WR/AB~-91/11




United States Department of the Interior

FISH AND WILDLIFE SERVICE
Jackszon Field Office
6578 Degwood View Parkway, Suite A
Jackson, Mississippi 39213

June 24, 1992

Dear Recipient:

Enclosed for your information is a copy of a recent survey of the Paint Rock River
System in northeastern Alabama that was performed to assess the status of several
endangered mussel species. As you will read, only four of eight federally listed
mussels that are historically known from the Paint Rock River were found during
this survey. Only one of these, Fusconaia cor, had recent evidence of recruitment.
Of particular concern was the extreme rarity of Lampsilis virescens and Toxgiasma
cylindrellus. This study indicates that the Paint Rock River System has not yet
recovered from past channel modifications, and continues to be impacted by
agricultural activities. - ‘

Recovery of these species will primarily depend on coordination between State and
Federal resource agencies, and private initiative. In order to expedite the Section 7
consultation process, please contact the U.S. Fish and Wildlife Service, 446 Neal
Street, Cookeville, TN 38501 (telephone 615/528-6481), if you have information on
proposed or on-going Federal activities that may affect these species. If you require
additional information on the status of these species, contact U.S. Fish and Wildlife
Service, 6578 Dogwood View Parkway, Suite A, Jackson, MS 39213 (telephone
601/965-4900).

Sincerely,

Robert Bowker
Complex Field Supervisor

Enclosure



Figure . . . .
List of Tables
Abstract . . .

Introduction .

Literature Reviaw

Project Area .

Materials and Methods

Results and Discussion

a

o

®

-

-

TABLE OF CONTENTS

- k1 ' ¥ * r s - “ a
L O S,
o L] £ & L] o L] & L3 L
® a4 ¢ 8 s s+ a2 & 5 a
L N T
8 e e s 4 a a . .
L A T,
L T,

Population of Structure of Endangered Species

Summary . . .

Literature Cited

a

*

Page

Fte

e
pbsr

foin
e
[

pent

e

14

18



FIGURE

Paint Rock River, Larkin Fork, Fstill Fork, and Hurricane
Creek mussel sampling sites.
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ABSTRACT

The U.5. Department of Interior, Fish and Wildlife Service, Jackson Area
Office contracted with the Tennegsee Valley Authority to a conduct a
freshwater mussel survey for federally listed endangered species known to
cccur in the Paint Rock River system, northeastern Alsbama. Survey
results will provide information necessary for future recovery and
management of these species and enhance distributional information of
other freshwater mussel species collected. The survey included

qualitative sampling at 25 mainstem and tributary sites throughout the

river system.

Forty—one mussel species were found during the present survey and three
of these were relicts., Four federally listed endangearad species

(Fusconaia ¢or, F. cuneclus, Lampsilis viregscens, and Toxolasma

¢ylindrellus) were reported alive ar fresh-dead. Four additional

federally listed species (Lampsilis abrupta, Epioblasma walkeri,

Pleurobema plenum, and Villosa trabalisg) reported historically from the

Paint Rock, were not found.

The mussel fauna and river habitat of the Paint Reck River system has not
recovered from extensive stream channelization in the mid-1960s. This
problem is continually aggravated by nonpoint source pollution resulting
from agricultural land\usage along the river., Cattle access have caused
streambank erosion and destabilization of river substrate, The mussel

fauna may continue to decline until appropriate measures are taken to

minimize stream perturbations.



INTRODUCTION

In January 1991, the U.S. Department of Interior, Fish and Wildlife
Service (USFWS}, Jackson Area Office entered intec 2 cooperative agreement
(No. 14-16-0004-90-959) with the Tennessee Valley Authority (TVA Contract
No. TV-83085V) to conduct a freshwater musgel survey in the Paint Rock
River system, Alsbama. The purpose of the survey was to update the
current status of five federally listed endangered mussel species

including: Lampsilis abrupta, L. virescens, Toxolasma cylindreliug,

Fusconaia cor, and F. cuneolus. All five species were reported during
the last 15 years by TVA biologists and documented in USEWS recovery

plans. Three additional federally listed species {Epioblasma walkeri,

Pleurchema plenum, and Villosa trabalis) are reported in the literature

as occurring in the river system. Results from the present survey will
provide information necessary for future recovery and management of these
species and enkance distributional information of other freshwater mussel

speciles.

