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GLOCHIDIAL HOST OF VILLOSA TAENIATA (MOLLUSCA: UNIONOIDEA}. — Mark E.
Gorden, James B. Layzer and Lesa M. Madison. — The relative patcity of specific data
on the reproductive biology of North American freshwater mussels is ref ected by the low
percentage of species for which glochidial hosts have been identified. Despite an influx of e
cent studies (e.2., Trdan & Hoeh, 1982; Yeager & Neves, 1986; Gordon & Layzer, 1993}, little
more than APmeimatel 20% of e indigenous sg?ci% of the United States have been consid-
ered {fide Buller, 1974; Cordon & Layzer, 1989). With severe declines of mussel populations
due to habitat degradation, pollution, and competitive exclusion by exotic species (e.g.,
Dreissena polymorpha (Pallas 1771)), identification of glochidial hosts is essential in tﬁ&
restoration and management of rare sBecies. We examined host associations for a speties
endemic to the Cumberlandian region, Villesa teeniata (Conrad 1834).

Methods. Host specificity for glochidia of Villosa taeninta was assessed through labora-
tory-induced infestations of fish following the procedure described in Gordon & Layzer
(1598). Gravid mussels with infective glochidia were obtained from Buck Creek, PU]{‘:&Ski
Courtty, Kentucky in December 1990, and March 1991, Fish were dlectroshocked from the
Blackbarn Fork and S};‘rixig Creek drainages of the Roaring River system, Jackson, Overton,
and Putnam counties, Tennesses, and acclimated to tank conditions for a week prior o infes-
tation. Following the initial trial, fish on which glochidia had memmorphosed successfully
were reinfected and freshly-acclimated individuals of several other selected species were re-
tested. :

Results and Discussion. During the initia] test period, water temperatures were main-
tained at 18 + 4°C. Of the 16 species of fish infested (Table 1), Luxilus chrysocephalus
(Rafinesque 1820) sloughed all glochidia during the first 24-hour period. Other species con-
tinued to slough rejected glochidia for 6-34 days, reflecting o tenacity for non-hooked

lochidia to remain attached to Ash similar to that previously noted for hooked forms

Gordon & Layzer, 1993). Metamorphosed juvenile mussels of Villesa taeninia were first
recovered 27 days post-infestation from Ambloplites rupestris {Rafinesque 1817). Unlike
some previous investigations (e.g., Gordon & Layzer, 1993; Gordon ef al., in ress), juveniles
did not excyst simylianeously but were recovered for 4-11 dagzs following the initial excyst-
ment {specimens of A. rupestris were maintained with one fish/ aquariun%. Comparable re-
sults were obtained from the second trial infestation (water mperature = 20 £01°C); juvenile
mussels metamorphosed only on A, rupestris following 29-33 days of encystment.

TABLE 1. Species of fish subjected tn laboratory-induced infestations of
Villesa taenints (rumnbers in parentheses indicate the greatest number of
days that glochidia were retained by any specimen of a particular species of
fish; * denotes the period over which metamorphosed juvenile mussels
were re-covered).

Crmpostoma anomaluwm (34) Lepomis macrochirus (21)
Luxilus chrypsocephatus (1) Lepomis megalotis (15)
Hypentilium nigricans (11} Ethepstoma blensioides (15)
Ameiurus netndosus (29) Etheostoma coerulzam (17)
Noturus flavus (11) Etheostomu flabellare (8)
Fundulus eatengtus (14) Etheostoma rufilinestion (14)
> Ambloplites rupestris (27-39y* Etheostoma spectabile (29)
ﬂupag; eyanellus (20) ) Cottus carolinae (22)

There is a tendency among many mussel species to utilize widely-distributed fish as
glochidial hosts. Tn some instances, species may be maximnizing disgersal ar potential for
miestation thmuggh the utlization of multiple hosts (Gordon, unpublished ata; also see
Trdan & Hoeh, 1982). However, the eo%igpi&r: range of a particular mussel species often is
more naryowly resiricted than that of its host{s) (Gordon & La r, 1393). The concordance
of Villosa keninta to this trend suggests that regional endemism may indicate a relatively
stenotopic adaptation to physiochemical conditions of the phﬁsiﬂgrap}dc province(s) inhab-
ited ratger than a direct reflection of the distribution of the host organism, Sirayer (1983}
desnongtrated that habitat-mediated phenomena (g.g., water chemistry:specific to the underly-
in% geologic strata of a particular region, substrate particle composifion, ete.) may affect dis-
tributions of meussels Iocally. On a broader scale, similar limiting factors in conjinction with
vicariant and historical events may control the geographic range of species, al ough effects
may be so subtle as to not be discernible or to not allow differertiation by the relative
coarseness of current ecological methodolugy.

