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Directed by Michedl J. Macsina

A great dedl of black bass Micropterus spp. tournament activity occurs a Wind Creek
State Park (WCSP), located at the north end of Lake Martin, Alabama. Because of the
popularity of thislocation as a tournament processing Site, displacement, dispersd, effectson
body condition, and mortdity of black bass due to tournament activities were examined.

Tournament-caught black bass (N = 9,750) were coded wire tagged (CWT) and
released at WCSP from fal 2003 to spring 2005. Electrofishing was used in fal 2004, spring

2005, and five times over a42-day period in February - March 2005, to estimate dispersion,



relative abundances, and reative weights of marked and unmarked fish over 300 mm tota
length. Initid mortalities were quantified by counting al dead fish & the rdlease Ste. Radio
telemetry was used to estimate delayed mortdity, by lack of movement and mortaity sensors,
of largemouth bass M. salmoides and spotted bass M. punctulatus caught in tournaments from
February to May 2005 and in September 2005.

A high proportion (> 50%) of released tournament-caught largemouth bass remained
within 3 km from the release Site up to 3 months after release, and relative abundance of these
fish tended to be higher near WCSP. However, after 3 months, the proportion of released
tournament-caught largemouth bass declined near WCSP, which suggested that these fish
dispersed from the release area. Tournament-caught spotted bass, tagged fal 2003 through
spring 2004 and fal 2004, dispersed at afaster rate than largemouth bass, as proportions of
tagged tournament-caught spotted bass within 6 km of the release Ste were low (3 - 5%) in
2004 and decreased to 0% in 2005. In addition, after forty-two days after release, very few
tournament-caught spotted bass were collected within 4 km from the release site (< 10%).

In Lake Martin, 7% of tagged largemouth bass and 3% of tagged spotted bass were
recaptured by tournament anglers. Tournament recapture rates by anglers remained consstent
over timefor fish a large from 4 to 16 months. Previoudy caught fish a large for lessthan 4
months, expressed higher angler catch ratesin spring 2005.

Relative weights of tournament caught largemouth bass and spotted bass were elther

gmilar or lower than those for wild fish inhabiting Lake Martin. Thus, tournament



activities a times likely affect the physiology of black bass even months after capture and
release.

Water temperature was positively rdated to initid mortaity of largemouth bass and both
initial and delayed mortality of spotted bass. Furthermore, tournament-caught spotted bass
were more likely (62%0) to experience delayed mortality within 10 days of release than
largemouth bass (33%). | estimated that at water temperatures greater than 26°C, more than
50% of the tournament-caught black bass would die.

In summary, over time black bass tended to disperse from tournament release Sitesin
Lake Martin, dthough short-term accumulations did occur. At higher water temperatures,
initid and delayed mortality rates were high and during these conditions, the use of the live-
release boat should be discontinued. At times, angler capture and release of black bass were
related to lower body condition which could adversely effected growth and reproductive

output.
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INTRODUCTION

Participation in tournament fishing for black basses Micropterus spp. has grown
tremendoudy in popularity in the past 25 years (Quinn 1996; Schupp 2002). An estimated
25,000 organized black bass fishing tournaments occur each year in the United States and
Canada (Kerr and Kamke 2003). Larger tournaments attract non-resident anglers and provide
subgtantial economic benefits to local communities (Bryan 1995). With the growth of black
bass tournaments across the United States, numerous concerns have been raised (Schramm et
a. 1991; Gilland 1999; Kerr and Kamke 2003). These include displacement of captured fish,
accumulation of fish near release gites, physiologicd effects on body condition, and mortdity
associated with tournament handling.

Displacement of black bass caught by anglers and their movement after release was
variable with some fish returning to the Ste of capture, while others remain near the release Ste
(Stang et d. 1996; Gilliand 1999; Richardson-Heft et a. 2000; Pearson 2002; Ridgway 2002).
Stang et d. (1996) found that 19% of the black bass caught and displaced returned to the
vicinity of their capture Site within 2 to 22 weeks, while 29% moved less than 1 km and 57%
moved less than 3 km from release sitesin New York. In addition, non-tournament anglers
harvested 56% of tournament-released fish, due to high fish concentrations at the release Ste

(Stang et d. 1996). In a 2,500 ha Oklahoma reservoir tournament-caught largemouth bass M.



salmoides showed little dispersa with 49% of fish found within 0.8 km of the release site and
64% found within1.6 km of the release Site during the first year (Gilliland 1999). Dispersd
increased during the second year, but 35% of fish were within 0.8 km of the release site and
46% were within 1.6 km of the release ste (Gilliland 1999). The maximum movement by a
displaced fish was 12 km with a median distance of 1.6 km after 18 months (Gilliland 1999).
In astudy where largemouth bass were displaced 1.5 to 16.5 km, 37% returned to the Site of
capture however, none of the fish that returned to the Site of capture were displaced over 8 km
(Ridgway 2002). Richardson-Heft et d. (2000) found that radio-tagged largemouth bass
moved on average 9.5 km from their release Site, however return movement time varied
seasondly, taking 7-12 monthsin the fall and 3 monthsin spring. Stang et d. (1996) expressed
concern that large-scale angler movement of largemouth bass in water bodies with numerous
tournaments, could have negative effects on growth, surviva, and reproduction due to the large
numbers of fish accumulating in an area. In addition, because largemouth bass reach larger
gzes than smdlmouth bass M. dolomieui in New Y ork, anglers often target largemouth bass,
which may cause tournament effects to be greater on the largemouth bass population (Stang et
a. 1996).

Black bass suffer mortdity during catch-and-release tournaments, primarily due to
handling procedures and warm water temperatures (Schramm et. d. 1987; Plumb et d. 1988;
Kwak and Henry 1995; Hartley and Moring 1995; Wesathers and Newman 1997; Edwards et
d. 2004). Estimates of tournament-related initial, delayed, and total mortdities of black bass

have been highly variable. In tournaments conducted in the 1960s and 1970s, initid mortdity



for black bass tournaments ranged from 2 to 61% and delayed mortality ranged from 3 to 20%
(Holbrook 1975). Technologica advancementsin livewell technology have reduced initia
mortdity (Wilde et d. 2002; Gilliand 2002). This reduction in mortaity was atributed in large
part to Bass Angler Sportsman Society (BASS) sponsored tournaments that required aerated
live wdllsin boats and pendties for dead fish (Schramm et d. 1985; Wilde et d. 2002). In
addition most tournaments are now solely catch-and-rel ease with penaties for dead fish. These
rules have decreased tournament mortality from 19.5 to 6.5 % between the 1970's and 1990's
(Wilde et d. 2002). Even though tournament mortality has declined over the past 20 years,
further decreases are unlikely unless tournament operations are changed substantidly (e.g.,
paper tournaments, Wilde 1998).

For largemouth bass in Lake Eufaula, Alabama, initid mortaity ranged from 2 to 18%,
ddlayed mortdlity ranged from 1 to 50%, and tota mortdities ranged from 9 to 68% (Wesathers
and Newman 1997). Steeger et d. (1994) found similar results on Lake Eufaula, with an
average totd mortaity of 33%. Tournament associated mortaities of largemouth bass and
smalmouth bass were lower in Maine, where estimates of initia mortaity ranged from 0 to 15
%, and delayed mortaity from O to 9% (Hartley and Moring 1995). In Minnesota,
tournament-induced mortality of largemouth bass contributed 2 to 6% to angling mortdity, and
1 to 3% of totd mortaity (Kwak and Henry 1995).  In these tournaments, delayed mortaity
was 2.5 times greater than initid mortaity (Kwak and Henry 1995). Conversdy, Schramm et
a. (1985) found that delayed mortality rates were relaively low when compared to initid

mortdity.



