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INTRODUCTION
A comprehensive fish survey was completed on Lac La Belle in Waukesha County
during spring and fall of 2015. Lac La Belle was previously sampled in 2009 using
similar sampling techniques including fyke netting and electrofishing. Lac La Belle has a
long history of common carp over-abundance and associated water quality issues. Lac
LaBelle is 1154 acres with a maximum depth of 45 feet. Lac La Belle is located furthest
downstream in the Oconomowoc chain of lakes. Upstream connected lakes include
North, Pine, Okauchee, Oconomowoc and Fowler. The four major lakes including North,
Okauchee, Oconomowoc and La Belle are currently classified as impaired under section
303d of the EPA clean water act, (Figure 1). Lac LaBelle is considered a
biomanipulation lake, utilizing fisheries management strategies that maximize large
predatory gamefish abundance and size structure. Aggressive gamefish stocking
strategies, restrictive fishing regulations and a closed flathead catfish season are all part
of the biomanipulation strategy for Lac La Belle.
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Figure 1 – EPA 303d listed waters in the Oconomowoc River
sub watershed.

INTRODUCTION(continued)
Walleye continue to be the most abundant
gamefish found in Lac La Belle making it the
most popular catch and release walleye fishery
in Waukesha County. Alternate year stocking
of Rock-Fox strain, small fingerling walleyes
at a rate of 35 per surface acre continues to
contribute to year class strength, varying in
relative contribution depending upon natural
reproductive success. Mixed recruitment of
both stocked and naturally reproduced
walleyes has maintained an adult walleye
population of greater than 3 per surface acre.
A 28 inch minimum length limit and daily bag
limit of 1 was implemented for walleye in
2016. The intent of the 28 inch size limit is to
increase the female walleye population in
preparation for potential implementation of a
harvest slot size that will focus on harvesting small walleye. This survey will help
determine the effects of the 28” minimum length limit and furthermore help determine if
implementation of a future walleye harvest opportunity is sustainable.
Northern pike abundance is slightly below average with excellent size structure. Large
fingerling northern pike are stocked annually at a rate of 2 per surface acre. Large
fingerling northern pike stocked in recent years, (2014-2016), were marked with
alternating year, ventral fin clips. Objectives of the northern pike study include the
following; 1) analysis of relative contribution of stocked versus naturally reproduced
northern pike & 2) age and growth information for known age fish.

2015 Lac La Belle Species Composition (Species, Number
Captured in Sample).

LARGEMOUTH BASS, 71

BROOK TROUT, 1
YELLOW BASS, 39

WHITE BASS, 6

FLATHEAD CATFISH,
1

MUSKELLUNGE, 9
NORTHERN PIKE, 73
SMALLMOUTH BASS,
160

WALLEYE, 2556

Lac La Belle muskellunge are present in very low numbers while size structure is
excellent. Adult muskellunge found in Lac La Belle have migrated downstream from
Okauchee Lake stocking efforts. Spring yearling muskellunge have been stocked
annually since 2014 through partner groups including Muskellunge Club of Wisconsin
and Milwaukee Chapter of Muskies Inc.
168 smallmouth bass were captured in spring of 2015 compared to 71 largemouth bass.
Smallmouth bass provide both quality and memorable angling opportunities as described
with a PSD11 value of 94% and an RSD17 value of 4%. PSD and RSD values are
generally described as the proportion of fish greater than a given length. Both channel
catfish and flathead catfish are present in good numbers. Flathead catfish were stocked
into LLB in the early 1980’s with the intention of adding additional biological / predatory
control of rough fish. White bass and yellow bass are also present in good numbers
providing both angling opportunities as well as significant forage for gamefish.
Bigmouth buffalo and common carp are both present in high numbers. Recent
commercial harvest efforts have resulted in modest numbers of both species removed in
2014 and 2015. Historical removal efforts have resulted in reduced numbers of common
carp along with biomanipulation efforts to maximize predation upon small carp and
panfish. Biomanipulation theory includes maintaining high predator densities to feed
upon rough fish and panfish species, which is expected to improve water quality through
trophic level management. Achieving a lower abundance of panfish and rough fish is
expected to result in high zooplankton abundance which in turn reduces algae abundance
and improves water clarity. White suckers and brook silver sides are also critical forage
species found in Lac La Belle.
METHODS
The 2015 comprehensive fisheries survey of Lac La Belle began on March 29th, with the
setting of four fyke nets by the Eagle Inland Fisheries Management Team. Up to a total
of 13 nets were fished on Lac La Belle through April 15th. All sub sampled fish species
were measured to the nearest tenth-inch and gamefish were also weighed to the nearest
tenth-pound. Walleye, northern pike, and muskellunge were given fin clips to identify
recaptures and facilitate abundance estimates (female – right pectoral, male – left
pectoral, unknown or immature – top caudal), as were largemouth and smallmouth bass
(top caudal).
Electrofishing sampling began with a walleye recapture run on April 20th. Electrofishing
focusing on bass and panfish began on the evening of May 6th and continued through
May 26th. Fall electrofishing was conducted on October 8th and again on October 22nd to
assess walleye recruitment.
Mark and recapture efforts during fyke netting and electrofishing produced population
estimate for walleye. For walleye, abundance was estimated using the Petersen formula
N = M*C/R, where M is the number of marked fish at large, C is the number of fish
captured during the recapture run, and R is the number of recaptured fish identified
during the recapture run.
Scales for ageing were collected from largemouth bass, muskellunge, northern pike and
smallmouth bass. Dorsal spines were collected from a subsample of walleye, which