Literature Review

The Paint Rock River and three of its largest tributaries (lLarkin and
Estill Forks, and Hurricane Cresk) have a3 number of federally listed or
candidate mussel species reported either from the literature or
individual field collection records. Eight species are federally listed,
three are candidate spécias for federal listing, and two were former

candidate species which are now considered extincet., The state of Alabama



alsc lists 14 mussel species found in the Paint Rock River system For
special protection status (Table 1) (Cox 1990). Cox did not include two

federally listed endangered species (Epicblasma walkeri and Pleurobema

plenum} which have not been reported from the Paint Rock since Ortmann

(1925).

Three ewtensive musszel surveys have been conducted in the Paint Rock
River system {(Urtmann 1925; Isom and Yokley 1973; and Ahlstedt 1986).
Ortmann (1925} during his study of the naiag fauna of the Tennessee River
system below Walden Gorge reported 46 freshwater mugsel gpecies,
including subspecies. Ortmann's species list included museum records
from shell material collected by H., H, Smith, H. E. Wheeler, B. Walker,
and Simpson (1914). Six mussel species in his report are now federally

listed species.

During the mid~1960s, Isom and Yokley (1973) reported 30 mussel species
in the Paint Rock and five species in Larkin Fork. Of these, three are
currently listed federally. In their survey, which also included the
Flint River, they reported the mussel fauna had declined by approximately

42 percent over the number of species reported by Ortmann.

In 1980, TVA initiated the Cumberlandian Mollusk Conservation Program
(CMCP} to update the status of Cumberiandian mussel spacies in selecteq
streams in the Tennessee Vallev and to identify stream reaches
potentially suitable to receive mussael transplants (Jenkinson 1981). The

Paint Rock River and tributaries (Estill Fork and Hurricane Creek) were
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extensively surveyed in 1980 {Ahlstedt 1986). Twenty-five mussel species
were found including four federally listeqd endangered species. One

additional federally endangered species, Lampsilis abrupta (one

specimen), was later found in the lower Paint Rock {PRRM 17.0) in 1983 by
USFWS and TVA biologists (USFWS 1985a). This was the Ffirst documentation

of this species in the river.

Three site-specific surveys for freshwater mussels have been reported
from the Paint Rock River. In 1981, TVA biologists conducted
quantitative mussel habitat mapping at one sire in the upper Paint Rock
(PRRM 60.0), Ten mussel species (none endangered) were observed (Rarr et
al. 1986)., Two site assessments for missels were performed on the Paint
Rock by TVA in 1984 and 19R6. During the 1984 survey at Alabama highway
72 bridge crossing (PRRM 26.5), six museel species were moved upstream
from a proposed new bridge site. One fresh-dead specimen of endangered

Fusconaia cor was found. 1In 1986, a mussel survey was conducted in the

Paint Rock River (PRRM 56.4% in the vicinity of a road diversion
project. Ten mussel species were found including a relict specimen of

endangered Lampsilis virescens.

Two other sources of infermation concerning freshwater mussels in the
Paint Rock are provided by Herb Athearn and Don Manning (personal
communication). Herb Athearn's field eoliection records from the
mid-~1950s through 1969 contain four species from the Paint Rock, five
from Larkin Fork, and ome from Estill Fork. Three federally endangered

species (Lampsilis virescens, Fusconaia cor, and Toxolasma eyvlindreliusg)

i



were included in his records. Don Manning collected 29 mussel species
from the Paint Rock (no site locations) in 1990, including federally

endangered Fusconaia cor, F. cuneolus, and Lampsilis virescens. Four

mussel species, including endangered Toxolasma cylindrellus. were also

reported by Manning from Larkin Fork.