Tournament-induced mortality of black bass can be greater at warmer water temperatures.
Tournamentsin Florida, where temperatures are higher year round, largemouth bass generally
displayed initid mortdities from 20 to 60% (Chapman and Fish 1985). Schramm et d. (1985;
1987) estimated ranges of initid (0 to 43%), delayed (0 to 33%), and total mortalities (1 to
48%) of largemouth bass in Horida tournaments. Positive correl ations were computed
between water temperature and initial, delayed, and total mortality (Wilde 1998). Post spawn
stress and warmer water temperatures contributed to higher mortaity (Hartley and Moring
1995). Gilliland (2002) found smilar results as mortality of black bass was 34% in summer
compared to 3% in spring. Typicdly at water temperatures less than 23°C tournament-related
mortality of black bass was less than 10%, while a temperatures grester than 28°C, mortdity
was greater than 25% and as high as 60% (Holbrook 1975; Schramm et d. 1987; Plumb et 4.
1988; Steeger et d. 1994; Hartley and Moring 1995; Weathers and Newman 1997; Wilde
1998; Ogtrand et d. 1999 Gilliland 2002).  Wilde (1998) described that initid mortdity of

largemouth bass increased exponentidly with temperature:

IM = 0.00194 * TEM P24569

(where IM isinitid mortdity and TEMP istemperature in Cesus). Schramm et d. (1987)

suggested that in addition to water temperature, air temperature also may have had an effect on

surviva of tournament-caught largemouth bass.



Tournament-related mortality dso may be species specific. Hartley and Moring (1995)
observed that initid mortality of smallmouth bass (9%) was three times greater than for
largemouth bass (3%), possibly due to physiologicd differences between species. Largemouth
bass generdly are found in shdlower and warmer waters than smalmouth bass, which may
cause smalmouth bass to be more susceptible to handling and livewell confinement (Hartley
and Moring 1995).

Size of black bass caught in tournaments also was an important variable associated with
tournament-caught black bass mortaity, given that larger fish are often held in livewells longer,
while smdler fish are often culled and rleased. Larger fish generdly have higher initid
mortdities, but lower delayed mortdities, likely due to higher oxygen demand while being held
in livewdls and in bags during weigh-ins (Meds and Miranda 1994; Wilde 1998). Conversdy,
Westhers and Newman (1997) reported delayed mortdity of 510 to 629 mm largemouth bass
was twice as grest when compared to fish that ranged from 300 to 509 mm. Mealsand
Miranda (1994) found largemouth bass over 457 mm suffered sgnificantly higher initia
mortdities than largemouth bass that were 305 to 356 mm.

The number of tournament participants can be indirect measure of the amount of
organization, rules, and procedures for weigh-in practices. The higher levels of organization,
rules and procedures found in larger tournaments generally resulted in higher black bass
aurviva. In Texas, largemouth bass experienced dightly lower initid mortdity in larger
tournaments (2%) than smdler tournaments (4%; Ogtrand et d. 1999). Anincreasein the

number of rules and regulations enforced in larger tournaments (> 50 anglers) was associated



with areduction in initial mortaity of largemouth bass (Ostrand et d. 1999). Wilde (1999)
found a negative relaion between the number of tournament participants and initia mortality of
largemouth bass, but a pogitive reation between the number of tournament participants and
ddayed mortdity of largemouth bass. However, Hartley and Moring (1995) found that black
bass had a higher probability of surviving in smdler tournaments than larger tournaments, which
could be attributed to decreased handling times.  Black bass caught in larger tournaments often
have lower initid mortdity, but higher deayed mortdities (Wilde 1998). However if initid and
delayed mortdities of black bass were not correlated, as Wilde (1998) suggested, decreasing
initid mortdity may have no effect on delayed mortdity.

May (1972), Meds and Miranda (1994), and Weathers and Newman (1997) found that
high dengties of black bassin the livewd|s negatively affected survivd. Initid mortality was
positively corrdated with cred sze, fish weight per angler, and number of fish per angler aswell
as two and three way interactions among cred sSize and weight per angler, cred sizeand
number per angler; weight per angler and number per angler; and cred size, weight per angler,
and number per angler (Wilde et d. 2002). The amount of time afish spendsin alivewd| can
increase mortdity (Seidensticker 1974) and could be compounded by higher water
temperature in livewdls (Schranm et d. 1987).

In Lake Martin, (16,000 ha) Alabama, dmogt al of the tournament activity occurs at
Wind Creek State Park (WCSP) located on the northern portion of thisreservoir. Nearly
every weekend from February through May and from September through November, at least

one black bass tournament isheld at thisste. Lake Martin is very dendritic (shoreline



development ratio of 25) and the furthest distance by water from WCSP to remote
downstream regions of Lake Martin accessible by anglersis 45 km, with more than haf the
surface area of Lake Martin is more than 15 km from WCSP. Thus, the potentia of large-
scale displacement of black bass to the northern portions of Lake Martin and negative impacts
on the populations of black bass inhabiting this area of the reservoir ispossible. In addition,
Lake Martin isrdatively degp (mean depth = 13 m) and angling may cause high levels of initid
and delayed mortdity during tournaments due to angler catches in degp water and fish
decompression (Feathers and Knable 1983; Shasteen and Sheehan 1997). Findly, mortality of
spotted bass M. punctulatus associated with fishing tournaments has not been previoudy

investigated. My objectivesin the project included:

1) Egtimate long-term and short-term dispersa rates of largemouth bass and spotted bass

released from tournaments in the WCSP area of Lake Martin.

2) Document angler recapture rates of released tournament-caught largemouth bass and

spotted bassin Lake Martin.

3) Edimate relative abundance of black bassin the vicinity of WCSP to determine if

accumulation of fish has occurred.



4) Compare relative weights of tournament-caught and non-tournament largemouth bass and

spotted bassin Lake Martin.

5) Edimateinitid and ddayed mortdity of black bass associated with tournamentsin Lake

Martin.



METHODS

To estimate black bass dispersion after being caught in tournaments and trangported to
WCSP, dl live tournament-caught black bass were injected with a coded wire tag (CWT)
either on theright cheek in fal 2003 to spring 2004, the left cheek in fal 2004, and the base of
the pogterior end of the dorsdl fin in spring 2005. A subset of fish tagged in spring 2005
(February 12-13, 2005) were tagged at the base of the and fin. If afish wasrecapturedin a
tournament more than once, the fish was tagged in the peduncle in fall 2003 to spring 2004, the
left pectord fin base for fal 2004, and the pelvic fin base spring 2005. Release stesfor dl
black bass were near the WCSP boat ramp or within 2 km downstream of the creek mouth
(Figure 1) and the release Sites were recorded with a GPS.  After fal 2003, all fish were
released at WCSP.

In fall 2004 and spring 2005, black bass longer than 300 mm were collected using
eectrofishing. Forty 15-min transects were conducted out to 8 km from the boat ramp in Wind
Creek. In spring 2005, the addition of 10 transects extended the eectrofishing surveys out to
10 km from the boat ramp. After each transect, fish were weighed, measured, scanned for a
coded wire tag, and released. If tagged, location on the fish was recorded.

Frequency analysis and maximum likelihood chi-squared (P?) tests by species and by tag

location for fish tagged fall 2003 to spring 2004, fal 2004, and spring 2005, were used to
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compare proportions of tagged and untagged fish. In addition, maximum likelihood P? was
used to examine homogeneity of tagged and untagged fish among 1-km distance zones out to 8
km from the release point for fish tagged in fal 2003 and spring 2005, and 10 km from the
release point for fish tagged in fal 2004 and spring 2005. Logigtic regressions were caculated
for each species and examined the probabilities of recapturing afish over distance for fal 2004
and spring 2005 samples. Wald P? was used to test significance of these regressions.

To investigate short-term (< 6 weeks) dispersion of largemouth bass and spotted bass,
tournament-caught fish were coded wire tagged at the base of the anal fin on February 12-13,
2005. Ten-minute eectrofishing transects were completed at 2, 7, 14, 28, and 42 days after
release, with 8 transects within 1 km, 7 transects between 1 and 2 km, and 7 transects between
2 and 3 km away from the release sSte at WCSP. Twenty-eight days after release, 5 transects
were added between 3 and 4 km from the release Site. After collection, fish were measured,
weighed, and scanned for a CWT. If tagged, location was recorded.