allowed for estimation of growth and survival rates. Size structure, abundance and
growth parameters were evaluated for all gamefish species.
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Table 1 – 2015 & 2009 Lac La Belle Walleye
Size structure of walleye in LLB
Combined Gear PSD-15 and RSD-20
remains truncated at the former
% Quality
% Preferred Size
minimum size limit of 20”.
Size
>
15
>20
Gender-specific proportional
2015 Male
57.1%
0.2%
stock density (PSD-15), using a
2015
Female
84.5%
2.6%
stock length of 10 inches and a
quality length of 15 inches,
2009 Male
58.1%
0.16%
showed relatively larger female
2009 Female
99.7%
16.6%
walleyes compared to their male
counterparts (Table 1). In 2015, 84.5% of the female population and 57.1% of the male
population was greater than 15 inches. When compared to the 2009 comprehensive
survey female PSD-15 was 99.7% while males were 58.1%. In 2015, RSD-20, or
relative stock density walleyes greater than 20 inches was 0.2% for males and 2.6% for
females. In 2009, female walleye RSD-20 was 16.6%, compared to 0.16% for males.
Historically speaking, from 1982 until 2015, PSD-15 has fluctuated while RSD-20 has
remained below 7%, (figure 3).

When examining the length
frequency histogram for
walleyes captured in 2015,
(figure 4), the female mode is
observed at 16 inches while
male mode is 15 inches. This
histogram illustrates the
truncated size structure of both
male and female walleye.
Over the course of 170 net
nights in 2015, a total of 1,640
walleye were netted on LLB.
Mean length of female walleyes
was 16.4 inches compared to
15.2 inches for male walleyes.
Mean length and mean weight
of both male and female
walleyes has slightly decreased
in comparison to the 2009
sample, (Table 2 & 3). Catch
rates more than doubled from
2009 to 2015.

Table 2. Gender Specific Walleye Catch Rates Lac La Belle in spring of 2015. Total effort
of 170 net nights.
Sex

Number

Catch/Net Night

Female
Male
Unknown
Total

420
1064
156
1640

2.5
6.3
0.9
9.6

Mean
Std.
Mean
Std. Dev.
Length Dev.
Weight
16.4
1.6
1.7
0.59
15.2
1.4
1.3
1.67
10.4
2.8
0.6
0.25
15.0
2.3
1.3
1.28

Table 3. Gender Specific Walleye Catch Rates Lac La Belle in spring of 2009. Total effort
of 205 net nights.
Mean
Std.
Mean
Sex
Number
Catch/Net Night
Std. Dev.
Length Dev.
Weight
Female
0.88
18.7
1.6
2.8
1.05
180
Male
2.7
15.6
1.5
1.7
0.57
553
Unknown
0.99
12.6
2.5
0.8
0.53
203
Total
4.57
15.4
2.7
1.9
1.06
936

Historical fyke netting catch
rates for walleye on LLB are
displayed in Figure 5. The
observed historical catch rate
has been steadily increasing
indicating walleye recruitment
has improved.
Walleyes from Lac La Belle
were given gender-differential
fin clips throughout spring
sampling, allowing for a mark
and recapture effort to estimate
abundance. The resulting population estimate using the Petersen formula indicated 2,207
adult female walleye in Lac La Belle (95% confidence intervals of 934 and 5,303), or
1.9/acre (Table 4). Adult male walleye abundance was estimated at 2,407 (95%
confidence intervals of 2,000 and 3,192), or 2.1/acre (Table 5). The 2015 total adult
walleye population using the Chapman modification of the Peterson method is estimated
at 4 adult walleyes per acre.
Table 4. Female Walleye Population Estimate Lac La Belle 2015 (R/C=0.13, CV=45%).
Upper
Marked Examined
Recaptured
Population Estimate
Lower 95%
95%
M
C
R
N
C.I.
C.I.
413
21
6
2,207
934
5,303
Table 5. Male Walleye Population Estimate Lac La Belle 2015 (R/C=0.43, CV=11%).
Upper
Marked Examined
Recaptured
Population Estimate
Lower 95%
95%
M
C
R
N
C.I.
C.I.
1056
102
2
2,473
2,000
3,192
Further analysis of walleye catch data using the Schumacher-Eschmeyer continuous mark
and recapture resulted in a total adult walleye population estimate of 4.7 adult walleyes
per acre. Continuous mark and recapture data is shown in Table 6.
Table 6. Schumacher-Eschmeyer Population Estimate & 95% C.I.
N
LL(N)
UL(N)
R/C ratio= 0.14
5,476
4,209
7,835
When examining fall walleye young of the year electrofishing catch rates from 1976
through 2015, a positive trend in recruitment of young of the year is observed, (figure 6).
Highly variable walleye recruitment is a normal process that is affected by a number of
factors as noted by Hansen et al. 2015; “Recruitment of walleye is affected by a large
number of biotic and abiotic factors (Baccante and Colby 1996). Previous analyses have

identified biotic predictors of walleye recruitment, including adult stock size (Chevalier
1977; Hansen et al. 1998; Beard et al. 2003) as well as predation and competition by
other species (e.g., Forney 1977; Madenjian et al. 1996; Fielder et al. 2007). Abiotic
factors affecting walleye recruitment have also been identified; these include lake size
(Nate et al. 2000), spring water temperatures (e.g., Serns 1982; Hansen et al. 1998; Quist
et al. 2003), a surrogate for regional climate variability (Beard et al. 2003), and (or) water
levels (Chevalier 1977; Quist et al. 2004). However, the utility of these prior analyses for
forecasting recruitment has not been evaluated in most cases.”
Walleye weights and spines
were subsampled to
determine condition factor,
estimate age and estimate
growth. Walleye growth in
LLB was below the
statewide average. This is
a concerning change when
compared with growth
estimates from 2009.
Ageing bias is likely a
factor as scales were used
to estimate age in 2009
while spines were used in
2015. Although slow
growth can be problematic
when attempting to provide
angler harvest
opportunities, this
relatively high walleye
abundance contributes well
towards biomanipulation
goals. The relatively high
walleye density provides
excellent catch and release
opportunities for anglers in
southeastern Wisconsin.