PROJECT AREA

The Paint Rock River is located in northeast Alabama and flows southwest
60 river miles where it enters the Tennessee River at Tennessee River
Mile (TRM) 343.2 (Wheeler Reservoir). The lower 13 miles of the river is
in the impounded portion of the reservoir. The drainage area for the
Paint Rock encompasses 458 square miles and borders the southern edge of
the Cumberland Plateau physiographic‘pravince (TVA 1970). Two major
tributaries, Estill Fork and Hurricane Creek flow south from Tennessee
and join to form the headwaters of the Paint Rock. The river is
surrounded by feorested mountains while the river valley flocdplain is
flat and almost entirely in agricultural production far soybeans, cotton,

corn, milo, and beef cattle.

Ihe freshwater mussel fauna in the Paint Rock River system was probably
severely impacted by extensive stream channelization and removal of
gnags and riverbank timber by\the U.S. Army Corps of Engineers (USACOR)
during the mid-19580s. Inéluded in the channelization project were the
lowermost reaches of Larkin and Estill Forks and Burricane Creek. The
mussel fauma in the river continues to be jeopardized by siltation from

agricultural nonpeoint sources and bank erosion from previous



channelization and poor farming practices. Another threat to the musgsel
fauna is the spraying of herbicides and pesticides on cotton and bean
Fields as well as the application of fertilizers. Cotton and hean
spraying is a common practice throughout agricultural farmland in the
watershed. The potential damage to aquatic organisms from runoff or the
accidental spillage of chemicals when filling water tank trucks during
low-flow conditions at river access points may be adding to the demise of
the mussel fauna in the river. It is uncertain what effects agricultural
chemicals have upon juvenile or adult freshwater musseis. Mussels have
never been usesd as test animals to determine what concentrations or

levels are safe.

MATERTALS AND METHODS

Initially, the Paint Rock River was scheduled for float—survey by boat,
but due to extreme low-flows, fallen trees, and drift, the river wasg
sampled at road, ford, and foot trail access points. Topographic maps

{7.5-minute) were used for navigation and sample site location.

Freshwater mussel szampling was conducted from July 1526, 1991, Water
levels were extremely low, with excellent water clarity at most sites for
snorkeling. Because of time constraints and funding, sites where
endangered species were previghsly reported were sampled first. Each
site was sampled by a three—man crew consisting of a biclogist and two
biological technicians. Methods used for collecting mussels included
snorkeling, visual searching, digging, and walking the streambanks for

shells in muskrat middens.



Collecting continued in all habitats at each site (minimum three
man-hours) until the crew leader was satisfied that no additional species
were pregent. At sites reported to contain endangered species, gix
man-hgurs was spent searching for and determining the areal extent of the
population. All freshwater mussels encountered were sorted by species,
identified by the crew leader, and counted. Records kept on the
qualitative search included gite Location, number of man-minutes of
search time, collection techaiques, and numbers of live, fresh-dead
(shells with shiny nacre and meat present), and relict (dull nacre,
broken ghell) specimens of each mussel species found. Live specimens
were returned to suitable habitat at the site. Fresh—dead and relict
shells were labeled and taken to the TVA Aquatic Biology Lab in Norris,
Tennessee for cataloging and storage. All live and fresh-dead endangered
mussel species were photographed, measured to the nearaest 0.1 millimeter
using a dial calipher, and aged. Measurements taken included mAXimun
anterior-posterior length, maximum height from anterior of wnbos to
ventral margin, and maximum thickness across the two valves. Age of each
gpecies was determined by counting the external growth increments
{annuli) on the shell, Because of the scarcity and the amount of time
spent searching for endangerad freshwater mussels, no quantitative
samples were taken.

T

RESULTS AND DISCUSSION

Mussel sampling was conducted for federally listed endangered species at
25 gites in the Paint Rock River system: 18 sites in the Paint Rock
River, one in Larkin Fork, twe in Estill Fork, and four in Hurricane

Creek {Table 2, Figure 1).



