RICHARD J. WEVES

Culf of Mexicy Science, 1999(2), pp. 125-~134
© 1999 by the Marine Environmental Sciences
Consortium of Alabama
FRESHWATER MUSSELS IN THE GULF RE-
GION: ALABAMA —The southeastern United
States has the greatest diversity of freshwater bi-
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valves or mussels of the families Margaritiferidae
and Unionidae in the world (Williams et al.,
1993; Lydeard and Mayden, 1995; Williams and
Neves, 1995; Neves et al.,, [997). Ninety-one per-
cent (269 species) of the 297 species of the
United States and Canada are found in the
Southeast. Alabama is the most diverse state in
the United States, with 177 species (Table 1)
representing nearly 60% of all species found in
the United States and Canada (Lydeard and
Mayden, 1995; Williams and Neves, 1995; Neves
et al,, 1997}, Tennessee has the second highest
number of species (132 species), followed by
Kentucky (103 species) and Georgia (Y8 spe-
cies) {Neves et al., 1997).

The tremendous diversity of freshwater
unionacean bivalves in Alabamsz can be attri-
buted to the history of the drainages in which
the organisms are found (Ward et al,, 1992).
Three major and several minor coastal river
watersheds drain Alabama and adjacent states
and flow into the northeastern Gulf of Mexico.
The major drainages include the Mobile, Ten-
nessee, and Apalachicola rivers; the minor riv-
ers include the Escatawpa, Perdido, Escambia,
Blackwater, Yellow and Choctawhatchee in the
southeastern part of the state. Another factor
contributing to the wealth of diversity of fresh-
water bivalves is the presence of a distinct array
of physiographiec regions including the Cumn-
berland Platean, Valley and Ridge, Piedmont,
and Coastal Plain. The different physiographic
regions possess a variety of unique geological
and hydrological features that influence the
physicochemical features of the drainages
found within them. Many of the larger rivers
within Alabama have flowed since Mesozoic
times, allowing ample time for isolation and
subsequent speciation. The aforementioned
factors are largely responsible for the species
richness of freshwater bivalves found in the
state and a rich diversity of other aquatic or-
ganisms as well, including fishes, wrtes, and
gastropods (Lydeard and Mayden, 1995).

Freshwater mussels play a prominent role in
many river and stream ecosystems and have a
fossil record dating back to the Triassic Period
over 200 miilion years ago. They are a large
component of the total biomass of many aquat-
ic ecosystems, serve as a food source for many
organisms, and filter wastes from the water
(McMahon, 1991). Freshwater mussels have a
fascinating life history. Males release sperm
mto the water column, the sperm are taken up
by females via their inhalent siphons, and eggs
are fertilized internally. Females brood larvae
{=glochidia) in specially modified compart-
ments of their gills, called marsupia. Variation

GULF OF MEXICO SCIENCE, 1999, VOL. 17(2)

exists among species with regard to types of
brood chambers as well as to the number of
gill chambers modified as marsupia (McMa-
hon, 1991). Brooding periods may be relatively
short, with glochidia released during the same
summer that fertilization took place, or rela-
tively long, with glochidia held in the marsupia
over winter. Females release the glochidiain a
variety of manners, and many species have
evolved elaborate mechanisms to attrace appro-
priate fish hosts (e.g., Haag et al., 1995; Hare
field and Buder, 1997). Glochidia attach to the
gills or fins of fish, depending on the bivalve
species, and eventually metamorphose and
drop off to begin life on the river bottom.
Freshwater mussels are either host generalists
{glochidia metamorphose on a variety of fish
species) or host specialists {one or very few fish
species are used); however, hosts of many
unionacean species remain unknown, Numer-
ous specific species accounts can be found in
Cummings et al. {1997) and Parmalee and Bo-
gan (1998}, Freshwater mussels are long lived,
with some species having life spans estimated
at more than 50 yr. Reviews of the general ecol-
ogy and physiclegy of unionid bivalves can be
found in McMahon (1991} and Parmalee and
Bogan (1998).

