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Effects of Gamma Irradiation on Spat of the Eastern Oyster
Ardjosoediro, 1., N. Lee, J. E. Supan, and T. R. Tiersch, Aquaculture Research Station, Louisiana Agricultural Experiment
Station, Louisiana State University Agricultural Center, Baton Rouge, Louisiana 70820

The oyster industry in Louisiana with an annual farm value of ~50 million dollars, represents an important economic and
sociological component of coastal communities. Annual oyster production in Louisiana provides about two-thirds of the
oyster production in the Gulf Region. The eastern oyster industry, however, is currently subjected to several problems
including environmental pollution, saltwater intrusion with resulting marsh loss, oyster predation, increased harvesting
pressure, and diseases. In addition, profits are lost during the spawning season due to poor mesat yields. Commercial
application of radiation has been proven in chemical, civil, electrical, and mechanical engineering. The use of radiation in
agriculture started around 1940 when gamma radiation was applied to control livestock insect pests by inducing reproductive
sterility. The possibility of producing sterile oysters through irradiation represents a potential benefit for the oyster industry.
Improved meat yields during spawning season could increase profits. Furthermore, hatchery production of seedstock could
more readily take advantage of genetically modified oystersif irradiation prevented unwanted provided control of
reproduction. The effects of gamma radiation on the spat of Crassostrea virginina were evaluated during this study. Spat
were produced using standard procedures at the oyster hatchery at Grand Isle, Louisiana. The spat were11.5+ 2.3 mmin
length (mean + SD) and 9.5 + 1.9 mm wide. They were exposed to gamma radiation doses of 0, 10, 20, 30, or 40 krad at a
rate of 1546 rad/min. The study lasted 8 months from September 1998, through April 1999. In apreliminary trial, gonadal
development was evaluated histologically in April of 1999. Gametic stage and sex (male, female, hermaphrodite, or
unidentifiable) were determined for each oyster. During this study all spat died when exposed to 20 krad and above. The
remaining oysters (0 and 10 krad) were evaluated for gonadal development. The gametic development of the non-irradiated
oysters was higher (mean gametic stage = 2) than that of the oysters exposed to 10 krad (gametic stage = 1.3) (Table 1). The
occurrence of hermaphrodites was higher among the irradiated oysters (4 of 15; 27 %) than among the non-irradiated oysters
(1 of 13; 8%).

Table 1: Gonada development of eastern oysters exposed as spat to O or 10 krad of gammaradiation. Included are sample
size (n), sex, number of individuals at each stage of development (1 to 6), and mean gametic stage for the entire sample.

Dose Sex? Gametic stage”

(krad) nh~ ™M F H U 1 2 3 4 5 6 Mean
0 13 8 4 1 0 1 1 1 8 1 0 2
10 15 6 2 4 3 1 1 2 4 0 0 1.33

&M, male; F, female; H, hermaphrodite; U, unidentifiable.
®1, immature; 2, devel oping; 3, early maturity; 4, maturity; 5, late maturity; 6, regression.

Heat-Related Zebra Mussel Mortality in Lake Dardanelle, Arkansas
Baker, W. P., J. N. Stoeckel, and C. J. Gagen, Arkansas Tech University, Fisheries and Wildlife Biology Program, Russellville,
AR 72801

Zebramussels (Dreissena polymor pha) are exotic bivalves known to cause limnological changesin North American
freshwater systems. They first were discovered in Lake Dardanelle, Arkansasin 1992. We have sampled veliger, juvenile,
and adult stages of zebra musselsin the lake since 1993. The population grew exponentially, reaching a maximum mean
density of 7,302/m? in 1997 prior to a heat-related die-off in July of that year that resulted in an estimated mortality of 80%.
Another heat-related die-off in the summer of 1998 resulted in mortality of approximately 90% of the remaining population.
In 1999, zebra mussel densities were much lower than the previous two years with a mean density of 344/m®. We have aso
sampled turbidity and Secchi disk visibility biweekly. Changesin these parameters correlated with changes in zebra mussel
densities. Asthe zebra mussel population increased in density, we observed a gradual decrease in turbidity and an increase in
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Secchi disk visibility. Mean turbidity for 1997, the year of maximum zebra mussel density, was 14.5 NTU, the lowest during
the seven year sample period. Secchi disk visibility was greatest in 1997 with a mean of 77.6 cm. After the die-off in 1997,
turbidity gradually increased and Secchi disk visibility decreased. In northern climates, populations of zebra mussels are
cyclic due to die-offs of older cohorts, but this does not seem to be the case in southeastern reservoirs such as Lake
Dardanelle. In these reservoirs, exponential increasesin number of zebra mussels occur in years with relatively cool summer
water temperatures, and massive die-offs occur when water temperatures remain above 30 °C in excess of oneweek. Thus, in
shallow southern reservoirs we can expect boom and bust cycles in zebramussel populations, and that the magnitude of
limnological and ecological impacts caused by zebra mussel infestation will fluctuate with size of the zebra mussel
population.

