West Virginia Field Ofice
Post Office Box 1278
El kins, West Virginia 26241

July 7, 1993

Col onel Earle C. Richardson

Di strict Engi neer

Hunti ngton District, Corps of Engineers
502 Eighth Street

Hunti ngton, West Virginia 2570

Dear Col onel Ri chardson:

This responds to your Decenber |2, 1989 request for consultation under the
Endangered Species Act (ESA) of 1973 (87 Stat. 884, as anended, 16 U S.C. 1531
et seq.) on proposed work at an authorized coal loading facility on the left
descendi ng bank (LDB) of the Kanawha River, mile 90.4, at Montgonery Heights,
Fayette County, West Virginia (Public Notice 87-29, dated February 23, 1987).
This represents the Biological Opinion of the U S. Fish and Wldlife Service
(Service) in accordance with Section 7 of the ESA on the Fayette Dock project
as it relates to a popul ation of the pink nmucket pearly nussel, Lanpsilis
abrupta (Say) (=orbiculata), (Hildreth). The scientific comunity (Turgeon et
al. 1988) now accepts L. abrupta as the scientific nane of the pink nucket; it
was officially listed as L. orbiculata in 1975 (Federal Register, Volunme 41,
24062-24067). For the purposes of this opinion, Lanpsilis orbiculata will be
used.

Proj ect and Consultation Chronol ogy

February 23, 1987 U.S. Arny Corps of Engineers (Corps), Huntington
District, issues Public Notice ORHOP-F No. 87-29,
detailing a proposal by Fayette Dock, Inc., to
construct and operate a coal loading facility at nile
90.4 (LDB) of the Kanawha Ri ver.

March 24, 1987 The Service, in accordance with Section 7 of the ESA,
informs the Corps that a popul ation of the endangered
species, L. orbiculata, may exist at the project site
and that the site should be surveyed for freshwater
nussel s.

April 27, 1987 Corps infornms the applicant of the need to conduct a
nmussel survey at the proposed site.

July 3, 1987 Applicant's consultant, Arthur Cl arke, subnmits a
report of a mussel survey conducted at the project
site to the Corps. Wiile no endangered species were
coll ected, Clarke reports "several productive mnmusse



July 16, 1987
August 18, 1987
Decenber 2, 1987
March 16, 1988
June 3, 1988
August 3, 1988
August 29, 1988
Sept enber 2, 1988
July 17, 1989

July 19, 1989
August 14, 1989
Septenber 12-13, 1989
Sept enber 13, 1989
Sept enber 15, 1989
Sept enber 29, 1989
Oct ober 4, 1989
Oct ober 13, 1989
Novenber 7, 1989

beds" at the site.

Clarke's report transmitted to the Service.

Service subnmits Fish and Wldlife Coordination Act
(FWCA) report recomrendi ng denial of the permt.

West Virginia Department of Natural Resources (W/DNR)
deni es Section 40l State Certification

WV/DNR, upon appeal, grants 40l Certification with
extensive conditions (including noving nussels).

Corps initiates informal consultation under the 1985
Menor andum of Agreenent ( MOA).

Corps issues Record of Decision and Notice of Intent
to Issue permt.

Service infornms Corps of its intention not to appea
Di strict Engi neer's decision under the |1985 MOA.
Service also puts Corps on notice that they nust
initiate formal Section 7 Consultation should they
find endangered speci es when the nussels are noved.

Corps issues permt.

Corps inforns Service of plans to transplant and tag
nussel s.

Service responds restating the need for Section 7
Consul tati on shoul d endangered speci es be found.
Cor ps approves mnussel WVDNR t 0
performthe work.

pl an rel ocation;
WV/DNR finds endangered species while noving nussels.
Notifies Service and Corps by tel ephone.

Service inforns Corps, by tel ephone, of need for
preparati on of a Biological Assessnent.

W/DNR i nforms Corps, by letter, of the discovery of
five specinens of the endangered species, L.
orbicul at a.

Corps hosts neeting to discuss the discovery of an
endangered speci es and procedures required by the ESA

Corps formally requests |isting information.
Service responds to Corps' 10/4/89 letter

Service provides direction for the preparation of a



Novenmber |3, |989

Decenmber |12, 1989

Decenmber 21, |989

Decenmber 29, 1989

March 21, 1990

April 26, 1990

July 19, 1990

August 7, 1990

Sept enber 10, 1991

February 13, 1992

April 14, 1992

June 16, 1992

August 13, 1992

Bi ol ogi cal Assessnent.

Permttee, Corps, and WDNR neet to discuss mitigation
for project inpacts on endangered species.

Corps sends cover letter stating that a Biologica
Assessnent has been prepared.

Service receives Biol ogical Assessnent.

Service receives Dr. Clarke's reasonabl e and prudent
alternative nmeasure advocating the recovery,

rel ocati on, and concentration of L. orbiculata

speci mens away fromthe proposed coal loading facility
(see Appendix 1).

The 90-day formal consultation period concludes.
Service initiates preparation of Biological Opinion.

Service provides opportunity to the Corps and
applicant to review and conment on the Draft
Jeopar dy Opi nion.

An interagency neeting is held to discuss Draft
Jeopardy Opinion. Applicant submitted critique of
Draft Jeopardy Opi nion.

Service distributed the Draft Jeopardy Opinion,
critique, and other pertinent information to
scientists around the United States with fanmliarity
with the species.

Service receives Dr. Clarke's report entitled, "A
survey of the endangered nmussel, L. abrupta (Say), and
ot her unionid mollusks in the upper Kanawha River, W
Va., for the purpose of assessing recruitnment, and as
a basis for recomrendati ons for preservation and
recovery neasures."

Service biologists meet with the applicant, their
consultants, and Corps officials to discuss the Draft
Jeopardy Opinion and Dr. Clarke's report.

Applicant's consultant submits plans detailing changes
in facility construction agreed to at the February 13,
1992 neeti ng.

Service transnmts draft Biological Opinion reflecting
new dock construction and operation proposal to
applicant for their coment and review.

Service receives comments fromthe applicant's
consul tants.



August 14, 1992 Service distributes the rough draft and the
consul tants coments to Service scientists around the
United States with know edge of the species and the
project for their input and conments.

Proposed Project

The Project, as described in the Corps permt, issued Septenber 2, |988,
proposed the construction of a commercial coal loading facility at mle 90.4
of the Kanawha River. The facility was to consist of five mooring cells, 24
feet in dianmeter; nine nmooring cells, six feet square; and seven nooring
cells, 16 feet in diameter. The cells were to be constructed of stee
sheetpiling filled with sand and gravel and capped with concrete. The
applicant nodified the project proposal by deleting all mooring cells and now
proposes to construct the in-river portion of the facility with a series of
nine floating barges held offshore with spar poles. The dock woul d extend

al ong the shoreline for about |,800 feet and be capable of mooring |7 barges -
ei ght | oaded and ni ne unl oaded.