A total of &4l mussel species (1370 specimens ) were found including: 358
species in the Paint Rock, 7 in Larkin Fork, 10 in Estill Fork, and 15 in
Hurricane Creek {(Table 3). Fresh-dead shelle were so recent with meat
still present in shell that both live and fresh-dead totals were
combined. Age and growth measurements For federally listed endangered

species are presented in Table 4.

Nineteen species were represented by five or fewer specimens; however,

the rarity of six of these species (Anodonta grandig, Ellipsaria

lineclata, Lampsilis teves, Ligumia recta, Quadrula metanevra, and

Quadrula nodulata) can be attributed to stream sizs since all are more

often assocliated with larger rivers. Three of these 10 species

{Lasmipona complanata, Quadrula guadrula, and Truncilla donaciformig)

were reported as relicts (stained or broken shells), and are also

components of larger streams. The single specimen of Lasmigona

with one live specimen found in Hurricane Cresk {gite 25},

. The most abundant species found was Lexingtonia dolabelloides which

comprised 23 percent of the total, followed by Amblema plicata (13%),

Villosa iris (8%), and Potamilus alatus (B%L). Sites 2, 4 and 10 {Table

3} contained the most diverse\fauna with between 18 and 20 musssl
species. Some pool habitats downstream from site 10 contained good

concentrations of Cyclonaiazs tuberculata, Amblema plicata, and Potamilus

alatus. These species are more typically found in deeper pocls

containing loose sand, mud, and silt. At sites 12, 14 and 21, blue-green

.



algae covered the river substrate in shallow pocls, and this was
especially a problem in Estill Fork (site 21), At stream access fords
the mussel fauna is depressed for a considerable digtance downstream,
suggesting severe impacts from possible spillage of agricultural
chemicals during the filling of tank trucks used for spraying farm

crops. Mussels were usually found upstream from access fords.

The Paint Rock Hiver system was channelized in the mid-1960s and riffle
and shoal habitats have net stahilized, Shifting substrate is a problem
in the drainage and probably a major factor affecting riffle-dwelling
mussels, especially Cumberlandian species. Flooding is a also a problem
in the drainage system. The Paint Rock River experienced close to a 100
year flood event in spring 1991 (Bon Porter, TVA personal

communication). As a result of the flood, live and dead mussels
(including endangered species) were ohserved stranded in pools on top of
gravel bars, and in many instances missels and substrate were carried out
of the streambed and deposited onto islands and shoal habitats.
Streambanks were heavily scoursd in some areas with no vegetation to ksep
the banks from coliapsing. Cattle access has pockmarked and destabilized
river substrate and streambanks at a number of sites, especially in
Larkin and ‘Estill Forks (sites 19 and 21), and Hurricans (reek

(site 23)., Cow manure was also observed covering river substrate in

Hurricane Creek (site 23) and numerocus dead shells of Amblema plicata

were found in Estiil Fork (site 21), upstream from the ares where cattle
freguent. Judging by the condition of relict shells, the mussels had

been dead for a long time.



/
Commercial musseyfishermen harvest shell from the lower 40 miles of the
Paint Rock River in search of commercially valuable washboards

(Megalonaias nervosa), three-ridge (Amblema plicata}, and pigtoes

(Pleurchbema cordatum}. One landowner near Walker Mill Ford (site 9),

reported musselfishermen collecting shell from the river in late gpring.

Fresently, the extent of musselfishing in the river is unknown.

0f the eight federally listed endangered species only four (Fusconaia

cor, F. cuneolus, Lampsilis virescens, and Toxolasma c lindrellug) were
s F v

found. Fusconaia cor was the most numercus {14 live, 16 fresh-dead) and
widespread in distribution. Of the total, twenty-ome specimens (8 live,
13 fresh-dead) were found at site 10 in the Paint Rock. A long, shallow,
unstable riffle extends upstream from a deep pool at this site.
Streambanks in this area were characterized by deep cuts as a result of
scouring from high-flows. This species was also found in low numbers
from ten other sites in the Paint Rock with similar habitat conditions,

and was not found in any of the tributary streams. Fusconais cor is an

endemic Cumberlandian riffle species, generally found in moderate to
fast~flowing streams and rivers with stahle substrate. The number of
specimens found is encouraging, but persisting habitat perturbations
threaten their continued surviwal. The fish hosts for F. cor have been

tentatively identified as the common shiner (Notropis cormutus) and

whitetail shiner (N. galacturus) (Kitchel 1983; USFWS 1984b). Both figh
species are present inm the Paint Rock River (Charles Saylor, TVA personal

communication).