Evaluation of Selected Desktop Statistical Software for Fisheries Data Analysis
Barkoh, A., Texas Parks and Wildlife Department, HC 7, Box 62, Ingram, Texas 78025
Kurten, G. L., Texas Parks and Wildlife Department, 507 Staples Road, San Marcos, Texas 78666
Muoneke, M. |., Texas Parks and Wildlife Department, 4200 Smith School Road, Austin, Texas 78744

Five desktop statistical packages were evaluated to determine which is most suitable for adoption by Texas Parks and
Wildlife Department's Inland Fisheries Division as an alternative to SAS, which has a high “total cost of ownership.” The
packages (SPSS, Statistica, Systat, Statistix, and Minitab) were selected for evaluation using word-of-mouth, internet search,
and review of two fisheries-related journals. Cost (<$1000) and scope of statistical techniques (i.e., comprehensiveness)
were used as criteriafor an initial screening that eliminated SPSS and Statistica from further evaluation because they were
relatively expensive. Minitab, Systat, and Statistix were further compared for ease of use, reporting, documentation, and
technical support. These packages were subjected to the same battery of data manipulation (dataimport, merging, and
transformation) and statistical analyses (t-test, analysis of variance, linear correlation, linear regression, and Kruskal-Wallis
test) of fisheries data, and their performances were compared. Our evaluations reveaed that Minitab ($975), Systat ($695-
995) or Statistix ($295-495) would meet the analytical needs of the mgjority of the Inland Fisheries staff. However, to meet
the needs of both novice and advanced users, Minitab or Systat would be better choices, because they have more extensive
collection of basic, advanced, and specialized statistical and graphical techniques.

Investigations of Localized Mollusk and Echinoderm Harvest Along the Texas Coast and Possible Management I mplications
Blankinship, D. R. and P. F. Tria, Texas Parks & Wildlife Department, 95 Fish Hatchery Road, Brownsville, Texas 78520
Hammerschmidt, P., Texas Parks & Wildlife Department, 4200 Smith School Road, Austin, TX 78744

Concerned citizens and an environmental group have brought the unregulated harvest of live mollusks and echinoderms from
the marine environment to the attention of fishery resource managersin Texas. Of particular concern is the taking of these
animals from unique and easily accessible habitats where local populations of mollusks and echinoderms could be severely
impacted. Resource managersin Texas are working to characterize this fishery and determine the need for afishery
management plan and possible regulation. Stakeholders have been instrumental in educating potential fishery participants.
An update on the investigation’ s findings and fishery characterization will be presented.

Fish Habitat Associatesin a Midwestern Prairie Stream; Evidence of Habitat Partitioning
Bonner, T. H. and G. R. Wilde, Department of Range, Wildlife, and Fisheries Management, Texas Tech University, Lubbock,
Texas 79409, (806) 742-2841

