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ABSTRACT 

A creel census and an age and growth study were 

conducted on Lake Onalaska, Wisconsin. The lake is part 

of Navigation Pool 7 of the Upper Mississippi River, and 

provides a major bluegill fishery in Wisconsin. This 

study was conducted to estimate the winter harvest of 

bluegills and to determine their growth rate. 

The creel census was based on a half-day sampling 

schedule in which a single clerk gathered harvest data. 

Car counts were used to estimate angler numbers. Census 

data were collected on all weekend days and on two weekdays 

per week. Sample data were used to project the winter 

harvest of bluegills. 

Fish we~e aged by the scale method. The mean total 

lengths at annuli I through VIII were determined to be 

41.3, 75.9, 117.1, 158.6, 183.5, 212.1, 239.5, and 227 mm, 

respectively. Harvested bluegills averaged 178 mm and 136 g. 

The projected harvest was based on data obtained from 

3,429 anglers. The total projected harvest for the winter was 

233,061 bluegills taken by 25,402 anglers during 96,519 

hours of fishing over a 17-week season. The total projected 

weight of the catch was 31,696 kilograms (69,816 pounds). 

The projected catch-per-angler hour was 2.41. Fifty-two 

percent of the bluegills harvested were taken during the 

first five weeks of the ice fishing season. 
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INTRODUC1'ION 

,Purpose 

This investigation was conducted to assess the winter 

harvest of bluegills, Lepomis macrochirus, from Lake 

ka, Wisconsin during the winter of 1976-1977. Length 

were collected to determine annual growth rates and 

ascertain the age at which bluegills ente~ the winter 

fishery. 

Harvest data, growth rates, species ..:;omposition, and 

relations of species to their environment provide 

useful information in evaluating a fishery. 

History 

Lake Onal~ska~ a primA panfish produc5ng area, is the 

most important fishing area in Pool 7 (Finke 1964). The 

Upper Mississippi River Conservation Commission has period

ically conducted creel surveys on the- Upper Mississippi 

River since the formation of the lock and dam system 

(Greenbank 1957J Hubley and Jergens 19603 Nord 1964; Wright 

1970; and Fleener 1975). However, these studies were con

ducted on a pool by pool basis and did not consider Lake 

Onalaska as a separate entity. However, mention is made 

extremely large harvests of bluegills from Lake Onalaska 

during the winter seasort. 

Lake Onalaska was formed in 1937 when the present lock 

dam system was established by the u.s. Army Corps of 

Engineers to provide commercial navigation on the Upper 



M sissippi River. The lake is part of Navigation Pool 7 

and is formed by the confluence of waters above dams on 

the Mississippi and Black Rivers. Pool 7 extends from Lock 

and Dam 7 at Dresbach, Minnesota (rivermile 702.5) to Lock 

Dam 6 (rivermile 714.0) at Trempealeau, Wisconsin. 

Onalaska encompasses approximately 53% of Pool 7 

(Finke 1964), has a surface area of 2,186 hectares (5400 

acres), and a mean depth of 1.2 to 1.3 meters (Claflin 1977). 

lake bed is virtually flat and shall~w throughout and 

contains numerous stump areas, many small islands, and 

abundant weed growths which cover much of the lake in late 
\ 

summer. Prior to inundation the lake area was primarily 

marsh meadow, with interspersed stands of cottonwood and 

willow trees. Some of the area was utilized by farmersr 

primarily for the production of hay (Claflin 1977). 

Since its inundation in 1937, Lake Onalaska has been 

filling with sediments resulting from alluvial action or 

dredging. The decrease in depth has been accompanied by a 

marked increase in aquatic vegetation (Claflin 1977). The 

resulting shallow water and abundant vegetation have 

created a favorable habitat for bluegill production and 

survival. 
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Life History 

The bluegill, Lepomis macrochirus, is a highly pop

panfish, esteemed for its high quality flesh and 

the sport it provides to anglers. It is a member of the 

Family Centrarchidae which has a wide distribution 

North America. The natural range of the bluegill extends 

Minnesota eastward to Lake Champlain and south to the 

of Mexico (Eddy and Underhill 197L~) , but it has been 

transplanted to most of the contiguous states. 

Bluegill habitat is usually characterized as warm, 

shallow, eutrophic lakes or river backwaters having abundant 

vegetation (Snow et al. 1960). Newly-hatched fry feed on 

phytoplankton and zooplankton. Adult bluegills and large 

fi~gerlings ~rc primarily curnivcrcus, fee1ing on such 

organisms as worms, small crustaceans, small fish, and a 

variety of insects (Di Costanzo 1957; Dugan 1961J 

1971J and Merz 1974). 

Bluegills spawn intermittently from late May through 

and produce offspring of 

year class. A single blueg 

iderable size range in 

may lay from 3,000 to 

,000 eggs at each spawning and may spawn several times in 

one year (Dugan 1961 and Snow et al. 1960). The number of 

produced depends on the size of the female and her 

supply prior to spawning. Bluegills are polygamous and 

of several females may be deposited in a single nest. 

nest, eggs, and fry are guarded by a male until the 

young can fend for themselves (Nord 1967). 

J 



Growth of a bluegill is directly related to its food 

supply. The optimum temperature range for growth is between 

.6 and 26.7 C (Emig 1966) and, in Wisconsin, bluegill 

slows markedly or stops during the winter months. 

Creel Census 

Creel censuses are tools managers use to estimate the 

harvest from a body of water. Census procedures must be 

based on the endemic qualities of the fishery if estimates 

are to be accurateT(Neuhold and Lu 1957 and Carlander et 

• 1958). Each census procedure must be tailor-made to fit 

a given fishery. 

Sample Sites 

A preliminary creel census during the winter of 

5-1976 provided basic information from which sample 

site selection and data collection methods were selected. 

Ice fishing on Lake Onalaska was concentrated in six dis

tinct areas during the winter of 1975-1976. Sampling sites 

indicated in Figure 1 were as follows: 

A. Fishermen's Road 

B. Deerfarm 

c. Red Sails 

D. Massey's Lot 

E. Pedretti's Lot 

F. Indian Camp Lot 

Large portions of Lake Onalaska were infrequently 

fished during the winter and most of the pressure was con-

4 



' Figure 1. Map of Lake Onalaska, which is part of Pool 
7 of the Upper Mississippi River, depicting 
the six creel census sample sites. 
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centrated in only four of the six sampling sites. All ice 

fishing was restricted to the Wisconsin side of the lake, 

largely due to the fact that public access sites are found 

on the Wisconsin side (Nord 1964; Wright 1970; and 

Fleener 1975). 

