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A rapid drawdown (<4 weeks) of a reservoir allowed us to determine the combined influence of water depth, maximum effective
fetch, bottom slope, and substrate characteristics on abundance of three species of freshwater mussels. The three principal mussel
species were significancly (P<<0.001) correlated in different ways with characteristics of their physical habirat, implying separation of
habitar requirements. Pyganodon grandis (Say) was most abundant on deeper shelves (ca. 3 m depth, slope <0.15 m/m, where fecch
was great (>1 km), and sediment organic matter content was moderace (<3.5%). Lampsilis siliquoidea (Barnes), however, was most
abundanc in shallow water (<1.5 m), in flat, sheltered areas wich low slope (<0.10 m/m) and fetch (<0.4 km), on substrates with
1-3% organic matter content. Potamilus alatus (Say) had a more cosmopolitan depth distribution, bur was found only on bottoms
with low slope (<0.01 m/m), where fetch was less than 0.8 km. The results of this study agree with previous studies with one
important exception. Abundance of Pyganodon grandis was found to be negatively affected by increasing substrate organic marrer
content. This result stands in contrast to other studies that have suggested that abundance of Pyganodon grandis was positively correlated

with substrate organic matter content.

INDEX DESCRIPTORS:  Unionidae, Pygansdon, Potamilus, Lampsilis, habitar, reservoir, depth, fetch, bottom slope, substrate, sparial

distriburion, population densiry.

Freshwater mussels are an ecologically important group of organ-
isms that are poorly understood and many are declining rapidly to
extinction. Mussels may be the most endangered of all animal groups
in North America with over 70 percent of mussel species threatened
or endangered (Williams et al. 1993). More than seven percent of
North American mussel species may have become extinct in the last
century alone. Their loss will impact the ecology of fish populations,
phytoplankton, benthic communities, and the water chemistry of
those ecosystems (see review by Downing and Downing 1992).

Mussels are of economic and historic importance. Mussels are the
source of freshwater pearls (Kunz 1893, Lopinor 1967, Thiel and
Fritz 1993), and buttons (Coker 1919, O'Hara 1980). For example,
from 1989 through 1990, over 6 million kilograms of mussels were
harvested from the Mississippi and Illinois rivers, valued at greater
than $9 million (Thiel and Fritz 1993). Mussels were used by in-
digenous cultures as a food source (Parmalee and Klippel 1974,
Stoleman 1983, Lightfoor et al. 1993), as temper in pottery (Stolt-
man 1983, Roosevelt et al. 1991), as tools (Gradwohl 1982, Stolt-
man 1983), and as beads and other jewelry (Stoleman 1983, Yerkes
1983, Seymour 1988).

Habitat degradation has been implicated in the decline of mussel
populations (Bogan 1993). Erosion due to agricultural practices and
logging can cause increased siltation, which can cover mussel beds
(Coker et al. 1921, Hartfield 1993, Mehlhop and Vaughn 1994).
Agriculeural and industrial effluents introduce fertilizers, herbicides,
insecticides, and toxic chemicals which may cause mussel die-offs
and decreased viability (Cvancara 1970, Strayer 1980, Keller and
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Zam 1991, Keller 1993, Fleming et al. 1995) and reproduction
(Mehlhop and Vaughn 1994).

In spite of the ecological, economic, and historic importance of
freshwater mussels, basic ecological questions about the suitability
of aquatic habitats need to be resolved (Salmon and Green 1983,
Serayer et al. 1994). Further, mussel habitats may diverge greatly
among species (Parmalee 1967, Clarke 1981). In order to protect
mussels, it is necessary to know the factors influencing their distri-
bution and abundance in aquatic ecosystems.

Many factors are thought to influence mussel habitat suitability.
Chemical and climatic factors such as pH, alkalinity, food, oxygen,
nutrients, and temperature influence the large-scale distribution of
freshwarter mussels (e.g., Coker et al. 1921, Chamberlain 1930, Wil-
bur and Owen 1964, Cvancara 1970, Cvancara and Freeman 1978,
Green 1980, Rooke and Mackie 1984, Hinch et al. 1986). Within
a given ecosystem, however, mussel abundance and distribution is
likely to be influenced by physical factors that impact their abilicy
to collect food or stay firmly anchored in the substrate. Wave action
and current can positively influence mussel discribution by increasing
the amount of food available in the water column (Hinch et al.
1986). Wave action can also dislodge mussels, however, and water
currents can cause substrate instability. Therefore, mussel distribu-
tions may be negatively affected by extreme wave exposure (Coker
et al. 1921, Ghent et al. 1978). High rurbidity associated with tur-
bulence may also limit mussel discriburion (Cvancara 1970). Because
wave energy is greatest in shallow water and in areas of greatest fetcch
(Hakanson and Jansson 1983), mussels may be rare or absent in
exposed, shallow areas of lakes.

The influence of depth on mussel abundance is controversial.
Matteson (1948) reported that the abundance of Elliptio complanata
(Lightfoot) was negatively correlated with depth but ultimately con-