NORTHERN PIKE
When combining gender, 39% of northern pike were of
quality size or greater than 28 inches while 10% were greater
than 34 inches, (Table 7). Northern pike showed a mean
length of 29.1 inches for females and 21.5 inches for males.
The largest northern pike captured during the spring netting
survey was a female measuring 41.2 inches shown in photo 2.
Northern pike were captured at a combined gender (total)
catch rate of 0.41 per net night, (Table 8).
Table 7 - 2015 Lac LaBelle Northern Pike Netting
Relative Stock Densities
% Quality Size >
21
71.2%

% Preferred Size
>28
39%

% Memorable
> 34
10%

Fisheries Technician, Steven
Gospodarek holding a 41
inch northern pike.

Table 8 - Northern pike captured by fyke net from Lac La Belle in spring of 2015. Total effort of 170
net nights.
Sex

Number

Catch/Net
Night

Mean
Length

Std.
Dev.

Max
Length

Mean
Weight

Std.
Dev.

Female
Male
Unknown
Total

38
30
2
70

0.22
0.18
0.01
0.41

29.1
21.5
17.4

6.4
4.6
7.2

41.2
30.4
22.5

6.0
2.1

4.0
1.2

Northern pike size
structure was further
analyzed by developing a
length frequency
distribution histogram
shown in Figure 8.
Although a relatively small
sample size was used to
develop the length
frequency distribution,
northern pike were present
in all length groups
between 27 and 37 inches.
Scale ageing techniques were used to analyze northern pike mean length at age and
compared to the statewide average (figure 9). Growth of northern pike in Lac La Belle is
very similar to the statewide average. Recent northern pike stocking efforts have included
Wild Rose State Fish Hatchery pellet-reared large fingerlings, stocked in fall.

From 2013-2017, large
fingerling northern pike
stocked into Lac La Belle
were fin-clipped with an
alternating right and left
ventral fin clip. Future
survey work will include
comparing relative
contribution of marked
hatchery fish to unmarked
pike that originated from
natural reproduction.

MUSKELLUNGE
Muskellunge are present at a low
abundance and excellent size structure in
Lac LaBelle. Quality muskellunge were
occasionally observed similar to the 46.2
inch female shown in adjacent photo.
Only seven muskellunge were captured
over 170 net nights for a catch rate of
0.04 per net night. Average size of the
muskellunge captured was 41.8 inches.
Starting in 2014, the Muskellunge Club
of Wisconsin and the Milwaukee
Chapter of Muskies Inc. combined
resources to begin a spring yearling
muskellunge stocking effort into LLB.

Fisheries Technician, Kyle Olson, holding a
46-inch muskellunge captured during spring
netting on Lac La Belle.

LARGEMOUTH AND
SMALLMOUTH BASS
Very few largemouth and smallmouth bass were captured in LLB during the spring 2015,
indicated by electrofishing catch rates found in Table 9. A total of 24 miles of
electrofishing revealed a smallmouth bass catch rate of 3.8 per mile compared to 1.2 per
mile for largemouth bass. By way of comparison, Pine Lake in Waukesha County
showed catch rates of 36 (smallmouth) and 16 (largemouth) per mile in 2013, which
would be considered an average catch rate (Heussner, WDNR 2013).
Table 9 - Catch statistics for Largemouth and Smallmouth Bass – Electrofishing, Lac
La Belle - 2015

Largemouth Bass
Smallmouth Bass

Number
Captured
28
90

CPE/per mile
electrofishing
1.2
3.8

Average
Length
13.2
12.4

Std.
Dev.
1.5
2.5

Maximum
Length
18.5
18.8

Table 10 - Largemouth and Smallmouth Bass Relative Stock Densities
Combined Netting and Electrofishing, Lac La Belle - 2015
Largemouth Bass
Smallmouth Bass

% Quality Size > 11”
90.0%
% Quality Size > 12”
94.9%

% Preferred Size >14” % Memorable > 17”
17.0%
0%
% Preferred Size >15” % Memorable > 20”
27.8%
4%
Although electrofishing
catch rates indicate low
abundance of bass in LLB,
size structure was excellent
for both largemouth and
smallmouth as indicated by
RSD values shown in Table
10. Figure 10 demonstrates
a well-balanced length
frequency distribution of
smallmouth bass with length
groups represented from six
to nineteen inches. Figure 11
displays mean length at age
for smallmouth bass in both
LLB and the statewide
average. Similar to walleye,
smallmouth bass have a
growth rate that is slightly
below the statewide average.
A largemouth bass length
frequency distribution,
shown in figure 12, shows
decent size structure with
fish represented in length
groups from 10 up to 19
inches. Scales were used to
estimate length at age and
compared to the statewide
average mean length at age.
Largemouth bass age and
length data also revealed
below average growth rates.