All sampling sites had a parking facility adjacent to 

a paved road with easy access to fishing areas. Three 

s es (Massey's, Pedretti's, and Indian Camp) charged a 

$.50 fee for parking; other sites were free. When the ice 

became thick enough to support a car, many anglers drove 

onto the ice to fish. 

Definitions 

The following discussion of ice fishing involves 

several Ufiique terms not associated with angling during 

o seasons of the year. These terms must be defined and 

include the following: 

1. Early ice. Early ice is that time of winter when 

ice-cover is first formed and for the first several 

ensuing weeks. The ice during this period is usually 

less than 5 centimeters (em) thick, clear, and free 

of snow. High catch rates are characteristic of this 

time period. 

2. Late ice. Late ice marks the last few weeks of the 

winter fishing season. The ice at this time is 

melting and is often less than 5 centimeters (em) 

thick. This period is characterized by progress-

6 



ively warmer temperatures and increased catch rates. 

J.Ice shan~. An ice shanty is a portable shelter con

structed by fishermen to protect themselves from the 

elements. Shanties vary in construction; some are 

sturdy wood framed structures, while others are 

tent-like. Wisconsin regulations require that all 

shanties must be removed from the ice by March 1. 

4.Creel limit. Creel limit is the maximum number of a 

given species that an angler may have in his pos

session on any fishing day. The bag limit of blue

gills during this study was set by the Wisconsin 
I 

Department of Natural Resources at 25 per day. 

5.~omplete tri~. A fishing trip in which a fishing 

party had completed fishing for the day when inter

viewed by the census clerk. 

6.Incom£le~e trip. A fishing trip in which a fishing 

party had not completed fishing for the day when 

interviewed by the census clerk. 

?.Fishing party. A group of anglers who arrived in 

the same car and whose catch and hours spent fishing 

were recorded together. 

8.Progressive car counts. A count made by the census 

clerk as he moved by car at a fixed rate along the 

shore and counted the number of cars associated with 

the anglers. 

9. Area. The six sample sites were divided into two 

areas (A and B) for the sampling schedule. Area A 

7 



contained Fisherman's Road, Deerfarm, and Pedretti's. 

Area B contained Red Sails, Massey's and the Indian 

Camp. 
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METHODS AND MATERIALS 

Fish Collection 

Bluegills for age and growth studies were collected 

from Lake Onalaska in the months of February, April, May, 

, and July of 1976 using hook and line, an A.C. boom

shocker, and frame nets. 

The frame nets consisted of two front rectangular 

frames (1.8 x 0.9 m) and five hoops (0.8 m diameter) with 

1.3 em square mesh netting. Frame nets we~e usually set 

perpendicular to the shore with the lead anchored on the 

shore. Twenty-four-hour sets were made. 

Boomshocking was conducted during night-time hours 

us 230 volts, three-phase 180 cycle, A.c. current. Fish 

during the 30-minute shocking ru...l'ls were held in a 

live tank and later transfered to a pontoon boat for pro

cessing. 

Fish were also sampled from the winter catch of anglers 

who used ice fishing poles baited with insect larvae, worms, 

or jigs. 

Processing of Collected Fish 

Selected anglers were chosen and data from all fish in 

catch were recorded. Fish were weighed to the nearest 

(g), measured to the nearest mm, and returned to the 

fisherman. Total lengths were collected from all fish in 

samples, but weights were not always taken due to time 

tors or inclement weather. Bluegills collected by the 

9 



crew in the spring and summer were stored in 

in and processed in the laboratory at a later 

-~~~nvimately 10 scales were removed from the left 

bluegill in the area below the lateral line 

tip of the pectoral fin pressed against the body 

). Scales were cleaned with a wet cloth to 

mucous which might interfer with reading annuli. 

imprints were made on cellulose acetate slides (0.6-

ckness) using a roller press according to the method 

th (1954). Approximately seven scales from each fish 

• The slides were then studied using an 

h Projector at a magnification of 40X. Scale im

ns were read by two individuals and reread at a 

time. Regenerated scales were discarded. Scale 

made along a line from the focus anteriad 

last circulus in the interradial space 

the middle of the anterior field (Reiger 1962). 

les were read from each fish and lengths at each 

were averaged. 

Analysis 

body-scale relationship was computed for 636 

15 mm intervals. Total length-scale 

egression analyses (Whitney and Carlander 1956) 

ted using the LACE computer system of the 

Wisconsin. The equation used for the regres-

10 



TL = a+ b (SL) 

where TL = total length (mm) 

a = y intercept 

b = slope of the line 

SL = scale length {mm) 

information was used to construct a nomograph 

Hile (1948) and Carlander and Smith (1944). 

the fish at each annulus formation was then 

using the nomograph. 

length-weight relationship was determined for 

mm increments by comparing the mean total 

the mean weight for each interval using the 

curve fit. This relationship wa~ derived using 

system and calculated from the expression: 

W = a(TL)b 

where W = weight in grams 

a = adapted variable 

TL = total length in mm 

b = adapted variable 

lengths and weights were used to determine 

factor (K), or Ponderal Index, using the 

W = weight in grams 

L = total length in mm. 

11 



Creel Census Procedure 

The sampling procedure in this study involved a med

ication of Method Four of Best and Boles (1956). Data 

jection and the use of two weekdays and two weekend 

per week were major modifications. Weekdays were con

s ered separately from weekends, as advised by Moyle and 

Franklin (1957), since fishing pressure is usually heavier 

on weekends. Every week of the fishing season was sampled. 

Four half-day samples were taken during each week 

according to the following schedule. Both weekend days 

and two weekdays were sampled each week. Weekdays sampled 

fo ed the pattern of Monday-Wednesday, Tuesday-Thursday, 
I 

Wednesday-Friday, Thursday-Monday, and Friday-Tuesday. 

Angling periods were designated as early (10 AM-

1 PM) or late (2 PM-5 PM). Early and late time periods 

were alternated each week for both weekends and weekdays~ 

Sampling time periods were reversed every week (See 

1). 