To andyze short-term dispersion, frequency andlysis and maximum likelihood P? tests for
each species were computed to compare tagged and untagged proportions, and investigate
homogeneity of proportions among 1-km distance zones out to 4 km from the release point.
Logigtic regression predicted the probaility of recapturing atagged fish over distance, time,
and distance by time interaction over the 42-day release period for each species. Logigtic
regressions were computed to predict recapture probabilities at distance from the release Site at

distanceat 2, 7, 14, 28, and 42 days after release. Logistic regressions aso were computed to



predict recapture probabilities over the 42-day release period at 1-km distance zones out to 3
km from the release point. Wald P2 was used to test significance of these regressions.

From the CWT tournament-caught black bass recaptured in tournaments by anglers from
Spring 2004 to spring 2005, the relation between tournament recapture rate and time was
examined with Smple linear regresson.

Catch-per-unit-effort at each 1-km strata and relative weights of tagged tournament-
caught and untagged fish were computed. Relative weights were computed for each species
using the standard weight equations presented by Anderson and Neuman (1996). Two-way
analysis of variance was used to test the differences between log,, transformed catch-per-hour
for each species anong 1-km distance zones out to 4 km from the release point and time for
fish collected 2, 7, 14, 28, and 42 days after release from WCSP. If differences existed,
Student Newman Keuls multiple range test (P < 0.05) was used to test for differencesin catch-
per-hour rates for each 1-km distance zone. One-way analysis of variance was used to detect
differencesin log,,-transformed catch-per-hour rates between fall 2004 and spring 2005
samples by species a one-km distance zones out to 8 kmin fal 2004 and 10 kmin spring
2005. If differences existed, Student Newman Keuls multiple range test (P < 0.05) was used
to test differences in mean catch-per-hour rates for each one-km distance zone. Because
tournament-caught black bass tagged in fall 2003 and spring 2004 were released 0.56 km
southeast of the mouth of Wind Creek in Lake Martin, and dl fish tagged after spring 2005

were rdeased in Wind Creek 0.86 km
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from the boat ramp at WCSP (Figure 1), the relation between catch rates and distance from
the release site was examined for both release Stes.

For largemouth bass collected fall 2004 and spring 2005, and for spotted bass collected
Spring 2005, t-tests were used to test for differences in relative weights of tournament-caught
and untagged at qudity, preferred and memorable lengths. A Bonferroni correction (P= 0.1/N
where N equds the number of comparisons) was used for largemouth bass. Length categories
for largemouth bass and spotted bass relative weight andysis followed Anderson and Neuman
(1996). In addition, the short-term impact of tournament capture on relative weight was
examined with two-way andyss of variance and t-tests with a Bonferroni correction (P = 0.02)
for qudity, preferred and memorable lengths among samplestaken 2, 7, 14, 28, and 42 days
after release for each species.

To edimate tournament-associated mortdity, initid mortality was measured by summing
dead fish a tournaments including fish that died on the release boat which was provided by
WCSP. To estimate delayed mortdity of largemouth bass and spotted bassin Lake Martin, 26
spotted bass and 25 largemouth bass were fitted with 8.6-g radio tag (Advanced Teemetry
Systems, Modd 2020) and float assembly, following the procedures of Osborne and Bettoli
(1995), during tournaments conducted from February to May 2005. Tags had a4-month life
expectancy, which allowed the tags to be used more than once. Tags were equipped with a
mortality sensor that would double the cadence of the frequency after laying motionless for 24
hours. After accounting for the buoyancy of the float, the tag weight was less than 2% of the

body weight following the criteria of Winters (1996). The tag and float assembly was attached
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to the dorsa musculature with degradable gut suture which alowed recovery after 2-3 weeks.
Fish were located every other day, and latitude and longitude was recorded with a GPS unit.
For each fish, weight, length, livewe |l water temperature and dissolved oxygen, reservoir water
temperature and dissolved oxygen, and number of fish in livewell were recorded a weigh-in.
Movement was caculated usng ArchView. Finding the fish deed, amortaity sgnd from the
tag, or movement of less than a 12-m diameter among the last three locations was used as the
criterion to identify dead fish, and compute delayed mortaity. The 12-m criteria was set based
on fish known to be dead. During September 17-18, 2005, 14 spotted bass and 12
largemouth bass were fitted with the remaining 8.6-g radio tags that were used in spring 2005
(ATS; Modd F2020). Tags were attached with monofilament suture through the dorsal
musculature in the same manner used in spring 2005, but without the float assembly. Fish were
tracked every other day for two weeks. Mortdity was assigned based on ether finding dead
fish, or when the radio tag emitted amortaity sgnd. This new criterion was used due to
problems designating mortdity for fish tagged from February to May 2005 (e.g.: the float
prevented the mortaity sensor within the tag from sounding).

The relations between initid mortality and reservoir weter temperature, reservoir
dissolved oxygen, and number of boats were examined using corrdation. Initid mortaity for
each species was regressed againgt water temperature usng non-linear regression to determine
the effect of reservoir water temperature on initia mortality. Delayed mortaity data from spring
and fall 2005 were pooled and regressed (logistic regresson) againg weight, length, livewell
water temperature and dissolved oxygen, reservoir water temperature and dissolved oxygen,
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days a large, and number of fish in livewd for each speciesto identify variables that may have
contributed to tournament-associated mortdity in Lake Martin.

Totd tournament mortaity (TM) was the sum of initid (IM) and ddayed (DM) mortdity.
Tota tournament associated mortdity for each species a reservoir water temperature was
esimated by additively combining non-linear regressons of initid mortdity and delayed

mortality regressed againgt temperature.
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RESULTS

Long-term dispersion of black bass

From October 10, 2003 to April 6, 2005, 2,963 largemouth bass and 6,787 spotted
bass were brought to aweigh-in, tagged, and released a or near WCSP (Table 1). Infal
2003 and spring 2004, tournament-caught fish were released south of the mouth of Wind
Creek amidpoint 0.56 km southeast of the mouth of Wind Creek (Figure 1) and thiswas
designated asthe rdlease site for andysis. After fall 2004, dl fish were rdleased into Wind
Creek 0.86 km from the boat ramp at WCSP (Figure 1) except for the subset of fish tagged
February 12-13, 2005 which were release at the boat ramp at WCSP (Figure 1).

The ratio of tagged to untagged largemouth bass in fal 2003 and spring 2004, collected
with eectrofishing, were homogenous amnong one-km distance zones to a distance of 7 km from
the release site for fish collected in fal 2004 (Maximum Likelihood Ratio P? = 5.78; P> 0.1;
Figure 2). The proportions of tagged (from fall 2003 and spring 2004) and untagged
largemouth bass dso were not sgnificantly different among 1-km distance zones to 8 km from
the rdlease site in spring 2005 (Maximum Likelihood Ratio P2 =9.98; P> 0.1). The
proportion of largemouth bass tagged in fal 2003 and spring 2004 and recaptured within 7 km
of the release Site decreased from 7% for fish collected in fall 2004 to 4% for fish collected in

Spring 2005. In spring 2005, largemouth bass tagged in fall 2003 and spring 2004 were not
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collected in areas greater than 4 km from the release Site (Figure 2). The predicted recepture
probability of tagged largemouth bass collected in fal 2004 that were tagged in fal 2003 and
gpring 2004 decreased dightly as distance increased from the release Site, but this trend was not
sgnificant (Wald P2 = 0.95; P> 0.1; Figure 3). However, the predicted recapture probability
of tagged largemouth bass collected in goring 2005, which were tagged in fal 2003 and spring
2004 decreased as distance increased from the release site (Wald P? = 4.83; P< 0.1; Figure
3). Themodd estimated the recapture probability of tournament-caught largemouth bass
tagged in fall 2003 and spring 2004 decreased with distance from 17% at 0.74 km from the
release Ste to about 0.2% at a distance of 7.28 km from the release site for fish collected in
spring 2005 (Figure 3).

