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INTRODUCTION
 

This study was conducted to assess fish population and community 

structure and to develop a map of the existing lake morphometry in 

Perch Lake. Perch Lake is a 13.2 ha man-made impoundment of the 

La Crosse River located in Section 13. T17N. R4W. Monroe County. 

Wisconsin and located on the eastern edge of the City of Sparta. 

A pre-renovation survey of the lake was conducted in 1976 by the 

Wisconsin Department of Natural Resources (DNR) (Talley 1976). A 

brief paragraph summarizing the report follows. 

The landscape is glacially formed and sandy soils dominate the 

river basin. This reach of the La Crosse River is characterized by a 

steady base flow and minimal flooding problems. Early settlers to the 

area recognized that these characteristics had good potential for power 

production. Sparta owes much of its early development to the large 

number of dams built in the area between 1850 and 1875. The Perch Lake 

dam is owned and maintained by the City of Sparta and is of the stop 

log type. Originally called the paper mill dam. the Perch Lake dam was 

first used as a grist mill and later to generate electrical power. In 

their 118 year history. both the dam and lake have been subject to 

considerable manipulation. The dam was rebuilt in 1901 and 1918. and 

received extensive repairs in 1960. The dam no longer performs any 

power-generated function but is maintained to provide recreation. 

The recreational potential of Perch Lake is limited because of its 

small size and shallow depth (d = 2.1 m). The lake was partially 

excavated first in 1960 and most recently in 1980. The 1980 attempt 

proved to be unsuccessful because large amounts of sediment. which 

would normally have been trapped by an upstream impoundment (Angelo 



cross-sectioning of fin rays, and the cross-sectioning of ossified 

structures such as otoliths and spines. Of these methodologies the use 

of scales is the most widely used and extensive literature exists 

explaining the technique and validity of the method (Adams 1931, Butler 

and Smith 1953, Campbell and Witt 1953, Car1ander 1949, Dery 1983, Hi1e 

1950). One important consideration of the scale method is the 

selection of scales from key regions of the fish's body (Hi1e 1970). 

These key regions vary amoung different species of fishes and have been 

identified as the areas that are least susceptab1e to natural scale 

loss and consequent regeneration (Ricker 1971). Back-calculated growth 

data, as outlined by Ricker (1971), are useful in determining if growth 

is occurring normally or if it is irregular relative to documented 

regional growth rates. Slower than normal regional growth rates imply 

SUboptimal growth conditions usually due to some density dependent 

mechanism such as overabundance of a particular or several species. 

Length-frequency distributions also provide a description of 

population structure. These distributions and changes in distributions 

with time can help in understanding the dynamics of populations and in 

identifing problems such as year class failures or low recruitment, 

slow growth or excessive annual mortality (Nielson and Johnson 1983). 

Along with length measurements, individual weights can be used to 

establish a length-weight relationship for a particular population. In 

fishes the length-weight relationship can usually be adequately 

represented by the equation-log W= log a + b log TL (Ricker 1971), 

where W= weight, TL = total length, and a and b are fitted 

coefficients. Ricker (1971) adds that the coefficient b takes on a 

value most always between 2 and 4, and often close to 3. Length­
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weight relations describe structural characteristics of individuals 

within populations (Nielson and Johnson 1983) and the relationship can 

be compared to other documented length-weight relationships within a 

particular region as an index of condition. 

Condition indices are derived from length-weight ~relationships 

(Nielson and Johnson 1983) and reflect the IIplumpnessll or well-being of 

the fish (Ricker 1971). The traditionally used index of condition is 

the ponderal index: K = W/L3, where W= weight, L = total length, and 

K is defined as the condition factor (Ricker 1971). More recently a 

new index of condition, relative weight (Wr ), has been adopted (Wege 

and Anderson 1978). This index is calculated by dividing the weight of 

a fish by a North American standard weight for its length and 

multipling by 100 (Anderson 1978). A distinct advantage of the Wr 

index is one set of standard weights can be used by biologists so that 

calculated Wr values can be compared among all users. 

Two final structural indices to be discussed in this text are 

proportional stock density (PSD) and relative stock density (RSD). 

These indices have been recently developed along with Wr to involve the 

new recreational fishery concepts of quality and optimization (Anderson 

1978). PSD is calculated by dividing the number of fish of quality 

size (36-41% of the world record) by the total number longer than 

minimum stock size (20-25% of the world record) and mul tipl ing the 

quotient by 100 (Anderson 1978). RSD measures the proportion of the 

stock compri sed of IImemorabl ell s1 ze, fi sh that are 59-74% of the worl d 

record length (Held 1983), and is calculated by dividing the number of 

IImemorable" size fishes by the total number longer than minimum stock 
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size and dividing the quotient by 100. Length ranges and proposed 

lengths for minimum stOCK, quality, preferred, memorable and trophy 

sizes calculated as percentages of world record lengths for several 

common freshwater fishes were tabulated by Gabelhouse (1981). The 

indices of PSD, RSD, and Wr conform to a concept of optimality in that 

a satisfactory or objective range can be established and calculated 

values much above or below optimal management objective ranges indicate 

that some adjustments of structure may be in order (Anderson 1978). 