General patternsin fish-habitat associations were found for the historically dominant minnows of the Canadian River, Texas
and New Mexico. Upper reaches of prairie streams typically are characterized as unstable aquatic environments with large
daily and seasonal variations in temperatures, flows, conductivity, and turbidity. Previous studies and ecological theory
suggest that in highly variable environments, abiotic factors play a greater role in species persistence and habitat selection
than biotic factors; habitat selections are transitory, no single variable isimportant in habitat selection, and no stable patterns
existed in habitat partitioning among species. However, we found stable patterns in habitat selection and partitioning along
depth and current velocity gradients. Arkansas River shiners Notropis girardi and speckled chubs Macrhybopsis aestivalis
typically inhabited shallow depths, with the speckled chub selecting significantly swifter currents (P < 0.05) during the
winter, spring, and summer. Plains minnows Hybognathus placitus and flathead chubs Platygobio gracilis typically inhabited
significantly greater depths (P < 0.05), with the flathead chub selecting significantly swifter currents (P < 0.05) during the
spring and summer. These distributional patterns were consistent with species morphology and feeding preferences, thus
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suggesting strong biotic influences on assemblage structure. Other abiotic factors such as temperature, conductivity,
turbidity, and substrate were significantly correlated (P < 0.05) with flow (depth or current velocity), confounding the
interpretation of preference or avoidance for a particular habitat variable. However, it is doubtful that any observed physical
or chemical parameter exceeded the physiological tolerances of these species. Understanding underlying structuring
mechanisms of fish assemblages is critical to future conservation and restoration projects currently underway in prairie
streams throughout the Midwest.

Angler Regulation Awareness and Harvest on a Contaminated River Fishery: Results of the 1997 Shenandoah River System
Cred Survey
Bowman , D. W., Arkansas Game and Fish Commission (formerly Virginia Department of Game and Inland Fisheries)

The South Fork of the Shenandoah and the Shenandoah River mainstem in Virginia, are contaminated with mercury and
PCBs, respectively. The system supports a very popular smallmouth bass fishery along with largemouth bass, various
sunfishes, and channel catfish. A roving creel survey was conducted to assess angler awareness of health advisories and
sport fishing regulations and how those affected angling pressure and harvest. The survey consisted of two creel clerks
floating a section of theriver during three week-days and each weekend-day per week, from April through October 1997.
The clerks counted every boat and angler and interviewed every angler possible with a 27 question interview form. Six aerial
flights per month provided comparative pressure counts. Aeria flights were interrupted for 1 1/2 months due to crashing the
airplane. Results of the survey demonstrated extremely low harvest rates for all species. Y et anglers demonstrated poor
knowledge of contaminants and the associated health advisories, along with poor knowledge of sport fishing regulations.
These results demonstrated the prominent catch-and-release mentality of today’ s Shenandoah River anglers regardless of the
presence of contaminantsin the system.

L aboratory-Scale Manipulation of Oysters
Buchanan, J. T., Department of Oceanography and Coastal Sciences, Louisiana State University, Baton Rouge, LA 70803
Paniagua, C. G. and T. R. Tiersch, Aquaculture Research Station, Louisiana State University Agricultural Center, Baton Rouge,
LA 70803
Cooper, R. K., Depatrment of Veterinary Science, Louisiana State University, Baton Rouge, LA, 70803

The eastern oyster Crassostrea virginica provides an important national fishery. Thereisaneed for research in disease
resistance and microbial elimination in oysters, and gene transfer research can lead to advancesin this area.

Cryopreservation of oyster gametes and larvae are important aswell. To pursue research in these aress, it was necessary to
develop research-scale techniques for the holding of oysters and the culture of larvae. There are unique needs associated with
culturing oystersin the laboratory. Along with consistent production of high quality gametes and larvae, consideration must
be given to experimental replication, avoidance of contamination, and containment of genetically modified organisms. All of
our work was done with artificial seawater in recirculating systems over 100 km from the nearest coastal area. We examined
the effect of several variables on the production of gametes and larvae of the eastern oyster. First, we developed protocols for
holding broodstock in the laboratory, acclimation to laboratory conditions, and collection of gametes. We devel oped
methods to assay gamete quality and for cold storage of gametes. Second, we optimized methods for the small-scale
production of oyster larvae by artificial fertilization by examining the effect of container volume, aeration, and artificial water
source on larval survival. Using these techniques, we successfully transferred the gene for red-shifted green fluorescent
protein (rsGFP) into sperm and observed expression of the gene in oyster larvae. We have also observed expression of this
gene after transfer into adult oysters and in embryos. These techniques for oyster husbandry in the laboratory have been used
in experiments to cryopreserve eastern oyster sperm and trochophore larvae. A program such as this would be useful for the
small-scale production and culture of shellfish larvae for avariety of experimental purposes.