The proportion of tagged and untagged spotted bass tagged in fal 2003 and spring 2004
collected with € ectrofishing were homogenous among 1-km distance zones out to a distance of
6 km from the rdease site for fish collected in fal 2004 (Maximum Likelihood Ratio P? = 2.95;
P> 0.1; Figure4). For fish callected in spring 2005, the proportion of tagged and untagged
spotted bass were Smilar among 1-km distance zones to 8 km from the release ste (Maximum
Likelihood Ratio P? = 4.49; P> 0.1). The proportion of spotted bass tagged in fall 2003 and
spring 2004 that were within 6 km of the release Ste decreased from 3% for fish collected in
fal 2004 to 0% for fish collected in spring 2005. Spotted bass tagged in fal 2003 and spring
2004 were collected in fall 2004 at the 2-3 and 3-4 km distance zones from the release Site
(Figure 4). Only one spotted bass tagged in fal 2003 and spring 2004 was collected in spring

2005 at the 7-8 km distance zone from the release site (Figure 4). The predicted recapture
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probability of tagged spotted bass collected in fal 2004 that were tagged in fal 2003 and spring
2004 remained constant as distance increased from the release site (Wald P2 = 0.89; P > 0.1).
Similar to the fall 2004 collection, the probability of recapture for spotted bass collected in
spring 2005, and tagged in fal 2004 and spring 2005 did not change with distance from the
rlease site (Wad P2 = 1.32; P> 0.1).

The proportions of tagged and untagged largemouth bass tagged in fal 2004 were
heterogenous among 1-km distance zones out to 8 km from the release site in Wind Creek for
fish collected in fall 2004 with ectrofishing (Maximum Likelihood Ratio P? = 19.41; P < 0.01;
Figure5). However, in spring 2005 collection proportions were homogenous among one-km
distance zones out to 10 km from the release site (Maximum Likelihood Ratio P? = 4.05; P >
0.1; Figure 5). The proportion of largemouth bass tagged in fal 2004 and within 8 km of the
release gite in Wind Creek decreased from 11% for fish collected in fall 2004 to 3% for fish
collected in spring 2005. The probability of recapture for largemouth bass tagged in fall 2004
collected in fall 2004 decreased with distance from the release site (Wald P? = 8.64; P <
0.01). Themode estimated the recapture probability of tagged largemouth bass caught in
tournaments in fall 2004 to decreased from 40% at 0.2 km from the release site, to 0.09% at
7.3 km from the release Site (Figure 6). However, for largemouth bass tagged in fadl 2004 and
then collected in spring 2005 with dectrofishing, the predicted recapture probability remained
congtant and approached 0% as distance from the release sitein Wind Creek increased (Wad

P2=0.04; P> 0.1; Figure 6).
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For fish collected with eectrofishing in fal 2004, the proportion of tagged and untagged
gpotted bass tagged in fal 2004, were smilar among one-km distance zones out to 7 km from
the rdease sitein Wind Cresk (Maximum Likelihood Ratio P? = 10.43; P> 0.1; Figure 7).
Only three spotted bass of the 132 fish collected in fall 2004 and spring 2005 were tagged fish
from fal 2004 tournaments. For spotted bass tagged in fall 2004, the proportion of tagged fish
within 7 km decreased from 5% for fish collected fal 2004, to 0% or no tagged spotted bass
collected in spring 2005. Spotted bass tagged in fal 2004 were not collected greater than 1
km from the release Site fdl 2004 (Figure 7).

The proportion of tagged and untagged largemouth bass tagged in soring 2005 and
collected with dectrofishing in goring 2005 varied among 1-km distance zones out to 10 km
from the release site in Wind Creek (Maximum Likelihood Ratio P2 = 37.56; P < 0.01). The
proportion of largemouth bass tagged in spring 2005, decreased with distance from 43% within
1 km from the release point to7% at 6-7 km from the release site in Wind Creek. No
largemouth bass tagged in spring 2005 were collected greater than 7 km from the release Ste
(Figure 8). The predicted recapture probability of largemouth bass tagged in spring 2005
declined with distance from the release site (Wald P2 = 20.16; P < 0.01). The model
estimated the recapture probability of tournament-caught largemouth bass tagged in spring
2005 decreased with distance from 45% at 0.24 km from the release point to 1.2% at a
distance of 9.12 km from the release point (Figure 9).

The proportion of tagged and untagged spotted bass tagged in spring 2005 were

heterogenous among 1 km distance zones out to 10 km from the release Site for fish collected in
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soring 2005 (Maximum Likelihood Ratio P? = 34.67; P < 0.01). Excluding the only spotted
bass collected at 2-3 km from the rel ease site which was tagged, the proportion of spotted bass
tagged in spring 2005 decreased with distance from 65% within 1 km from the release Ste to
25% at 4-5 km from the release site (Figure 8). No spotted bass tagged in spring 2005 were
collected greater than 4 km from the release Site. Recapture probability of spotted bass tagged
spring 2005 declined with distance from the release site (Wald P2 = 11.63; P< 0.01). The
mode estimated the recapture probability of tournament-caught spotted bass tagged in spring
2005 decreased with distance from 72% at 0.24 km from the release point to 1.3% at a

distance of 9.12 km from the release site (Figure 9).

Short-term dispersion after a Sngle tournament event

During two tournaments on February 12-13, 2005, 420 tournament-caught largemouth
bass and 811 tournament-caught spotted bass were coded wire tagged, and released at the
boat ramp at WCSP(Figure 1, circle). There were sgnificant differencesin the ratio of tagged
and untagged largemouth bass collected with eectrofishing among the 0-1, 1-2 and 2-3 km
distances from WCSP at two (P? = 26.92; P < 0.01) and seven days at large (P? = 13.01; P<
0.01). The proportion of tagged largemouth bass 0-1 km from the rel ease Site decreased with
time from 49% two days after release to 11% forty-two days after the tournament (Figure 10).
Tagged largemouth bass were collected at 1-2 km away from WCSP & 7, 14, 28, and 42
days after release. At this distance from WCSP, the proportion of tagged largemouth bass

increased from 8% to 33% between 7 and 14 days after release, then decreased at 28 (10%)
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and 42 days (7%) after being released (Figure 10). The proportion of tagged largemouth bass
2-3 km from WCSP decreased from 17% at 14 days at large to 7% at 28 days at large. At
this distance, no tagged largemouth bass were collected prior to or after these times (Figure
10).

The proportions of tagged and untagged spotted bass collected with dectrofishing were
heterogeneous among the 0-1, 1-2 and 2-3 km distances from WCSP 2 days after release (P?
=22.47,P<0.01). The proportion of tagged spotted bass within 0-1 km from the release site
decreased with time from 72% to 10% over the 42-day period after release (Figure 11). The
proportion of tagged spotted bass 1-2 km from the release site increased from 21% at two
daysto 55% at seven days, then decreased to 8% at 14 days, then increased to 19% at 28
days post release. No tagged spotted bass were collected 42 days after release at this distance
from WCSP. At 2-3 km from the release Site 18% were tagged fish after 7 days, which
decreased to 8% after 14 days, while no tagged spotted bass were collected at 2, 28, and 42
days at large (Figure 11).

Digtance from the release Site (km), time after release (days), and the distance by time
interaction were dl significant regressors (P < 0.05) to predict probability of recapturing tagged
largemouth bass (Wald P? = 70.48; P < 0.01; ¢ = 0.762) and spotted bass (Wald P? = 59.71;

P<0.01; ¢ =0.771).

PLMB = _0 3576 e(1.4479Distance + 0.058Time - 0.0.0256I nteraction)
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PSPB =1 1576 e(1.3349Distanc‘-:‘ + 1.3349Time - 0.0436l nteraction)

The sgnificant interaction effect indicated the probaility of recapture at distance from the
release Ste were not consistent over the time the fish were at large (Figure 12 and 13).

