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Abstract—Recent modeling indicates that increased exploitation on nonnative flathead
catfish Pylodictis olivaris may be an avenue for native species recovery. Flathead catfish were
illegally introduced into the Satilla River, Georgia, and negative impacts have occurred on na-
tive fishes. In an effort to aid in the restoration of native fish on the Satilla River, the Georgia
Department of Natural Resources initiated an intensive electrofishing removal effort. In this
study, we evaluated the changes in flathead catfish total mortality, condition, and size structure
from those efforts. From 2007 to 2009, 13,472 flathead catfish totaling 19,337 kg were re-
moved along a 129-km stretch of the Satilla River. The population size structure changed sub-
stantially from containing many large individuals (59% = 510 mm total length [TL]) in 2007
to mainly small fish (79% = 356 mm TL) by 2009. Total biomass per effort declined from
57.05 kg/h in 2007 to 19.96 kg/h in 2009. Mean individual weight of fish removed decreased
from 2.64 kg in 2007 to 1.32 kg in 2008 to 0.61 kg in 2009. Population age structure was also
truncated, but there was evidence for higher recruitment and earlier maturation, which would
require that intensive harvest be maintained to prevent the population from rebuilding within
2-5 years. Catch-curves revealed increasing total annual mortality rates of 37, 48 and 52%, for
2007-2009, respectively. Considering the life history of the flathead catfish, being a long-lived
species that presumably cannot withstand excessive rates of exploitation (i.e., greater than
25% exploitation), our results indicated that an electrofishing removal program is a reason-
able management option for areas where this apex predator has been introduced, but continual

removal may be required to maintain low biomass.

Introduction

The flathead catfish Pylodictis olivaris is consid-
ered a riverine species that is native to the Missis-
sippi and Mobile drainages of the central and eastern
United States (Page and Burr 1991; Jackson 1999;
Boschung and Mayden 2004). The recent introduc-
tions of flathead catfish into several Atlantic and
Gulf of Mexico drainages (Thomas 1995; Cailteux
et al. 2003; Cailteux and Dobbins 2005; Pine et al.
2005) have resource managers and the public con-
cerned about the negative impacts on native riverine
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species such as the brown bullhead Ameiurus nebu-
losus (Thomas 1995), redbreast sunfish Lepomis au-
ritus (Thomas 1995; Sakaris et al. 2006; Bonvechio
et al. 2009), largemouth bass Micropterus salmoides
(Bonvechio et al. 2009), and spotted bullhead A.
serracanthus (Cailteux and Dobbins 2005). Further-
more, there is an increased concern for the poten-
tial adverse affects on anadromous fish restoration
programs (Guier et al. 1981; Ashley and Buft 1987,
Brown et al. 2005; Pine et al. 2005).

Historically, the Satilla River, Georgia has been
one of the premier sunfish fisheries in the state of
Georgia, with redbreast sunfish being one of the
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most sought after species (Georgia Department
of Natural Resources, unpublished data). Reports
of flathead catfish caught in the Satilla River were
confirmed in the mid-1990s (Bonvechio et al. 2009)
and are likely the result of an illegal stocking by an-
glers. Coincidently, the proof was fairly evident after
Georgia Department of Natural Resources (GaDNR)
biologists found unique adipose fin-clipped fish in
the Satilla River in 1996, that had been marked in
the Altamaha River, just a year before in 1995 (B.
Deener, Georgia Department of Natural Resources,
personal communication). While other density-de-
pendent (e.g., cannibalism) and density-independent
(e.g., water levels) factors can influence the abun-
dance of native fishes (Everhart and Youngs 1981;
Houde 1987; Sigler and Sigler 1990; Royce 1996),
direct predation by the flathead catfish is believed to
have caused dramatic declines in the abundances of
native fishes in the Satilla River by the early 2000s
(Bonvechio et al. 2009), similar to the scenario re-
garding the Altamaha River’s introduced flathead
population (Thomas 1995).