The PSD index was originally developed to establish management 

objective ranges for bass/bluegill communities typical of midwestern 

farm ponds. A PSD tic-tac-toe diagram was designed by Anderson (1978) 

to assess the relationship between bass PSD's and bluegill PSD's, and 

he recommended a management objective range of 40-60~ for bass and 

20-40~ for bluegill. More recently, Held (1983) and Goedde and Coble 

(1981) applied the index to larger more diverse communities by lumping 

together all predator species and all prey species to assess community 

structure. PSD ranges for a balanced community suggested by Goedde 

(1980) were 25-45~ for prey and 35-60~ for predators. Goedde and Coble 

(1981) stated that PSD seems to be useful for evaluating a fish 

community although it considers only relative abundance of quality size 

to stock size fish and if abundance of both increases or decreases, the 

change might not be evident in the PSD index. Held (1983) suggested 

that PSD be used as a tool in conjunction with other indices and 

determinations, and he anticipated that PSD's would offer clues to 

ecological responses of fishes to human influences and natural 

phenomena. 

9 



MATERIALS AND METHODS 

Fish Sampling 

Three seining trips were made in July and August 1983 in order to 

obtain qualitative samples of available forage and young-of-the-year 

fishes. A total of 30 seine hauls was made at intervals along the 

shore with a 3 x 1 m seine (0.3 cm2 mesh). 

Fish samples were also collected on four electrofishing trips 

conducted at night during September 1983. Boccardy and Cooper (1963) 

stated that electrofishing is one of the least selective of all active 

fishing methods, and Reynolds and Simpson (1978) concluded that 

management sampling of fish communities in small impoundments should 

include seining during the summer to assess potential recruitment to 

stock, and electrofishing in the spring or fall to determine stock size 

structure. Reynolds and Simpson (1978) added that electrofishing can 

and should be used to assess stock structure in addition to documenting 

relative capture rates and proposed that one lap of shoreline apppears 

to be useful as a standard method. For purposes of this study, two 

complete laps of the shoreline were fished each sampling trip for a 

total fishing effort of 9.75 hours. Pulsed D.C. current (320 volts, 

6-10 amps) was used, since Ricker (1971) described D.C. current as 

being particularly useful in turbid waters or in thick weeds and 

whenever it is important not to damage fish. Captured fishes were held 

in a 285 L tank until processed. 

Processing 

All fish were identified and counted. Large specimens (> 30 mm) 

were measured to the nearest millimeter (total length), weighed to 
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the nearest gram. and released in the field. Small specimens « 30 mm) 

were preserved in lOt fonma1in. They were later measured to the 

nearest millimeter (total length) and weighed to the nearest 0.01 gram 

in the laboratory. Scale samples were taken from all large specimens 

of species captured except white suckers. Because of the high 

frequency of white suckers between 380 and 420 mm. scale samples were 

taken from only about 1/3 of the white suckers in this size group. 

Scales were taken from spiney-rayed species in the area below the 

lateral line at the tip of the pectoral fin. For soft-rayed species. 

scales were collected above the lateral line below the insertion of the 

dorsal fin. Partial caudal fin clips were used to mark fish for 

mark-recapture population estimates. 

Detenminations and Indices 

Three scales from each sample were pressed onto acetate using a 

roller press and ages were detenmined using a Eberbach 2700 projector. 

Increments of growth were measured by placing a paper tab along a 

transect extending from the focus to the anterior median margin of the 

scale according to the method of Car1ander and Smith (1944). 

Back-calculations of growth were performed using the nomograph method 

of Ricker (1971) that assumes a linear relationship between scale 

length and total length of the fish. Scale length-fish length 

regressions were performed using data pairs of mean scale length and 

mean total length of 10 mm fish length intervals. 

Length-frequency graphs were constructed for all abundant species. 

Abundant species were defined as those species with a sample size 

greater than 30. CPUE (fish/hr). percent of total catch numbers. and 
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percent of total catch biomass were calculated for all species. PSD 

and RSD were calculated for abundant species using fish lengths 

proposed by Gabelhouse (1981) (Table 2). A weighted mean predator PSD 

and a weighted mean prey PSD were calculated using a formula given by 

Goedde (1980): Pw = PW/LW, where Pw is the weighted mean predator or 

prey PSD, P is the PSD for each predator or prey, and Wis the 

weighting factor CPUE. 

Length-weight regressions were performed using data pairs of mean 

weight and mean length at 10 mm length intervals for abundant species. 

The conditon factor K was calculated for abundant species and Wr was 

calculated for largemouth bass, black crappie and bluegill. W was notr 

calculated for other species due to the lack of adequate standard 

length-regressions (Anderson 1985). 

