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Abstract-- We evaluated the freshwater mussel fishery on Wheceler Reservoir, a 27,155-
hectare mainstream impoundment of the Tenncssee River in Alabama. During July 1991
through June 1992, we used a roving creel survey to conduct 285 interviews over 57
weekdays and 12 weckend days. Total harvest during the i2-month survey period was
estimated {0 be 570 metric tons, and included 15 mussel species. The most frequently
harvesied species were the washboard Mepalonalas nervosa, Ohio pigtoe Pleurobema
cordatum, and butter{lly Ellipsaria lineglata. Harvest peaked in June at 290,414 mussels.
Among collection techniques, total estimated effort was highest for divers (71,160
musscler-hours). The total estimated value of the 12-month mussel harvest (in terms of
money paid {o harvesters) from Whecler Reservoir was US5$2,119,921.

introduction

Freshwater mussels provide ene of Alabama’s most diverse and unique fishery
resources, Diversity of freshwater mussel specics in Alabama is greater than in any
other state (Stansbery 1976). Approximately 30% of the 86-9G species of freshwater
mussels found in Alabama are considered cndangered, threatened, or of special concern
{Stansbery 1976). Nevertheless, since about 1940, the Tennessce River has become
the most important source of {reshwaler mussei shell in the United States (Scruggs
1960). The majority of harvested shell is shipped to Japan for use in the production of
nuciel for the cultured pear] industry. Approximately 10,000 metric tons of sheil are
cxported annually, and necarly half of that is shipped by one Tennessee exporter
(Fassfer 1991). Mussel sheil exports to Japan are valued at about US$40 million
annually, The annual value of Alabama mussel shell is estimated to be US$22 million,
The number of ticenscd Alabama-resident musselers has increased from 350 in 1989 to
2,356 in 1991, The number of licensed buyers also has increased.

The impoundment of rivers, pollution, and commercial harvesting are
significant [actors affecting mussel populations (Isom 1969). The largely
uncdocumented impact of human exploitation on musset populations and the potential
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for appropriate management make the harvest of mussels important biologically, The
harvest and sale of freshwater mussels have provided important income for several
generations in the Tennessee Valley., Now we find that mussel populations have nat
been the subject of focused research and intcnsive management praclices
comimensuraic with that devoted to other state fishery resources. Harvest has been
implicaled as a cause of mussel decline by several authors (van der Schalic 1938, isom
1969, Starrett 1971, Oesch 1984, Heath et al. 1988), but therc have been few studies
documenting harvest for populations in individual reservoirs. Scruggs {1960)
estimated that the harvest of Ohio pigtoe Pleurobema cordatum from Wheeler

Reservoir-aceounted-for-23% of theavailable population over & 2oyear period (T9567
1957) where recruitment fo the population during this period was less thaa 1%.

We evaluated the freshwater mussel {ishery of Wheeler Reservoir. This is one
of the first attempts to document the commercial harvest of freshwater mussels in
Alabama. The methods developed for this study could serve as a prototype to assess
the valuc and effects of commercial musseling in other systems.

Methods

Wheeler Reservoir impouads about 139 km of the Tennessee River in Alabama.
The reservoir covers 27,155 surface hectares at full pool and has approximately 1,711
km of shoreline. Extensive overbank arcas along the old river channel and the
tailwaters below Guntersville Dam provide suitable habitat for many mussel species
{Anlstedt and McDonough in press).

A roving survey was used to collect harvest information; the survey was based
on a stratified, nonuniform probability design simitar 1o that described by Malvestuto
et al, (1978). Wheeler Reservoir was divided into 13 sequential sections so thal a
complete circuit of each scction could be completed by boat in approximately 1 h. A
probability of being surveyed was assigned {o cach section based oa the number of
mussclers counted during monthiy overflights of the reservoir. During July 1991,
overflights were conducted over a 2-d period encompassing 1 weekday and 1 weekend
day. On cach day, the entire length of the reservoir was flown three times, and counts
were made at 0900, 1306 and 1600 hours. Due te budget! constraints, subsequent
monthly overflights were limited to 1 per day at 1100 hours. Boats used by musscl
divers were identifiable by the presence of dive {lags and air hoses exiending into the
water. Brail boats (brailers) were identificd by the winch and brail apparatus. Waders
could be identified by a silt trail left in their path from digging in the substrate and by
the presence of a small beat or inner-tube.

Based on the lack of documentation reparding the distribution of musseling
activity throughout the year, we decided that the sampling effort should be consistent
for a 1-year survey period. Sampling was conducted on alternate weeks cach month.
A start day was randomly chosen for ¢ach week with each day having an equal
probability of being selected. The start day and the next two consecutive days made
up one sampling run.

ffor cach of the six sample days in a given month, a lake section was randomly
selected based on the nonuniform sample probabililies established during monthly
overflights. A 6-h sampling day was established (0960-1500 hours) based on
overflight data and information from shell buyers. Fach sampling day began with a 1-
h circuit of the section to determine the number of musselers using the area (0900-
1000 hours). This also helped to determine the amount of time 1o allow for each
interview during the next 4 h of sampling. The interview consisted of questions
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designed 1o assess cconomic and biological factors. We assesscd harvest by bringing
the catch into the survey boat, separating it by specics, and recording the number and
weiglt of cach species. During the 4-hour interview block (1000-1400 hours), survey
data were collected on prepared interview forms and a complele circuit was made of
the section. The sample day conciuded with another [-hour circuit of the section o
obtain 2 second count of active musselers {1400-1500 hours). Morning and aficrnoon
counts were averaged to determine daily effort. Data were analyzed using the
Statistical Analysis Sysiems (SAS Institute 1988).