The selection of early and late sampling time periods 

based on data from the preliminary winter fishing census 

of 1975-1976 and from data obtained from Finke (1964) who 

determined that 11 AM-1 PM and 3-5 PM were the periods of 

winter fishing pressure on Pool 7. Car counts 

hourly for several fishing days during the winter of 

1975-1976 verified that these periods had the most pressure 

counts made during the 11 AM-1 PM and 3-5 PM 

iods would enable the census clerk to obtain data from a 

12 



er of anglers. If a fishing trip overlapped 

early and late periods, an equal chance existed 

angler would be checked or that he would leave 

was contacted. Such likelihoods should equalize 

fishing season. 

sive car counts were taken at 11 AM and J PM 

on the scheduled sampling time. Car counts 

30 minutes to complete. All cars in the 

and on the ice were included in counts. Com

counts were taken at all sites for every half-day 

During each two week period, two car counts were 

from each site for early and late sample times 

weekdays and weekend days. To obtain the number of 

half-day of fishing at a sample site during a 

time period, the car counts were averaged. 

s icant problem was encountered in determining 

the number of anglers per car. This was 

e by conducting interviews of·fishing parties to 

ine the number of anglers in each car. Data obtained 

1 members of a fishing party were recorded on a 

interview form. Therefore, each fishing party was 

only once in determining the average number of 

party. The average number of anglers per party 

iplied by the number of cars to determine the 

anglers at each site on each sampling half-

ar~a (A and B) was alternated in the sampling 

lJ 



s for weekdays and weekend days. The sampling pattern 

areas A and B was reversed every two weeks (Appendix 

1). Harvest data were calculated for each site. 

The census clerk attempted to interview all anglers 

during a given sampling time unless the number of anglers 

present was very large. If this was true, at least 60% of 

the groups present were interviewed. Time required to 

interview anglers at the other sites on each sampling 

half-day limited the number of interviews that could be 

at any one location. 

An interview sheet was prepared for each party of 

If any member of a party could not be contacted, 

were discarded. Interview sheets included the 

time fishing began, time of interview, site sampled, 

the trip was complete or incomplete, number of 

in the group, and species composition and numbers 

catch. When possible, the census clerk inspected 

catch to verify numbers and species but some anglers 

not permit an inspection of their catch. If anglers 

leaving, the clerk was forced to rely on angler replies 

census questions. When information was gathered from 

answers, the clerk described a pumpkinseed (Lepomis 

......._.....;.;;..;;:;.=) and a bluegill in order to prevent misidentification 

catch. 

Bluegills from angler catches were measured on several 

days. Catches were selected independent of numbers 

of fish in the catch and all fish in the creel were 

14 



data were projected at two week intervals for 

ing site. Data were projected separately for 

days and for weekdays and were later totaled for 

• Number of bluegills caught and hours of fishing 

for each half-day sample were used to determine 

catch-per-angler hour. Projected harvest from each 

-day sample was determined by multiplying the catch-

by the number of anglers and the length of 

Weekday figures for one half-day of fishing 

by 10 to obtain an estimate of the harvest 

essure for the 10 weekdays in each two-week sampling 

• Information for a half-day of weekend fishing was 

ied by four to estimate the harvest and pressure for 

weekend days in each sampling period. The projected 

fishing pressure from early and late periods 

determine the total harvest and pressure for 

each sampling period. The projected 

fishing pressure from early and late periods 

to determine the total harvest and pressure 

weekdays and for weekend days in the two week period 

• If a site had no anglers present on a given 

projection for that si~a was zero harvest 

Formulae used for pr cting the data are 

Appendix II. 

first 19 days of the census, data were 

from those sites having ice thick enough to 

projected data for this period were cal-

15 



at weekly intervals. A factor of two was used for 

days and five for weekdays when calculating catch 

pressure during this period. Data obtained were totaled 

19 days and treated as the first sampling period. 

16 



RESULTS 

Creel Census 

Anglers interviewed caught a total of 19,911 fish, 

90.7% were bluegills (Appendix III). Yellow 

(Perea flavecens), crappies (Pomoxis nigromaculatus 

Pomoxis annularis), pumpkinseed (Lepomis gibbosus), 

(Micropterus salmoides) combined to 

9.1% of the catch. Six other species were taken 

numbers. 

sample data for all sites indicated that 18,059 

lls were caught by 3429 anglers during 7,865 hours 

This represented a 2.30 catch-per-angler hour 

projected harvest for the winter was 23Ji061 

by 25,402 anglers during 96,519 hours of 

17-week period. The projected catch-per

hour was 2.41 (Table 2). The projected total weight 

catch was 31,696 kilograms (69,816 pot~ds). 

of the projected harvest was taken 

first 5.5 weeks of fishing (Fig.2). During the 

from November 22, 1976 to December 10, 1976, the 

catch-per-angler hour was 4.89s It then dropped 

tly for the rest of the season (Fig.3). Pro

effort were highest from December 11 to 

1976 (Fig.4). 

highest percentage of the projected harvest 

17 



Massey's 

-
- 11/22/76 Fish .521 3198 1749 a - 79 5547 -

to Hours 132 545 555 - - 15 1247 
12/10/76 Anglers 129 302 218 - - 17 666 

Catch/Effort 3.95 5.87 3.15 - -- 5.27 4.45 
~· 

12/11/76 Fish 518 2689 1140 375 274 198 4194 
to Hours 175 881 557 165 156 115 2049 

12/24/76 Anglers 134 314 2.59 55 66 58 886 
Catch/Effort 2.96 3.05 2.05 2.27 1.76 1.72 2.05 

12/25/76 Fish 70 643 174 577 1 19 1484 
to Hours 91 387 220 246 36 8 988 

1/ 7/77 Anglers 65 189 137 115 15 5 526 
Catch/Effort 0.77 1.66 0.79 2.J5 o.o3 2.38 1. 50 

1/ 8/77 Fish 5 313 294 661 0 - 1273 
to Hours 11 211 231 200 1 - 654 

1/21/77 Anglers 13 71 72 01 2 - 249 /-'-

Catch/Effort O.li-5 1.48 1.27 J.31 0 - 1.95 

1/22/77 Fish 2 122 50 5LI-1 0 - 71.5 
to Hours 7 77 123 303 13 -- 523 

2/ 4/77 Anglers 7 47 51 123 1~ - 232 
Catch/Effort 0.29 1. 58 0.41 1.79 0 - 1.37 

2/ 5/77 Fish - 2 114 1169 0 -- 1285 
to Hours - 32 232 578 4 -- 846 

2/18/77 Anglers - 16 130 193 5 - 344 
Catch/Effort - 0.06 0.49 2.02 0 - 1.52 1-' 
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2/19/77 
to 9 