The nodified plan and operational procedures for the facility should avoid
many of the inpacts anticipated with the original project proposal. The
applicant proposed to linmt traffic over the nussel beds to the novenent of
approximately five enpty barges every two to three days (at maxi num
production). At this rate there should be mnimal inpact to the aquatic
fauna. The Service, however, woul d consider an increase in the nunber of

bar ges or nunmber of days barges are brought in to the dock to be a significant
change in facility operation. Simlarly, the Service would consider a
proposal to install sheetpile cells a significant project nodification

Revi ew of Endangered Species | nfornation

The Service has reviewed the Corps' Decenber |2, 1989 Biological Assessnent on
the proposed project. A conclusion was reached that construction of the coa

|l oading facility "could potentially adversely affect or destroy individuals of
t he endangered nussel species |ocated at the project site." The Service has
also reviewed the available literature (Cl arke 1991 and 1982; Schm dt et al

| 988; Stansbery 1980; Tolin et al. 1987; U S. Fish and Wldlife Service |985;
Zeto 1989) on the local and national distribution of L. orbiculata and
consulted with authorities with know edge on this species' range and

popul ation dynamics. |In addition, literature on the effects of barge fleeting
was revi ewed.

Pi nk Mucket Pearly Missel, Lanpsilis orbiculata

Di stri bution

Hi storical records of L. orbiculata indicate it is predomnantly an Chio River
basin species, found nmainly in the Tennessee, Cunberland, and Ohio River

dr ai nages with occasional records fromthe M ssissippi River (Illinois and
lowa). L. orbiculata was w despread, occurring in 25 river systens; it was
never collected in | arge nunbers fromany site (U.S. Fish and Wldlife Service
1985).

Presently, L. orbiculata is known fromisolated reaches in |6 river systens



(U.S. Fish and Wildlife Service 1985), representing three major geographic

| ocations. These popul ations are isolated by water pollution, inmpoundnents,
and associ ated problens (siltation, sublethal effects, etc.). The |argest
known popul ations are reported fromthe Tennessee River (Al abama, Tennessee,
and Kentucky), Cunberland River (Kentucky and Tennessee), Osage River

(M ssouri), and the Meramac River (M ssouri). The population of L. orbiculata
in the Kanawha Ri ver extends from Kanawha Falls through the project site (U S
Fish and Wldlife Service 1985). Another popul ation was di scovered in 1991
near Blue Creek, W/, on the Elk River.

Several populations of L. orbiculata also occur in the Wite Ri ver System
(White, Black, Current, and Quachita Rivers) in Arkansas. However, severa
researchers (Clarke 1990, and Stansbery, Chio State Miuseum of Zool ogy, pers.
comm 1990) believe these popul ations may represent a different species.

Ecol ogy and Life History

L. orbiculata inhabits nediumto large rivers in substrates ranging fromsilt
to boulders. The preferred habitat is a mixture of sand, gravel, and cobble
substrate swept by noderate to fast currents in depths up to 26 feet. L.
orbiculata requires well aerated water having high dissolved oxygen and | ow
carbon di oxi de concentrations. Habitat at the Kanawha River project site is
typi cal for the species.

The life history of L. orbiculata is thought to be simlar to other native
nmussels (U. S. Fish and Wildlife Service 1985). Males produce spermwhich is
di scharged into the water colunm and di spersed by currents. Fenal es
downstream i ntake the spermduring feeding and respiration. Fertilization
occurs within the posterior section of the outer gills which are nodified as
brood pouches. L. orbiculata is a long-term breeder, i.e., eggs are
fertilized in late sumrer to early fall and the enmbryos (gl ochidia) devel op
over winter and are discharged into the water colum in late spring to early
sumrer. The glochidia then attach (encyst) to the gill filanents or fins of a
fish host where they develop into juvenile nussels. The sauger (Stizostedion
canadense) is thought to be the host species. The genus Lanpsilis has evol ved
a mantle flap on the incurrent syphon which resenbles a small fish or aquatic
i nvertebrate, conplete with eyespot. Wen extended into the current, this
flap attracts fish, increasing the opportunity for glochidia to conme in
contact with the host fish (U S. Fish and WIldlife Service |985).

Reasons for Decline and Continued Threats

Possi bly the npst inportant factor contributing to the decline of L.
orbiculata and freshwater nussels in general is the alteration and destruction
of habitat by: canalization for navigation, hydropower devel opnment,

recreati onal devel oprment, and flood control inmpoundnents. Certain nussels are
affected by their inability to adapt to habitat conmponent changes, such as
reduced flows, altered tenperature reginmes, and anoxic conditions.

Siltation has al so severely affected freshwater nmussels. The greatest

di versity and abundance of nussels are associated with clean-swept sand and
gravel substrates. Chronic increases in turbidity and suspended sedi nents
decrease the depth and anount of |ight penetration, affect primry
productivity, increase water tenperature, irritate or cause clogging of gills,



and result in a blanket of silt on the substrate. Siltation affects nussels
by affecting the fish host popul ations, by snothering fish eggs or |arvae, and
by reducing food availability. Siltation also fills interstitial spaces

elim nating spawni ng and habitat critical to the survival of young fish.
Mussel s may be directly affected by siltation through snothering.

Pollution from nunicipal, agricultural, and industrial waste di scharges have
decreased or elim nated nussel populations directly and indirectly through
elimnation of significant species of fish hosts resulting in reproductive
failures.

Al of the aforementioned inpacts, especially those aggravated by river

i mpoundnents, have contributed to the decline of nmussels, such as L.
orbiculata, which prefer unpolluted waters with cl ean-swept sand, gravel, and
cobbl e substrates (U.S. Fish and Wldlife Service |1985).

Ef fects of Barge Fleeting on Missels

Despite design and operational changes nmade, increased (number and frequency)
barge traffic could adversely inpact the L. orbiculata population at the dock
site. The follow ng discusses these potential inpacts and the Service's
concer ns:

Spar ks and Bl odgett (1988) reported on the effects of barge fleeting on
nmussels in the Illinois River. They placed up to 25 nussels in each of 25
one-neter square franes at two fleeted areas (one - barges ground; one -
barges tied to pilings) and two unfleeted control areas. The degree of

di sturbance was ternmed severe at three of the four areas. At one fleeting
area, deep (2.0 neters) scour holes were observed. The frames were broken or
lost either in the water or washed on to the shore at the site where the
barges were grounded. At the other fleeting site the degree of disturbance
was categorized as noderate; frames were bent and buried beneath 20
centineters of mud and woody debris. At one unfleeted control, no disturbance
was evident. At the other, disturbance was severe and attributed to pleasure
boats. Sparks and Bl odgett (1988) also reported reduced gromh rates for nost
species at the fleeted sites. Mller [US. Arny Corps of Engineers, Waterways
Experiment Station (WES), Vicksburg, M ssissippi, pers. comm 1990] reported
over 50 percent of shells examined in a turning basin of the M ssissippi River
wer e damaged by barges during his work in July 1990 at McGregor, lowa. Water
depths at that site were approxinately ten feet. Ahlstedt (pers. comm | 990)
reported water depths at Fayette Dock site to be nine to ten feet deep, 25
yards off shore. Carke (1987) reported depths ranging fromten to twelve
feet in the project vicinity.

