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The population development of re-Introduced smal !mouth bass <Micro~terus dolomleul) and yellow perch 
<Perea flavescens> In Neblsh Lake was studied from 1967 to 1976.eblsh Lake was chemically treated In 
l~o remove a multi-species fish community that had replaced the native limited-species 
association. Mature smallmouth bass and yellow perch were restocked In the spring of 1967, and both 
species reproduced that year. Population estimates of flngerl lngs and adults were attempted every 
year, as were estimates of biomass, mortality, and survival. 

Yellow perch became the more abundant of the 2 species by number and by biomass. The 1969 year class 
was the largest produced In the 10-year period, and overcrowding apparently caused severe mortality In 
1971• Th~ 1st 2 yellow perch year classes grew faster than succeeding year classes; later maturity was 
observed along with the slower growth. 

Population estimates of adult smallmouth bass were higher th~n the single pretreatment estimate and 
higher than those for 2 other lakes In the region. The strongest year class was produced In 1970 and 
It was more abundant than any other year class at Ages 0 and I I-IV. Growth rates were exceptional for 
the 1st 3 year classes, then declined to levels comparable to other northern Wisconsin lakes. The 1967 
and 1970 year classes of smallmouth bass contributed 20 and 30%, respectively, of their estimated 
numbers to the harvest at Ages II-VI· However, total survival was much higher for the 1970 year class. 

Exploitation rates during the study period averaged 0.40 for bass and 0.14 for. perch. Age Ill 
smallmouth bass were more heavily exploited than older fish. Natural and fishing mortality were about 
equal for smallmouth bass for all ages and years combined. Natural mortality was considerably higher 
than angling mortality for the 1967 yellow perch year class at Ages I-IV· 
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I NTROOUCT I ON 

Chemical reclamation and restocking of lakes Is 
an established fish management practice In 
Wisconsin, but Its evaluation has been limited 
to subjective observations. The obvious 
successes have supported program expansion and 
obscured the need for further study <Kemplnger 
and Christenson 1978>· This omission Is shared 
with many other resource agencies; as stated by 
Lennon et al. <1970), "Objective evaluations of 
subsequent management are conspicuously absent 
In much of the reclamation literature." 

The history of the Neblsh Lake (Vilas County) 
fish community Is typical of many of our 
northern Wisconsin lakes. Its native 
I lmlted-specles community <HIIe and Juday 1941) 
was altered during a statewide fish Introduction 
program that began In the 1930's• By the time 
Neblsh Lake was selected for chemica l treatment 
research In the 1960's, Its native populations 
of smallmouth bass, Mlcropterus dolomleul; rock 
bass, Amblopl Jtes rupesfrls; yellow perch, Perea 
flavescens; and "minnows", had been supplemented 
with 3 stocked spec ies <walleye, Stlzostedlon 
vitreum vitreum; northern pike, Esox lucius; and 
largemouth bass, Mlcropterus sal~es) and 6 
species that were probably IntrOdUced but for 
which there are no stocking records (green 
sunfish, Leromls cyanel Ius; pumpkinseed, Le~omls 
glbbosus; b ueglll, Lepomls macrochlrus; wh fe 
sucker, Catostomus commersoni; black crappie, 
Poxomls nlgromacuiatus; and black bullhead, 
lcfalurus meias) <Christenson et al. 1982>· 

Neblsh Lake was chem ically treated In 1966 
<Kemplnger and Christenson 1978) and restocked 
In 1967 to compare angl lng quality before and 
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after the manipulation and to describe the 
population development of the re-Introduced 
smallmouth bass and yellow perch. The former 
objective has been met; angling quality, In 
terms of catch, yield, and catch rate, greatly 
Improved following chem ical treatment and 
restocking <Christenson et al• 1982). This 
paper presents the findings pertaining to 
population development for the period, 1967-76. 
Population size, biomass, growth, and mortality 
of the 2 re- Introduced species are described, 
and harvest and surv Iva I of the 2 I argest 
smallmouth bass year classes are discussed. 