In an effort to restore native fish populations in
the Satilla River, multiple removal efforts have been
attempted on introduced flathead catfish despite re-
search studies revealing negative aspects of flathead
catfish removals, including the lack of public favor
(Weller and Geihsler 1999) and their potential inef-
fectiveness (Moser and Roberts 1999). Agency bi-
ologists have used boat electrofishing in an attempt
to remove flathead catfish since 1996 (Sakaris et
al. 2006). Furthermore, there are no management
regulations for this species, so angler harvest is en-
couraged in an effort to increase exploitation. Boat
electrofishing removal efforts were simulated on the
Satilla River by Sakaris et al. (2006) using Fisher-
ies Analyses and Simulation Tools (FAST) software
(Slipke and Maceina 2001). Sakaris et al. (2006)
predicted the number of fish at stock, quality, and
preferred sizes over a range of conditional fishing
mortalities (cf = 0.0-0.9) and found that substan-
tial declines in size structure were possible through
fishing (Sakaris et al. 2006). Sakaris et al. (2006)
predicted a 75% reduction in the number of fish at
preferred size (i.e., 710 mm TL) at a 26% exploita-
tion rate.

Pine et al. (2007) coined the term “mainte-
nance control” as the suppression of flathead cat-
fish biomass at some lower level where native fish
communities should begin to benefit over time. We
expand this definition as an attempted reduction of
abundance of large fish (>50%) above 500 mm TL,
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where native fish species may have the potential for
recovery. This length is where flathead catfish switch
predominantly to piscivory (Guier et al. 1981; Jolley
and Irwin 2003; Pine et al. 2005). As a result of the
promising simulations (Sakaris et al. 2006), and a
strong public sentiment to rid the Satilla River of
flathead catfish, and adequate funding, a full-time
three-man crew was assembled by the GaDNR in
fall 2006 to increase the effort on electrofishing re-
movals and determine the effects of the increased
exploitation on the flathead catfish population. The
objectives of this study were to evaluate the effect
of increased boat electrofishing removals on annual
survival, biomass, condition, relative abundance,
size structure, and age structure of flathead catfish at
the Satilla River, Georgia.

Methods
Study Area

The Satilla River originates near Fitzgerald, Georgia,
flows 362 km in a southeasterly direction, and emp-
ties into the Atlantic Ocean at St. Andrew Sound,
Georgia (Sandow et al. 1974). The Satilla River is
contained within the physiographic province of the
Coastal Plain in Georgia. The watershed is consid-
ered a low-lying area consisting of commercial slash
pine and cypress swamp ecosystems that help pro-
duce a tannic stained color, typical of a blackwater
river with a pH ranging between 4.5 and 6.0 (San-
dow et al. 1974). The Satilla River has historical dis-
charge ranging from 67 to 33,000 m?/s, with a mean
annual discharge of approximately 4,560 m?/s (U.S.
Geological Survey, Atkinson gauge). Currently, no
major impoundment alters the flow of the river. Due
to time constraints, limited accessibility, and the
low abundance of flathead catfish observed above
the Highway 301 bridge landing at river kilometer
132 (31°.18 N, 81°.58 W; Bonvechio et al. 2009),
removal efforts were allocated solely downstream of
this point ending at the Woodbine boat ramp at river
kilometer 3 (30°.58 N, 81°.44 W). In general, the
river gradient encountered upstream of the sample
stretch is less than 60 cm/mi, and the gradient en-
countered within most of the sample site is less than
30 cm/mi (www.brownsguides.com/blog/satilla-riv-
er-paddling-guide).

Sampling

Low-amperage pulsed DC electrofishing (>1 A,
200-1,000 V, 18 pulses/s) was conducted during
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daylight hours in a downstream direction from ei-
ther a 3.7- or 5.1-m aluminum johnboat equipped
with either a Smith-Root model 12B backpack elec-
trofisher or model LR-24 backpack electrofisher
(Thomas 1995). Due to lower gear effectiveness in
colder water temperatures (Quinn 1986) and high
water levels, fish removals were generally con-
ducted from April to October, 2007-2009, when
water temperatures exceeded 20°C and when the
river was within its banks. A chase boat was used
to increase sampling efficiency (Quinn 1986; Cun-
ningham 2004; Daugherty and Sutton 2005b), due
to the large effective field produced in lotic systems
(Thomas 1995). All flathead catfish were sacrificed,
and 10 (2007 and 2008) or 5 (2009) fish per 2-cm
group less than 1,020 mm total length (TL) and all
fish = 1,020 mm TL were retained for age analysis.
Retained fish were placed on ice and returned to the
laboratory for measurements of total length (nearest
millimeter) and weight (nearest hundredth of a kilo-
gram), determination of gender, and removal of la-
pilla otoliths. Two independent readers estimated the
age of the fish using the otoliths, and any differences
in age between readers were reconciled by concert
reads (Nash and Irwin 1999; Buckmeier et al. 2002;
Sakaris et al. 2006). Age composition was estimated
by developing an age-length key from the aged fish
and applying it to the entire sample (Ricker 1975).