Fusconaia cuneclus was found in the lower Paint Reck with one live

specimen {rom gite 2 and one fresh-dead from site 1. Because of the
rarity of this species in the river, it may be on the verge of
extirpation from the Paint Rock. The single live specimen was found
along the edge of water willow in unstable sand and gravel at the head of

3 shoal. Fusconala cuneclus is closely related to F. cor and is also an

endemic Cumberlandian riffle species typically found in moderate o
fast-flowing streams which contain stable substrates (USFWS 198%4c¢). The
fish hosts for F. cuneolus are tentatively identified as fathead minnow

{Pimephales promelas), river rhub {Nocomis micropogon), stoneroller

(Campostoma ancmalum), telescope shiner {(Motropis telescopus), Tennessee
shiner {N. leucicdus}, white shiner (N. albeclus), whitetail shiner (N.

galacturus), and mottlad sculpin {Cottus bairdi) (Bruenderman 1989). At

least three of these species (stoneroller9 telescope shiner, and
whitetail shiner) are present in the Paint Rock (Charles Saylor, TVA

personal communication).

Lamosilis virescens is an extremely rare mussel pregently restricted to

the Paint Rock River system. Historically in the Paint Rock, this
species occurred in the upper mainstem, Egtill and Larkin Forks, and
Hurricane Creek (USFWS 1985b).. One fresh-dead and one relict specimen
was found in Estill Tork (sites 21 and 20). The fresh-dead specimen was
observed stranded on a sandbar at the downs:iream end of a pool.

Lampsilis virescens is an endemic Cumberlandian species which probably

inhabits smaller tributary streams in pools containing sand or loose

substrate. The gpecies appears to have always been Uncommon Or rare

~1(m
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that other populations of T. cylindrellus may still be present in

inaccessible reaches of upper Paint Rock tributaries since the mussel is
oftert associated with headwaters streams. However, because of stream

perturbations, the continued survival of thig species remains tenuocus,

The remaining four federally listed endangered species (Lampsilis

abrupta, Epioblasma walkeri, Pleurcbems plenum, and Villosa trabalis were

not found. Both L. abrupta and P. plenum are big river species which
cecasionally occur peripherally in larger tributaries (USFWS 19844).
Habitat is available for both species in the lower reaches of the Paint

Rock and both may still be present. lampsilis abrupta was firs: reported

from the lower Paint Rock River in 1983 (USFWS 1985a}, when one
five-year-old specimen was collected fresh-dead from a muskrat midden,

Pleurobema plenum was reported historically from the Paint Rock by

Ortmann (1925} and has not been found since. A closely related big river

species, Pleurcbema cordatum, cecurs in.the lower Paint Reck and suggests

that P. plenum may aleo continue to survive in the river since both

species have overlapping distributions. Both P. plenum, P. cordatum, and

L. abrupta occur a short distance downstream ip the impounded reaches of
the Tennessee River (Wheeler Reservoir) ag well, sc host fish species
have potential access to the lower Paint Rock. Fish host(s) for E.

plenum are unknown: however, the sauger (Stizostedion canadense) is

reported in the literature as one host for L. abrupta {(Coker et al. 19217,

The remaining two endangered Cumberlandian species that were not found in

the Paint Rock River are Epioblasma walkeri (USFWS 1984e) and

-1 2
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Shell lengths and age of two {one live, one fresh-dead) of Fusconaia
guneolus were similar 49.6 mm (14 years) and 46.3 mm {13 years),
respectively. Both individuals were in excellent condition showing good

growth and little shell erosion. This species is presently restricted in

distribution to the lower Paint Roclk.