The probability of recapture of tagged tournament-caught largemouth bass declined with
distance from the release Site at 2 days (Wald P? = 12.59; P < 0.01), 7 days (Wad P? = 9.91;
P < 0.01), and 28 days (Wald P? = 4.98; P < 0.1) after release (Figure 12). Trends were
amilar a 14 and 42 days after release, but not significant (P > 0.1; Figure 12). The model
estimated tournament-caught largemouth bass contributed to about 60% of the fish collected at
the release Site at WCSP immediady after the tournament which decreased to 13% of dl fish
collected 42 days after release. At distances of 1 to 3.5 km from the release Site tournament-
caught largemouth bass contributed to less than 8% of the total number of largemouth bass
collected after 42 days.

The probability of recapture of tagged spotted bass deceased with distance from the
release Site 2 days (Wad P2 = 17.62; P < 0.01) and 7 days (Wald P? = 3.07; P < 0.1) after
release (Figure 13). Although not significant, a smilar downward trend was evident 28 days
after release, no patterns were apparent 14 days after release, but 42 days after rel ease tagged
spotted bass gppeared to increase with distance (P > 0.1; Figure 13). Tournament caught
spotted bass at the release site at WCSP declined from 80% to less than 10% after 42 days
from release. Few spotted bass were collected after being at large for more than 14 days at

distances greater that 1 km from WCSP, although sample szes were [ow.

21



For tournament caught largemouth bass collected with dectrofishing within 0-1 km of the
release Site the probability of recapture decreased after release (Wald P2 = 29.95; P < 0.01),
however for 1-2 and 2-3 km from the release Site the probability of recapture remained
constant over time after being released (P > 0.1; Figure 14). Similarly, the probability of
recapturing atagged spotted bass with dectrofishing decreased nearly seven-fold over time for
fish collected within 0-1 km of the release site (Wald P? = 36.28; P < 0.01). A declining trend
between recapture probability and time appeared at 1-2 and 2-3 km from WCSP, however

these relationships were not significant (P > 0.1; Figure 15)

Trends in tournament recapture rates over time

From October 2003 to April 2005, 7% of tagged tournament-caught largemouth bass
and 3% of tagged tournament-caught spotted bass were recaptured by tournament anglers.
Tournament recapture rates of previoudy angler-caught largemouth bass and spotted bass
remained congtant over time (P> 0.1; Figure 16). Similarly, tournament-caught largemouth
bass and spotted bass tagged in fall 2004 expressed no trend in tournament recapture rates
over time from fall 2004 to spring 2005 (P > 0.1; Figure 17). Angler recapture rates of
previoudy caught largemouth bass that were tagged in spring 2005 increased over time during
spring 2005 tournaments (P < 0.05; r? = 0.40; Figure 18). No trend appeared evident for
tournament-caught spotted bass tagged in spring 2005 and recaptured by anglers during spring
2005 tournaments ((P > 0.1; Figure 18).
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The relation between catch rates and distance away from the rel ease point

For the release point 0.56 km southeast of the mouth of Wind Creek, andysis of variance
indicated catch-per-hour of largemouth bass greater than 300 mm TL was not significantly
different (P> 0.1) across one-km distance zones out to 7 km from the release point in fal
2003. However in spring 2005, catch-per-hour of largemouth bass varied (P < 0.01) across
one-km distance zones out to 8 km from the release point. In fal 2004, andyss of variance
indicated that catch-per-hour of spotted bass greater than 300 mm TL were not significantly
different (P> 0.1) among one-km distance zones out to 7 km from the release point, but varied
(P < 0.05) among one-km distance zones out to 8 km from the release point in pring 2005.
For both largemouth bass and spotted bass differences in catch-per-hour were not related to
the distances from the release ite.

For the release point 0.86 km from the boat ramp at WCSP, analysis of variance
indicated that catch-per-hour of largemouth bass greater than 300 mm TL among one-km
distance zones out to 8 km from the release point were smilar (P> 0.1) in fal 2004. However
in spring 2005, differences (P < 0.01) were evident between catch-per-hour of largemouth
bass among one-km distance zones out to 10 km from the release point. Catch-per-hour of
largemouth bass were smilar between 0-1 km and 1-2 km from the release point, but were
consstently less at distances greater then 2 km from the release Site compared to catches less
the 1 km from the release Site (Figure 19). In fall 2004, catch-per-hour of spotted bass greater
than 300 mm TL were not sgnificantly different (P > 0.1) anong one-km distance zones out to

8 km from the release point. However in spring 2005, catch-per-hour of spotted bass greater
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than 300 mm TL varried (P < 0.01) among one-km distance zones out to 10 km, but a
consistent pattern with respect to distance from WCSP was not evidnet (Figure 20).

Catch-per-hour of largemouth bass over the short-term 42-day period indicated relative
abundances of largemouth bass greater than 300 mm TL were different (two-way ANOVA; P
< 0.01) among one-km distance zones from 0 to 3 km from the release point 2, 7, and 14 days
after release, and 0 to 4 km from the release point 28 and 42 days after release (Figure 21).
No differences in catch-per-hour of largemouth bass over time after release (P> 0.1) or
distance from the release point by time interaction (P > 0.1) were evident. Forty-two days
after release, the catch-per-hour of largemouth bass was higher (P < 0.05) at the 0-1 km
distance zone than the 1-2, 2-3, and 3-4 km distance zones (Figure 21).

For the short-term andysis over a42-day period , two-way andysis of variance indicated
catch-per-hour of spotted bass greater than 300 mm TL was different (P < 0.01) among one-
km distance zones from 0 to 3 km from the release point 2, 7, and 14 days after release, and O
to 4 km from the release point 28 and 42 days after release (Figure 22). No differences were
detected in catch-per-hour of spotted bass over time after release (P > 0.1) or distance by time
interaction (P> 0.1). Forty-two days after release, catch-per-hour of spotted bass was higher
at the 0-1 km distance zone compared to greater distances (Figure 22). Catch-per-effort was
sgnificantly lower at 2-3 km after 42 day at large (ANOVA, P<0.1) One-way andyss of
variance indicated adecline (P < 0.1) in catch-per-effort a 2-3 km from the release point after

42 days @ large.
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The rdation between relative weight and tournament capture

Relative weights of tournament-caught largemouth bass were less than (P < 0.05)
untagged largemouth bass in fal 2004 for qudity length and Satisticaly smilar for preferred-
length fish (P> 0.05; Figure 23). In spring 2005, no differences (P> 0.1) in relaive weights
were detected between tagged and untagged largemouth bass for quality and preferred lengths
(Figure 23).

Relative weights of preferred-length tagged spotted bass were less than untagged spotted
bass (P < 0.1) in spring 2005 (Figure 24). Average relative weight was about 7 units lower for
tournament-caught fish. For quaity-length spotted bass, reative weights were smilar between
tournament-caught and untagged fish in spring 2005 (P > 0.1; Figure 24). Insufficient numbers
of tournament caught spotted bass (N = 4) were collected in fall 2004 to compare to untagged
fish collected with dectrofishing.

Two-way andysis of variance indicated that relative weights were satigticdly different (P
< 0.05) between tournament-caught and untagged largemouth bass a quality-length for fish that
were released from tournaments during February 12-13, 2005. No significant differences (P >
0.1) were detected in relative weights over time or interaction between tag and time for qudity-
length largemouth bass. Rdative weights were lower for quaity-length tournament-caught
largemouth bass than for untagged fish a 7 days after rdlease (P < 0.02). At 2, 14, 28, and 42
days a large, reative weights of tournament-caught fish tended to be similar or lower than
untagged largemouth bass at qudity-lengths, however differences were not datisticaly

ggnificant (P> 0.02 Bonferroni correction; Figure 25). Although not Sgnificant, relaive
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weights of preferred-largemouth bass gppeared |ower for tournament caught fish, compared to
untagged fish (P > 0.1) over the 42-day release period. No interaction effects were detected
between tag and timein relative weight (P> 0.1).