Analysis

Total annual mortality (4) was estimated for each
year using catch curves. Catch curves were con-
structed by regressing the loge number of fish
against age, and the catch curve slope (2) was used
to estimate A (4 =1 —e%; Ricker 1975). We removed
age-0 fish and some older age-classes from the catch
curves because capture efficiency was low (i.e., fish
had not yet recruited to the gear) or there were fewer
than three fish for an age. Genders were combined
for all mortality estimates. An age-length key (Rick-
er 1975) was used to estimate the age frequency of
subsampled flathead catfish (N = 5 or 10 fish per
2-cm group, depending on year of sample) through
extrapolation to the entire length frequency (Ricker
1975). As a result, we assigned a percentage of each
fish that was aged for each centimeter grouping and
this number was expanded to the total number of fish
obtained in the length frequency for each centimeter
grouping.

We estimated fish condition and size structure.
Fish condition was calculated using relative weight
(W). Length-specific standard weights (W) for flat-
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head catfish were derived from the standard weight
equation, log, (W) =-5.542 +3.23 log, (TL) (Bister
et al. 2000). Relative weight was not calculated for
flathead catfish less than 140 mm TL due to vari-
ance-to-mean errors greater than 0.02 for smaller
individuals (Bister et al. 2000). A one-way analysis
of variance (ANOVA) was utilized to test differ-
ences in Wr among years. Proportional size distribu-
tion (PSD) and PSD for preferred-size fish (PSD-P)
were calculated using 350 mm TL as stock size, 510
mm TL as quality size, and 710 mm TL as preferred
size (Bister et al. 2000). To evaluate changes in size
structure, we used a chi-square test to test for dif-
ferences in the proportion of fish in each PSD size-
group between 2007, 2008, and 2009 (Neumann and
Allen 2007). All statistical analyses were conducted
with SAS (SAS Institute 2000).

Results
Removal

Due to the allocation of a full-time crew and the in-
corporation of a volunteer program, total electrofish-
ing effort (hours of pedal time) was highest in the
last 3 years of the study and ranged from 178 h in
2009 to 201.6 h in 2007 (Table 1). From 1996 to
2006, only 1 year (2002; 128 h of pedal time, 72%
of 2009) had even remotely similar amounts of ef-
fort allocated toward the removal effort. The amount
of effort was nearly matched in the past 3 years (558
h from 2007 to 2009) to all of the effort allocated in
the first 11 years (636 h from 1996 to 2006). In ad-
dition, a total of 42 volunteers donated 356 person
hours from 2007 through 2009.

A total of 12,020 fish were removed the first
11 years (1996-2006), whereas 13,472 fish were
removed during 2007-2009 (Table 1). The biomass
of flathead removed also increased through time and
ranged from 143 to 11,502 kg across all removal
years (Table 1). The size and weight of individual
flathead catfish collected during the electrofishing
removal from 2007 to 2009 ranged from 60 to 1,192
mm TL and 0.001 to 25.8 kg, respectively. Due to
removals, biomass of the flathead catfish popula-
tion was substantially affected, with total biomass
catch per effort declining from 57.05 kg/h in 2007 to
23.64 kg/h in 2008 to 19.91 kg/h in 2009. The aver-
age size of flathead harvested decreased from 2.6 kg
in 2007 to 1.3 kg in 2008 to 0.61 kg in 2009 (Table
1). Despite a decline in biomass and average size,
there was a notable increase in total catch per effort
(fish/h) in 2009 (Table 1) when compared to 2007
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and 2008 catch rates, due to an increased number of
small fish in the samples.

Changes in Population Structure

Age was estimated for a total of 1,220 flathead cat-
fish, and these ages ranged from 0 to 14 years across
all sample years (2007-2009). Total annual mortal-
ity rates increased from 2007 to 2009 (Figure 1).
Catch-curves revealed instantaneous total mortality
estimates (Z) were 0.46 (+* = 0.59, P = 0.01), 0.66
(#?=0.89, P=0.01),and 0.74 (**=0.97, P=0.01),
from 2007 to 2009, respectively. As a result, total
annual mortality (4) rates of 37, 48 and 52% were
calculated for 2007-2009, respectively.