The remaining two endangered species, Lampsilis virescens and Toxolasma

cylindrellus, were found only as single fresh-dead specimens. Shell

length for L. virescens from Estill Fork was measured at 73.1 mm and aged
at 11 years and T.cylindrellus reported from Hurricane Creek measured
31.4 mwm in length and aged ar & years. Hoth species appear near

extirpation in these tributary streams.

SUMMARY

Forty-one mussel species were reported from the Paint Rock River system
at 25 collecting sites. The most abundant species wasg Lexingtonia

dolabelloides, followed by Amblema Blicata, Villosa iris, and Potamilus

alatus. Deeper pools in the Paint Rock contained populations of

Cyclonaiass tuberculata, Amblema plicata, and Potamilus alatus. Nineteen

species were represented by five or fewer specimens, and three of thege

.

{Lasmigona complanata, Guadrula guadrula, and fruncilla donaciformis)

were relicts. One species Lasmigona holstonia, is a new record for this

drainage.

Four of the eight federally listed endangered mussel species reported

from the Paint Rock River system were found during the present

1 by



survey. Fusconaia cor and F. cuneolus were hoth found alive only in the

Paint Rock River. Fusconaia cor was the most abundant (30 specimens) and

included ages ranging from 4 to 30 vears. The two specimens of F.
cuneolus were aged at 13 and 14 years. One fregh~dead specimen of

Lampsilis virescens reported from Estill Fork was aged at 1l years and

one fresh-dead specimen of Toxolasma ¢vlindrellus found in Hurricane

Creek was aged at six years. Both mussel species are extremely rare and

may be on the verge of extirpation from these streams.

The mussel fauna and river habitat of the Paint Rock River system has not
recovered from extensive stream channelization, snag removal, and
riverbank clear—-cutting in the mid~1960s. Substrate in riffles and
shoals have not stabilized and in many instances flooding has resulted in
deposition of mussels on islands or inte depressions adjacent to river
channels. Cattle access to the river and tributary streams is a problem
because of streambank erosion and river substrate destabilizatcion. At
stream access fords the mussel fauna is depressed for a considerable
distance downstream suggesting severe impacts from spillage of
agricultural chemicals during the mixing with water in tamk trucks.
Mussels were usually found upstream from access fords, but not for a

considerable distance downstream.

Because of nonpoint source pollution from agricultural land usage in the
Paint Rock River system and destabilization of river gubstrate, riffle
species are especially vulnerable, It appears that the mussel fauna is

trying to make a recovery in the Paint Rack but is periodically

_1 5.



affected by these activities. In genera}l, the mussel fauna may continue

to decline until appropriate measures are taken to minimize stream

impacts.
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T SPECIES CODE

A FC. - Fusconaia cor
W FLu, F.CU, - Fueconaia cuneslus

LV. - Lampsils virescens
T.C. - Toxolasma cylindrailus

LEGEND

(O - 1981 Survey Site

(. 1891 Survey She where Endangered Mussel
EC. e was found.  Species Cods on Line FC,

memcreamaresy

Approximate Location of Endangered Species
" found In 1980 Survay, Species Code in Box.

Figure 1. Paint Rock River, Larkin Fork, Esill Fork, and Hurricane Creek mussel sampling sttes.






Location of all Paint Rock River, Larkin Fork, Estill Fork, and

Table 2. ‘
, Hurricane Creek freshwater mussel collecting sites, July 199%.
Eite River Mile Location
PRRM
1 i3.3 Buck Ford - Mahison/Marshali County, Alabama
2 16.0 Fishtrap Ford - Madison/Marshall County,
Alabama
3 i6.9 Near Maple Ford at Whittaker Narrows -
Marshall County, Alabama
4 0.9 Butler Mill - Madison/Marshall County,
Alabama
3 24.3 Hellum Ford - Madison County, Alabama
& 26.4 Downstream U. 5. Route 72 bridge ~ Jackson
County, Alabama
7 30.5 Ford in town of Paint Rock - Jacksoun County,
Alabamg
8 32.5 Upstream from Cole Spring Branch - Jackson
‘ County, Alabama
9 38.7 Walker Mill Ford - Jackson County, Alabama
10 43.1 Upstream Paint Rock River oxbow - Jackson
County, Alabama
i1 44,8 . Upstream bridge at Little Naghville -
Jackson County, Alabama
iz 46.3 Ford upstream from private bridge
construction - Jackson County, Alabama
13 47.9 One mile downstream from bridge at Hollytree
Jackson Countv, Alabama
L4 50.4 1.5 miles upstream from bridge at Hollytree

Jackson County, Alabama.