3/ 4/77 An,1ers 6 5 
Catch Effort 1.5 2,. 22 

3/ 5/77 Fish 598 29 
to Hours 158 12 

3/18/77 An,1ers 63 5 
Catch Effort 3.78 2.42 

Winter Fish 1729 7016 
Totals Hours 584 2154 

An,1ers 417 949 
Catch Effort 2.96 3.26 

a = No anglers present 

1 599 
88 276 
41 89 

2.51 2.17 

712 1367 
367 638 
112 205 

L94 2.14 

J+454 5289 
2373 2406 
1020 871 
1.88 2.20 

- -- -
- -- -
- -
- -
- -
- -

275 296 
210 138 

92 80 
1.31 2.14 

855 
383 
141 

2.23 

2706 
11'?5 

385 
2.30 

18059 
7865 
3429 
2.30 

~ 
\0 



·11/22/76 I~ h 9389 36932 10129 a - 1418 57,868 -
to Hours 1874 6hl4 3280 - - 269 11,837 

12/10/76 Anglers 493 1687 864 - - 71 3,115 
Catch/Effort 5.01 5.76 3.09 - - 5.27 4.89 

12/11/76 Fish 8085 33526 15129 2451 2840 1756 63,787 
to Hours 3284 11735 8396 1182 1269 1388 27,254 

12/24/77 Anglers 864 3087 2209 311 334 366 7.171 
Catch/Effort 2 .1+6 2.86 1.80 2.07 2.24 1.27 2.34 

12/25/76 Fish 931 8952 2621 7702 4 58 20,268 
to Hours 1153 5415 4187 3238 194 23 14,210 

1/ 7/77 Anglers 304 1426 1101 853 51 6 3,741 
Catch/Effort 0.81 1.65 0.63 2.38 • 021 2.52 1.43 

1/ 8/77 Fish 147 1841 3008 17002 0 - 21,998 
to Hours 212 1305 2421 4608 15 - 8,561 

1/21/77 Anglers 56 344 638 1213 4 - 2,255 
Catch/Effort 0.73 1.41 1.24 3.69 0 - 2.57 

1/22/77 Fish 20 2304 J08 9081 0 - 11,713 
to Hours 65 1228 1274 4326 .30 - 6,923 

2/ 4/77 Anglers 17 .323 335 1138 8 - 1,821 
Catch/Effort 0.31 1.88 0.24 2.10 0 - 1.69 

2/ 5/77 Fish - 19 1844 14955 - - 16.818 
to Hours - 329 2904 7201 - - 10,4.34 

2/18/77 Anglers - 87 765 1894 - - 2,746 
Catch/Effort - 0.058 0.6.3 2.077 - - 1.61 l\) 
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con-t.) 

Date of Parameters French Deerfarm 
sample Island 

2/17/77 Fish 155 83 
to Hours 95 38 

3/ 4/77 Anglers 25 10 
Catch/Effort 1.63 2.16 

3/ 5/77 Fish 9685 448 
to Hours 2214 167 

3/18/77 Anglers 583 44 
Catch/Effort 4.37 2.68 

Winter Fish 28412 84105 
Totals Hours 8897 26631 

Anglers 2342 
Catch/Effort 3.19 

7008 
3.16 

a = No anglers present 

Red -Massey's Pedretti's 
Sails 

3536 7013 0 
1880 2702 38 

495 711 10 
1.88 2.60 0 

4814 14875 -
2734 7432 -

719 1956 -
1. 76 2.00 -

41389 73079 2844 
27076 30689 1546 

7126 8076 407 
1.53 2.38 1.84 

Indian 
Camp 

--
--
-
-
-
-

3232 
1680 

443 
1.92 

Totals 

10,787 
4,753 
1,251 
2.27 

29,822 
12,547 

3,302 
2.38 

233,061 
96,519 
25,402 

2.41 

1\) 
~ 
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Figure 2. Projected number of bluegills harvested for 
each sample period during the winter harvest 
of 1976-1977 on Lake Onalaska. 
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Fig~re J. Total projected catch-per-effort for each 
sample period during the winter harvest 
1976-1977 on Lake Onalaska. 
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F~gure 4. Projected hours of effort expended to harv 
bluegills for each sampling period during 
winter of 1976-1977 on Lake Onalaska. 



3-18-77 

3~5-77 

3~4-77 

2-19-77 

2-18-77 

-· 2-5-77 

2-4~77 

1-22-77 

:t-1-21-77 cu 
""""" 1-8-77 ~ 
Q 

1-7-77 

, 12-25-76 

-12-24-76 

-12-11-76 

12-10-76 

11-22-76 , I J 
N c.o 

- I _, 
Q ~ co 
M N M -M 

t X) :J.IOJJl( JO s.IDOH . 



) was taken from the Deerfarm Site; Massey's Lot 

with 31.4% (Fig.)). The highest projected catch-

-angler hoQ~ was at Fishermen's Road with 3.19; the 

with 3.16 (Fig.6). Eighty-seven 

of the fishing pressure was concentrated in three 

Massey's {31.8%), Red Sails (28.1%), and Deerfarm 

Age and Growth 

Age and growth data were grouped into winter (Feb

summer periods (June 1-July 31). Six 

ed twenty-six bluegills collected throughout the year 

used for backcalculations of growth; 361 of these 
' 

specimens were weighed. All fish were at least one year 

old when collected and ranged from 31,} to 2k5 mm. Most 

specimens were in the 105 to 170 mm range (Fig.8). 

The mean total length and mean scale length were 

for fish in 15 mm intervals. The equation ob

tained was TL = 19.5311 + 0.9601SL. The mean total lengths 

at annuli I through VIII were determined to be 41.3, 75.9, 

158.6, 183.5. 212.1, 239.5, and 227.0 mm respectively 

3). Mean annual growth increments were 41. 3, 33.1, 

39.0, 42.2, 25.5, 27.6, 18.8, and 9.0 mm. 

The total length-weight relationship was calculated for 

fish in 15 ~~ intervals during the summer and winter periods 

(Tables 4 and 5). The relationship for the summer period was 

by the equation log W ~ -5.2494 + 3.2986 log TL 

(Fig.9). The relationship for the winter period was log W = 

25 



' Figure 5. Percent of harvest of bluegills 
sampling sites on Lake Onalaska 
winter of 1976-1977. 
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Figure 6. 
\ 

Projected catch-per-effort for the six 
sites on Lake Onalaska during the win 
1976-1977. 
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Figure 7. 
I 

Percent of effort expended for harvesting 
bluegills from the six sampling sites on 
Lake Onalaska during the winter of 1976-1977. 
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Figure 8. 
\ 

Length destribution among 626 bluegills 
collected by several methods during 1976 
from Lake Onalaska. 
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ean length at each annulus and annual increments calculated from scales 
of 626 bluegills collected during and suw~er 1976 

, Pool 

Age Number Length at annulus formatioh (mm) 
group examined 1 2 3 4 5 6 7 8 

I 66 31 .. 1 
II 31 37.1 62.7 
III 409 42 .. 6 80.1 120o4 
IV 51 45.5 ' 83.2 127.6 160.9 
v 53 42.4 79.7 120.5 158.1 180.5 
VI 14 42.9 76.3 116,. 4 151.5 170.5 194 .. 7 
VII 1 52.5 87.0 124 .. 0 176.0 203.5 235.5 261.0 
VIII 1 36.5 62.0 93 .. 5 146.5 179.5 206~0 218.0 227.0 

Mean length at annulus 41.3 75 .. 9 117 .. 1 158.6 183 .. 5 212.1 239.5 227.0 
Mean annual increment 41.3 33.1 39.,0 42.2 25 .. 5 27 .. 6 18.8 9 
Sum of increment 41.3 74 .. 4 113 .. 4 155 .. 6 181 .. 1 208 .. 7 227.5 236.5 

\...) 