For fish that were released from tournaments during February 12-13, 2005, two-way
andysis of variance indicated that relative weights varied (P < 0.1) between tournament-caught
and untagged spotted bass at quaity-length. No differences (P > 0.1) in relative weights over
time after release or the interaction between tag and time were evident for quaity-length
spotted bass. Bonferroni corrected t-tests (P = 0.02) indicated no differencesin relative
weights of quality-length tagged spotted bass compared to untagged fish a 2, 7, and 28 days
after release on February 12 - 13, 2005 (P> 0.02). However, relative weights were
margindly statigticaly smilar (P = 0.0205) for quaity-length spotted bass compared to
untagged fish 28 days after rease (Figure 26). Two-way andyss of variance indicated
relative weights varied (P < 0.1) between tournament-caught and untagged spotted bass, time
after rdlease (P < 0.1), and asignificant (P < 0.01) interaction was evident between tag and
time after release, for preferred-length spotted bass. Relative weights were higher, but not
datigically significant (P> 0.02), for preferred-length tournament-caught spotted bass
compared to untagged fish 2 days after release, but less than untagged spotted bass 28 days
after release (P < 0.02; Figure 26). Two-way andyss of variance indicated relaive weights
were not Satigticaly different (P> 0.1) between tournament caught and untagged spotted bass,
over time after release, and an interaction between tag and time after release was not evident,

for memorable-length spotted bass. However, 2 days after release, tournament-caught spotted
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bass relative weights were lower, but not gatisticdly different (P < 0.02) from untagged spotted
bass for fish of memorable length (Figure 26). Low sample sizes of memorable length spotted

bass hindered anaysis.

Tournament mortdity of black bass

Reservoir water temperature (Temp) was the significant regressor to predict initial
mortality of tournament-caught largemouth bass (R? = 0.46; P < 0.01). and spotted bass (R? =

0.56; P<0.01).

IM Largemouth bass =0. 102e(0-213*Tem D)

IM Spotted bass — 0.0160-302* Temp)

The modd estimated theat tournament-caught largemouth bassinitid mortdity (including fish that
died on the release boat) increased from less than 1% at 9.6°C to 44% at 28.5°C (Figure 27),
and tournament-caught spotted bass initial mortality increased from lessthan 1% at 9.6°C to
88% at 28.5 (Figure 28).

Deayed mortdity of tournament-caught spotted bass increased with reservoir water
temperature and decreased with the number of days after release (Wald P?2= 10.72; P < 0.01;
Wad P2 =294; P<0.1). Themodd estimated that tournament related delayed mortaity of

gpotted bass increased from 5% at 13°C to 70% at 30.6°C (Figure 29) The probability of

27



delayed mortality for spotted bass decreased from 58% at 2 days at large to 8% at 24 days at
large. . Although non-sgnificant, (P > 0.5), delayed tournament mortdity of largemouth bass
aso showed an increasing trend with temperature (Figure 29). The equations to predict

delayed mortdity (DM) for largemouth bass and spotted bass were:

DM _argemouth bass = 11.619l00272"Temp)

DM gpotted bass = 0.707gl0-151* Temp)

Other variables such as fish weight, livewell water temperature and dissolved oxygen, reservoir

dissolved oxygen, and number of fish in livewel were not sgnificant (P > 0.1) predictors of

delayed mortality for largemouth bass or spotted bass.

Non-linear regressonsto predict initid and delayed mortality were summed and provided

estimates of total mortaity over arange of temperatures (Figure 30). The equations to predict

total mortality (TM) for largemouth bass and spotted bass were:

TM rgemout s = [0.10269213'Tem) | + [11,619¢/00272 Tem)]

TM spotted bass = [0.016€/0302TemP)] + [0, 7076015 TemP)]

At water temperatures over 26°C, at least 50% of the black bass died from tournament
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handling. However, low sample szes for largemouth bass and spotted bass for delayed
mortality estimates may have hindered the accuracy of thismode. Furthermore, tournament-
caught largemouth bass regression for delayed mortdity to temperature relation was not

daidicdly sgnificant (P> 0.1).
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DISCUSSION

Movement of black bass after tournament capture and effect on relative abundance

A high proportion (> 50%) of tournament-caught largemouth bass remained within 3 km
from the release site up to 3 months after release in Lake Martin. However, after 3 months,
proportions of tagged largemouth bass within 7 km decreased from 7% in 2004 to 4% in 2005
for fish tagged in fall 2003 and gpring 2004 and within 8 km of the release Site decreased from
11% in 2004 to 3% in 2005 for fish tagged in fall 2004. Thus, thislong-term reduction in the
proportion of tournament-caught largemouth bass suggested these fish dispersed from the
release points. In addition, the percentage of rel eased tournament-caught largemouth bass
recaptured by tournament anglers after three months did not increase where | observed many
anglersfishing in the northern portion of Lake Martin.

Large scde movements after displacement have aso been observed in the Chesapeake
Bay where 33% of largemouth bass digplaced 15 to 21 km returned to the Site of capture
(Richardson-Heft et a. 2000). However, most black bass do not return to the Site of recapture
(Stang et a. 1996; Pearson 2002; Wilde and Paulson 2003). In Rideau Lake, Ontario,
largemouth bass displaced over 8 km did not return to the capture site (Ridgway 2002).
Contrary to my results, Stang et d. (1996) found largemouth bass and smalmouth bass had

limited dispersd with 29% of the fish moving less than 1 km and 57% dispersing less than 3 km
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with few fish moving greeter than 6 km after release within ayear of rdease. Gilliland (1999)
and found 64% of recaptured tournament-caught largemouth bass within 1.6 km of the release
Ste.

In Lake Martin, over a42-day period, the proportion of tournament-caught largemouth
bass |ess than 1 km from the release site decreased from 48% to 11%. At 2 km from the
release dite, about 25% of the largemouth bass captured were tournament caught fish 14 days
after release, but after 42 days at large there were few tournament caught fish in the study area.
Ridgway (2002) reported tournament-caught largemouth bass on average moved only 0.5 km
from the release Site after 15 days at large. Over a43-day period in Lake Mead, Arizona
Nevada, 63% of largemouth bass moved less than 1 km and 83% moved less than 2 km from
the release site (Wilde and Paulson 2003). Bunt et a. (2002) observed over 1 to 11 months
that 55% smallmouth bass dispersed or returned to their Site of capture while 44% of
smalmouth bass remained at the release site for 11 months.  Richardson-Heft et d. (2000)
observed 95% of largemouth bass had moved greater than 0.5 km from the release point less
than seven days after release.

In Lake Martin, spotted bass appeared to disperse at a higher rate than largemouth bass
after being caught by anglers and displaced. Evidence of dispersa existed as proportions of
tagged tournament-caught spotted bass within 6 km of the release Ste were low in 2004 (3%
for fish tagged in fall 2003 and spring 2004 and 5% for fish tagged in fal 2004) and decreased
to 0% in 2005. Furthermore, unlike tournament-caught largemouth bass, | observed the

probability of spotted bass recapture tended to remain
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congtant with distance from the release point.  Small numbers of recaptured tournament-caught
fish across dl distances hindered the analysis. Spotted bass, however, gppeared to suffer
higher delayed mortdity a water temperatures greater than 21°C, than largemouth bass which
could have affected recapture rates. Spotted bass dispersion after tournament capture has not
been previoudly reported.

The proportion of tournament-caught spotted bass collected less than 1 km from the
release Ste decreased from about 70% to less than 10% over a 42-day period, Smilar to
observations for tournament caught largemouth bass. Forty-two days after release, very few
tournament-caught spotted bass were collected with in 4 km for the release site (< 10%).