Results and Discussion

We conducted 285 interviews during July 1991 through Tune 1992, over 57
weekdays and 12 weekend-days. Seventeen overflights were conducted to determine
ronuniform sampling probabilities for the various sections.

Commercial Musseler Characteristics and Aclivily Pallerns

Divers using surface air compressors or boat-mounted bulk tanks comprised
84% of the commercial musselers; the remainder consisted of waders (9%) and brailers
{7%). The mean years of expericnce for musselers was 3.9 (range: <1 month to 46
years). When respondents who had been collecting mussels longer than 3.9 years
(N=85) were guestioned about the average number of mussels coliected per trip over
their expericnce harvesting, 42% perceived no change, 56% perceived a decrease, and
2% reported an increase. Among individuals who bad been coliecting mussels for
over 10 years (N=30), 67% reported a decrease in the average number of mussels
collected per trip. When mussclers (N=76) were asked their opinion on what they
belicved was responsible for the increasc or decrease in number of mussels harvested
per trip, 84% attributed the decrease to overbarvest, and 9% attributed the deercase w0
natural causes or pollution. The remaining 7% had observed an increase in the
pumber of mussels barvested per trip. Those reporting an increase in harvest per trip
atiributed the increase to their improved ability to locate and harvest mussels as the
result of experience.

Fstimated effort was highest for divers {71,160 hours), followed by waders
(20,261 hours), and brailers (11,058 hours). Diver effort (Figure 1), as indicated by
the relative standard errors, was more consistent over lime than wader and brailer
effort; however, alf estimates were highly variable.  Catch-per-effort was highest for
divers (7.7 kg/h), followed by brailers (6.0 kg/h), and waders (2.0 kg/h). Brailers
typically had the highest number of low quality shells in their catch because the
method is non-selective.

Mussel Harvest Characteristics

Estimated total harvest of mussels from Wheeler Reservoir during the [-year
sampling period was 570 metric tons (wet-weight) and included 15 specics (Figure 2).
The most fregquently harvested specics - the washboard, Ohic pigtoe, and buiterfly -
contributed 45, 25, and 10% of the toial number of mussels harvested. By
comparison, Scruggs (1960) cbserved that during 1956-1957, Ohio pigloes represented
over §0% of the commercial catch on Wheeler Reservoir.  Although we observed no
federally-iisted threatened or endangered specics in Wheeler Reservoir during the
survey, we did observe two species considered by Stansbery (1976) to be of special
concern status (the spectaclecase Cumberlandia monodonta and sheepnose Plethobasus
cyphyus) and one as endangered status (the mucket Actinonaias Hpamenting).

315




18

5 18 o Brailers

|

no 14 + Divers

o §

[w] .

e 12 ¥ Waders

tl

@10

a

T 8

______ oy V"

E 5] \1/*

o

g 4

= 1
2
4] R -
80

Number Per Hour

Kilograms Per Hour

0% e "
Jul Aug Sep QOct Nov Dec]Jan Feb Mar Apr May Jun

Figure 1. Monthiy trends in fishing effort (musscler hours) and catch-per-effort
based on survey data collected over all geographical sections of Wheeler
Reservoir, July 1991 - June 1992,
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Figure 2. Species composition in the harvest measured in percent for Wheeler
Reservoir, Alabama based on commercial musselers interviewed during
Juby 1991 « June 1992 (n = the total number harvested).
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Additionally, onc zcbra mussel Dreissena polymarpha, was collected by a brailer an
Wheeler Reservoir below the mouth of Flint River.

The predominant specics harvested wag the washboard, averaging 76% of the
harvest during July 1991 - March 1992. From April 1992 1o the end of the study, the
Ohio pigloe and butterfly were the species most frequently harvested, averaging 70.5%
of the total number of mussels harvested (Figure 2). Corresponding with this change
in specics composition, was an increase in fishing effert during April - June 1992 in
the riverine stretch below Guntersvifle Dam (TRM 330 - 349).

The number of mussels harvested per month peaked in June 1992 at 290,414,

Phowever, ol weight harvesied per month peaked T September 1997 al 101,355 kg,
which corresponded 1o the highest price {$19.80/ky} paid for large number-one grade
washboards during the survey period. We believe that mussclers were harvesting
greater numbers of smaller mussels during June 1992 - mainly Ohio pigloes and
butterflies. The number and weight harvested per hour (Figure 1) further iHustrate the
increased harvest of smailer mussels during April - June 1992, A sharp decline in
harvest occurred following the peak in September (Figure 1), A combination of
scveral factors - including reduced market prices, decreased availability of harvestable
mussels, lower water temperatures and inclement weather - were likely responsible for
the decrease in harvest. Heavy rains near the end of November 1992 resulted in
increased turbidity and higher water levels. Poor harvesting conditions combined with
a drastic decrcase in prices for washboards caused the monthly harvest to botiom-out
during December. Foliowing a gradual increase in harvest during January - March
1992, there was a sharp mercase coinciding with increased cffort in the riverine area
below Guntersville Dam. The only other data on harvest for Wheeler Reservoir
(Scruggs 1960) showed thai harvest of Ohio pigloes peaked in April and declined
throughout the summer during 1956-1957. Because Scruggs {1960) worked on only
one section ol Wheeler Reservoir (TRM 308 - 316) and the only method of harvest
reporied was brailing, direct comparison of catch rales is not possible. During July
1991 « March 1992, musselers harvested an average of 11 musscls per bour. The
average harvest rate for April - June 1992 was 32 musscls per hour.
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