0 



Table 4: Mean total lengths, mean weights, and conditio~ 
factors (K) for 15-mm increments of 164 bluegill§ 
collected in the summer of 1976 from Lake Onala~k~, 
Poo1 7. 

Length 
increment 

lt-5-59 

60-74 

75-89 

90-104 

105-119 

120-134 
\ 

5-149 

150-164 

165-179 

180-194 

195-209 

210-224 

225-239 

Number 
exam~n~q 

25 

7 

7 

lQ 

J€ 
.34 

l.:$ 

Zl 

1 

4 

a 
l 

l 

Mean 
],ength, 

(mm) 

SJ 
6~ 

8~ 

9? 

JJ=~ 

:!46 

:v~~ 

:I:~~ 

:!,79 

:t.&$ 

40) 

Z:ll? 

Z3~ 

~~& 

4~~ 

]),~ Q 

20.? 

~!.? 

4Q1~ 

79~7 

],Q4.4 

),.501Q 

1,7q,J, 

4],5.~ 

47510 

34Q1Q 

:t ~ f,H~ 

J,,f}g 

~~.tQ 

2~~! 

g~~~ 

~,~! 

4,7~ 
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Mean total lengths, mean weights, and condition 
factors (K) for 15-mm increments of 197 bluegills 
collected in the winter of 1976 from Lake Onalaska, 
Pool 7. 

Length Number Mean Mean K 
increment examined length weiyht 

(mm) (g 

J0-44 16 37 1.1 2.17 

4.5-59 7 47 1.8 1. 73 

60-74 0 

75-89 10 79 9.5 1.93 

90-104 9 100 20.9 2.09 

29 111 29.8 2.18 

25 127 1.:.4. 5 2.18 

39 143 65.4 2. 21~ 

29 156 85.7 2.26 

13 171 123.5 2.47 

10 187 155.7 2.38 

6 201 207.1 2.55 

3 213 241.8 2.50 

0 

54 1 245 396.1 2.69 

32 



Figure 9. 
\ 

Total length-weight regression of 164 blu 
collected during the summer of 1976 from 
Onalaska. 
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-5.0029 + J.1694 log TL (Fig.lO). Both equations indicated 

allometric growth. 

The mean length of bluegills in angler catches in 

the winter of 1977 was 178 mm (Table 6). The mean weight 

of a bluegill of this size was extrapolated from the 

length-weight graph (Fig.lO) and was estimated to be 136 g 

(0.30 pounds), 

The condition factor (K) ranged from 1.80 to 2.80 

for the summer period and 1.7J to 2.69 for the winter period 

(Tables 4 and 5). The condition factor for the summer 

period was larger than the winter K value, except for the 

first interval. The mean condition factor was 2.43 in 
\ 

summer and 2.26 in winter. 

J4 



Figure 10. Total length-weight regression of 197 bluegills 
collected during the winter of 1976 from Lake 
Onalaska. 
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Table 6: Average length of bluegills in fishermen's catches 
from Lake Onalaska during the winter of 1977. 

Dates Site Number Average 
examined lengths 

(mm) 

1-16-77 Masseys 77 179 

1-16-77 Red Sails Ja 153 

2-09-77 Masseys 149 175 

2-17-77 Masseys 57 182 

2-19-77 Red Sails 102 175 

2-19-77 Masseys 94 177 

2-26-77 Masseys 89 179 
I 

2-26-77 Red Sails 17a 185 

Total 588 Mean 178 

a = Small sample size was due to few anglers present 
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DISCUSSION 

Creel Census 

A preliminary census in the winter of 1975-1976 was 

conducted to determine endemic qualities of the Lake 

Onalaska fishery and to gain insight to potential sampling 

problems for the 1976-1977 creel census. Characteristics 

of the fishery were then incorporated in a workable census 

schedule to obtain an estimation of the harvest. 

Funk (1956) reported that unless a complete census 

is carried on simultaneously with a sampling census, it is 

difficult to determine the representiveness of the sample. 

The census procedure utilized in this study should have 
I 

provided an accurate assessment of the fishery for several 

reasons: 

(1) A preliminary creel census for this study and 

data obtained from earlier UMRCC reports were used 

to help calculate length of trip estimates. 

(2) Sampling times were chosen to make it possible for 

a maximum number of anglers to be interviewed in 

each sampling period. 

(3) A large sample of anglers was interviewed (3,429). 

(4) Sixty-six half-days were sampled over the 117-day 

season. 

(5) Sampling was equally distributed throughout the 

winter fishing season. 

(6) Catch data were checked for reliability by the 
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census clerk. 

A complete census in which all anglers are inter

viewed after they complete their trip is always preferable 

because all anglers and catches are recorded. Essentially, 

a sample size of 100% is involved. Generally, complete 

censuses are impractical because of the high cost, excess

ive manpower needed, long hours for census clerks, and 

because many bodies of water have so many access points 

that interviewing all anglers is not feasible. The present 

study involved a single census clerk to cover the entire 

Lake Onalaska fishery. Because the lake has numerous 

access points, a complete census was impossible. The census 
/ 

procedure selected was therefore based on a half-day 

sampling schedule using incomplete trip data from which 

to project the total harvest. 

Some fisheries biologists contend that incomplete 

data do not accurately approximate completed trip catch

per-effort. Others contend that incomplete data are equally 

valid. Cleary (1958) concluded there were only slight 

differences in the reliability of complete and incomplete 

data from an extended 22-month creel census on the Mississ-

ippi River in Iowa boundary waters. Di Costanzo (1955) and 

Rose (1956) determined that interviews obtained from 

anglers while they were fishing yielded estimates of catch

per-effort and species composition comparable to those 

obtained from completed fishing trips. 