DISCUSSION
The current lack of quality
walleye size structure is the
primary concern for anglers
on Lac La Belle.
Biomanipulation
management objectives
include maintaining
a high density of gamefish
species to promote predation
on small panfish and
benthivores. The current
walleye density is ideal for maintaining the top-heavy predator density and reaching the
biomanipulation objectives. Harvest opportunities are currently not available for walleye
on Lac La Belle, but catch and release opportunities are the best in southeastern
Wisconsin. Considerable walleye ageing bias is likely a contributing factor to the
discrepancies observed when comparing mean length at age using spines versus scales.
Scale samples used to determine age and growth during 2009 revealed growth rates
slightly above statewide average. Spines collected in 2015 revealed a growth rate
consistent with abundance and condition factor estimates. Future management of the Lac
La Belle walleye fishery should consider catch & release opportunities, harvest
opportunities and biomanipulation objectives.
The diversity of gamefish found in Lac La Belle is excellent providing unique angling
opportunities in the Lake Country of Waukesha County. Trophy muskellunge and
northern pike are present in this system in low numbers, yet anglers often report targeting
these species. Stocking of both northern pike and muskellunge is a part of the
biomanipulation strategy on Lac La Belle. Largemouth and smallmouth bass provide
additional quality angling opportunities and recruitment of bass is exclusively natural
reproduction. The fishing season is closed for flathead catfish and fish over 40 lbs. have
been captured on Lac La Belle during electrofishing surveys. Channel catfish are found
in low abundance along with other riverine species including yellow bass, white bass,
white suckers, common carp and buffalo. Although panfish were not evaluated during
this survey, quality size black crappie and bluegill were observed. Anglers are often
observed targeting panfish in Kohls Bay.
The dam found at the outlet of the Oconomowoc River was rebuilt in 2013 to comply
with dam safety standards. During the process of rebuild, the fish grate that was installed
in the 1980’s was removed. The former fish grate was designed to prevent upstream
migration of carp from the Lower Oconomowoc River and connected Rock River. An
electrical barrier is still in operation on the Oconomowoc River near Ixonia. The
effectiveness of the electrical barrier is scheduled for evaluation in 2018 using acoustic
tags and receivers.

MANAGEMENT RECOMMENDATIONS
• Consider stakeholder preferences for future walleye fishing regulation
development. Consider implementation of a protected slot size that will allow
angler harvest of smaller walleye, improve angler satisfaction and improve size
structure of walleye to maintain achieving biomanipulation goals.
• Continue current stocking practices of 2 northern pike per acre on an annual basis
and evaluate relative contribution using fin clips to identify hatchery fish.
• Continue stocking small fingerling walleye at a rate of 35 per surface acre and
monitor walleye natural reproduction to evaluate this potentially self-sustaining
fishery.
• Evaluate the effectiveness of the downstream electrical barrier to maximize
effectiveness of preventing upstream migration of carp and buffalo from
connected portions of the Rock River.
• Promote fish habitat with the implementation of fish sticks projects that will
provide near shore woody habitat.
• Promote improved water quality and fish habitat with implementation of Healthy
Lakes Best Management Practices.

If you have questions, comments or concerns regarding this management report, please contact
the following;
Benjamin Heussner
Fisheries Biologist - Wisconsin Department of Natural Resources
S91W39091 Hwy 59
Eagle, WI 53119
(414)303-0109
benjamin.heussner@wisconsin.gov

APPENDIX 1 – 2009 Comprehensive Fisheries Management Report of Lac La Belle
TO:

Sue Beyler

FROM:

Benjamin Heussner, Steven Gospodarek, and Luke Roffler

SUBJECT: Comprehensive Survey Report of Lac La Belle – Waukesha County
(WBIC 848800).
ABSTRACT
A comprehensive fisheries survey of Lac La Belle was conducted in the spring of 2009 to
assess local gamefish and panfish populations. Species captured included walleye,
northern pike, smallmouth bass, largemouth bass, muskellunge, and common carp. An
extended special study was also conducted to estimate the abundance of common carp in
Lac La Belle.
Two successive year classes of naturally reproduced walleyes were observed in 2009
surveys on Lac La Belle. Adult walleye catch rates were average during fyke netting on
Lac La Belle, with female size structure much larger than that of males, all of which is
consistent with the 1993 survey. Males greatly outnumbered females, both during the
survey and in the population estimate. Total adult walleye abundance, at 2.1/acre, was
larger than in previous surveys, mostly due to a five-fold increase in the estimate of male
adult walleye abundance. Average lengths and weights for walleye have also increased
since the 1993 survey. Walleye growth rates on Lac La Belle were higher than statewide
average, while annual mortality, at 66.2%, began at around 14.4 inches. These growth
and mortality rates demonstrate the need to continue protecting female walleyes in Lac
La Belle for at least two spawning seasons.
Northern pike fyke netting catch rates were low, though equal to the previous survey.
Average lengths and weights were up, however, with a PSD of 75.4% and an RSD-28 of
24.6%. Northern pike in Lac La Belle grow at a rate equal to statewide average, with
females growing more quickly than males.
Smallmouth bass electrofishing catch rate was relatively low on Lac La Belle, with over
25% of smallmouth captured measuring longer than the 14-inch minimum length limit.
Smallmouth abundance, estimated at 0.65 bass/acre, was relatively low. Lac La Belle
smallmouth showed a 55.1% annual mortality rate beginning at age 3, or 10.1 inches.
Largemouth bass captured during the survey showed large size structure, with 40%
measuring longer than the 14-inch minimum length limit. Largemouth bass were much
less frequent than smallmouth during the survey.
Muskellunge captured on Lac La Belle showed very large size structure. Muskellunge
PSD was at 100% and RSD-20 was at 84.9%, with an average size over 42 inches and 21