MIler and Payne (1989) discussed the inpacts of barge traffic on nussels in
the barge turning basin at Prairie du Chien. At the level of traffic (518
commerci al tow passages) during the study period, no detrinental effect on
recrui tnent were observed. MIller and Payne (1991) concluded "that changes in
vel ocity and suspended solids due to (barge) traffic were nminor and unlikely
to have i medi ate neasurabl e effects on the nmussel community at the study
sites.”

The detrimental effects of siltation and increased turbidity have been wel
docunent ed, including abrasion and clogging of gills (Ellis 1936), actua



snot heri ng of organi sms (Parmal ee 1967), and reduction of food organi snms and
host fishes. The degree of exposure is inportant and nmay best explain the

di fferences between natural events, such as floods (acute exposures) to which
nmussel s have adapted, and human-induced events (chronic exposures), such as
the constant stirring of the bottom from propeller wash or bank erosion from
wave wash. Mussels grow and reproduce at a | ocation based on site-specific
conditions (current direction, diurnal light conditions, etc.). Barge

fl eeting and approaches and departures could cause subtle, sublethal effects
that reduce or inpair reproduction, feeding, etc., as nussels tend to cl ose
when anbi ent conditions change suddenly (Sparks, pers. comm |990). Barge
activity at the Fayette Dock site could produce simlar effects if it

i ncreases significantly above the current operational plan

Chronic exposures to siltation may interfere with feeding efficiency, growh,
and reproduction of nussels (Stansbery 1970). Loosanoff and Engle (I|947)
found that nussels close and stop filtering for |ong periods when harnfu
substances or |arge concentrations of suspended material are present in water
Ellis (1936) found that nussels were closed 75 to 95 percent of the tinme in
muddy water, as conpared to 50 percent of the tinme in clear water and
Loosanof f and Tommers (1948) observed a 94 percent decrease in punping where
wat er had concentrations of three to four granms per liter of silt.

Laboratory experinents on the inpacts of suspended sedi nent were conducted by
the Corps' Waterways Experinent Station in Vicksburg, M ssissippi (Payne et
al. 1987). Two species of freshwater nussels, Quadrula pustul osa and
Fusconai a flava, were exposed to a resuspension of inorganic solids for a
duration of seven mnutes. This was perforned every three hours for three
days to sinmulate a noderate passage rate of commercial vessels in a heavily
trafficked portion of waterway. The food clearance rates were then determ ned
and conpared to those of a control. The Quadrula had food cl earance rates
averagi ng 57 percent of that of the controls and the Fusconaia had food

cl earance rates averagi ng 55 percent, indicating that periodic resuspension of
bottom sedi nents can inpair feeding activity of freshwater nussels.

The effects of turbidity and sedi nentation vary according to age of the
nmussel . Juvenile nmussels seem nore susceptible to environnmental disturbances
and may have nore stringent habitat requirenents than adults. D Eliscu (1972)
believes juveniles and adults may occupy conpletely different habitats. Silt
deposits near danms may not affect ol der mussels, but young nussels may sink
bel ow the surface and suffocate. W IIlians and Schuster (1983) reported a
heavy covering of silt in nmussel beds in deep water close to dans on the Ohio
and Green Rivers. Adult nussels in these beds appeared healthy and in good
condition, and exhibited little adverse effect. They noted that in

i mpoundnents on the Tennessee River, little if any recruitnment takes place in
heavily silted areas, and under these conditions nussel beds are usually
extirpated.

There are several aspects of freshwater nussel life histories which nake them
quite susceptible to environnental perturbations. First, they are long-Ilived
and reach sexual maturity in two to eight years. Sone nussels collected by
Wl lians and Schuster (1983) were about 40 years old. Because these nussels
are long-lived, it may take considerable tinme for adverse effects to manifest.
Second, they are slownoving and bury thenmselves in the substrate during

peri ods of adverse natural conditions, such as in winter and during fl oods



(Tolin, U S Fish and Wldlife Service, Elkins, W, pers. comm 1990). They
are less able to physically avoid di sturbances, such as being dislocated by
propel | er wash and are susceptible to increased turbidity and harnfu
substances. Third, nussels are filter-feeders, renoving plankton and detritus
fromthe water. Fourth, during one life stage they are obligate parasites on
fi shes which nmakes them susceptible to adverse inpacts on host fishes. Yokley
(1976) notes that many of the fish that serve as glochidial hosts are not
tolerant of silt. The sauger, the suspected host fish for the pink nucket
pearly nussel, is a sight feeder and occurs in |larger, deeper rivers of rather
low gradient in the Chio River drainage basin. Turbidities, such as those
associated with fleeting activities, my adversely affect fish species by
abradi ng and clogging gills, thus hindering respiration and decreasi ng chances
of infection (Allen and Hardy 1980). This study also found that high
turbidities may reduce the ability of fish to navigate and decrease the
survival of eggs. In a like manner, increased turbidities and propeller wash
may destroy inportant spawni ng habitat.

Not only can nussel beds be adversely affected by fleeting and | oading
activities, but they can be destroyed by attendant activities, such as barge-
cleaning. Spills of materials and rel ease of fuels, lubricants, cleaners and
ot her contam nants, and the sinking and groundi ng of barges, may degrade or
destroy nussel beds. These effects nmay be persistent and preclude nusse
recolonization if the material remains in the sedinents.

Upl and activities can also be detrimental to nussel resources. Should runoff
fromcoal storage areas occur due to poor housekeeping or an accident, then
runoff woul d have an adverse effect on water quality and aquatic life. Coa
can produce acid drainage with associated | ow pH and high concentrations of
netal s, sulfates, and iron-hydroxi de precipitates.

Current Status of the Pink Micket Pearly Misse

L. orbiculata is considered wi dely but sparsely distributed throughout its
range (Stansbery, pers. comm [1990). There are two to three tines as many
popul ations of L. orbiculata docunented now than when it was first listed in
1976, but, with rare exception, these populations are in decline (Stansbery,
pers. comm 1990). The exceptions are the Meramac River, Gasconade River, and
Osage River systems where Buchanan (M ssouri Departnent of Conservation

Col umbia, MO., pers. comm 1990) feels that L. orbiculata popul ations are
stable. However, he noted no strong evidence of reproduction of the species
in any Mssouri River Systemriver.

