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Abstract: Fourteen radio-tagged adult hybrid striped bass (female Morone saxatilis x
male M. chrysops) were tracked from February to November 1987 in Ross Barnett
Reservoir, Mississippi. Radio-tagged hybrids moved into the Pearl River in early
March and remained upstream until water temperatures exceeded 27° C and dis
solved oxygen decreased below 4 mg/liter at which time all except 2 fish returned to
the main lake. These 2 fish, remaining in a well-aerated refuge at a lowhead dam,
died in July when water temperatures exceeded 30° C. The fish which returned to the
main lake showed decreased movements and remained near mid-lake in 4 small areas
in and adjacent to submerged oxbows and/or the Pearl River channel. Mean monthly
dissolved oxygen was significantly higher in mid-lake than elsewhere. Adult hybrids
avoided depths of 0-2 m. Concurrent radio telemetry studies of 5 largemouth bass
(Micropterus salmoides) showed little overlap of habitat.
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Hybrid striped bass (Morone saxatilis x M. chrysops) have been increasingly
stocked into warmwater eutrophic reservoirs in the southeast (Axon and Whitehurst
1985) to provide an additional, possible trophy, sport fish and an open-water preda
tor of shad (Dorosoma spp.) (Ott and Malvestuto 1981). Limited information is
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available on the habitat preferences of hybrid striped bass (Yeager 1982, Austin and
Hurley 1987, Douglas and Jahn 1987). Adult hybrid striped bass are believed to
prefer open water as shown by their absence in cove-rotenone samples (Crandall
1978), their frequent capture in open water gillnet sets (Crandall 1978, Layzer and
Clady 1981, Germann and Bunch 1985, Austin and Hurley 1987, Kinman 1987),
and their selection of pelagic foods (Ott and Malvestuto 1981, Borkowski and Sny
der 1982, Austin and Hurley 1987, Jahn et al. 1987, Kinman 1987). Habitat pref
erences, responses to water conditions, and movements of adult hybrid striped bass
are important for evaluating their potential availability to anglers and their impacts
on other sport and forage fishes. This study investigated the habitat use and prefer
ence, movements, and possible habitat overlap with largemouth bass of hybrid
striped bass.

We acknowledge the field and technical assistance from Kennie Prince, Ron
Garavelli, and other Mississippi Department of Wildlife Conservation (MDWC)
personnel. This project was conducted by the Mississippi Cooperative Fish and
Wildlife Research Unit with funding for Sport Fish Restoration under D-J Federal
Aid (Project F-82) through the MDWC and the Mississippi Agricultural and For
estry Experiment Station of Mississippi State University.

Methods

Study Area

Ross Barnett Reservoir, in southcentral Mississippi near Jackson, was im
pounded in 1962 (Barkley 1971) inundating 12,545 ha (Fig. 1) to an average depth
of 3 m. At normal level (92.2 m above mean sea level) the reservoir has a storage
capacity of 15,317 halm and an average turnover time of 45 days at a discharge of
100.4 m3/sec. Annual water level fluctuation during the study period was approxi
mately 1 m which included a 0.3 m fall drawdown. The surface area changed 809
ha with a 0.3 m water depth variation.

Ross Barnett Reservoir consists of the main lake and the less riverine Pearl
River. Lake depths are 0-4 m in the flats, 4-11 m in the flooded lakes and sloughs,
and 8-13 m in the flooded Pearl River channel. Tree snags and stumps surrounded
many of the inundated lakes and oxbows. The less expanded Pearl River extends 39
km upstream above the main lake to a lowhead dam. Average river depth range from
7 to 10 m, depending on river stage. River flow ranged from >32,000 cfs in Febru
ary to < 100 cfs in October, 1987. The Reservoir is managed by the Pearl River
Water Supply District as a water supply, flood control unit, and recreational area.
The MDWC stocked hybrid striped bass fingerlings from 1983 through 1987 at an
nual rates of 105,000, 150,000, 70,000, 380,000 and 1,000, respectively (Cross
1987).
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Figure 1. Ross Barnett Reservoir
and Pearl River northeast of Jack
son, Mississippi. Distances above
Ross Barnett Darn are listed in
kilometers and water quality sam
pling stations are shown as Roman
numerals (I-VII).

