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ABSTRACT

We evaluated the population characteristics of an unexploited population
of yellow perch (Perca flavescens) in recently formed Parks Pond, South Dako-
ta.  Yellow perch (N = 203) were collected with trap nets immediately prior to
spawning in early April 2000.  The majority of our sample consisted of male
yellow perch (73%).  Size structure of female yellow perch [proportional stock
density (PSD) = 100] was higher than that of male perch  (PSD = 43).  Age
structure of male fish was skewed toward younger individuals; 79% of males
were younger than age 4.  Conversely, nearly half of all female yellow perch
collected were at least 4 years of age (47%).  Maximum age of yellow perch in
our sample was 5.  Total annual mortality for the entire population based on
the catch-curve method was 54%, which represented an estimate of natural
mortality in the absence of fishing.  Male yellow perch had a higher natural
mortality rate (64%) than female perch (27%).  Yellow perch in Parks Pond
reached 254 mm at 3.5 years of age; female perch reached 254 mm faster (2.8
years) than male perch (4.6 years).  Based on predictive modeling, introduc-
tion of angler exploitation at rates greater than 35% would likely result in
marked reductions (>33%) in the number of 254-mm perch in the population
if natural mortality remained constant. 
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INTRODUCTION

Parks Pond is a privately owned water body in northeastern South Dako-
ta that developed because of unusually high precipitation during the mid- to
late 1990s.  Because the lake is located entirely on private property, the yellow
perch (Perca flavescens) population had not been exploited at the time of this
study.  Thus, this unique situation allowed us to evaluate the characteristics of
an unexploited yellow perch population.  The objectives of this study were to
1) determine the population characteristics of a newly developed but unex-
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ploited yellow perch population, and 2) predict the effects of various levels of
angler exploitation on the perch population using a simulation model.

METHODS

Parks Pond, located approximately 5 km south of Holmquist in Day Coun-
ty, has a surface area of approximately 120 ha and a maximum depth of 9.1 m.
Yellow perch were collected from the lake by South Dakota Department of
Game, Fish and Parks (SDGFP) personnel using trap (i.e., modified fyke) nets
during April of 2000, just prior to perch spawning.  Thus, we expected the sam-
ple to be skewed toward mature adults.  

Yellow perch size structure was visually assessed using length-frequency
histograms, and quantified using proportional stock density (PSD; Anderson
and Neumann 1996).  All lengths were recorded as total length (TL).  Sagittal
otoliths were removed for age determination.  Two readers aged whole otoliths
under a dissecting microscope; if discrepancies occurred between the two
readers, the otolith was viewed again and a final age assigned.  Total annual
mortality rates were determined from age structure using catch-curve analysis
(Ricker 1975).  Growth was summarized using mean lengths at age (i.e., time
of capture) and the von Bertalanffy (1938) model.  Size structure, age structure,
mortality, and growth were determined for all fish combined, and individually
by sex.  To determine the potential effects of angler exploitation on this yel-
low perch population, we utilized the yield-per-recruit model provided in the
Fishery Analyses and Simulation Tools (FAST) software (Slipke and Maceina
2000).  We input the total annual mortality rate and the von Bertalanffy growth
parameters for Parks Pond yellow perch that were calculated during this study.  

RESULTS AND DISCUSSION

Population Structure and Dynamics

Two hundred and three yellow perch were collected in the trap-net sam-
ple; 73% of the sample consisted of male perch (Fig. 1).  The PSD for females
was 100, while PSD for males was 43; these two values were significantly dif-
ferent (X2 = 53.26, P<0.001).  However, trap nets were used to collect yellow
perch during spawning, males typically mature at a smaller length than fe-
males, and males typically have a higher total annual mortality rate than fe-
males.  Thus, the sampling gear and time likely explain the difference in size
structure between sexes (Craig 1987; Carlander 1997).  While maximum lengths
were similar between the sexes, modal length was 300 mm for females but on-
ly 150 mm for males.

Age structure of male fish was skewed toward younger individuals; 79% of
males were younger than age 4 (Fig. 2).  Conversely, nearly half of all female
yellow perch collected were at least 4 years of age (47%).  Maximum age of
yellow perch in our sample was 5, which likely is due to the young nature of
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the population in this newly flooded lake.  Yellow perch commonly reach age
10 in Michigan, Minnesota, and Wisconsin lakes (Carlander 1997).

Total annual mortality for the overall population sample was 54%; howev-
er, mortality for males (64%) was much higher than for females (27%).  Because
the yellow perch population in Parks Pond was unexploited, total annual mor-
tality was considered an estimate of natural mortality.  Yellow perch mortality
rate commonly are highly variable, varying among geographic locations and
among age groups within a population (Carlander 1997).

Overall growth of yellow perch in Parks Pond was relatively fast (Figure
3).  Based on the von Bertalanffy model, yellow perch in Parks Pond reached
254 mm at 3.5 years of age.  In a summary of 20 South Dakota yellow perch
populations, Willis et al. (1992) found that perch averaged 251 mm at age 5.
Female yellow perch reached 254 mm faster (2.8 years) than male perch (4.6
years) in Parks Pond.  Mean length at age was significantly higher for female
than male yellow perch (P<0.002 for all cohorts).  Female yellow perch com-
monly exhibit faster growth and lower mortality rates than males (Craig 1987).  

Figure 1. Length frequency of all (top),
female (middle) and male (bottom) yellow
perch collected with trap nets from Parks
Pond, South Dakota, just prior to spawn-
ing in April of 2000. PSD = proportional
stock density.

Figure 2. Age structure of all (top), fe-
male (middle) and male (bottom) yellow
perch collected with trap nets from Parks
Pond, South Dakota, just prior to spawn-
ing in April of 2000. A = total annual
mortality based on a catch curve.
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Simulated Effects
of Exploitation

Based on predictive equi-
librium-yield modeling, in-
troduction of angler ex-
ploitation at rates of 35% or
greater would result in re-
ductions of 33% or more in
the relative abundance of
254-mm perch in the popu-
lation (Figure 4).  Because
of the fast growth rates ex-
hibited by this population,
a moderate number of yel-
low perch could be harvest-
ed while still retaining 254-
mm perch in the popula-
tion.  Yellow perch ex-
ploitation rates ranged from
2 to 25% in Nebish Lake,
Wisconsin, and from 5 to
34% in Escanaba Lake, Wis-
consin (Kempinger et al.
1982).

The weaknesses of this
prediction are that we are
uncertain whether compen-
satory changes may occur
in fish growth or mortality
over time.  Compensatory
changes have been docu-
mented (e.g., Allen et al.
1998; Bister 2000), but such
occurrences commonly
vary by water and often
cannot be predicted.  Re-
gardless, the model does
allow insights into potential
population structure
changes at various levels of
exploitation.

Figure 3. Growth of all (top), female (middle) and
male (bottom) yellow perch collected with trap
nets from Parks Pond, South Dakota, just prior to
spawning in April of 2000. Stars represent ob-
served mean length at age while the lines indicate
predicted growth from the von Bertalanffy model.
L-infinity = theoretical maximum length;
k = growth coefficient.

Figure 4. Predicted relative abundance of 254-mm
yellow perch at various levels of angler exploita-
tion in Parks Pond, South Dakota, based on simu-
lation modeling. The FAST model predictions are
based on a single cohort that begins with 100
age-0 fish. The model then calculates the number
of yellow perch still present in the lake when they
reach 254 mm in total length, given various levels
of exploitation.
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