L. orbiculata populations in the Meramac, Tennessee, and Cunberl and Rivers
were considered viable in 1985 (U S. Fish and Wldlife Service). However,
based on a survey of the regional and national mal acol ogi cal experts,

popul ations of L. orbiculata in the Cunberland are now consi dered sporadi c and
not reproducing (Biggins, US. Fish and Wldlife Service, Asheville, NC

pers. comm 1990). Most experts believe the unionid nussel popul ations are
doi ng poorly in the Cunberland River (Koch, M ssouri Departnent of
Conservation, Colunbia, MO, pers. comm [|990; Wdlak, US. Fish and Wldlife
Service, Cookeville, Tennessee Field Ofice, pers. conm [990; Biggins, pers.
comm 1990). Two popul ations of L. orbiculata in the Tennessee River have
historically (as late as the early 1980's) been consi dered healthy and
reproduci ng. One population is |ocated bel ow Pi ckwi ck Dam and t he ot her bel ow



Kentucky Dam on the Tennessee River (Koch, pers. comm 1990). Koch (pers.
comm 1990) felt popul ations bel ow the Pickwi ck Dam were doing well and
reproducing in 1982. Recently, however, Ahlstedt (pers. conm [990) reported
finding no specinens of L. orbiculata bel ow Pickwi ck Dam

Sickel (Murray State University, Mirray, KY, pers. conm [990) recently found
only one specinmen (a gravid fenmale) of L. orbiculata out of 10,000 nussels
col | ected bel ow Kentucky Dam Cicerell o (Kentucky Nature Preserves

Commi ssion, Frankfort, KY., pers. comnm 1990) reports that L. orbiculata is
rare bel ow Kentucky Damwith a few scattered records of the species.
Cicerello also reports finding only a few fresh dead speci mens on the G een
and Barron Rivers in Kentucky.

In the Chio River, L. orbiculata occurs in the lower portion of the river at a
few scattered | ocati ons near Paducah, Kentucky (Cicerello, pers. comm |[990).
Recently, one speci nen was di scovered near Mscow, Chio, at the Zi mmer Power
Plant (Cicerello, pers. comm 1990). Tolin et al., (1987) discovered a new
popul ation in the Chio River near Greenbottom Wst Virginia. Dunn and
Watters di scovered a new population of L. orbiculata in the Elk Ri ver of West
Virginia in 1991

Current Status of the Pink Micket Pearly Missel at the Project Site

St ansbery (pers. comm 1990) described the population in the Kanawha Ri ver as
a prinme population of L. orbiculata based on the collection of five specinens
at the Fayette Dock site during the short-lived W/DNR transpl ant efforts. The
freshwat er nmussel assenbl age at the proposed coal dock site is considered to
be a healthy and diverse reproduci ng popul ation (Cl arke 1987; Zeto |989).
Clarke (1987) estimted the total nussel population (all species) to be
approximately 10,000 individuals in the vicinity of the proposed coal dock
During W/DNR' s nussel transplant efforts in 1989, L. orbiculata accounted for
greater than one percent of the nussels collected (five of 468). Based on
Clarke's estimation and WDNR results, the assenblage of L. orbiculata could
be estimted to nunmber approxi mately 100.

Three recent sanpling efforts [Clarke (1987), Schmdt et al., (1988), and Zeto
(1989)] revealed that at |least 22 species (Table |) inhabit the i medi ate
vicinity. Wth increased sanpling effort one could expect to find additiona
species at the Fayette Dock site. Twenty-nine species, including the recently
listed fan shell, Cyprogenia stegaria, have been reported fromthe five-mle
reach of the Kanawha Ri ver between the proposed facility and Kanawha Fall s.

In West Virginia, only the | arge nussel popul ations of the G eenup and
Belleville pools of the Chio River contain nore species (32 species) than the
upper Kanawha River. According to Ahlstedt (pers. comm |990) few sites
remain in the Tennessee River that conpare in diversity with the upper

Kanawha.

Clarke (1989) questioned the likelihood of this population of L. orbiculata
surviving due to the apparent |ack of recruitnment at the site. C arke
partially attributed the lack of recruitnent to interference by Corbicula
(ingesting unionid sperm (see Appendix 1).

While no juvenil e specinens of L. orbiculata were found during WDNR s
transpl ant efforts, Zeto (1989) did report collecting juveniles of severa



species. Ahlstedt (pers. comm 1990) found evidence of recent reproduction
(individuals approximtely four to five years old) of commopn species during
the W/DNR transplant efforts.

Cl arke (1991) again questioned the likelihood of recruitnment as his efforts
failed to turn up specinmens age 14 or younger while other, nore conmon,
speci es appeared to be reproducing and recruiting normally. O note, two of
the six living fermale L. orbiculata collected by Clarke (1991) were gravid.

Neves stated during the February 13, 1992 neeting, that the results of the
Ecosearch survey during m d-Decenber 1990 and April/May 1991, provided usefu
informati on, but that the effective sanple size (15) was statistically too
small. An additional 15 qualitative sanples were also taken. Neves (pers.
comm 1992) felt that their significance was |linmted to indicating the dene of
pi nk muckets at this site to be large relative to other known popul ati ons.

Neves pointed out that the |ower third of the cohorts are not readily sanpl ed.
He al so considered their recruitment success to be consistent with that of
other rare species. Long-lived animals (30-40 years) such as L. orbiculata
may only need to reproduce thenselves once or twice in their lifetine. The

| ack of young specinens of L. orbiculata is typical as the species is a rare
conmponent (one percent) of the nussel population and juveniles are difficult
to detect. Neves (pers. comm 1992) considers reproduction to be | ow but not
non-exi stent.

Neves pointed out during the February 13th neeting that gravid fenmal es may

have been overl ooked when water tenperatures were too low. He also pointed
out that the nunmber of transects taken would have to be greater to increase
the odds of finding rare species.

MIler and Payne (1988) recomrend that accurate determ nations of recruitnent
require that quantitative sanples of bottom nmaterial be collected and sieved
for all live nmussels regardl ess of age. Neves and Wdl ak (1987) believe that
specific collecting techniques are required to locate juveniles. Wth the
exception of Clarke (1991) the three nost recent investigators did not enploy
speci al techniques to enhance their ability to | ocate juveniles. C arke
(1991) al so enpl oyed visual sanpling techniques in an attenpt to collect
addi ti onal specinens. Neves (pers. comm 1992) believed the absence of
younger nussels (7+ years) was not surprising considering the rarity of L.
orbiculata in the upper Kanawha River.