The age frequencies showed the loss of older
fish in the population (Figure 2). During the begin-
ning stages of the more intense removal (2007), the
age-structure contained about 15% of age-1 and
age-2 fish but was dominated by a strong age-4 year-
class (2003), which made up 50% of the sample. The
sample also consisted of many larger older adults
up to age 13, with 5% of the sample being age 6 or
older (Figure 2). In 2008, the strong 2003 year-class
was still present and made up 13% of the sample,
and the same amount of larger older fish, (>age 6)
still comprised 5% of the sample, but the popula-
tion began to show signs of elevated exploitation
(Figure 2) because 50% of the catch was age-1 and
age-2 fish. The 2009 age-frequency data revealed a
population typical of one following a high level of
harvest, characterized by a large numbers of small
fish (=356 mm TL) with more than 80% of the fish
being age-1 or age-2 and very few older adults pres-
ent (Figure 2). Only 3% of the sample was age-6 or
older fish in 2009.

The size structure of flathead catfish increased,
whereas the condition improved throughout the
study. Flathead catfish mean length was 512 mm TL
in 2007 but dropped to 352 mm in 2008 and 281
mm in 2009 (Figure 3). Both PSD and PSD-P de-
clined substantially across years due to the reduction
of large fish in the sample (Table 1). The number
of preferred size fish (>710 mm TL) declined from
839 in 2007 to 259 fish in 2008 and to 139 in 2009.
The chi-square test revealed significant differences
in the length-frequency distributions for the three
size-groups tested (<356 mm TL or young, 356-509
mm TL or stock, and quality = 510 mm TL fish) (x>
= 3,227.6, P < 0.0001). Mean flathead catfish rela-
tive weight (W) across all 2-cm size-groups from
14 to 118 cm, increased from 93 in 2007 to 97 in
2008 to 103 in 2009 (Figure 3). There were no trends
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observed for W with increasing size, but W, was
significantly lower in 2007 than in 2008 and 2009
(ANOVA; F=151.81; P <0.001).

We found some evidence that size of maturity
changed after harvest was intensified in 2007. We
collected four visually gravid flathead catfish fe-
males ranging from 234 to 257 mm TL in 2007. Age
was estimated for only one of these fish. The age of
a 251-mm-TL fish weighing 0.137 kg, harvested on
May 24, 2007, was estimated to be age 2. In 2008,
we collected six visually gravid females ranging
from 200 to 296 mm TL. Age was estimated for five
of these fish; three were age 3 and two were age 2.
The smallest gravid age-2 female measured 200 mm
TL and weighed 0.084 kg.

Discussion

Our results suggested that the maintenance control
of flathead catfish in the Satilla River is possible,
similar to predictions from previous simulation
studies (Sakaris et al. 2006; Pine et al. 2007). Our
observed decline in the number of large fish in the
population was similar to predictions by Sakaris et
al.’s (2006) simulations. Condition likely increased
over the course of this study owing to reduced com-
petition for food resources, as a result of 13,472
flathead catfish being removed from the river. Un-
doubtedly, some level of increased mortality was be-
ing subjected to the flathead catfish population from
1996 to 2006 due to GaDNR removals, as evidenced
by Sakaris et al.’s (2006) A estimate of 0.45 in 2004
and our 2007 estimate of 0.37. We found dramatic
changes in the size structure, condition, and biomass
per effort (kg/h) that were not observed until the re-
moval effort was increased and then replicated for
three consecutive years from 2007 to 2009. As re-
sult of this increased effort, total mortality increases
were detected in the catch-curves in the subsequent
years of 2008 and 2009.

Mortality in flathead catfish has just recently
been studied in both its native and introduced range.
Our rates of total annual mortality for introduced
flathead catfish populations were high (0.37, 0.48,
and 0.52) in comparison to the majority of intro-
duced and native populations examined. Sakaris et
al. (2006) reported a total annual mortality rate of
0.14 for the native population on the Coosa River,
Alabama, in 2001-2002. Similarly, Marshall et al.
(2009) reported a total annual mortality rate of 0.17
for Lake Wilson Alabama. Summerfelt et al. (1972)
reported higher total annual mortality rates of native
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FiGure 1. Catch-curve regressions based on the number-at-age data for flathead catfish collected during elec-

trofishing on the Satilla River from 2007 (n = 3,946), 2008 (n = 3,252), and 2009 (n = 5,660).
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flathead catfish of 0.31-0.49 for Lake Carl Black-
well, Oklahoma.