Several important factors were noticed in the 1975-
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1976 preliminary census that affected the decision to use 

incomplete trip data for this study. Most anglers in the 

late afternoon period fished till dusk, whereas anglers 

in the morning period completed their trips at varying 

times. Peak times were noted when large numbers of anglers 

left the ice. During these peak periods, the census clerk 

had difficulty in obtaining a significant number of 

interviews from the departing anglers because most anglers 

were in a hurry to get home. An angler interviewed at this 

time had to unpack his gear to exhibit his catch. This 

was inconvenient and irritating to the angler. Since 

incomplete trip data were used, the census clerk could 

interview an angler and observe his catch while the angler 

continued to fish. As a rule, anglers readily gave catch 

data if the interview did not interrupt fishing. 

The anglers' rush to get home may have resulted in 

decreased quality and quantity of fishing data if com

pleted fishing trip data were sought because the clerk 

would have had to settle for fewer interviews with only 

cursory checks of the catch or would have had to take more 

interviews and trust the accuracy of angler responses to 

census questions. The latter situation would lead to even 

more unreliable data than the use of incomplete trip data, 

Anglers, though usually honest, sometimes misrepresent 

data or are unable to differentiate between species (Newhold 

and Lu 1957). Incomplete trip data have an advantage in 

that anglers can be interviewed while they are stationary 
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and not in a hurry to leave. In addition, the clerk can 

interview many anglers and personally observe their 

catches. 

Use of incomplete trip data also makes it possible 

for the census clerk to obtain data from a large percen

tage of the anglers in a minimal amount of time. Completed 

trip censusing does not use census time efficiently because 

the clerk must wait at access points until anglers have 

completed fishing and are ready to leave. This results in 

fewer interviews per each alotted sample time. 

The use of incomplete data made it possible for one 

census clerk to obtain data from all of the designated 

sites on each half-day sampled. Had only complete data 

been used, it would have been possible to census only one 

site per sample period. The clerk would also have had to 

remain at a given site for the entire period to interview 

those anglers who left at varying times as well as the 

large numbers who left at dusk. Completed trip data become 

biased if they are collected only at major access points. 

or only at times when the majority of fishermen end their 

fishing trip (Carlander et al. 1958). Another advantage 

of incomplete trip data were that the data could be 

collected quickly with less danger of bias than completed 

trips where there was a tendency to sample only those areas 

where fishermen were concentrated (DiCostanzo 1955). The 

present study provided equal opportunity to gather data 

from all sites independent of the concentration of anglers. 
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Incomplete trip data have a potential source of error 

in that the last hour or two of a fishing trip may consis

tently have a different degree of success than the earlier 

part. If so, the catch-per-angler hour derived from incom

plete trips might be different from that of completed trips 

(Di Costanzo 1955). In this study, such a bias is possible 

but an equal opportunity existed for increased or decreased 

catches. Furthermore, late and early periods of fishing were 

equally sampled and the data should accomodate variations 

in catch-per-angler hour of effort. The afternoon census 

continued until dark (5 PM) when most anglers left. Few 

morning anglers bega~ fishing before 9 or 10 AM. 
) 

The selection of the present sampling schedule over

came several problems. According to Carlander, Di Costanzo, 

and Jessen (1958), fishing pressure and success are not 

evenly distributed according to time of day, day of the 

week, or week in the season. Di Costanzo (1956) reported 

that these inherent errors in spot censuses tend to 

balance out over the fishing season. For these reasons, 

weekly sampling was distributed equally throughout the 

entire season using rotating sample days and times. The 

census procedure sampled 66 half-days of the 117-day season 

and provided 3,429 angler interviews. 

Another sampling problem was how to determine the 

length of time spent on a fishing trip. The 3.8 hour figure 

was based on previously collected data. Completed trip 

data from the preliminary census in 1975-1976 on Lake 
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Onalaska indicated an average fishing trip of ).8 hours. 

Several past studies based on completed trips of the 

winter harvest on Pool 7 yielded similar findings: ).8 

hours (Nord 1964); 4.0 hours (Wright 1970); and 3.7 hours 

per fishing trip (Fleener 1975). The average length of 

trip for the three latter studies was ).8 hours, the same 

as the figure determined in this study. It is evident 

that the length of an angler trip has been relatively 

constant since 1962. 

The use of 3.8 hours as the average length of a trip 

took into consideration those anglers who fished all day 

or that fished for only short periods. Length of trip 
) 

data indicated that most anglers fished for only part of 

a day and that certain hours were preferred. Most anglers 

associated high catch-per-hour rates with morning or late 

afternoon fishing. 

Further difficulty was encountered in obtaining valid 

angler counts. During severe weather, many anglers used 

shanties to protect themselves from the cold. Approximately 

400 ice shanties were present on Lake Onalaska in late 

December 1976. The use of ice shanties prevented the 

census clerk from taking direct angler counts so car counts 

were used to overcome this problem. Car counts were taken 

at 11 Mn and 3 PM when maximum numbers of anglers were 

present. Although some anglers left prior to the count and 

others may have arrived afterwards, length of trip data 

and angler trends should have minimized any biases due to 
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this factor. By using the car counts and the average 

number of anglers per car determined by interviews at each 

site, the total number of anglers present could be de-

termined. 

During the winter of 1976-1977, several weeks of 

extreme cold probably shortened the length of fishing 

trips during that time period and could have caused an over

estimation of the harvest. However, most anglers merely 

moved into heated shanties. 

Another problem encountered was projecting the data 

for a site when no anglers were present during a sampling 

period. The projected total harvest for these time periods 
) 

was zero. This resulted in a possible underestimation of 

the harvest. However, this bias was minimal because the 

major sites were seldom without anglers. Whenever sites 

had no anglers present, it was usually due to poor catch 

rates. Anglers moved to sites where fish were biting as 

indicated by large concentrations of fishermen. 

Harvest 

Angling effort was concentrated at three major loca

tions; Deerfarm, Red Sails, and Masseys (Fig.?). During 

the period from November 22, 1976 to January 7, 1977 the 

most productive areas for harvest were the Deerfarm and 

Red Sails. Massey's received minimal fishing pressure in 

the early season because it freezes later than the other 

areas. However, from January 8, 1977 to March 18, 1977 
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Massey's received the most pressure and had the greatest 

total harvest for this time period. This may have resulted 

from the fact that the Deerfarm had declining oxygen 

readings (oxygen dropped from 7 mg/1 to less than l mg/1 

from January 27, 1977 until the end of the season)~ Indian 

Camp and Pedretti's also had low harvest figures during 

this time period, perhaps because oxygen readings in these 

areas were also low (from J mg/1 to less than 1 mg/1). The 

low harvest data for the three sites resulted in a decrease 

in the number of anglers; most of whom moved to more pro

ductive fishing sites. 