In addition to the difficulty of finding juvenile nussels, gaps between age
cl asses often exi st because nussel's reproductive requirenents are subject to
nunmerous biotic (fish hosts, fertilization, etc.) and abiotic (water quality,
substrate requirenments, etc.) variables. MIller and Payne (1988) found
recruitnment success varied with species and spatially within Chio River nusse
beds. Sparks and Bl odgett (1988) reported recruitnment in mussels in the

I1linois and upper M ssissippi Rivers to be low and infrequent. In one case,
MIler and Payne (1988) found a single year class of Fusconai a ebena accounted
for nearly 70 percent of all individuals collected. They also found gaps

bet ween cohorts. Mller (pers. comm |990) has observed this m ssing cohort
phenonmenon on numerous occasi ons. He has observed Anbl emm plicata reproducing
only one tinme in ten years in large rivers.




Clarke (1990, 1991) raised the concern over the age and reproductive
capability of the specinmens of L. orbiculata collected. Ahlstedt reported
(pers. conm 1990) that he has observed gravid, flapping 40 + year old

speci nens of a sister species, Lanpsilis ovata. Zeto (1989) reported two

di stinct year classes of approximately 20 years and 27 years. Taylor (1983)
reported finding ten specinens of L. orbiculata from nuskrat ni ddens or fresh
dead in shallow water in the Kanawha River frommle 91.0 (LDB) to mile 94.3
(LDB). These specinmens represented at |east five cohorts ranging in age from
seven to |3 (Taylor, Marshall University, Huntington, Wst Virginia, pers.
comm 1990). Menbers of these cohorts should have been 14 to 20 years old
during the 1989 WDNR transplant efforts.

Clarke (1990, 1991) expressed concern over water pollution threats to the
nmussel popul ation. He noted, as did the Service in its 1987 FWCA report, that
a flyash landfill is situated adjacent to the nussel popul ation. Fayette
Dock, Inc., (pers. comnm 1990) maintains it can further stabilize the flyash
and prevent its entry into the water course if it constructs its facility.
Zeto (W/DNR, WAter Resources Section, Charleston, pers. conm |990) expressed
his concern that construction activities associated with the |andward
operations of the facility could destabilize the fill. The permt has been
conditioned to require reinforcenent of the flyash.

Zeto (pers. conm 1990) also contested Clarke's (1990) opinion that the
Kanawha River is polluted, channelized, and unsuitable for nussels bel ow the
proposed coal dock site. Missel habitat is degraded bel ow this point, but
nmussel s do i nhabit the Kanawha Ri ver downstream of the proposed dock site.
Schmidt et al., (1988) conducted a nussel survey of the entire navigable
portion of the Kanawha River in 1987. At Site 20 (Fayette Dock) they
collected 14 species. At site |9 (Wieeler Island, nile 88.1) they collected
| 2 species. In fact, nussels were present, where suitable habitat existed,
down to the Chio River. Minicipal and industrial wastewater treatnent
facilities discharge into the Kanawha Ri ver inmediately bel ow t he proposed
dock site. However, these pernitted di scharges have not been docunented to



cause adverse inpacts to the Kanawha River fauna. Zeto (pers. comm 1990)
poi nted out that adverse inpacts fromthese discharges did not show up during
the 1988 drought.

While there is no evidence that L. orbiculata is reproducing at the Fayette
Dock site, neither is there evidence that it is not (Neves, pers. comm | 990).
Juvenile nmussels are difficult to |locate, occasional gaps between cohorts is
normal , several cohorts have been reported fromthe population in recent
years, and there is evidence of recruitment by other species occupying the
same mussel bed. Best professional judgnment would | ead one to believe that L.
orbiculata is reproducing at the site and el sewhere throughout the five nile
reach it occupies in the Kanawha River.

Potential Effects of the Proposed Coal Loading/Fleeting Facility
on Lanpsilis orbiculata and the Associ ated Kanawha Ri ver Missel Bed

The proposed re-designed facility's structure should not directly destroy
portions of the nussel bed supporting the endangered species. However,

i ndirect inmpacts fromfleeting, shading, coal/fuel spillage, and tow boat
approaches and departures could result in harmto nussels (stress, limted or
no reproduction, etc.), loss or degradation of habitat, and physica

di sturbance to nmussels. The extent of these depend upon the operation and
cleanliness of the proposed facility. Anticipated adverse inpacts from

i ncreased fl eeting, approaches and departures, and shading include siltation
scouring, reduced feeding and reproductive success, and reduced |ight
penetration. Coal/fuel spillage could result in direct and indirect (letha
and subl ethal) adverse inpacts to the freshwater nussel popul ation.

Despite project nodifications that are designed to mnimze the potential for
flyash to leach into the river, project construction and top of bank
activities could cause flyash | eaching. Flyash |leachate could result in acute
or sub-lethal toxic effects to the nussels in the adjacent river.

Operation of the facility was a ngjor topic of discussion during the February
13, 1992 neeting with the permttee. The permittee's operational plan calls
for bringing the enpty barges in slowmy to the upstreamend of the fleeting
area. The barges would then be guided into position, utilizing the current to
nove t hem downstream al ong the dock. Loaded barge tows would be pulled from
the Il ower end of the dock and turned by the current to start them downstream
If this procedure is followed the |evel of inpact should be negligible.

The Kanawha River is approximately 900 feet wide in the vicinity of the
proposed facility. A conplete five barge tow could be 975 feet long. As
such, | oaded barges will have to be renoved in smaller groups or configured
two barges wide to avoid adverse inpacts to the Kanawha Ri ver shoreline and
t he onsite nussel fauna.

Ordinarily, the Service would object to the use of floating barge docks
because they tend to accumnul ate sedi nent beneath them often becom ng
grounded. However, in this case the river currents that keep the nussel bed
swept cl ean should serve to keep sedi nent from accumul ati ng beneath the barges
and snot hering the mnussels.

Bi ol ogi cal Opi ni on




The Bi ol ogical Opinion of the Service is predicated on the precedi ng
i nformati on, summarized bel ow

1. Wil e the populations in the Meramac and the Gasconade Rivers are
consi dered stable, no strong evidence of reproduction exists for those
streanms. El sewhere throughout its range, L. orbiculata popul ations may
be in decline.

2. The Kanawha Ri ver population of L. orbiculata is likely the healthiest
popul ation in the Chio River drainage.

3. The species occurs fromthe project site upstreamto Kanawha Falls. L.
orbiculata at the project site are found at a density higher than other
known popul ati ons and may be the seed source for upstream occurrences of
t he speci es.

4, The loss of individuals within the project area could result in the |oss
or substantial reduction of the Kanawha Ri ver popul ati ons over tine.
Ri vers are dynani c ecosystens. Mny aspects of river norphol ogy are
subj ect to change due to natural conditions or man-nmade influence.
Therefore, the entire five mle reach inhabited by L. orbiculata is
i mportant to its survival

5. The re-designed facility (floating dock structure) and the proposed
nmet hod of operation should substantially reduce the potential for
adverse inpacts from sedi nentation, scouring, etc., to L. orbiculata at
the site.