Data Collection and Analysis

The MDWC captured hybrid striped bass from the lake in February 1987 with
gillnets and with electroshocking equipment from the river in May. Gillnets were set
during early evening and morning at locations used for annual MDWC hybrid
striped bass surveys and checked every 2 hours.

Internal coil antenna radio transmitter were implanted into hybrid striped bass
abdominal region as described by Brown and Richards (1979). The 26-g transmit
ters were <2% of the fish's body weight and had a life expectancy of >300 days.
The weight, total length, and sex of each fish were recorded and an anchor tag was
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inserted along the dorsal fin. An anesthetic, tricaine methane sulfanate (MS-222)
was used on the first group of fish captured. This practice was discontinued when 8
of 9 fish captured died soon after release.

Fish were located once during the night, day, and dawn or dusk every week by
tracking from a 5-m fiberglass boat. A scanning receiver with headphones was
equipped with a whip antenna to detect a signal, then a directional loop antenna was
substituted to locate the radio-tagged fish more precisely. Fish locations, water
depth, water temperature, dissolved oxygen (DO) at 3-m intervals, Secchi disc read
ing, and bottom and fish depths were recorded. Mortality dates and locations were
also recorded.

Physicochemical characteristics of available habitats in Ross Barnett Reservoir
were determined by monitoring DO, temperature, and Secchi disc readings weekly
at 7 stations on the reservoir (Fig. 1). River flows were obtained from the U.S.
Geological Survey.

A largemouth bass (Micropterus salmoides) habitat study was conducted by
the MDWC during May-July 1987 (Cross 1988). Five largemouth bass implanted
with radio transmitters were tracked using the same methods described for hybrid
striped bass. Water quality, water depths, and location data were used to investigate
possible habitat differences and overlaps with hybrid striped bass.

Comparisons of temperature, DO, and Secchi disc readings between water
quality stations and between fish locations and water quality stations were analyzed
using the ANOVA and LSD Tests (SAS 1985). Water quality parameters were com
pared when water temperatures equal to or exceeded 25° C. Preference or avoidance
of water depths by hybrid striped bass were determined using the Preference Assess
ment Program (Johnson 1980).

Results

Hybrid Movements

Thirty-six hybrid striped bass were radio-tagged during 1987. Mortality related
to implantation was 61 % (N = 22). Of the surviving 14 fish, 6 were males and 8
were females, with total lengths from 470 to 613 mm. These fish were considered
age 3 years or older based on scales and length frequency analyses developed for
Ross Barnett Reservoir (Cross 1988).

Of the 14 fish, 3 were followed throughout the study period, 5 died, 1 radio
transmitter failed, and the fate of 5 was unknown (Table 1). Of the 5 fish with
unknown fates, 1 left the study area through the spillway, and the other 4 fish may
have represented mortalities (natural or fishing) or transmitter failure. Mortalities
occurred during April, at the end of the "spawning run" when 3 of the radio-tagged
fish in the river died, and during mid-July, when the 2 radio-tagged fish that re
mained in the river died. River temperature at this time had exceeded 30° C.

Radio-tagged fish moved from release sites to offshore areas within 9 hours
after tagging. Seven of the 9 fish moved up the river ("spawning run") between
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Table 1. Periods of telemetry monitoring for 14 radio-tagged hybrid striped bass in Ross
Barnett Reservoir, Mississippi, 1987. T = radio tagged; M = mortality; U = unknown
outcome; F = radio failure; __= survival entire period; --- = fish escaped through
spillway into river.

Tag 1987
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February 27 and April 19. The other 2 radio-tagged fish primarily remained in the
lower reservoir, 1 left the reservoir through the spillway in mid-April. While in the
river, fish moved upstream in response to increased flow rates. The "spawning run"
ended May 12 when all but 2 fish returned to the lake. After the fish returned to the
main lake, movement decreased. During the summer fish stayed primarily in 4 small
areas (Fig. 2). In September, as the water cooled, the hybrid striped bass were ob
served surfacing. The remaining 3 radio-tagged fish appeared to disperse and move
throughout the main lake in early fall.