pounds. All of the muskellunge captured during the survey were longer than the 34-inch
minimum length limit.
Common carp were estimated at 12.7 fish/acre following a mark and recapture effort on
Lac La Belle. While the carp fyke netting catch rate was equal to the 1993 survey,
average size has increased. Carp PSD and RSD-21 values have steadily increased
through the years, potentially indicating a decrease in carp abundance. The annual Lac
La Belle Management District’s Carp Out event resulted in a total of 614 carp removed
from the lake.
Bluegill and other panfish were relatively rare during the survey, with yellow bass and
white bass becoming more common since previous surveys. Other species of note
included rock bass, black crappie, flathead catfish, and smallmouth buffalo.
METHODS
The 2009 comprehensive fisheries survey of Lac La Belle began on March 23rd, with the
setting of eight fyke nets. Up to 16 total nets were fished on Lac La Belle through April
30th (Figure 1). Fourteen nets were made up of ¾-inch bar white nylon mesh and two
nets were ½-inch green nylon mesh, while all nets featured four-foot frames. All fish
species were measured to the nearest tenth-inch and gamefish were also weighed to the
nearest tenth-pound. Walleye, northern pike, and muskellunge were given finclips to
identify recaptures and facilitate abundance estimates (female – right pectoral, male – left
pectoral, unknown or immature – top caudal), as were largemouth and smallmouth bass
(top caudal) and common carp (right pectoral).
Electrofishing sampling began with a walleye recapture run on April 8th. Electrofishing
focusing on bass and panfish began on the evening of May 4th and continued through
May 27th. An extended electrofishing survey was conducted for common carp from May
11th through June 4th. On June 6th, the Lac La Belle Management District held their
annual “Carp Out” event, from which data was collected as the recapture run on common
carp. The total shocking effort for walleyes was 3.0 hours, 17.9 hours for muskellunge,
14.9 hours for other gamefish, 29.23 hours for common carp, and 0.25 “catch all” hours
in which all species were collected.
Mark and recapture efforts during fyke netting and electrofishing produced population
estimates for walleye, smallmouth bass, and common carp. For all species, abundance
MC
N
R , where M is the number of marked
was estimated using the Petersen formula
fish at large, C is the number of fish captured during the recapture run, and R is the
number of recaptured fish identified during the recapture run.
Scales for ageing were collected from largemouth bass, muskellunge, northern pike,
smallmouth bass, and walleye, which allowed for estimation of growth and survival rates
for each species. Mean length and catch per effort were calculated for all species
sampled.

LEGEND
- 2009 Fyke net locations

(Entire shoreline sampled during electrofishing)
Image: Waukesha County Land Information
System
Figure 1. Survey map of Lac La Belle showing fyke net and electrofishing locations.

RESULTS
Walleye
In March and April of 2009, walleyes in Lac La Belle were sampled by fyke net and a
single recapture electrofishing run. Fyke netting catch rates, mean lengths, and mean
weights for female, male, and unknown walleyes were quantified and summarized (Table
1).
Table 1. Walleye captured by fyke net from Lac La Belle in spring of 2009.
effort of 205 net nights.
Sex
Number Catch/Net
Mean
Std.
Mean Weight
Night
Length
Dev.
Female
180
0.88
18.65
1.63
2.82
Male
553
2.70
15.56
1.51
1.68
Unknown 203
0.99
12.56
2.49
0.80
Total
936
4.57
15.44
2.66
1.85

Total
Std. Dev.
1.05
0.57
0.53
1.06

The largest walleye captured during fyke netting was a 25.1-inch female, whereas the
largest male was 20.3 inches. Female walleyes showed a length frequency mode of 18.1
inches, while males showed a modal length of 16.5 inches (Figure 2).
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Figure 2. Walleye length frequency from Lac La Belle fyke netting in spring of
2009.

Walleye catch rate during electrofishing was high, with similar average lengths to fyke
netting (Table 2).
Maximum size was smaller during electrofishing with walleyes topping out with a 19.6inch male. Females showed a similar length frequency mode as their fyke netting
counterparts, while male modal length was lower at 14.4 inches (Figure 3). Weights
were not collected during the walleye shocking run. Young walleyes from the 2008 year
class were captured throughout the spring survey and walleye from the 2009 year class
were captured in a follow-up fall survey (5.33 young-of-the-year/hour). Lac La Belle
was not stocked with walleyes in 2008 or 2009, meaning that these fish are naturally
reproduced.
Table 2. Walleye captured by electrofishing from Lac La Belle
in spring of 2009. Total effort of 3.0 hours.
Sex
Number Catch/Hour
Mean Length Std. Dev.
Female
21
7.00
17.97
0.50
Male
236
78.67
15.08
1.50
Unknown 111
37.00
12.80
2.05
Total
368
122.67
14.53
2.12
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Figure 3. Walleye length frequency from Lac La Belle electrofishing in spring of
2009.