On the basis of this information, we believe that construction and use of the
proposed coal loading facility at mle 90.4 of the Kanawha Ri ver shoul d not
likely reduce the nunbers, reproduction, and distribution of L. orbiculata and
t her eby reduce appreciably the |ikelihood of both the survival and recovery of
this species. At this time the Service considers the upper Kanawha River
popul ation of L. orbiculata to be stable (not declining), the popul ation
extrenely inportant to the continued welfare of the species, and the

i kelihood and nagnitude of adverse inpacts, while not non-existent, to be
acceptable. Therefore, it is the Biological Opinion of the Service that the
subj ect project is not likely to jeopardize the continued existence of L.
orbicul at a.

I nci dent al Take

Sections 4(d) and 9 of the ESA, as anmended, prohibit taking (harass, harm
pursue, hunt, shoot, wound, kill, trap, capture or collect, or attenpt to
engage in any such conduct) of listed species of fish or wildlife without a
speci al exenmption. Harmis further defined to include significant habitat
nodi fication or degradation that results in death or injury to |isted species
by significantly inpairing behavioral patterns such as breedi ng, feeding, or
sheltering. Harass is defined as actions that create the |ikelihood of injury
to listed species to such an extent as to significantly disrupt nornal
behavi or patterns which include, but are not limted to, breeding, feeding, or
sheltering. Under the ternms of Section 7(b)(4) and Section 7(0)(2), taking
that is incidental to and not intended as part of the agency action is not



consi dered a prohibited taking provided that such a taking is in conpliance
with the terms and conditions of this incidental take statement. The neasures
descri bed bel ow are nondi scretionary, and nmust be inplenmented by the agency so
that they becone binding conditions of any grant or permit issued to the
applicant, as appropriate, in order for the exenption in Section 7(0)(2) to

apply.

Level of Take

Turbidity levels and sedinmentation in the river may increase as a result of
the construction and operation of this project. There is potenti al
therefore, for the project to adversely inpact endangered nussels either

directly (killing nmussels) or indirectly (reducing/elimnating reproductive
success).
Incidental take will be difficult to detect because L. orbiculata represents

such a small percentage of the nussel comunity within the project area.
Therefore, the expected | evel of take is defined in terns of changes in the
project area's nussel comrunity structure. The follow ng |level of take of
this species can be anticipated by a decrease in the health of the nussel
popul ation within the project inpact area as foll ows:

1. A continual decline in the density over a period of three years (five
percent per year) of the five npst abundant nussel species after
establishing a "before project" baseline (Dr. Clarke's previous surveys
may be used to determne a baseline). This should include adults and
juveniles (juveniles being defined as | ess than 35 percent of maxinmum
si ze encountered, neasured as total length) other than Anblema p.
plicata, which is a pollution-tol erant species;

2. Failure to collect L. orbiculata (collection is not expected to add to
nortality) fromthe sanpling site exposed to barge traffic. A nmininum
of two sites should be nonitored; an upstream control between Kanawha
Falls and the County Route 13 bridge and a site adjacent to the project.

3. A continual decrease in the live-to-recently dead ratio over the |life of
the project of all nussel species (i.e., nore dead than alive each year
over a three-year period). Recently dead is defined as those shells
exhi biting some shininess of the nacre or dead | ess than one year

4, A decline of < 25 percent or nore in the total nunber of species
encount ered per bed;

5. No evi dence of recent recruitment (juvenile specinmens |ess than five
years of age) of the five dom nant species other than A p. plicata; or

6. A significant decline in the growmth rate of two dom nant species other
than A. p. plicata by conparing annual random sanples for cohort
structure for post-project length frequency distributions to a pre-
proj ect random sanpl e.

Reasonabl e and Prudent Measures to Mninize Inpacts of the Taking

The foll owing neasures are required to reduce adverse inpacts of the project:



Al l barge tow approaches and departures shall be done in a manner such
that there is little or no disturbance to the riverbottom substrate.
Corps personnel skilled in maneuvering barges shall initially nonitor
barge tow approaches and departures when the facility becones
operational to assist the fleet operators with determ ning the best npde
of operation around the sensitive areas. A Service biologist shal
participate in this review. The operational nmode found to have the

| east anount of potential inpact shall be inplenmented.

The area | andward of the floating barge dock shall be kept clean of
floating debris. Debris could sink and harm nussels at the site. The
site shall be frequently and regularly inspected to assure that permt
condi tions designed to preclude flyash | eaching are enforced.

Mai nt enance dredging is prohibited.

The facility shall be limted to receiving five barges every two days
with no nore than 15 per week. Loaded barges nust be renoved
concurrently. No nore than 20 barges are pernmitted to be noored at the

A nonitoring programshall be designed and i npl enented that adequately
addresses the concerns listed in the Level of Take section. Monitoring
and reporting shall continue annually for a period of ten years or unti
the Service is convinced that there are no significant adverse inpacts
to the endangered species fromthe operation of the facility. This
nmonitoring shall be undertaken by a reputable, Service approved

mal acol ogi st utilizing Service approved sanpling nethods. The

i nvestigator nust notify the Service's West Virginia Field Ofice
(WFO), Endangered Species Specialist (ESS), prior to initiating annua
sanpling efforts so that the ESS can participate in nonitoring efforts.
An annual report nust be submitted to the WFO for approval and copies
(2) sent to the Chief, Endangered Species, Region 5, Hadley,

A "before project” baseline of the species diversity and abundance nust
be established for the project area. This effort should continue
annual ly until the project becones operational. This would include
deternmi ning age structure based on | ength nmeasurenents (juveniles
defined as | ess than 35 percent of maxi num size encountered, measured as

Monitor and report annually the live-to-recently dead ratio of al

Moni t or and report nussel density and species diversity annually of al

Monitor and report recruitment success annually of the five dom nant
speci es other than A p. plicata; and

2.
3.
4.

facility.
5.

Massachusetts.
Terms and Conditions
1

total |ength);
2.

nmussel speci es;
3.

speci es;
4.
5.

Annual |y nmonitor and report growth rates of two dom nant species other



than A. p. plicata by conparing cohort structure for post-project |ength
frequency distributions to a pre-project random sanpl e.

The reasonabl e and prudent neasures, with their inplementing terns and
conditions, are designed to nmininize the inpacts of the incidental take that

m ght otherwi se result fromthe proposed action. Wth inplenentation of these
neasures, the Service believes that the anticipated | evel of incidental take,
as described above, will not be exceeded. However, if, during the course of
the action, this level of take is exceeded, consultation with this office nust
be reinitiated.

Any dead speci nens of endangered or surrogate nussel species should be
reported to this office immediately, and to the Special Agent, U S. Fish and
Wldlife Service, P.O Box 928, Morgantown, West Virginia 26507. Oher, non-
listed, non-surrogate species or specinens found in muskrat m ddens need not
be reported. Instructions for handling and disposal will be given by this

of fice.