Bvolution of host affinities also may have been influenced by habitat; species which utilize
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the same habitat as a mussel at the time of glochidial release would be reasonable candidates
for infestation and subsequent excystment of juveniles in suitable habitat. Although. a
regionally-endemic fish may be Jocally abundant, many of the more widely-distributed species
often occur commonly throughout many streams and, as such, would increase e probability
of association and successful infestations.

Presumably, giochidia that infest a fish at the same time should excyst almost simultane-
ously following metamm}nhasi& Some variation might be attributed to slight differences in
individual developmental rates or attachment to tissue which is rela tively inactive metaboli-
cally (e.g., carﬁiagmou;g]l arch). However, we found that excystnent continued for up to 11
days affer it was initiated. Alternatively, prolonged excystment might represent a mechanism
to maximize dispersal through the potentially increased movements of the host over a wider
area during this period. Dispersal may enhance survival of juvenile mussels by minimizing the
chances of an entire brood being deposited ir: unsuitable habitat or by creating a more rar-
efied environment with respect 5 predators, :

Acknowledgments. Funding was provided by the National Ecology Research Cemter, U. §, Fish
and Wildlife Service, Fort Collins, Colorade. Additional suppart was received from the Center for
Memagement, Utilization, and Protection of Water Resources, Tennessee Technological University.

LITERATURE CITED. — FULLER, S.L.H. 1974 Clams and mussels {Mollusca: Bivalvia). Pp. 215-273.
[n: Hart, CW. & Fuller, S.L.H. (eds.), Poliution ecology of freshmater invertebrates. Academic Press, Maw
York. — GORDON, M.E. & LAYZER, [B. 1989, Mussefs (Bivalvia: Unicnoidea) of the Cumberland
River system: review of life histories and ecological relationships. 1.5 Fish and Wildlife Service
Biological Report, 69(15): 1-99. — GORDON, M.E. & LAYZER, | B. 1993. Glochidial host of Alzsmidonts
atropurpures (Bivelvia: Unionoidea: Unionddae). Transactions of the American Microscopical Soctety, 112:
145130, — GORDOM, MLE, FARZAAD, M. & LAYZER, J.B,, in press. Glochidial hosts of Venustaconcha
sima (Bivalvia: Unionoidea). The Nautilus. — STRAYFE, D. 1983, The effocts of sucface geology and
$tream size on freshwater mussel (Bivalvia, Unionidae) distribution in southwestern Michigan, 1S.A.
Fresimater Biology, 13: 253-264. — TRDAN, BRI & HOEH, W.R. 1987, Burytopic host use by two
congeneric species of freshwater mussels (Pelecypoda: Unionidaer Anodonte). The American Midland
Naturalist, 106: 361-366. — YEAGER, B.L. & NEVES, RJ. 1985. Reproductive cycle and fish hosts of the
rabbit’s foot mussel Quadnada cylindrica strigillata (Molusca: Unionidae) in the upper Tennessee River
drainage. The American Midland Negyralist, 116: 231-340.

* * * * % L3 *

Mark E. GORDON, James B. LAYZER! and Lesa M. MADISON, Tennessee Cooperative

Fishery Research Unif®, Department of Bioloyy, P.O. Box 5114, Tennessee Technological
University, Cookeville, Tennegsee 38505, H.S.Ag,y

INational Biological Survey parsormel.
st cooperators are the US. Fish and Wildlife Service, the Termesses Witdlife Resources Agency, and
Termessee Technological University.

Melacological Review, P. O. Bax 3037, Ann Arbor, Michigan 48106, U/S.A_
© Bociety for Experimerial and Descriptive Malacology, 1894