Gender-specific proportional stock density (PSD), using a stock length of 10 inches and a
quality length of 15 inches, showed relatively large female walleyes compared to their
male counterparts. Female PSD was 99.7%, whereas male PSD was 58.1%. Female
relative stock density (RSD-20), using a stock length of 10 inches and a preferred length
of 20 inches, was 16.6%, compared to 0.16% for males.
Walleyes from Lac La Belle were given differential finclips throughout spring sampling,
allowing for a mark and recapture effort to estimate abundance. The resulting population
estimate using the Petersen formula indicated 497 adult female walleye in Lac La Belle
(95% confidence intervals of 272 and 1,259), or 0.4/acre (Table 3).
Adult male walleye abundance was estimated at 2,004 (95% confidence intervals of
1,589 and 2,601), or 1.7/acre (Table 4).
Table 3. Female walleye mark and recapture data and Petersen population
estimate from Lac La Belle in spring of 2009 (R/C=0.29, CV=34.50%).
Population
Lower
Marked
Examined Recaptured Estimate
95%
Upper 95%
M
C
R
N
C.I.
C.I.
142
21
6
497
272
1,259
Table 4. Male walleye mark and recapture data and Petersen population
estimate from Lac La Belle in spring of 2009 (R/C=0.22, CV=12.10%).
Population
Lower
Marked
Examined Recaptured Estimate
95%
Upper 95%
M
C
R
N
C.I.
C.I.
450
236
53
2,004
1,589
2,601
Scales for ageing were collected from walleye, allowing for calculation of growth rates
and comparison to statewide average. Walleyes in Lac La Belle showed growth rates
greater than state average (Figure 4).
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Female and male walleye growth rates were also calculated and plotted separately (Figure
5).
A catch curve was constructed for walleye in Lac La Belle, providing an estimate of
mortality. Lac La Belle walleyes show 66.2% mortality beginning at age 3 or 14.4 inches
(Figure 6). These fish are well below the 20-inch minimum length limit, meaning this
mortality is likely a combination of natural causes and other factors.
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Figure 5. Walleye length at age by gender from Lac La Belle in spring of 2009.
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Northern Pike
Northern pike were sampled throughout spring fyke netting. Catch rates were low,
though average sizes were high (Table 5). The largest female sampled was 38.0 inches,
whereas the largest male measured 29.0 inches.
Table 5. Northern pike captured by fyke net from Lac La Belle in spring of 2009. Total
effort of 205 net nights.
Sex
Number Catch/Net
Mean
Std. Dev. Mean Weight Std. Dev.
Night
Length
Female
30
0.15
25.67
5.50
4.55
2.76
Male
42
0.20
21.60
5.32
2.80
1.68
Unknown 66
0.32
11.72
2.24
0.41
0.17
Total
138
0.67
17.99
7.33
2.64
2.46
Female northern pike showed a length frequency mode of 20.3 inches, compared to 24.6
inches for males (Figure 7).
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Northern pike PSD, at 75.4%, indicates a relatively large size structure, which is
reinforced by an RSD-28 of 24.6%.
Scales for ageing were collected from northern pike during fyke netting. Estimates of
northern pike growth rates were compared to statewide average, showing that pike in Lac
La Belle grow at the statewide average rate (Figure 8).
Female and male northern pike growth rates were also calculated separately, allowing for
comparison of gender-specific growth rates (Figure 9).
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Figure 8. Northern pike length at age from Lac La Belle in spring of 2009.
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Figure 9. Northern pike length at age by gender from Lac La Belle in spring of
2009.
Northern pike sample size was not sufficient to plot a catch curve or calculate a mortality
rate.
Smallmouth Bass
Smallmouth bass were captured during fyke netting and electrofishing surveys on Lac La
Belle in spring of 2009. Smallmouth are not a target species during fyke netting,
therefore the 167 bass captured during netting are considered incidental catch and do not
contribute to the calculation of growth or mortality rates.
Electrofishing produced relatively low smallmouth bass catch rates, with an average size
of 11.9 inches (Table 6).
Table 6. Smallmouth bass captured by electrofishing from Lac La Belle
in the spring of 2009. Total effort of 14.9 hours.
Number Catch/Hour Mean Length Std. Dev. Mean Weight Std. Dev.

290

19.46

11.91

2.82

1.19

0.81

The length frequency mode for smallmouth bass captured during electrofishing was 8.5
inches, with a maximum size of 19.5 inches (Figure 10). Overall smallmouth bass PSD
(62.5%) and RSD-14 (25.3%) indicate a balanced size structure. Over 25% of
smallmouth bass captured were longer than the 14-inch minimum length.
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Figure 10. Smallmouth bass length frequency from Lac La Belle electrofishing in
spring of 2009.
Smallmouth bass were marked with top caudal finclips throughout fyke netting and
electrofishing sampling. Recaptures during electrofishing runs provided a population
estimate via the Petersen formula. This population estimate of 758 (95% confidence
intervals of 561 and 1,169) is roughly equal to 0.65 smallmouth/acre (Table 7).
Table 7. Smallmouth bass mark and recapture data and Petersen population
estimate from Lac La Belle in spring of 2009 (R/C=0.50, CV=17.15%).
Population
Lower
Marked
Examined Recaptured Estimate
95%
Upper 95%
M
C
R
N
C.I.
C.I.
379
34
17
758
561
1,169

Scales were collected from smallmouth bass for ageing, allowing for the estimation of
growth rates in Lac La Belle. Smallmouth in this lake showed slightly higher growth
rates than statewide average (Figure 11).
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Figure 11. Smallmouth bass length at age from Lac La Belle in spring of 2009.

A catch curve was constructed for smallmouth bass to estimate annual mortality.
Smallmouth bass in Lac La Belle exhibit 55.1% mortality beginning at age 3, or 10.1
inches (Figure 12). These fish are below the 14-inch minimum length limit, meaning this
mortality is likely due to a combination of natural causes and other factors.
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Largemouth Bass
Largemouth bass were sampled from Lac La Belle throughout the entire spring sample.
The 125 largemouth bass captured during fyke netting were regarded as incidental catch,
as bass are not targeted during fyke netting surveys.
Largemouth were also captured during electrofishing, with an average size of 13.2 inches
and a much smaller catch rate than smallmouth bass (Table 8).
Table 8. Largemouth bass captured by electrofishing from Lac La Belle
in the spring of 2009. Total effort of 14.9 hours.
Number Catch/Hour Mean Length Std. Dev. Mean Weight Std. Dev.
24
1.61
13.19
3.09
1.57
0.78
The length frequency mode for largemouth captured by electrofishing was 15.4 inches
(Figure 13). Overall largemouth PSD, at 66.7%, and RSD-15, at 38.9%, indicate a
relatively large size structure. Anderson (1980) recommends a largemouth bass PSD
from 40-70%, with an RSD-15 between 10-25%. Approximately 39% of sampled
largemouth bass were longer than the 14-inch minimum length.
Largemouth bass sample size was not sufficient to calculate growth or mortality rates.