STUDY AA.EA 

Neblsh Lake, I of 5 lakes In the Northern 
Highland Fishery Research Area, Is located on 
undeveloped, state-owned land In the Northern 
Highland State Forest In central VIlas County 
<Fig. I>· Access to the lake Is provided at an 
unimproved boat landing with parking facilities 
for approximately 10 cars and boat trailers. 
The lake has a surface area of 94 acres, a 
shoreline of 3·2 miles, and a maximum depth of 
50 ft. The bottom contour Is Irregular, with a 
sharp dropoff along most of the perimeter which 
I lmlts the abundance of rooted aquatic plants. 

Neblsh Is an Infertile seepage lake, with a 
total alkalinity of 8.0-16.0 ppm. other water 
quality characteristics are shown. In Table 1. 
Fish species composition at the time of the 
chemical treatment consisted of 12 warm water 
species representing 5 families <Table 2). At 
that time, the stanalng crop was estimated to be 
210.4 lb/acre <Kemplnger and Christenson 1978). 
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2 FIGURE l · Location of Neblsh Lake, VIlas County, Wisconsin. 



TABLE 1. Chemical and physical ~haracteristics of Neblsh Lake at the surface and 
bottom during spring and summer. 

Sprl ng Summer 
Parameter Surface Bottom Surface Bottom 

Total alkalinity <mg/1 Cac> 3 pH 
Nitrite (mg/1 Nl 
Nitrate <mg/1 Nl 
Ammonia <mg/1 N> 
Organic nitrogen (mg/1 Nl 
Dissolved phosphate <mg/ll 
Total phosphate <mg/ll 
Sulphate <mg/ll 
Chloride (mg/1 l 
Ca I c I urn (mg/ I l 
Magnes I urn (mg/ I ) 
Sodium <mg/ll 
Potass I urn (mg/ I) 
Dissolved oxygen <mg/1 l 
Specific conductance (mlcromhos/cm at 25 Cl 
Temperature (C) 
Secchl d lsk <m> 

10.0 
6.9 
o.oo5 
o.l 
o.o 
Oo43 

<0.03 
0.2 

<2·0 
< 0.5 

2.3 
1·55 
0.42 
0·52 
9.6 

11·0 
6.8 
o.oo3 
o.l 
o.o 
0.43 
o.o 
0·2 

<2·0 
<0.5 

2.2 
I .5 
Oo45 
0·55 
8.7 

8.o 
1·1 
o.o 

<0·1 
<0.03 

0.67 
o.o 
o.1 
8.o 

<0.5 
1.9 
I. 12 
0.45 
0·45 
7.9 

30 
22·2 

4·0 

aSprlng and summer sampl lng dates were 28 Aprl I 1969 and 28 July 1969, 
respective I y. 

TABLE 2. Standing crop of fish species present bn Neblsh Lake 
at the time of chemical treatment, October 1966. 

Family and Species 

ESOCIDAE 
Northern pike, Esox lucius 

CYPRI Nl DAE 
Bluntnose minnow, Plmephales notatus 
Mimic shiner, Notropls volucellus 

CATOSTOMIDAE 
White sucker, Catostomus commersonl 

CENTRARCHIDAE 
Smal !mouth bass, Mlcropterus dolomleui 
Largemouth bass, Mlcropferus salmoides 
Green sunfish, Lepomls cyatiellas 
Pumpkinseed, Lepomls gibbosus 
Bluegll I, Lepomls macrochlrus 
Rock bass, Amblopl lfes rupesfrls 

PERCIDAE 
Yellow perch, Perea flavescens 
Walleye, Stlzo~on vitreum vitreum 

Total 

aFrom Kemplnger and Christenson <1978). 

bBoth minnow species combined. 