Annulus formation and validation in pectoral spinesof channel catfish
Buckmeier, D. L., Texas Parks and Wildlife Department, Heart of the Hills Research Station, HC 07, Box 62, Ingram, TX 78025;
830/866-3356; FAX 830/866-3549; daveb@ktc.com
Irwin, E. R., USGS — Alabama Cooperative Fish and Wildlife Research Unit, Auburn University, 311 Funchess Hall, Auburn, AL
36849; 334/844-9190; FAX 334/844-9208; eirwin@acesag.auburn.edu

Pectoral spine sections through the basal recess are typically used to age channel catfish Ictalurus punctatus. However,
validation of ages based on articulating process sections of pectoral spines of flathead catfish Pylodictis olivarisindicates that
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annuli can be lost because of expansion of the central lumen as fish age. Previous research has indicated 58-82% accuracy
for spines sectioned through the basal recess for channel catfish (ages 2-4). Otoliths and pectoral spines were collected from
known-age channel catfish (ages 1-3) to compare the accuracy of age assignments derived from each structure and determine
time of annulus formation. Two methods were used to process pectoral spinesfor aging. First, spines were sectioned
through the articulating process (through the dorsal and anterior processes) and viewed using transmitted light. Second, the
cut portion of the spine was viewed using afiber optic filament to illuminate annuli. Both methods accurately aged channel
catfish (mean=90%) and minimized error due to loss of annuli from expansion of the central lumen. In addition, the fiber
optic method reduced processing time. Both methods were less accurate as fish age increased. Marginal increment analyses
indicated annulus formation occurred in late April and May. Annuli on otolith sections were present; however, they were
generaly faint and difficult to discern.

White Crappie Natural Mortality, Exploitation, And Regulation Analysisand L ake Chicot, Arkansas
Carlson, J. M. and S. E. Lochmann, Department of Agriculture and Fisheries, University of Arkansas, Pine Bluff, AR 71602,
USA

Estimation of fishing and natural mortality in fish populationsis a prerequisite to sound management action in Lake Chicot (a
5,500-acre oxbow lake in Chicot County, southeast Arkansas). The manipulation of fish mortality is a common management
tool used to affect stock size. Approximately 500 adult crappie (Pomoxis spp.) will be collected from Lake Chicot using trap
nets. Captured fish will be weighed, measured, marked with anchor tags, and returned to the lake. A $5, $20, or $100
monetary reward will be offered to anglers for retaining tags and reporting areas of capture, length, and weight of tagged fish
caught. Contact information for submittal of reports and reward claims will be listed on the tag. Adjustments in the number
of tags returned will be made to account for angler apathy, tag mortality, and tag retention. A second collection of crappie
will be made to calculate a catch curve. Data acquired will be used to estimate natural mortality and exploitation rates.
These data may be used to better manage the crappie fishery and assign the decline in catchability noted by fishermen to
natural or fishing mortality. Once exploitation and natural mortality rates are known, they will be used as parametersin
modeling the crappie population to determine the potential effects of manipulating regulations governing Lake Chicot.
Mortality estimates and population modeling could then aid in the design of a well-directed management plan to return
crappie catches to historic levels and address angler concerns. Preliminary returns extrapolated to the entire year indicate an
approximate exploitation rate of 16-24%. If accurate, future management should focus on natural mortality sources.

A Preiminary Analysis of the Freshwater Mussel (Unionacea) Community Inhabiting Big Piney Creek, Newton, Johnson and
Pope Counties, Arkansas.
Davidson, C., Arkansas Department of Environmental Quality, Box 8913, 8001 Nationa Dr., Little Rock, AR 72219
Antwine, M., C. Jones, and J. Stoeckel, Arkansas Tech University, Department of Biological Sciences, Russellville, AR 72801
Hilburn, C., U.S.D.A. Forest Service, Ozark-St. Francis National Forest, Russellville, AR 72801