Lac La Belle - 2009
Largemouth Bass Length Frequency

tured

5

4

N = 18

Muskellunge
Muskellunge were sampled during fyke netting and electrofishing on Lac La Belle in
2009. Catch rate during fyke netting was low, though average size was relatively high
(Table 9).
Table 9. Muskellunge captured by fyke net from Lac La Belle in spring of 2009. Total
effort of 458 net nights.
Sex
Number Catch/Net
Mean Length Std. Dev. Mean Weight Std. Dev.
Night
Female
17
0.04
44.99
3.06
27.84
6.41
Male
22
0.05
39.57
2.22
17.30
3.21
Unknown 0
0.00
Total
39
0.09
42.10
3.78
21.82
7.12
Female muskellunge showed a length frequency mode of 46.5 inches, while the male
modal length was 40.0 inches (Figure 14).
Two muskellunge were captured during electrofishing surveys. These fish also displayed
a relatively low catch rate and high average size. Overall muskellunge size structure was
top heavy, with a PSD of 100% and an RSD-20 of 84.9%. All fish captured during the
survey were larger than the 34-inch minimum length limit.
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Figure 14. Muskellunge length frequency from Lac La Belle fyke netting in spring
of 2009.
Common Carp
Common carp were a significant focus during the spring 2009 survey on Lac La Belle.
Carp were captured during fyke netting and electrofishing, along with an extended
electrofishing survey specifically targeting carp. The fyke netting catch rate for carp was
low, with an average size of 20.3 inches (Table 10).
Table 10. Common carp captured by fyke netting from
Lac La Belle in the spring of 2009. Total effort of 458 net
nights.
Number
Catch/Net
Mean Length
Std. Dev.
Night
138
0.30
20.29
3.06
These carp displayed a modal length of 18.3 inches, with a maximum of 32.0 inches
(Figure 15).
Carp were also captured during electrofishing runs on Lac La Belle. Carp catch rates
were high during electrofishing, partially due to the exclusive targeting of carp later in

the spring (Table 11). Electrofishing modal length (19.5 inches) and maximum length
(33.7 inches) for common carp were both higher than during fyke netting (Figure 15).
Overall carp PSD, at 100%, and RSD-21, at 38.1%, indicate a relatively large size
structure for common carp on Lac La Belle. Comparison of the 2009 PSD and RSD-21
results to those of recent carp-only surveys on Lac La Belle show a strong upward trend
in both calculations (Figure 16).
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Figure 15. Common carp length frequency from Lac La Belle in spring of 2009.

Table 11. Common carp captured by electrofishing from
Lac La Belle in the spring of 2009. Total effort of 29.23
hours.
Number
Catch/Hour
Mean Length
Std. Dev.
1,045
35.75
21.53
3.68
Throughout spring sampling, common carp were marked with a right pectoral clip to
identify subsequent recaptures. After marking carp during fyke netting and electrofishing
surveys, the annual Lac La Belle Management District “Carp Out” was used as the
recapture survey for common carp. Over 600 carp were removed from the lake, all of
which were checked for finclips by WDNR personnel. The resulting Petersen population

estimate indicated 14,827 common carp in Lac La Belle (95% confidence intervals of
11,294 and 19,988), or 12.7 carp/acre (Table 12).

100

60

90

50

80

40

PSD
70

30

RSD-21

60

20

50

10

40
2000

2001

2002

2003

2004

2005

2006

2007

0
2009

Year

Figure 16. Common carp PSD and RSD-21 from recent surveys (2000-2007 is
WDNR data from carp-only electrofishing surveys).

Table 12. Common carp mark and recapture data and Petersen population
estimate from Lac La Belle in spring of 2009 (R/C=0.08, CV=14.02%).
Population
Lower
Marked
Examined Recaptured Estimate
95%
Upper 95%
M
C
R
N
C.I.
C.I.

RSD-21 (%)

PSD (%)

Lac La Belle
Common Carp PSD and RSD-21

1,135

614

47

14,827

11,294

19,988

Other Species
Several other species were captured during the spring 2009 survey on Lac La Belle.
Eight other species were sampled during fyke netting, with bluegill being the most
prevalent (Table 13).
Table 13. Fish captured by fyke net from Lac La Belle in spring of 2009. Total
effort of 458 net nights.
Species
Number
Catch/Net
Mean Length Std. Dev.
Captured
Night
Black Crappie
50
0.11
7.13
2.17
Bluegill
260
0.57
5.73
1.17
Flathead Catfish
26
0.06
26.63
5.91
Green Sunfish
4
0.01
6.28
0.57
Pumpkinseed
3
0.01
5.83
1.48
Rock Bass
76
0.17
7.02
1.30
Smallmouth
Buffalo
14
0.03
Yellow Bass
1
<0.01
7.40
Yellow Perch
8
0.02
6.20
1.61
Fewer total species were captured during boom shocking, with several yellow bass and
white bass sampled during the “catch all” run (Table 14).
Table 14. Fish captured by electrofishing from Lac La Belle in spring of 2009.
Total effort of 14.9 hours for catfish and sauger, 0.25 “catch all” hours.
Species
Number
Catch/Hour
Mean Length Std. Dev.
Captured
Bluegill
2
8.00
5.95
0.49
Flathead Catfish
4
0.27
29.38
9.92
Sauger
1
0.07
18.60
White Bass
14
56
12.30
1.07
Yellow Bass
25
100
7.96
1.35
Yellow Perch
1
4
5.30
DISCUSSION
Walleye catch rate on Lac La Belle was average during fyke netting, roughly equivalent
to the 1993 survey. Average lengths and weights were higher than the previous survey,
despite gender-specific PSD and RSD-20 ratios very similar to the 1993 survey. Walleye
catch rate during electrofishing was high, with male walleyes outnumbering female
walleyes by more than twelve-to-one, compared to three-to-one during fyke netting. The
relatively large female walleye size structure, in comparison to that of males, indicates
the disproportionate vulnerability to harvest of female walleyes. Angler reports rarely