Table 2. Continued
Site River Mile Location
PRRM
15 51.4 Above bridge ,~ Jackson County, Alabama
15 59.0 Downstream of Ford - Jackson County,
Alabama
17 59.6 Ford to Henshaw Cove -~ Jackson County,
Alabama
18 80.0 Confluence of Estill Fork and Hurricane
Creek - Jackson Qounty, Alabama
LEFRM
19 0.5 State Route 65 Bridge - Jackson County,
Alabama
EFRM
20 0.1 Above Paint Rock River Confluence - Jackson
County, Alabama
21 1.1 Freedom Bridge -~ Jackson County, Alabama
HCHM
22 .1 Above Paint Rock River confluence - Jackson
County, Alabama
23 1.6 Ford to Anderson Cemetary - Jackson Cournity,
© Alabama
24 3.0 Ford to Bishop Spring - Jackson County,
Alahama
25 4.0 Private Ford - Jackson County, Alabama

-2 3
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Table 4.

individual measurements of federally listed endangered mussel

species found during the freshwater mussel survey of the Paint
Rock River system, July 1991,

Sites  Hiver Mile Specieg Length Height Thickness Age
1 PRRM 13.3 Fusconaia cuneclus  46.3 3%.3 26,6 13
2 PRRM 16.0 Fusconaia cuneclus 49.6 38.4 23.5 L4

Fusconaia cor 43.8 35.2 28.5 12
Fusconaia cor 22.2 18.4 Lz.0 4
10 PRRM 43.1 Fusconala cor 4D, 4 32.8 19.3 7
Fusconaia cor 54,6 46 .6 25.4 11
Fysconaia cor 69.0 4.9 3l.1 25+
Fusconais cor 7L.4 55.4 28.3 25+
Fusconaia cor 33.3 25.9 16.5 5
Fuscomaia cor 58.6 47.8 28.0 15
Fusconaia cor 66.5 51.1 29.0 18
Fusconaia cor 1.4 60.7 35.4 25
Fasconaia cor 50.1 4.6 2.1 11
Fusconaia cor 60.0 46.3 26 .8 R
Fusconaia cor 56.8 Gh.7 27.4 20
Fusconaia cor 56.1 k7.5 29.7 17
Fusgonaia cor 66.5 51.8 33.7 23
Fusconaia cox 70.3 55.8 33.0 23
Fusconaia cor 67.0 51.9 31.9 19
Fusconaia cor 0.1 54.9 31.3 ia
Fusconaia cor 70.5 57.2 32.5 19
fusconaia cor 61..9 45.9 28.5 17
Fusconaia cor 8.2 6.2 35.6 23
Fusconaia cor /5.6 55.1 30.1 22
il PRRM 44 .8 Fuscomaia cor 69.0 59,2 32.6 20+
13 PRRM 47.9 Fusconaia cor 66.3 50.8 28,7 18
14 PRRM 50.4  Fusconaia cor 72,7 61.7 39.0 30+
15 PRRM 51.4 Fusconaia cor 64,8 52.1 29.8 20+
16 PRRM 59.0 Fusconaia cor 43,1 3G.9 18.7 12
Fuseconaia cor 51.3 31.0 19.8 12
Fusconaia cor 48.2 36.8 12.3 14
2% EFRM 1.1 Lampsilis virescens 73,1 27.3 27.2 11
22 HCRM 0.1 Toxolasma
cvlindreliug 31.4 18.6 11.3 &
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