In Lake Martin, 7% of released tournament-caught largemouth bass and 3% of released
tournament-caught spotted bass were recaptured by tournament anglers. Recapture rates by
anglersin Lake Martin were low and less than observed by Gilliand (1999), Bunt et d. (2002),
and Wilde (2003). Wilde' s (2003) review of past studies observed 22% of largemouth bass
and 15% of smalmouth bass caught in tournaments were recaptured by anglers.  Gilliand
(1999) observed a 46% recapture rate of tournament-caught and tagged largemouth bass.
Bunt et d. (2002) found 12% angler recapture rate of previoudy tournament-caught
smalmouth bass.

| observed congstent tournament recapture rates over time with the exception of
largemouth bass tagged in spring 2005 for tournaments conducted during thistime. Although |

observed a high amount of the angler tournament effort near the release site, black bass
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disperson from the Wind Creek areawas likely high enough to reduce angler recaptures of the

previoudy caught fish after about 3 to 6 months after previoudy being caught by anglers.

Catch rates and accumulation

Long-term accumulations of largemouth bass or spotted bass near the Wind Creek
release Ste were not evident in fall 2003 as catch rates were constant across al distances away
from the release site. However in spring 2005, accumulations occurred near the release Ste as
indicated by high catch rates of largemouth bass catch rates at distances less than 2 km from
the release Ste. Spotted bass catch rates in spring 2005 were lower at intermediate distances
than at lessthan 2 km and greater than 8 km from the release point. This suggested that some
spotted bass accumulated near the release Ste, however movement from Wind Creek did
occur. Spotted bass catch rates were lower than largemouth bass and suggested that they
dispersed at afaster rate than largemouth bass. However, over a42-day period after release, |
observed higher catch rates of largemouth bass and spotted bass within 1 km of the release Site
at dl times sampled, and suggested that short-term accumulation of these fish may have
occurred. Also, spotted bass catch rates were lower than largemouth bass which suggested
that spotted bass may have dispersed from the release Site at a faster rate than largemouth bass
or potentidly suffered higher rates of tournament mortality. Some studies observed that
tournament-caught largemouth bass that accumulated near the release Site rendered these fish

more venerable to angler capture (Stang et a. 1996; Gilliland 1999).
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Rdative weight of tournament caught fish

For three sampling events, largemouth bass expressed either smilar or lower relative
weights than non-tournament fish. Pearson (2002) suggested in addition to handling siress,
tournament fish released greater distances from their capture Ste may expend energy atempting
to return to the capture Site, searching for forage, or occupying new territory which may
contribute to lower body condition. Fish generdly make afull recovery from physiologica
disturbances of angling within 24 hours (Gustaveson and Wydoski 1991; Cooke et d. 2004).
However, my observations suggested that tournaments may have longer lasting physologica
effectsthat a times, resulted in reduced body condition.

Multiple sudies have investigated the effects of angling and tournament procedures on
physiologicd effects of tournaments (Williamson and Carmichadl 1986; Plumb et d. 1988,
Gustaveson and Wydoski 1991; Hartley and Moring 1993; Hayes et d. 1995; Kieffer et d.
1995; Philipp et d. 1997; Furimsky et a. 2003; Morrissey et d. 2005; Suski et a. 2003;
Cooke et d. 2004; Suski et a. 2004). However, to date no studies have examined the effects
of tournaments on relative weight of black bass. Large-scde angler movement of largemouth
bassin water bodies which have numerous tournaments such as Lake Martin, could have
negative effects on growth, surviva, and reproduction due to the large numbers of fish

accumulating in an area (Stang et d. 1996).



Tournament mortaity

Reservoir water temperature was significantly corrdated with initid mortdity of
tournament caught black bass, smilar to past studies (Holbrook 1975; Schramm et a. 1987;
Plumb et a. 1988; Steeger et d. 1994; Hartley and Moring 1995; Wesathers and Newman
1997; Wilde 1998; Odtrand et d. 1999; Gilliland 2002). Initid mortdity increased
exponentidly with water temperature and at higher water temperatures initial mortality for
largemouth bass and spotted bass was greater than data presented by Wilde (1998). |
observed amuch higher percentage of dead fish when released from the WCSP rel ease boat
than at the tournament weigh-in. For example, Wilde (1998) predicted 7% of dl black bass
initidly died after tournaments at 28°C compared to 40 and 70% which my mode estimated for
largemouth bass and spotted bass at this temperature. Fish dying in the rel ease boat
undoubtedly increased my initial mortality estimated when compared to those compiled by
Wilde (1998).

Smilar to initid mortdity, ddayed mortality was postively reated to reservoir
temperature for tournament caught spotted bass. A trend of increasing delayed mortdity of
largemouth bass with temperature was evident, dthough not sgnificant in this study, has been
observed in other studies (Schramm et a. 1987; Hartley and Moring 1995).

Tournament-caught spotted bass delayed mortaity (62%) was dmost twice as high as
largemouth bass ddayed mortdity (33%) within 10 days of release, but after thisinitid stress
period, spotted bass mortality decreased. Schramm et al. (1987) observed 83% of largemouth

bass delayed mortality occurred within 6 days. Conversdy, Archer and Loyacano (1975)
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observed that mortaities of largemouth bass to be variable until 8 days after the tournament
where mortdity became more steady throughout the study.

At higher water temperature, tournament-caught spotted bass experienced higher initid,
delayed, and tota mortalities than largemouth bass. Spotted bass are found at deeper depths
and in closer association to the bottom than largemouth bass (V ogele 1975), which could
contribute to these higher mortality rates. | observed spotted bass delayed and totd mortdity
at temperatures above 21 and 22°C to increase above largemouth bass delayed and tota
mortality. In addition, spotted bass may be more susceptible to handling stress. Hartley and
Moring (1995) suggested that largemouth bass may be less susceptible to handling and livewdll
confinement than smalmouth bass because largemouth bass inhabit shdlower and warmer
waters than smalmouth bass. Thus, these fish may be more vulnerable to decompression
dress. Decompresson can cause hemorrhaging within the mouth, swim bladder, or from the
caudal fin (Feathers and Knable 1983; Morrissey et d. 2005). Decompression has aso been
shown to affect initid and delayed mortdity of largemouth bass caught at depths greater than 6

m (Feathers and Knable 1983; Shasteen and Sheehan 1997).
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CONCLUSIONS AND MANAGEMENT IMPLICATIONS

Black bass generdly dispersed away from the WCSP area of Lake Martin, but some fish
remained near the release Site for 3 to 6 months.  Short-term accumulation of black bass
occurred in the area near the WCSP boat ramp, but after 3 months, most had dispersed.
Overdl recapture rates by anglers of previoudy caught fish was low.

Black bass caught in tournaments expressed either lower or smilar relaive weights than
black bass not caught in tournaments. Lower relative weights of tournament-caught fish may
affect growth and demongtrated tournament handling does negatively effect physiological
condition.

Tournament-associated mortdity was higher for spotted bass than largemouth bass.
Tournament mortaity of both largemouth and spotted bass was positively related to water
temperature. Specia measures should be taken including reducing weigh-in time, reducing
livewd |l water temperature, continual aeration, and adding commercia water trestment agents
(sdlts, antibiotics, and mild anesthetics) to angler live wells (Flumb et d. 1988) and the release
boat holding tanks especidly during periods were water temperature is greater than 21°C.
Edtimates of mortality for both largemouth bass and spotted bass were generdly higher on Lake

Martin than other in sudies. The use of the WCSP release boat is likely the source of high
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initid mortdity and its use should be discontinued at warm water temperatures as over time,

black bass disperse from the WCSP area and Wind Creek.
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Table 1. - Number of black bass coded wire tagged, tag location, and recaptured in
tournaments from October 2003 to April 2005. CWT isthe number of fish coded wire tagged.
RC isthe number of previoudy tagged and released fish that were recaptured in tournaments,

Species
Largemouth bass Spotted bass
Time period Tag Location CWT RC CWT RC
10/2003 - 04/2004 Right Cheek 1036 26 2158 32
09/2004 - 11/2004 Left Cheek 735 36 2287 49
02/2005 - 04/2005 Dorsa/And 1192 139 2343 153
Totd 2963 201 6787 234
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Fgurel. - Lake Martin, Alabama, with the location of Wind Creek State Park (WCSP) and the
release Sites of tournament-caught largemouth bass and spotted bass.  The circle represents the
boat ramp and release Site for fish during February 12-13, 2005. The square represents the
release point for fish tagged from fall 2004 to spring 2005. The triangle represents the mid-point
of fish release in fall 2003 and pring 2004.