Standing 
Lb/Acre 

6.5 

135.2b 

13.1 

6·1 
0.4 
0·6 
0.3 
2.5 
5.9 

29.0 
10·8 

210.4 

Crop 
Percent 

3.1 

64.3b 

6.2 

2.9 
0.2 
0.3 
0.1 
1·2 
2·8 

13.8 
!:1• I 

100.0 

16.0 
6·1 
0·002 
o.l 
0.46 
0·91 
o.o7 
0.4 
9.o 

<0.5 
2·6 
lo25 
0.55 
Oo63 
o.o 

45 
7.2 

3 
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METHODS 

PROCEDURES FOR FINGERLINGS 

Smal !mouth bass and yellow perch flngerl lngs In 
Neblsh Lake were sampled each tal I from 1967 
through 1976. The entire 3.2 miles of shoreline 
were electroflshed with a 230-volt, 3,000-watt 
AC boom shocker on 3-5 nights between 
5 September and 19 November. The fingerlings 
were captured with a dip net and marked by fin 
removal; the population size was estimated using 
the Schnabel method. A yellow perch flngerl lng 
estimate was possible only In 1967; In the 
following years, there were no recaptures. 
Biomass of the smal !mouth bass flngerl ings was 
estimated only In the fa I I of 1967. 

In some years, only a few finger I lng smal lmouth 
bass were recaptured, and flngerl lng abundance 
was evaluated from catch/unit effort (CPE) 
rather than from a population estimate. CPE was 
calculated as the number of fingerlings 
caught/mile of shoreline on the 1st night of 
sampling. In order to calculate fingerling 
densities In years when population estimates 
were not possible, we determined the regression 
equation for CPE and density for the years when 
population estimates were done (see Table 3). 

PROCEDURES FOR ADULTS 

Adult smallmouth bass and yellow perch were 
captured during the spawning periods using 4-ft 
fyke nets (3/8- and 3/4-lnch square mesh). 
Yellow perch were sampled for a 6- to 17-day 
period at "Ice out" which occurred as early as 
17 April and as late as 5 May during the 1967-76 
period. As many as 6 or 8 nets were used In the 
early years, but after 1970, only 3 nets were 
needed to obtain a very large sample. 
Smal lmouth bass were collected In 8 tyke nets 
which were set as early as 14 May and as late as 
4 June for periods of 9-15 days. 

Scale samples were obtained below the lateral 
I lne at the terminus of the pectoral fin from 
all bass and from 10 yellow perch of each sex in 
each 1/2-lnch size group. AI I bass and a sample 
(contents of I tyke net) of yellow perch were 
measured and weighed. Yellow perch were marked 
by fin removal. Smal lmouth bass were marked 
with individually numbered Floy FD-67C anchor 
tags. 

The standing stock <population estimate) and 
biomass of adult fish were calculated by year 
class for yellow perch from 1967 to 1971 and for 
bass each year. From 1972 to 1976, yellow perch 
were estimated by 1/2-inch size groups rather 
than year class. Petersen population estimates 
were determined from the recapture of marked and 
unmarked fish by anglers during the open water 
season following the marking period. Growth and 
recruitment between the time of marking and 
recapture were not considered. A complete creel 
census provided data on the total number and 
weight of fish harvested <Christenson et al. 
1982). 

There were some exceptions to the use of the 
Petersen method for yellow perch; a few year 
classes were estimated by Schnabel estimates, 
from catch curves, or by subtracting an estimate 
for I age group from an estimate of 2 groups 
combined (see Table 10). 

Exploitation rates were calculated as the 
proportions of marked fish harvested by 

angiers. Survival of smal !mouth bass and of the 
1967 year class of yellow perch was computed 
from spring population estimates of 1 year to 
spring estimates of the next year. For example, 
annual survival from Age I I to Age I I I was 
computed by dividing the spring Age I I 
population estimate Into the Age II I population 
estimate for the next year. 