Population Statistics 

Population estimates were calculated using the Schnabel (1938) 

modification of the multiple census Peterson estimate. The multiple 

census estimate is derived using the following formula: 

n 
l: (Mi Ci)

i=lN = 
( n 
(L Ri) + 1 
(i=l 

where N is the population estimate, Mis the number of marked fish, 

C is the number captured, R is the number of recaptured marked fish, 

and i is the sample number. A simplified equation to calculate 95% 

confidence limits given by Ricker (1958) is: 

n n 
L Ri + 1. 92 + 1. 96 2 JRi + 1 
i=l - i=i 
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Table 2:	 Minimum sizes (total length in mm) used to define stock. 

quality. and memorable sized fishes for purposes of 

calculating PSD and RSD values for species taken from Perch 

Lake. Monroe County. Wisconsin. (After Gabel house 1981). 

Stock-size Qual i ty-si ze Memorab1e- size 
Species ( II11l ) (mm) (mm) 

Largemouth bass 200 300 510
 

Northern pi ke 350 530 810
 

Black crappie 130 200 300
 

Pumpkinseed 80 150 250
 

Bluegill 80 150 250
 

Yellow bullhead 150 230 380
 

Yellow perch 130 200 300
 

Green sunfi sh 80 150 250
 

White sucker 130 210 370
 

Common carp 280 410 660
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where R is the number of recaptured fish. The equation replaces the 

denominator of the multiple census estimate formula shown above and the 

resultant values of N identify the lower and upper 95% confidence 

limits of the population estimate. 

The four sample trips for this investigation were conducted over a 

three week period and were not less than three days apart. It was 

assumed that this sampling procedure minimized increases and decreases 

in stock numbers. It was also assumed that the minimum three-day 

interval between sampling trips allowed for random redistribution of 

marked fish. Observed mortalities due to sampling included five white 

suckers, three carp, and one northern pike. 

Lake Mapping 

An outline of the lake was drawn using an aerial photograph 

obtained from the U.S. Department of Agriculture, Monroe County ASCS 

office in Sparta, Wisconsin. The slide was projected onto a wall and, 

after making sure the projector was level, the shoreline was traced. 

Depth measurements were conducted through the ice and recorded using 

sonar equipment every 10 m along 16 predetermined transects. Transects 

were arranged in a criss-cross manner and defined by taking compass 

headings from strategic points that could be located on the aerial 

photograph. The map scale was calculated from measured transect 

lengths. 
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RESULTS 

Species Composition 

A total of 16 species were collected in Perch Lake during this 

investigation and for purposes of discussion were placed into four 

management catagories (Table 3). Seine hauls revealed several 

young-of-the-year largemouth bass, bluegills, and pumpkinseeds. 

Relative to these three species very few forage fishes were netted. 

Of the forage species observed, golden shiner, blackside darter, and 

johnny darter were most abundant. Two remaining species observed in 

seine hauls were bluntnose minnow and northern pike (two fingerlings). 

Electrofishing revealed an abundance of largemouth bass, white 

suckers, and black crappies. The white sucker catch contained mostly 

adult fish (98%) and the black crappie catch was comprised primarily of 

young-of-the-year fish (98%). Other species that were abundant in 

electrofishing catches included northern pike, pumpkinseeds, bluegills, 

common carp, and northern brook lamprey. Species observed in low 

numbers included yellow bullheads, yellow perch, green sunfish, and 

freshwater drum. 

Relative Abundance 

Population estimates were calculated for the four species for 

which sufficient fishes were marked and recaptured to provide an 

estimate containing less than 2% bias as recommended for research 

purposes by Robson and Rieger (1964). The four species included: 

largemouth bass, northern pike, white sucker, and common carp and the 

estimates were 907, 142, 965, and 207, respectively (Table 4). These 

data show that white suckers and largemouth bass were the most abundant 
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Table 3:	 Species and number of fish taken by electrofishing and 

seining from Perch Lake, Monroe County, Wisconsin during 

September 1983. 

Management 
catagory Species Number 

Predators 

Panfish 

Rough fish 

Forage 

Largemouth bass (Micropterus salmoides) 374
 

Northern pike (Esox lucius) 47
 

Black Crappie (Pomoxis nigromaculatus) 212
 

Pumpkinseed (Lepomis gibbosus) 63
 

Bluegill (Lepomis macrochirus) 39
 

Yellow bullhead (Ictalurus natal is) 16
 

Yellow perch (Perca flavescens) 1
 

Green sunfish (Lepomis cyanellus) 1
 

White sucker (Catostomus commersoni) 307
 

Common carp (Cyprinus carpio) 63
 

Freshwater drum (Aplodinotus grunniens) 1
 

Brook lamprey (Ichthyomyzon fossor) NC*
 

Golden shiner (Notemigonus crysoleucas) NC*
 

Bluntnose minnow (Pimephales notatus) NC*
 

Blackside darter (Percina maculata) NC*
 

Johnny darter (Etheostoma nigrum) NC*
 

* Species not counted. See text for discussion of relative abundance. 
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