Mean river and lake temperature ranged from 100 C in February to >290 C
during July and August (Muncy and Phalen 1988). Temperatures ~25° C were ob
served between June and October. During those months temperatures did not differ
significantly between station (P > 0.05).

The lowest DO values were measured in the reservoir during July and August.
The lake sites had higher DO values (P < .05) than the river sites except at the
lowhead dam. Mean monthly DO values at the mid-lake station were highest of all
stations and were significantly (P < 0.05) higher than the mean monthly DO values
in the upper lake during all months. The mid-lake site DO values were significantly
higher than the lower lake site during July and August (P < 0.05).
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Figure 2. Centers of activity for
radio-tagged adult hybrid striped
bass based upon mean (i) and range
(r) of percentage of occurrence for
individual fish tracked from May to
August 1987 in Ross Barnett Reser
vOIr.

Habitat Use

During the "spawning run," radio-tagged hybrid striped bass were frequently
located outside of strong currents, in eddy areas behind log jams in bendway cut
offs, behind sandbars, and at the mouths of deep backwater oxbows along the upper
Pearl River. Angler's catches and electrofishing also indicated that the hybrids used
these habitats. The spillway pool below the lowhead dam was used frequently while
the fish were in the river.

Following the "spawning run," when the hybrids re-entered the lake, deep in
undated oxbow slough areas and the submerged Pearl River channel at midlake were
important activity centers (Fig. 2). Comparisons of the frequencies at which hybrids
were located at different depths to the availability of depths in Ross Barnett Reser
voir, (Fig. 3) revealed that depths of 4-7 m were preferred (P < 0.05). Depths of
0.3-2 m were avoided and ranked significantly lower than all other depths
(P < 0.05). ANOVA tests on DO in the lake for June-July and August-September
showed that DO at fish locations were higher (P < 0.03) than those at other stations
during June-July and the upper and lower lake stations in August-September.

Summer interaction between hybrid striped bass and largemouth bass appear
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Figure 3. Frequency of occurrence by water depths for separate daily radio contacts with
12 hybrid striped bass (179 observations) and 5 largemouth bass (50 observations) during
May-August 1987, contrasted to percentage of those depths available within Ross Barnett
Reservoir. The largemouth bass data are from Cross (1988).

to be minimal with different preference in water depths and associated edge effects.
Radio-tagged hybrids avoided the 2-3 m depths preferred by largemouth bass (Fig.
3) in Ross Barnett Reservoir. Largemouth bass in Ross Barnett were located in close
proximity to surface edge such as aquatic vegetation (Schlagenhaft and Murphy
1985, Mesing and Wicker 1986). The hybrid striped bass were never observed to be
associated with this type of habitat.

Discussion

The high mortality of adult radio-tagged hybrid striped bass was not inconsist
ent with MSDWC's December 1986 through February 1988 gillnet sampling on
Ross Barnett Reservoir which indicated a major reduction in numbers of 1984 and
1985 year classes (Cross 1988). Other studies have documented high mortality of 3
year-old fish (Gleason 1982, Germann and Bunch 1983, Champeau 1984, Austin
and Hurley 1987, Jahn et al. 1987). Mortality appear to be related to the spawning
run and water temperature > 30° C.

Monitoring of radio-tagged adult hybrid striped bass in Ross Barnett Reservoir
showed that fish moved freely between the lake and river in spring before adverse
conditions created by temperatures >24° C and DO < 6 ppm. Windham (1986)
reported that sonic-tagged adult hybrid striped bass in Clark Hill Reservoir during
early summer selected water 3-6 m deep where temperatures were 18°_24° C and
DO exceeded 6 mg/liter. Douglas and Jahn (1987) found hybrid striped bass in
Spring Lake, Illinois, tolerated DO as low as 2 mg/liter to avoid water temperatures
above 27° C. Hybrid striped bass in Ross Barnett Reservoir preferred areas with
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highest available DO. This occurs in mid-lake, where deeper waters receive the
most mixing from wave action by the prevalent winds (NOAA 1987).

Summer interaction between hybrid striped bass and largemouth bass appear
to be minimal with different preference in water depths and associated edge effects.
These results are supported by other studies which found largemouth bass located
in close proximity to surface edge such as aquatic vegetation (Schlagenhaft and
Murphy 1985, Mesing and Wicker 1986).
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