Qualitative and quantitative data on the mussel community of the upper and middle reaches of Big Piney Creek, Arkansas do
not exist. During August and September, 1999, we surveyed from approximately 3.2 km downstream of Limestone,
Arkansas to the Highway 164 bridge, and collected 343 mussels (259 live and 84 relict individuals) from 10 beds and 12
aggregations. Twenty species were identified during our survey, and an additiona five species are known to occur in Piney
Bay, alower portion of Piney Creek flooded by Lake Dardanelle. The predominant species of mussel found was Actinonaias
ligamentina (48.3% of the total number). Areas of mussel beds ranged from 10 m? to 525 m?, densities of mussels within
beds ranged from 0.9 mussels/m? to 6.4 mussels/m? Shell dimensions were indicative of a mature mussel population, but no
juvenile mussels were collected. However, we observed gravid females of several species. Information on species
composition, locations of mussel aggregations, and densities of mussels within the beds provides base-line data for long-term
tracking of trends within the mussal community, and can be used to more effectively manage Big Piney Creek and its
watershed.
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Largemouth Bass Annual Exploitation in Felsenthal National Wildlife Refuge, Arkansas as Deter mined by a Tag-Reward
Study
Dennis, D. C., Arkansas Game & Fish Commission, P.O. Box 110, Camden, AR 71711, (870) 836-4612 Ext.11; Fax (870) 836-
6508; cdennis@agfc.state.ar.us
Lochmann, S., Department of Aquaculture and Fisheries, University of Arkansas at Pine Bluff, Pine Bluff, Arkansas 71601, (870)
543-8165; Fax (870) 543-8124

Currently, there is a concern with an apparent lack of largemouth bass (Micropterus salmoides) exceeding 51 cm or 2.27 kg
in Felsenthal National Wildlife Refuge (FNWR) reservoir, a 15,000-acre impoundment in south central Arkansas. Refuge
anglers have reported annual fish die-offs during the summer months. Analysis of electrofishing data revealed that RSD-P
was at the low end of the acceptable range and tournament data indicated a recent decrease in the number of tournamentsin
which the largest bass was greater than 2.27 kg. During November 1997, a 1-year tag-reward study was initiated in FNWR
reservoir to quantify exploitation. A total of 519 bass were captured, tagged with a small, PDB-type Hallprint dart tag, and
released. The annual exploitation rate was adjusted for tagging mortality, tag loss, and non-reporting of tagged fish. Anglers
harvested a high percentage (76%) of tagged largemouth bass. This was reflected in an annual exploitation rate (u) of 46%.
Total annual mortality (A) is being calculated based on cove rotenone and electrofishing datain FNWR. Using this data, we
will compare the criteria for implementing a regulation change based on the Arkansas Largemouth Bass Management Plan
and MOCPOP.

Estimating the Densities of Common Carp and Their Biomass-Dependent Effects on Ponds
Drenner, R. W., J. L. Smith, S. Mann, M. Chumchal, J. Fennell, W. H. Nowlin and C. M. Edwards, Department of Biology, Texas
Christian University, Fort Worth, Texas 76129, USA

We conducted two studies at the Eagle Mountain Fish Hatchery, Ft. Worth, Tx to examine: (1) the use of electrofishing
catch-per-effort (CPE) to estimate population densities of common carp (Cyprinus carpio), and (2) the biomass-dependent
effects of carp on water quality. The first study involved May-July night-time electrofishing of 18 ponds with carp densities
ranging from 6 to 507 carp/ha. Carp density was a statistically significant linear function of eectrofishing CPE (P< 0.01, r* =
0.43). The second study involved May-June sampling of water quality variablesin 11 ponds with carp biomass ranging from
010 466 kg/ha. Chlorophyll aand total phosphorus increased as significant linear functions of carp biomass (P < 0.05, r* =
0.38, 0.39, respectively).

“EQIP”ing the Landowner with Solutionsto Streambank Erosion Problems
Filipek, S., Arkansas Game and Fish Commission, Stream Team Program, #2 Natural Resources Dr., Little Rock, AR 72205,
(501) 223-6371, fax (501) 223-6461, filipek@agfc.state.ar.us
Oliver, M. (mloliver@agfc.state.ar.us) and K. Shirley, Arkansas Game and Fish Commission, 151 Hwy. 201, Mt. Home, AR
72653, (877) 425-7577, fax (870) 425-7883
Glennon, B., Natural Resources Conservation Service, Federal Bldg., Room 5404, 700 W. Capitol, Little Rock, AR 72201