42



Fall 2004
120

E Non-Tagged

100 | (3? Tagged ) (17)
80 -
60 -
40 -
20 -
O ]

o
2
(&)
Q
[e)
(&)
<
2
E Sprmg 2005
S 120
o
& 100 H (34) 45) (92)
80 1
60
(2)
40
20 1
0 - .
0 1

Distance (km)

Figure 2. - The percentage of tagged tournament-caught and untagged largemouth bass collected
with eectrofishing gear a 1 km out to 8 km (distance zones) fromthe release site in fal 2004 and
goring 2005. Fish were coded wire tagged in fall 2003 and spring 2004. Number in parenthesi's
represents sample size.
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Figure 3. - The predicted recapture probabilities of tagged tournament-caught largemouth bass
collected 0 to 7 km from the release Sitein fal 2004 and 0 to 8 kmfrom the rdlease Ste in spring
2005. Largemouth bass were coded wire tagged fall 2003 and spring 2004. The asterisk
represents a sgnificant relationship (P < 0.05).



Fall 2004

120

mmmm Non-Tagged

— Tagged 18
100 @ 4 ay m O §
80 A
60 -
0 ' T T T T T
0 1 2 3 4 5

Spring 2005

I
o

N
o

120

100 | @2 5) (22) (14) (2 7 3
7
80 H
60 -
40 H
20
O' T T T T T T T
0 1 2 3 4 5 6 7

Distance (km)

Percent of fish collected

Figure4. - The percentage of tagged tournament-caught and untagged spotted bass collected with
eectrofishing gear from 0 to 6 km and 8 km (distance zones) fromthe rel ease Steinfdl 2004 and
Soring 2005. Fishwere coded wiretagged infal 2003 and in spring 2004. Number in parenthesis
represents sample size.
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Figure5. - The percentage of tagged tournament-caught and untagged largemouth bass collected
with eectrofishing gear from O to 8 km (distance zones) fromthe release Steinfdl 2004 and from
0to 10 km (distance zones) from the release site in spring 2005. Fish were coded wiretagged fall
2004. Number in parenthesis represents sample size.
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Figure 6. - The predicted recapture probabilities of tagged tournament-caught largemouth bass
collected 0 to 8 km from the release ste in fal 2004 and 0 to 10 kmfromthe release Steinspring
2005. Largemouth bass were coded wiretagged fall 2004. The asterisk represents a sgnificant
relationship (P < 0.05).
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Figure7. - The percentage of tagged tournament-caught and untagged spotted bass collected with
electrofishing gear a 0 to 7 km (distance zones) from the rlease site in fal 2004 and 0to 10 km
from the release sSte in soring 2005. Fish were coded wire tagged fall 2004. Number in
parenthes's represents sample size.
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Figure 8. - The percentage of tagged tournament-caught and untagged largemouth bass and
spotted bass collected with eectrofishing gear at 0 to 10 km (distance zones)fromthe release Ste
in soring 2005. Fish were coded wire tagged spring 2005. Numbers in parenthesis represents
samplesize.
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Soring 2005. The asterisk represents a significant relationship (P < 0.05).
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Figure 10. - The percentage of tagged tournament-caught and untagged largemouthbass collected
withdectrofishing at three distance zonesfrom the rlease steat WCSP. Fish were sampled over
a forty-two day period after release. Tournament fish were tagged February 12 - 13, 2005.
Number in parenthess represents sample size.
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Figure11. - The percentage of tagged tournament-caught and untagged spotted basscollected with
electrofishing at three distance zones from the rlease Ste at WCSP. Fish were sampled over a
forty-two day period after release. Tournament fish were tagged February 12 - 13, 2005.
Number in parenthess represents sample size.
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Figure 12. - The predicted recapture probabilities of tagged tournament-caught largemouth bass
two to forty-two days after release at 0 to 3.5 km from the release ste at WCSP. Number in
parentheses represents days after release. The agterisk represents a sgnificant relationship (P <
0.05).
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Figure 13. - The predicted recapture probabilities of tagged tournament-caught spotted bass two
to forty-two days after release a 0 to 3.5 km from the release site a8 WCSP. Number in
parentheses represents days after release. The agterisk represents a sgnificant relationship (P <
0.05).
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Figure 14. - The predicted recapture probabilities of tagged tournament-caught largemouth bass
over time (after release) at three distinct distance zones from the release Ste at WCSP. Number
inparentheses represents one-kmdistance zones. The agterisk representsasignificant relationship

(P < 0.05).
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Figure 15. - The predicted recapture probabilities of tagged tournament-caught spotted bass over
time (after release) at three didinct distance zones from the release ste at WCSP. Number in
parentheses represents one-km distance zones. The agterisk represents a Sgnificant reationship
(P<0.05).
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Figure 16. - The tournament recapture rates of black bass tagged in fal 2003 to spring 2004
versus time from spring 2004 to spring 2005.
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Figure 17. - The tournament recapture rates of black basstagged in fal 2004 versus time fromfal
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Figure 18. - The tournament recapture rates of black bass tagged in spring 2005 versus time in
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Figure 19. - The mean catch-per-hour of largemouth bass at one-km distance zones collected out
to 10 km from the release point. Fish were collected in spring 2005. Mean va ues followed by
the same letter were not sgnificantly different (P> 0.05).
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Figure 20. - The mean catch-per-hour of spotted bass at one-km distance zones collected out to
10 km from the release point. Fish were collected in spring 2005. Mean vaues followed by the
same letter were not sgnificantly different (P> 0.05).
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4 km from the release point. Fish were collected at 2, 7, 14, 28, and 42 days after release.
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Figure 23. - The meanreative weights of tagged tournament-caught and untagged largemouth bass
for qudity and preferred lengths collected with dectrofishing gear in fdl 2004 and spring 2005.
Fishweretagged fromfal 2003 to spring 2005. Probabilities (P) are given to test for differences
inrelative weights. Error bars represents standard deviation.
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Figure 24. - The mean relative weights of tagged tournament-caught and untagged spotted bass
for qualityand preferred lengths collected with e ectrofishing gear in spring 2005. Fish weretagged
from fdl 2003 to spring 2005. Probabilities (P) are given to test for differencesin rdative weights.
Error bars represents standard deviation.
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Figure 25. - The meanre ative weightstagged of tournament-caught and untagged largemouth bass
for qudity and preferred lengths collected withdectrofishing gear over aforty-two day period after
release. Tournament fish were tagged February 12 - 13, 2005. NS represents non-significance.
Probabilities (P) are given to test for differences in relative weights.
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Figure 26. - The mean reative weights of tagged tournament-caught and untagged spotted bass
for qudity and preferred lengths collected withdectrofishing gear over aforty-two day period after
release. Tournament fish were tagged February 12 - 13, 2005. NS represents non-significance.
Probabilities (P) are given to test for differences in relative weights.
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Fgure27.- Predictedand observed percent initid mortdity of tournament caught largemouth bass
versus temperature during black bass tournaments held fall 2003 to spring 2005.
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Fgure 28. - Predicted and observed percent initial mortality of tournament-caught spotted bass
versus temperature during black bass tournaments held fall 2003 to spring 2005.

69



> 0.7 A Spotted bass 5
= N =40
8 ] ( )/
£ 0.6 )
2 %
_g 0.5 e
g d
S 0.3 | -
= S
c Largemouth bass
g 0.2 1 ',w/ (N = 37)
Q —
D_ 01 7] ///
w_

14 16 18 20 22 24 26 28 30
Temperature (C)

Fgure 29. - Predicted percent delayed mortaity of tournament-caught largemouth and spotted
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represents a sgnificant relationship (P < 0.05).
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