Conservati on Recommendati ons

Section 7(a)(1l) of the Act directs Federal agencies to utilize their
authorities to further the purposes of the Act by carrying out conservation
progranms for the benefit of endangered and threatened species. The term
conservation recommendati ons has been defined as Service suggestions regardi ng
di scretionary agency activities to mnimze or avoid adverse effects of a
proposed action on |isted species or critical habitat or regarding the

devel opnent of information

The Service reconmends the foll owing work to assist in conservation of
L. orbicul ata:

Initiate and fund a life history study of L. orbiculata in the Kanawha
River. The study should, at a minimum identify and/or assess the
reproductive cycle, fish hosts, age and growh, cohort structure, and
habitat use of L. orbiculata in the upper Kanawha River.

In addition to the outlined nonitoring programthe pernittee should undertake
a study to identify and nonitor threats to the pink nucket popul ation so that
adverse inpacts to the popul ation can be properly assessed. This study should
i nclude water quality nmonitoring at the upstream and dock sites, an inventory
of point and non-poi nt source di scharges upstream of the dock, conducting

bi oassays with glochidia of Lanpsilis sp. and river water collected from bel ow
suspected probl em areas, and assessing suitability of the river for the pink
mucket .

In order for the Service to be kept informed of actions that either ninimze
or avoid adverse effects or that benefit |isted species or their habitats, the
Service requests notification of the inplementation of any conservation
recomendati ons.

This concludes fornmal consultation on the action outlined in the request. As
requi red by 50 CFR Section 402.16, reinitiation of formal consultation is
required if: (1) the anpunt or extent of incidental take is exceeded; (2) new
informati on reveals effects of the agency action that may affect |isted



species or critical habitat in a manner or to an extent not considered in this
opi nion; (3) the agency action is subsequently nodified in a manner that
causes an effect to the |isted species or critical habitat that was not
considered in this opinion; or (4) a new species is listed or critical habitat
is designated that nay be affected by the action. |In instances where the
anount or extent of incidental take is exceeded, any operations that are
causi ng such take nust be stopped in the interimperiod between the initiation
and conpletion of the new consultation if any additional taking is likely to
occur.

The Service appreciates the Corps' efforts to neet its responsibilities under
the ESA. If you desire further information or assistance, please contact John
Schmidt of this office at (304) 636-6586.

Si ncerely,

Chri stopher M Cl ower
Super vi sor



cc:
W/DNR - M es
Pelurie
Mc Coy
EPA - Forren
ARD/ ES, Hadl ey
PAFO - Kul p
Project File
Reader File
ES: WFO JESchmi dt:wj c: 7/ 7/ 93
Fi | e Name: \ CORPS\ FAY- DOC2. JES



Literature Cited

Allen, K O and J. W Hardy. 1980. Inpacts of navigational dredging on
fish and wildlife: a literature review FW5/ OBS-80/07.

Clark, A H 1987. Survey of freshwater mussels in the Kanawha Ri ver
at RM 90. 4, ECOSEARCH, | NC.

___________ 1982. Survey of the freshwater nussels of the upper Kanawha
Ri ver (RM 91-95), Fayette County, West Virginia, with special reference
to Epioblasnma torul osa (Rafinesque) and Lanpsilis abrupta (Say)
(=Lanpsilis abrupta [Hildreth], of authors), ECOSEARCH, Inc.

___________ | 988. Aspects of Corbiculid-Unionid synpatry in the United
States. Mal acol ogy Data Net. 2(3-4):57-99.

___________ [ 980. An urgent proposal for the conservation of Lanpsilis
orbiculata in the Kanawha River, West Virginia.

___________ 1990. A critique of the draft biol ogical opinion concerning
the proposed coal loading facility at the Kanawha Ri ver in Deepwater
Fayette County, West Virginia. 6 pp

___________ 1991. Results of the 1991 nussel nonitoring programin the
M ssi ssippi River at Prairie Du Chien, Wsconsin. Report prepared for
Di dion, Inc. 41 pp

D Eliscu, P. N 1972. CObservation of the gl ochidium netanorphosis
and juvenile of Anodonta californiensis. Lea |I857. Veliger
[ 5:131-150.

Dunn, H L. 1990. Status of a relocated nussel bed in the Chio River:
a two year review. (Abstract) 1990 Annual Meeting of the American
Fi sheri es Society.

Ellis, M M 1936. FErosion silt as a factor in aquatic environnents.
Ecol ogy |7:29-42.

Loosanoff, V. L. and J. B. Engle. 1947. Effect of different
concentrations of mcroorganisns on the feeding rate of nussels.
U S Fish and Wildlife Service, Bulletin No. 5. 31-37.

___________ , and F. O Tommers. 1948. Effects of suspended silt
and ot her substances on rate of feeding of oysters. Science
Vol . 106: 69-70.

MIler, AL C. and B. S. Payne. 1988. Research note: the need for
quantitative sanpling to characterize size, denography, and
density of freshwater nussel comunities. American Ml acol ogi ca
Bulletin 6(l):49-54.

MIler, AL C. and B. S. Payne. 1989. A workshop to investigate techniques
to anal yze physical and biol ogical effects of comercial navigation
traffic. M scellaneous Paper EL-89-4, U.S. Arny Engi neer Waterways



Experiment Station, Vicksburg, Ms.

MIler, AL C. and B. S. Payne. 1991. Effects of increased comercia
navigation traffic on freshwater mussels in the upper M ssissipp
Ri ver: 1989 studies. Technical Report EL-91-3, U S. Arny Engineer
Wat erways Experinment Station, Vicksburg, Ms.

___________ , A J. Burkey, and B. S. Payne. 1990. A quantitative survey
of a nussel bed at Ohio River nile 444.4 - 445.6. (Abstract) 1990
Meeting of the Anmerican Fisheries Society.

Neves, R J. 1987. Recent die-offs of freshwater nmussels in the United
States. Proceedings of a workshop on die-offs of freshwater
nmussels in the United States. R J. Neves (editor), U S. Fish
and Wldlife Service, Upper M ssissippi River Conservation
Committee. Special Publication. pp 7-8.

___________ and J. C. Wdlak. 1987. Habitat ecology of juvenile fresh-
wat er nussels (Bivalvia: Unionidae) in a headwater streamin
Virginia. 5(1):1-8.

Parmal ee, P. W [1967. The freshwater nussels of Illinois. Illinois
State Museum Pop. Sci. Ser. Vol. VIII. 100 pp

Payne, B. S., D. W Aldridge, and AL C. MIler. 1987. The effects of
cyclic exposure to turbul ence and suspended solids on three species
of freshwater unionacean clans. Anerican Ml acol ogi cal Bulletin.
5(2):177-179.