The data indicated that the first few weeks of fishing 

yielded a majority of the catch. Fifty-two percent of the 

bluegills were harvested in the period from November 22, 

1976 to December 24, 1976. Several factors may have been 

responsible: 

(1) The ice was thin with little or no snow cover. This 

permitted maximum light penetration and may have 

enhanced visual ability of bluegills to locate 

angler baits. 

(2) The weather was generally milder in the early 

winter and caused minimal discomfort to anglers. 

Heaviest angling pressure was applied at this time. 

Harvest and pressure dropped significantly in sub

sequent weeks, perhaps due to extremely cold weather and 

decreased catch rates. Harvest increased toward the end of 

the season, perhaps due to the thinner ice, increased light 
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penetration, and warmer weather. 

It was noted that the recorded catch-per-angler hour 

did not always agree with the projected data. The pro

jected catch-per-angler hour for the entire season was 

2.41, whereas the sample value was 2.)0. The variance may 

have been caused by any of several factors: 

(1) Projecting sample data involved the use of several 

variables, such as the number of fishermen-per-car 

and the number of cars at a sample site during a 

car count. 

(2) Projected data included an estimated total number 

of fishermen while the sample data represented only 

a limited proportion of all the anglers in a two 

week period. 

( 3) Sample data determined the harvest of a weekday a.nd 

weekend day for a two week period. The projected 

data represents an estimate for the entire'two 

week period. 

(4) Sample data provided the catch-per-angler hour 

data on the harvest and pressure on a half-day 

sample only. When the early and late periods for 

weekdays and weekend days were combined. the 

sample and projected catch-per-angler hour were 

weighted differently according to variations in 

the number of anglers. 
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Catch data from the present study indicated a high 

rate of angling success for the fishing effort expended. 

The high success rate observed could be the result of a 

single strong year class. However, unless some environmental 

catastrophe, such as winter-kill, occurs, the success rate 

is expected to continue. 

The data indicated that Lake Onalaska yielded a sig

nificant bluegill harvest. This supports other studies that 

also determined that the lake was a major Wisconsin fishery 

(Nord 1964; Wright 1970; and Fleener 1975). The harvest 

reported in this study was taken from a relatively small 

percentagp of the lake area, leaving large portions of the 

lake potentially unutilized. The lake seemingly could 

support greater r.m~bers of fu~glers if it could be as3amed 

that uniform habitat was present throughout the lake. This 

was not the case as evidenced by declining oxygen levels 

in several portions of the lake. Anglers concentrated their 

effort in areas where oxygen levels were adequate and 

where success was good. 

Snecies Composition 

Creel census data were taken only from anglers fishing 

with bait and gear suitable for taking bluegills~ Most 

anglers used at least one pole for bluegills even if they 

sought other species. A few anglers set tip-ups for 

northern pike (Esox lucius) or largemouth bass (Microp

terus salmoides) but used a second pole for bluegill 
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fishing. 

This study was designed to determine the harvest rates 

of bluegills and did not attempt to gather information on 

social characteristics of the anglers. The Wisconsin Depart

ment of Natural Resources and the Upper Mississippi River 

Conservation Commission have gathered considerable data on 

the social and economic characteristics of anglers on Pool 

7 (Nord 1964; Wright 1970; and Fleener 1975). 

Catch composition often involved several species but 

bluegills made up over 90% of the catch. Only three small

mouth bass (Micropterus dolomieui) were recorded in the 

total catch. The census clerk was not permitted to observe 

these fish and misidentification by the anglers was a possi

bility. Soma misidentification bet"YJee!l bluegills and pumpkin-

seeds may have occurred but an attempt was made to keep such 

instances to a minimum by having the clerk observe the 

catches or by describing the differences between the two 

species. Churchill and Snow (1964) reported that pumpkin

seeds were seldom taken by anglers in the winter season on 

Lake Escunaba in Wisconsin. 

Bluegills have long been a popular fish with anglers on 

Lake Onalaska. Hubley and Jergens (1960) reported that 

bluegills comprised 89.6% of the winter catch in 1956-1957 

and 1957-1958. In 1976-1977, they constituted 90.7% of 

the creel. 

Age and Growth 

The backcalculated total length at each annulus for 

47 



the present study indicated a slower growth during the 

first three years in comparison to other waters in Wiscon

sin, Iowa, and Michigan (Table 7). This may be due to the 

fact that age III bluegills were predominant. The strong 

age III group may have been the result of a good spawning 

year in which bluegills spawned successfully throughout 

the entire summer. During a year in which spawning occurred 

throughout the summer, fish spawned late in the summer 

would have a short growing season and would decrease the 

mean length of that age group. This is plausible since age 

group III fish are represented by a wide range of sizes -

the winter fish total length range was 98-180 mm and the 

summer, 91-211 mm. Since age group III made up 65% of the 

fish measured, a lower growth rate in this group could also 

decrease the mean growth rate of age groups I and II. 

Growth observed in older fish (annuli IV-VIII) was 

similar to that in other waters except for Pool 8 (Table 

7). The variation between data from the present study and 

those from Pool 8 may be due to differences in sample sizes. 

In this study, a larger sample size was available for age 

groups I-V, but age groups VI-VIII were poorly represented. 

Data indicated that age group III (1974 year class) 

fish were just entering the fishery. This conclusion was 

supported by several factorss 

(1) Age group III comprised over 50% of the catch. 

( 2) Average length of bluegills in the catch was 178 mm-, 

a length which fits in the upper limits of the age 
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Table 7: Comparisons of calculated mean total length at each annulus of bluegills 
from various locations. 

Site and author Mean total length (mm) at each annulus 

1 2 3 4 5 6 7 

Lake Onalaska, Pool 7 41.3 75.9 11?.1 158.6 183.5 212.1 239.5 
(Present study) 

Pool 8• Mississippi River 52.5 97.8 144.2 173.8 203.0 a -
(Wynes 19?6) 

Clear Lake, Iowa 60.7 107.7 142.2 158.5 198.6 207.5 -
(Di Costanzo 1957) 

Minnesota average 49 86 124 155 180 198 211 
(Carlander 1977) 

Michigan average 74 109 140 16.5 18.5 198 203 
(Carlander 1977) 

a = Studies lacked several older age g-roups 
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group III size range. 