Sediment is the number one pollutant in Arkansas and in the United States aswell. Sediment can severely impact aguatic
biotain streamsin a number of ways including smothering of eggs, fry and food organisms and degradation of in-channel
habitat. Research has shown habitat degradation as a major cause in fish composition changes. The source of a substantial
amount of the sediment reaching many streamsis erosion of the streambanks and channels themselves and/or associated
riparian areas. The 1996 Farm Bill provided severa programs for federal and state agencies to work with private landowners
to restore degraded land and habitat, and to renovate impacted riparian areas. A 250-m long by 6-m high bank on Crooked
Creek, a nationally renown smallmouth bass (Micropterus dolomieu) stream, was eroding at arate of 2 m/year dueto clearing
to the edge of the stream as well as instream gravel mining. Using a Farm Bill program called EQIP (Environmental Quality
Incentive Program) administered by the National Resources Conservation Service, Arkansas Game and Fish Commission
fisheries biologists led ateam of severa state, federal, and volunteer entities to attempt to repair the streambank and reduce
erosion. A cedar tree revetment in association with erosion control matting, revegetation using rooted and unrooted cuttings
were used to control the bank sloughing. A limited amount of channel work was done to change the hydraulic control and to
move the stream back to its original channel. The total cost of the project ($26K) was shouldered by several agencies so that
the landowner was only out 25% of total costs. Thiswork decreased sediment input from this bank by 1,000+ tons/year.
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Habitat Partitioning by a L otic Crayfish Community of the Ozark Plateau with Emphasis on the Imperiled Mammoth Spring
Crayfish
Hinders, C. and D. Magoulick

The American Fisheries Society Endangered Species Committee recently listed the Mammoth Spring crayfish (Orconectes
marchandi) as endangered, as populations were known in only two streams of Missouri and Arkansas and little was known of
the distribution, life history, and ecological factors affecting O. marchandi populations. As part of a study to determine the
status of the Mammoth Spring crayfish, we examined habitat partitioning and the importance of physical characteristicsin
determining crayfish community structure at two sites each on the Warm Fork River, Missouri and Janes Creek, Arkansas.
Twenty replicate quadrat samples were collected from six macrohabitat types (riffle, run, pool, stream margin, vegetated
areas, and backwater) at each site and the physical characteristics from each sample were quantified. Four crayfish species
were collected (O. marchandi, O. ozarkae, O. punctimanus, and Cambarus hubbsi) and divided into two size classes for
examination by CCA. Species-size class composition differed significantly by stream, site, and macrohabitat type. Densities
of O. marchandi were similar in both streams with small crayfish positively associated with stream margin and backwater
habitats and large specimens positively associated with poolsin both streams, and with runsin Janes Creek. Cambarus
hubbsi and O. punctimanus were significantly more abundant in the Warm Fork than in Janes Creek with both large and
small C. hubbsi found primarily in the faster riffles and runs and small O. punctimanus in vegetated habitats. Orconectes
ozarkae was less abundant in the Warm Fork than in Janes creek with small crayfish showing a positive association with
vegetated habitats and large crayfish with runs. Separate analyses performed on each stream ordinating environmental
variables with relative crayfish abundance indicated that measured environmental variables were responsible for a significant
amount of spatial variation in crayfish density. In both streams, vegetation, mean current velocity, water depth, and percent
canopy cover were the most important factors in explaining differential crayfish density. Crayfish density was positively
associated with vegetated areas and negatively associated with water depth, current velacity, and absence of canopy cover.
These data show habitat partitioning in thislotic crayfish community and demonstrate the importance of physical variablesin
explaining crayfish community structure with stream margin, backwater, and pool macrohabitats appearing particularly
important to the imperiled Mammoth Spring crayfish.

Fishing for Future Anglers
Forshage, A., Texas Parks and Wildlife Department, Texas Freshwater Fisheries Center, 5550 FM 2495, Athens, Texas, 75751,
(903) 670-2224, Fax (903) 676-3474, dlen.forshage@tpwd.state.tx.us

Most fisheries managersin the nation are dealing with a dramatic decline in fishing license sales. Texas fishing license sales
have declined dramatically since peaking in 1983. Officials blame urbanization, cost, and increased competition for leisure
time. Responsesto this problem have precipitated an assortment of aquatic and sportfishing promotions designed to recruit
new anglers. The Texas Parks and Wildlife Department, Inland Fisheries staff has reached over 103,842 youth through 558
youth fishing events from January 1, 1996 to August 31, 1999. In addition, in 1996 a new educational-based fisheries
outreach facility, the Texas Freshwater Fisheries Center, opened an agency-city-private collaboration. The focus of this
effort was to provide an educational, entertaining visitor experience that promotes freshwater sport fishing and the
enhancement, conservation, and stewardship of aquatic resourcesin Texas. In addition, the center was designed to generate
revenue to defray the cost of operations. In the first three years of operation, the center has had 213,858 visitors of which
73,920 were school-age youth and generated over one million dollarsin project income.