Conservation status.—Unionids are one of the
most endangered groups of animals in the
world, with 70% of the species considered im-
periled (i.e., formally listed species via the En-
dangered Species Act or informally considered
threatened or endangered; Williams et al,
1993; Neves et al., 1997; Master et al., 1998},

The conservation status of unionid and mar-
garitiferid species in Alabama is as follows: 29
species {16.4%)} are presumed extinct; 23
(12.9%) species are extirpated from Alabama
but still exist outside the state; 43 (24.3%) spe-
cies or subspecies are listed as endangered or
threatened via the Endangered Species Act of
1973, as amended; 53 (29.9%) species are af-
forded some protection by the state; 31
(17.5%) species are of special concern; and 46
{25.9%) are currentiy stable.

The primary threat to freshwater bivalves is
habitat destruction and/or modification. The
most dramatic form of habitat destruction is
impoundment of flowing waters. Most major
rivers and streams of North America have heen
impounded (Benke, 1990}, which completely
alters the physical, chemical, and biological as-
pects of the ecosystem. Many mollusk species
above and below impoundments have been
lost largely because of the building of dams
(Williams et al., 1992; Neves et al., 1997). In-
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deed, Alabama’s Coosa River has lost more
than a dozen bivalve and 36 gastropod species
after the impoundment of nearly the entire
mainstern (Neves et al.,, 1997). Some land-use
practices also have a negative impact on Ala-
bama bivalves. These practices include poor
forestry and agricultural practices and poorly
planned urban and suburban development. In-
adequate precautions during these activities re-
sult in pesticides, herbicides, fertilizers, and
other contaminants being washed into nearby
rivers and streams. Construction and develop-
ment along streams, without maintaining ade-
quate riparian buffer zones, result in sediment
washing into the streams. Additionally, replace-
ment of natural grouad cover with buildings,
driveways, and parking [ots elevates ranoff lev-
els, which can cause increased stream-bank
erosion.

The introduction of nonnative species such
as the zebra mussel (Dreissena polymorpha) has
negatively impacted freshwater unionids, The
zebra mussel currently occurs in low densites
throughout the Tennessce River within the
boundaries of the state of Alabama but has not
been documented in Mobile Basin or Gulf
Coast streams. Further details on causes of
freshwater mussel decline can be found in
Neves et al. (1997).

Efforts are ongoing to protect species in a
variety of ways, including artificial propagation,
genetic studies, and development of watershed
management strategies (Burkhead et al., 1997;
Neves, 1997; Shute et al.,, 1997},

Regulation and commercial harvest.—Unionids
have been exploited by humans since prehis-
toric times. Initially, they served as a valuable
resource for Native Americans, providing tools,
food, and jewelry. Evidence for the use of mus-
sels by Natlve Americans can be found along
many rivers and streams of the southeastern
United States in the form of shell middens
(Parmalee and Bogan, 1998). During the late
1800s and early 1900s, freshwater mussels were
harvested for butten production, but this in-
dustry collapsed after WWII and the arrival of
plastic buttons, Since the mid-1900s, freshwa-
ter mussels have been exported to Japan for
the cultured pearl industry, Freshwater mussels
are sliced, and beads produced from the shells
are inserted into pearl oysters to serve as
“seeds” or nuclei for pearl production. Jenkin-
son and Todd (1997) provided an excellent re-
view of the history of freshwater mussel re-
source management. Specific state accounts
can be found in Cuammings et al. (1993). Be-
tween 1993 and 1998, 70-99% of the annual
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commercial harvest in Alabama came from the
Tennessee River (mostly Pickwick and Wheeler
reservoirs); most of the remainder came from
the Alabama and Coosa rivers, with small
amounts of shell harvested from the Black
Warrior and Tombigbee rivers (Garner, un-
publ). Because of the effects of impound-
ment, the composition of unionid populations
has changed, resulting in shifts among species
valued for export (Ahistedt and MecDonough,
1993). For example, an 8§ mile reach of Wheel-
er Reservoir in 1957 contained approximately
39 million individual mussels, of which 21 mil-
lion were the commercially important Plewre-
bema cordatum. In 1991, estimates decreased to
only 14 million mussels, of which the most
abundant was the cornmercially undesirable K-
Liptic crassidens. Today, the most important
commercial species are Megalonaias nervosa
and Fusconaia ebena, but other commercial spe-
cies include Amblema plicata, Quadrule quadru-
la, Quadrula metanevra, Quadrula apiculata, Tri-
togonia verrucosa, Fusconaia ebena, and Obligua-
ria reflexa.
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