Sakaris et al. (2006) found total annual mortality
rates in the introduced Satilla River of 0.45. Kaeser
et al. (2011, this volume) found a total annual mor-
tality rate of 0.36 in Altamaha River in 2009, which
is similar to our Satilla River estimate in 2007 but
much lower than the 2008 or 2009 estimate. Lower
rates of total annual mortality were documented on
other introduced populations in Georgia, includ-
ing the Ocmulgee River (0.20) in 1997 (Sakaris et
al. 20006), the Flint River (0.29) in 2007 (Kaeser et
al. 2011), and Ichawaynotchaway Creek (0.31) in
2009 (Kaeser et al. 2011). Furthermore, Kwak et
al. (2006) documented lower total annual mortality
rates ranging from 0.16 to 0.20 in three introduced
flathead catfish populations along North Carolina’s
Atlantic slope rivers. Thus, after removal efforts, our
estimates of total mortality were substantially higher
than most published values for both introduced and
native populations for this species.

Robinson’s (1997) modeling suggested that a
reduction of total mortality to 0.40 would increase
the number of large fish and improve the size struc-
ture after he had estimated that 4 averaged 0.56 over
several years in the native Missouri and Mississippi
rivers. Pine et al.’s (2007) model simulations on a
North Carolina river fish community revealed that
with sustained exploitation (U) of flathead catfish
(0.06-0.25), the potential for restoration of native
fish communities is possible. Sakaris et al. (2006)
reported that their samples probably did not en-
counter the theoretical maximum age (i.e., oldest
fish obtained was age 10) because the population
had not yet stabilized. When enough older fish are
encountered in a sample, the slope of the mortality
estimates will decrease, thus allowing for a lower
mortality rate calculation (i.e., 2007 sample). None-
theless, our estimates of mortality were high relative
to most other published estimates and, as a result,
may have improved native fish community. Future
research should also be directed toward determining
if native fish populations in the Satilla River have
rebounded as a result of the removal.

We documented substantial changes in the size
and age structure of an introduced flathead catfish
population over a relatively short period of time,
apparently due to an intense fish removal effort.
Similar to the scenario described by Daugherty and
Sutton (2005a) for exploited flathead catfish popu-
lations, we found fewer older and larger fish in the
2009 samples, presumably due to the high rate of
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exploitation over the past 3 years. Furthermore,
smaller and younger fish dominated the 2009 size
and age structure data in comparison to the 2007,
which consisted of a more uniform length-frequency
distribution spread out over a broader range of fish
sizes and ages, indicative of a population experi-
encing lower exploitation. It appeared that there
was higher recruitment in 2008 and 2009, based on
length-frequency histograms, as well as an increase
in catch per effort (fish/h) in 2009. Similarly, Kae-
ser et al. (2011) stated that removal efforts by the
GaDNR in the Ocmulgee River from 1997 to 2000
may have influenced relative abundances of flathead
catfish because a decline in catch-per-effort biomass
was observed followed by a separate increase in the
frequency of small individuals in 2001 and 2003.
Futhermore, Zipkin et al. (2008) found similar in-
creases in the abundance of young smallmouth bass
Micropterus dolomieu in Moose Lake, New York
and attributed this increase to recruitment overcom-
pensation in response to 7 years of smallmouth bass
removal. Like smallmouth bass, the flathead catfish
population in the Satilla River appeared to respond
to fish removals by increasing recruitment. In addi-
tion, we observed that some fish matured at a much
smaller size and younger age than is typical for flat-
head catfish.

As a result of these findings, a dome-shaped
stock recruit curve may exist on the Satilla River
flathead catfish population, and describing the shape
of this curve will influence how effective removal
programs like this one can become. If recruitment
continues to increase following removal efforts, this
would require increased sampling effort to obtain a
maintenance control level. Future work should char-
acterize the stock recruit relationship for flathead
catfish. Alternately, it is possible that, through time,
when large fish became scarce in the later years of
sampling in 2008 and 2009, electrofishing catch in-
cluded more small fish because sampling crew had
selectively targeted larger fish in the beginning of the
intense removal (2007). Known electrofishing gear
bias could be partially responsible for the results we
observed (Hardin and Connor 1992; Hilborn and
Walters 1992; Reynolds 1996; Cunningham 1998;
Bayley and Austen 2002). Future studies should
quantify electrofishing catchability for flathead
catfish and the potential for a dome-shaped stock—
recruitment curve.