Pennak, R W 1978. Freshwater invertebrates of the United States. 2nd
Edition. John WIley and Sons, New York. 803 pp

Schmidt, J. E., W A Tolin, and M A Zeto. 1988. A survey of the
nmussel fauna (Unionidae) in the navigable portion of the Kanawha
River, West Virginia. Planning Aid Report. U S. Fish and Wldlife
Service and West Virginia Division of Natural Resources. 18 pp

Sparks, R. E., and K. D. Blodgett. 1988. Effects of fleeting on nussels.
I1linois Natural History Survey. PL 88-309, Project No. 3-373-R
45 pp.

Stansbery, D. H 1970. A study of the growth rate and |ongevity of
the naiad, Anblema plicata (Say 1817) in Lake Erie (Bivalvia:
Uni oni dae). Annual Report for 1970 of the American Ml acol ogi ca
Union. 78-79 pp.

1980. The nai ad nmol | usks of the Kanawha Ri ver bel ow Kanawha

Falls with special attention to endangered species (Bivalvia unionoida

uni oni dae). Adninistered by the Ohio State University Research
Foundation through the Ohio State University Miseum of Zool ogy,
Col umbus, OH. 16 pp.

Taylor, R W 1983. A survey of the freshwater nussels of the Kanawha



River. Huntington District, Corps of Engineers, Huntington, W.
62 pp.

Tolin, W A, J. E. Schmdt, and M A. Zeto. 1987. A new |location for
the federally-listed endangered Unionid, Lanpsilis abrupta (Say
183l) [= "Lanpsilis orbiculata (Hildreth 1828)"], the pink nucket,
in the upper Chio River bordering West Virginia.

Turgeon, D. C., A E. Bogan, E. V. Coan, W K. Enerson, W G Lyons,
W L. Pratt, C. F. E. Roper, A Scheltema, F. G Thonpson, and
J. DD Wllians. 1988. Common and scientific nanmes of aquatic
invertebrates fromthe United States and Canada: ol | usks.
Ameri can Fisheries Society, Special Publication |6.

U.S. Fish and Widlife Service. 1985. Recovery plan for the pink rmucket
pearly mussel, Lanpsilis abrupta (Hildreth |1828). 43pp.

Wllianms, J. C. and G A. Schuster. 1983. Freshwater nussel
i nvestigations of the Chio River fromnmle 317.0 to 98/.0. Report
prepared for the U S. Arny Corps of Engineers, Louisville District.
| 02 pp.

Yokl ey, P. 1976. The effect of gravel dredgi ng on nussel production.
Bull. Am Mal. Union Inc. 20-22 pp.

Zeto, M A 1990. Report of Findings: Kanawha Ri ver mussel relocation projec
t.
West
Virgin
ia
Depart
ment
of
Nat ur a
I
Resour
ces.



APPENDI X |

Significant information regarding the popul ation status and reproduction of L.
orbiculata has come to light in the last five years. The L. orbiculata
Recovery Pl an may need updating as pointed out by Clarke (1990) in his
critique of this Draft Biological Opinion. However, Cl arke's proposed
strategy for recovery, relocating, and concentrating nmussels into reproductive
aggregates, is unlikely to be adopted. Neves (U S. Fish and WIdlife Service,
Virginia Tech., Virginia Cooperative Fish and WIldlife Research Unit, pers.
comm 1990) felt that while Clarke's technique nmay work, the technique is an
"“unproven protocol for enhancing the reproductive success of rare unionids."
The recent data on translocation woul d argue agai nst these activities. Neves
(pers. comnm 1990) reports recent efforts to translocate the endangered

bi rdwi ng pearly nussel (Leniox rinosus) by the Tennessee Valley Authority have
not resulted in adequate survival or docunented reproduction (presence of
juveniles) after eight years. Similarly, a recent relocation of nussels was
conducted by Dunn (1990) on the Ghio River. A two year assessnment of over
5,000 russels that were noved out of a fleeting area resulted in annua
survival rates of only 35 to 50 percent (Neves, pers. comm [990). O note,
the researchers were unable to | ocate 30 specinens of the rare Truncilla
truncata that were transplanted. The prelinmnary data indicate that sone
speci es appear to be |less adaptive to relocations than others. It is not
known how L. orbiculata would fare in a translocation effort.

Clarke (1989) felt L. orbiculata was not reproducing in the Kanawha due to
interference by Corbicula. However, in 1988 (Clarke) felt that Corbicula did
not "threaten the exi stence of unionid species in the Ohio-M ssissipp

drai nage river systens, with the exception of Elliptio crassidens." O note,
E. crassidens ranked third and fourth in abundance at the Fayette Dock site
according to Zeto (1989) and Clarke (1987), respectively. Carke (1988) and
Neves (1987) both suspected the Asian clam Corbicula, of negatively inpacting
native freshwater nussels. However, Neves (pers. comm 1990) indicated that
evi dence of conpetitive interactions is |acking. The Asian clamrepresents
only one of nunmerous variables that could contribute to faunal declines.

MIler et al., (1990) could find no correlation, positive or negative, between
densities of freshwater nussels in river and densities of Asian clans in those
nmussel beds. Ahlstedt (Tennessee Valley Authority, Norris, Tennessee, pers.
comm 1990) reports the endangered species, Lem ox rinpsus, reproducing in the
Duck River despite "abundant" Corbicul a.

Transpl anti ng and aggregati ng nmussel s nmaeke the aggregates nore vulnerable to
catastrophic events, such as toxic spills, disease, predation, scouring, and
ot her episodic events that are usually site-specific rather than river-

speci fic (Neves, pers. comm |990; Mser, U S. Fish and WIldlife Service,
Annapolis, Maryland, Field Ofice, pers. comm 1990). Before translocation is
attenpted on the massive scal e recomended by Clarke, better quantitative
informati on on the density of L. orbiculata and recruitnent rates for each
popul ati on woul d be necessary. The techni que using surrogate species nust be
proven prior to attenpting it with endangered species. It nust be assured
that significant habitats from which nussels are to be transplanted will be
preserved. Oherwi se, viable habitat and popul ati ons of endangered species
woul d be destroyed by water resource devel opnent projects if translocation
efforts are unsuccessful.



I f reproduction recruitnent was not evident, we should first attenpt to
deternmi ne whether fertilization success is the problemwith this population
(i.e., low percentage of glochidia versus the percentage of avail abl e eggs).
If this were the case, one could argue that the sexes may be too far apart to
achi eve successful fertilization. However Kitchell (Virginia Departnent of
Ganme and Inland Fisheries, pers. comm 1990) found that concentrating adults
30 per 3.3 feet? to inprove fertilization of Fusconaia edgariana was nhot
successful. |If lowor no recruitnent is due to other reasons, noving adult
nmussel s may even further limt population survival (Neves, pers. conm [990).