Texas Trophy Bass Program
Forshage, A. and T. Owens, Texas Parks and Wildlife Department, Texas Freshwater Fisheries Center, 5550 FM 2495, Athens,
Texas 75751

Sharel_unker program data from 1986-1999 were evaluated to determine benefits of this angler participation program. This
program allowed anglers to loan largemouth bass weighing at least 5.90 kg to the department for research, spawning, and
public relations/education purposes. During the 13-year period, 298 anglers participated in the program providing the
department an opportunity to analyze a segment of the largemouth bass fisheries that could not be studied using traditional
sampling methods. In addition to collecting age, length, weight, and genetic data, these fish were used in our fish hatchery
program for production and future brood fish programs. The program also resulted in education about the value of catch and
release plus marketing of the department’ s management and culture efforts. Results indicate that carefully designed angler
participation programs allow state agenciesto collect life history and performance data while providing a program that
increased public participation in catch and release fishing of trophy largemouth bass.
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Community Involvement — A More Comprehensive Appr oach to Recovering Endangered Species
Garrett, G. P., Texas Parks and Wildlife Dept.; HOH Research Station; Ingram, TX 78025

Texas Parks and Wildlife has embarked on an aggressive approach to resolving endangered species problems through
cooperative programs with local governments and especially private landowners. Our work in the Balmorhea areainvolved
local citizens, the city, three universities, four NGOs, five state and three federal agencies. Together we created a “ natural”
ciénega, made progress towards eliminating a source of genetic contamination, enhanced bird watching opportunities and
began developing an improved sport fishery. We are now working on two Conservation Agreements in other West Texas
locations that are designed to resolve problems with two additional fish species and if successful, will preclude the need to
list these species as endangered. With the Devils River Minnow Conservation Agreement we will work closely with
landowners and the City of Del Rio to determine and resolve life history requirements and restore populations to natural
levels. In so doing we will aso be protecting the quality of the Devils River and associated streams. A major component of
the Pecos Pupfish Conservation Agreement will be creation of alternate habitat on private lands. By involving individuals and
local governments in conservation of endangered species, we are more likely to achieve long-term benefits for natural
resources as well as public health and quality of life.

Utilization of Salt Marsh Edge Habitats by Newly Settled Sciaenidsin West Galveston Bay, Texas
Geary, B. W., J. W. Webb, J. R. Rooker, Texas A&M University, 5007 Avenue U, Galveston, Texas

Postsettlement patterns of habitat use along salt-marsh shorelines of West Galveston Bay, Texas were examined for spotted
seatrout (Cynoscion nebulosus), red drum (Sciaenops ocellatus), and Atlantic croaker (Micropogonias undulatus) from the
commercially valuable family Sciaenidae. Monthly collections were made from May through December 1997 using a1.5-m
beam trawl pulled along the edge of salt-marsh shorelines and tidal creeks ranging in location from near atidal pass ( < 2 km)
to > 25 km from the tidal pass. Cynoscion nebulosus occurred in collections May-October peaking in June (0.245/m? + 0.059
SE). Sciaenops ocellatus were collected September-November with peak densities in September (0.09/m? + 0.059) while M.
undul atus occurred October-December peaking in November (0.03/m? + 0.009). Over 98% of the fish collected were <30
mm standard length (SL), with al C. nebulosus and S. ocellatus 3 5 mm SL; all M. undulatus collected were3 7 mm SL.
Cynoscion nebulosus were smaller, and significantly more numerous, along interior bay shorelines than at shorelines near the
tidal pass. Conversely, S ocellatus were collected in significantly higher numbers, and at a smaller size, at shorelines near
thetidal pass. A similar, but nonsignificant, trend was observed for M. undulatus. Few C. nebulosus and S ocellatus were
collected from tidal creekslocated at the rear of atertiary bay, athough the majority collected were larger than occurred in
either interior bay or shorelines in the vicinity of thetidal pass. The smallest size classes of M. undulatus were collected in
tidal creeks aswell as near atidal pass. This research suggests that settlement of C. nebulosus and S o