mention harvested walleye, despite their frequent targeting, particularly during ice
fishing. Two successive year classes of walleye natural reproduction were documented
during 2009 surveys, including a fall survey which showed a young-of-the-year walleye
capture rate of 5.33/hour.
Total adult walleye abundance was estimated at 2.1 adults/acre, with males greatly
outnumbering females. While this is a marked increase from the 1993 estimate of 0.7
adults/acre, the estimate of female abundance has not substantially increased from
previous surveys. Walleye growth rates in Lac La Belle were higher than state average,
with females growing more swiftly than males. These accelerated growth rates, coupled
with the relatively low abundance of female walleye and the high mortality rate of sublegal walleye, exhibit the need to continue protecting female walleyes in Lac La Belle for
at least two spawning seasons.
Northern pike catch rate during fyke netting closely paralleled that of the previous
survey. Average lengths and weights for female and male pike have increased since
1993. Overall pike size structure is relatively large, as indicated by a PSD of 75.4% and
an RSD-28 of 24.6%. Lac La Belle northern pike grow at a rate roughly equal to the
statewide average, though females grow faster than males. Northern pike are commonly
targeted by ice anglers on Lac La Belle, with a high frequency of success. Since 2006,
northern pike have been stocked into Lac La Belle in the fall as large fingerlings.
Smallmouth bass catch rate on Lac La Belle was relatively small, though size structure
was well balanced. Over 25% of smallmouth captured during electrofishing were longer
than the 14-inch minimum, with an average size close to 12 inches. The smallmouth
population estimate indicated 758 total bass, for an average of 0.65 smallmouth/acre.
Smallmouth growth rates were slightly higher than state average, and age 3+ smallmouth
(10.1 inches and up) showed a 55.1% mortality rate. Smallmouth bass are targeted
frequently and successfully by anglers on Lac La Belle.
Largemouth bass were much less frequent than smallmouth during this survey, though
PSD and RSD values were similar. Nearly 40% of largemouth captured during the
survey were larger than the 14-inch minimum length limit.
Muskellunge were relatively infrequent in the spring survey, though size structure was
very large. Overall average size was 42.1 inches and 21.8 pounds during fyke netting.
Muskellunge PSD (100%) and RSD-20 (84.9%) were also very high, with no fish smaller
than the 34-inch minimum length limit. Muskellunge are not stocked into Lac La Belle
and those sampled during the survey are migrants from Okauchee Lake. These fish pass
through several waterbodies before reaching Lac La Belle, meaning few smaller
muskellunge are likely to be present in the lake. However, angler reports very
occasionally make mention of muskellunge smaller than those found in the survey.
Common carp were captured throughout the spring survey on Lac La Belle. The fyke
netting catch rate for carp was equal to that of the 1993 survey, though average size
increased by more than three inches. Overall carp PSD and RSD-21 values indicate a

relatively large size structure. Comparison to previous carp-only surveys shows a general
upward trend in common carp PSD and RSD-21 on Lac La Belle. As discussed in the
1994 WDNR report on common carp in Lac La Belle, increasing average size may be a
sign of reduced competition for food among a smaller total number of common carp.
However, carp catch rate during electrofishing was high, partially due to the exclusive
targeting of carp later in the spring, and the carp mark and recapture effort resulted in an
abundance estimate of 12.7 carp/acre.
The annual Carp Out event hosted by the Lac La Belle Management District resulted in
614 carp removed from the lake through angling and bowfishing. This was roughly equal
to the results of the 2007 event, which removed 576 carp from the lake. This yearly
event allows local youth and adults to take an active management role in the health of
their lake and, as such, should be encouraged and supported in the years to come.
Bluegills on Lac La Belle were relatively uncommon during fyke netting and
electrofishing. Yellow bass and white bass, however, were fairly common, particularly
during electrofishing. Hundreds more of these bass were observed but not collected
during gamefish and carp shocking runs. These findings run counter to those from the
1993 survey, which found many more bluegill than yellow bass and white bass. Yellow
bass, in particular, are known to compete with bluegill for food resources and prey upon
fish eggs and young-of-the-year bluegill (Baumann 1972, Driscoll and Miranda 1999).
Future management recommendations include:
• Transition to an 18-inch minimum length limit and three fish daily bag for walleye to
continue protection of female walleyes, while offering better angler harvest
opportunities.
• Monitor walleye population for contribution of stocked versus naturally reproduced
fish to alternate year classes through OTC marking.
• Continue regular stocking of large fingerling northern pike to increase survival and
improve overall abundance.
• Continue to closely monitor common carp abundance estimates and size structure.
• Encourage continued carp removal efforts including the annual Lac La Belle
Management District Carp Out and commercial contracts for rough fish removal.
• Continue to monitor bass and panfish populations through catch rates, average sizes,
and abundance estimates.
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