The elevated levels of mortality presented in
this study are encouraging when you consider the
life history of the flathead catfish, being a long-lived
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species that theoretically cannot withstand excessive
harvest (Jenkins and Burkhead 1994; Stauffer et al.
1996; Jackson 1999). Pine et al. (2007) predicted
that at a 33% exploitation rate or higher, flathead cat-
fish populations were not sustainable. Furthermore,
a 95% reduction in flathead catfish biomass was pre-
dicted within a 5-year time span at an exploitation
rate of 54%, nearly extirpating it from the system for
at least 15 years (Pine et al. 2007). It appears that by
using Pine et al.’s (2007) maintenance control tech-
niques, the flathead population in the Satilla River
can be kept at a lower biomass. However, maintain-
ing low density would require higher sampling effort
and/or sampling with a gear that is more effective at
removing small fish than electrofishing. Pine et al.
(2007) warned that despite the anticipated decline in
catch rates of all sizes of fish, the predicted benefits
to native fish communities (e.g., redbreast sunfish)
is only achievable if flathead catfish exploitation
is sustained at a high level. Reduced exploitation
would allow flathead catfish populations to revert
back to pre-exploitation levels, and as a result, na-
tive fish communities would be suppressed (Pine et
al. 2007). Intuitively, complete eradication of flat-
head catfish from the Satilla River seems highly
unlikely, but a maintenance control of this species
could potentially hold the population in check where
positive responses in the native fish community may
occur over time as of the result of suppressed flat-
head catfish biomass and size structure, especially if
the majority of the population is being growth over-
fished to below a size (mean total length in 2009 was
281 mm TL) where piscivory is not the predominant
feeding behavior (Guier et al. 1981; Jolley and Irwin
2003; Pine et al. 2005).

Our findings indicated that some flathead cat-
fish in the Satilla River responded to high exploita-
tion by maturing at smaller sizes and younger ages.
Many studies have reported total length at sexual
maturity for flathead catfish (Barnickel and Star-
rett 1951; Minckley and Deacon 1959; Munger et
al. 1994). Munger et al. (1994) found that flathead
catfish in Texas reservoirs become sexually mature
between ages 2 and 5 and were between 29 and 63.5
cm. Jackson (1999) reported that sexual maturity in
flathead catfish is reached in 3—5 years and between
total lengths of 40 and 75 cm (1.5-4.0 kg). In previ-
ous removals before 2007, GaDNR staff document-
ed that Satilla River flathead catfish did not become
sexually mature until 50 cm or larger (Deener, per-
sonal communication), but with the finding of age
2, 20-cm mature fish, there appeared to be a shift
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to sexual maturity at smaller sizes, which may have
occurred due to the increased exploitation, similar
to what has been observed for some marine species
(e.g., Haug and Tjemsland 1986). To our knowledge,
this phenomenon has not been reported for flathead
catfish. We surmise that the reduction in the age
at maturity is a compensatory response due to re-
duced stock size. Furthermore, higher exploitation
on the later maturing individuals relative to the early
maturing individuals may also have contributed to
these changes. Life history theory does predict that a
change in mortality schedules would cause selection
for earlier maturation, increased reproductive invest-
ment, or a change in growth rate (Roff 1992; Stokes
et al. 1993; Law 2000). Thus, it does appear that the
small number of young, mature females found in
2007 and 2008 could be selecting for a higher repro-
ductive investment; hence, the gravid eggs found. As
high rates of exploitation via these targeted removal
activities continue for this population, the gravidity
and age estimation of smaller flathead catfish should
continue to be monitored. It is important to note that
high water conditions during the beginning of sam-
pling in 2009 could have prevented the collection
of any small gravid flatheads, as found in 2007 and
2008.

Our study documented significant changes in
the age structure, condition, size structure, and bio-
mass of the population over the study period, sug-
gesting the removal efforts altered the population.
Unlike the Altamaha River, Georgia (Weller and
Geihsler 1999), where a flathead catfish fishery is
desired, the public desires a more traditional native
sunfish fishery on the Satilla River (Georgia Depart-
ment of Natural Resources, unpublished data), mak-
ing an electrofishing removal program acceptable
to the public. This fish removal may be appropriate
in rivers that display similar size and nature as the
Satilla River. However, high exploitation may need
to be continued indefinitely in order to keep the flat-
head catfish biomass and size structure suppressed.
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