(3) Age group III fish were too small as two year olds 

to enter the fishery since their mean size was 

only 80.1 rnm. 

The condition factor (K) is an index of plumpness. 

Summer specimens had an average K value of 2.4J in com

parison to the winter average of 2.26. The K values 

increased as the fish grew larger. This was due to the 

fact that older fish became heavier for their length. 

This was substantiated by a recorded (b) value greater than 

3 in the length-weight formula. 

The length-weight formulae for the winter and summer 

seasons indicated allometric growth. Bluegills in the 

angler catches from Lake Onalaska averaged 178 mrn (7.0 

inches) and weighed 136 g (0.30 pounds) as determined from 

the length-weight regression. This estimate is considered 

valid since it is in close agreement with Finke (1964) and 

Fleener (1975) who obtained values of 141 g (0.31 pounds) 

and 145 g (O.J2 pounds), respectively, for bluegills from 

Pool 7. 
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CONCLUSION 

Lake Onalaska is a major bluegill fishery in Wisconsin 

as indicated by a projected winter harvest of 233,061 blue

gills weighing 31,696 kilograms (69,816 pounds). During 

the winter of 1976-1977 the lake yielded a high rate of 

success to anglers as indicated by a projected catch of 2.41 

bluegills-per-angler hour. A catch-per-angler--hour of 4e89 

was recorded in the first 2.5 weeks. The first 5.5 weeks of 

fishing yielded over one-half of the total projected harvest 

for the 17-week season. 

Bluegills in Lake Onalaska are growing at a rate similar 

to that in other bodies of water in this geographical area. 

There was no indication of stunting. The average size of 

a bluegill in an angler's catch was 178 mm and 136 g. 
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Appendix I: Sampling scheme used for creel census on Lake 
Onalaska during the winter of 1976-1977. 

A = Sampled French Island. Deerfarm, Pedretti's 
B = Sampled Red Sails, Masseys, Indian Camp 
C = Sampled all sites 

(E) = Early census time 
(L) = Late census time 

Week Sat. Sun. Mon. Tues. Wed. Thurs. Fri. 

1 a a C(E) C{L) 
2 C(L) C(E) C(E) C(L) 
3 C(E) C(L) C(L) C(E) 
4 A(L) B(E) A(E) B(L) 
5 A(E) B(L) B(E) A(L) 
6 B(L) A(E) A(L) B(E) 
7 B(E) A(L) B(L) A(E) 
8 A(L) B(E) A{E) B(L) 
9 A(E>) B(L) A(L) B(E) 

10 B(L) A(E) A(L) B(E) 
11 B(E) A(L) A( E) B(L) 
12 A{L) B(E) A(E) B(L) 
13 A(E) B(L) A(L) B{E) 
14 B(L) A(E) B(E) A(L) 
15 B(E) A(L) A(E) B(L) 
16 A(L) B{E) B(L)- A(E) 
17 A(E) B(L) A(L) B(E) 

a = Census began on a week day 
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Appendix II: Formulae used in calculating harvest data for 
Lake Onalaska during the winter of 1976-1977. 

a - b 
a 
b 
t 

t X n 
t 
n 
v 

I: v 
v 
:f 

d • e 
d 
e 
g 

c • f 
c 

c/f 

= 
= 
::::: 

= 

= 
= 
::: 

= 

= 
= 
= 

= 
= 
= 
= 
= 
= 
= 

t 
interview time recorded by the clerk 
arrival time of the fishing party 
time spent fishing by the fishing party 
(Military time used) 

v 
time spent by fishing party 
number of fishermen per car 
accumulated time of a fishing party 

f 
sum of accumulated time of fishing parties interviewed 
total time spent fishing by anglers interviewed 
in the half-day sample time 

g 
total number of fishermen interviewed 
number of fishing parties interviewed 
average number of fishermen per car 

c/f 
total number of bluegills caught in a half~day sample 
catch-per-effort (number per hour) for interviewed 
anglers at a specific site 

g x r = s 
g = average number of fishermen per car for site 
r = average number of cars for sample site 
s = average number of anglers present at a specific site 

s X p = T 
s = average number of anglers present at a specific site 
p = average length of trip (J,8 hrs) 
T = Total time spent fishing by all anglers on sample 

half-day at a specific site 

c/f X s X p = K 
c/f = catch-per-effort for half-day sample 

s = average number of anglers present at a specific site 
p = average length of trip (J.8 hrs) 
K = number of fish caught on the sample half-day at 

a specific site 



Appendix II. (cont.) 

s1 x 4 = 11 s2 x 4 = Lz 
s 1 x 10 =13 S4, X 10 =14 

T1 x 4 = Ml 
T 2 x 4 = M 
T x 10= M

2 

T~ x 10= Mz 

K = number of fish caught on the sample half-day at 
a specific site 

S = average number of anglers present at a specific 
site 

T = total time spent fishing by all anglers on sample 
half-d~y at a specific site 

1 = weekend; early 
2 = weekend; late 
3 = weekday: early 
4 = weekday; late 
j = projected nmnber of fish for weekdays or weekend 

, days for a week period 
L =projected ro:-~er of anglers for weekdays or weekend 

days for a week period 
M = projc;cted :t ing time by all ane;lers for weekdays 

or weekend for a two week period 

j1 + j2 + j3 + j4 = w 

11 + Lz + L3 + L4 =X 

M1 + Mz + MJ + M4 = y 
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w = 
X = 

total projected 
total projected 

number of fish for a two week period 
number of anglers for a two week 

period 
y = total projected fishing time in a two week period 
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Appendix III. Species present in fishermen's catch during 
the winter harvest of 1976-1977 on Lake 
Onalaska. 

Species 

Bluegills 
(Lepomis macrochirus) 

Pumpkinseed 
(Lepomi£ gibbosus) 

Crappies 
( Pomoxis ni§;r.omas;u.la tus) 
(Pomoxis annularis) 

Perch 
(Perea flavecens) 

Largemo"Uth Bass 
(Micronterus salmoides) 

Smallmouth Bass 
{Micropteru3 dolomieui) 

Northern Pike 
(Esox lucius) 

Rock Bass 
(Ambloplites rupestr~~) 

Walleye 
(Stizostedion vitreum) 

Carp 
(Cyprinus carpio) . 
White Bass 
(Marone p~rysops) 

aTr. = Less than 0.1 percent 

Number 
examined 

18059 

267 

584 

824 

158 

J 

7 

6 

1 

1 

1 

Percent of 
catch 

90.7 

l.J 

2.9 

4.1 

.8 

a Tr. 

Tr. 

Tr. 

Tr. 

Tr. 

Tr. 