RESULTS AND DISCUSSION 

SMALLMOUTH BASS 

Population Estimates and Biomass 

Flngerl lngs. Flngerl lng smal !mouth bass were 
found In ~eblsh Lake every fall from 1967 to 
1976 although there was considerable variation 
In numbers <Table 3). In 1967, the 1st year 
after chemical reclamation and the restocking of 
38 brood stock smallmouth bass, a sizeable year 
class estimated at 84·3 finger I ings/acre was 
produced. Fingerling densities were estimated 
for 6 of the 10 years of study. During these 6 
years, there was a 9-fold range from a low of 
12.5 to a high of I I 1·5 flngerl lngs/acre. The 
estimated biomass of the 1967 fal I fingerling 
population, based on 40 finger! lngs/lb, was 188 
lb or 2·0 lb/acre• 

The largest flngerl lng year class of the 10-year 
period was produced In 1970 when progeny from 
the 1967 brood stock reached Age I I I; the fal I 
fingerling density was II 1.5/acre <Table 3). 
The success of the 1970 year class was 
attributed both to the large number of nesting 
adults and to the exceptionally warm growing 
season. In the sprIng of 1970, a tot a I of 62 
bass nests were observed between the shoreline 
and depths of 13 ft. Nest counts for the 2 
succeeding years In which smal I year classes 
were produced were 15 and I I In 1971 and 1972, 
respectively. However, probably more Important 
to the success of the 1970 cohort was the 
temperature of the 1st growing season; the 
June-August noon water temperature In 
Neblsh Lake In 1970 averaged 73·4 F, I of the 2 
highest values observed during the 10-year 
period <Table 4>· In continuing studies on 
Neblsh Lake (Serns 1982), the number of fal I 
flngerl lngs In 1974-81 was positively correlated 
with water and air temperatures during June and 
June-August combined and not with the number of 
adults or the number of fingerlings In previous 
years. 

The 3rd largest year class was produced In 1976; 
there were 82.6 fingerlings/acre In the fall 
<Table 3). The fact that the 1976 year class 
was subjected to the warmest growing season of 
the 10-year period (Table 4) adds credence to 
the Importance of temperature to 1st year 
survival. 

It Is Interesting that the 1967 fal I flngerl lng 
density was high even though summer water 
temperatures that year were among the lowest 
observed from 1967 to 1976 (Table 4). It seems 
that the advantage of entering an environment of 
reduced competition outweighed the disadvantage 
of cooler temperatures In this 1st year. 

Numbers of fingerlings captured on the 1st night 
of electroshocklng <CPE> ranged from 1·8 to 
284·5/mlle <Table 3). The 9.0 and I 1·9 
flngerl lngs/mlle captured In 1971 and 1972 were 
estimated to represent 25.3 and 26.4/acre, 
respectively, on the basis of the regression 
between CPE and density. Since the percent 



TABLE 3. Smallmouth bass finger! lng catch/effort <CPEl, population estimates, and density 
In Neblsh Lake In the fal I, 1967-76. The regression between CPE and density was used to 
calculate finger! lng density In years when recapture rates were too low for population 
estimates. 

Sampll ng 
Year 

1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

Mean 

CPE 

(no./mlle 
shore II nel 

189o9 
1.8 
2.2 

284.5 
9.o 

11.9 
8.3 

20·2 
78o7 
91 o3 

69.8 

Population Estimate 

N 

7,923 

10,477 

I ,495 
I, 174 
5,718 
7,764 

95% Con f I dance 
Interval 

5, I I 0-1 7, 153 

8,403-14,306 

208- 7,475 
705-14,493 

3,185-17,241 
5, 405-1 I , 236 

Density 
<no./acrel 

Ill. 5 

15.9 
12.5 
60o8 
82.6 

61.2 

Calculated 

Density 
a 

<no./acrel 

89.0 
c 
c 

122·3 
25.3 
26.4 
25 ol 
29.3 
49o9 
54.3 

52.7 

b Percent Error 
<Sign Ignored) 

69·6 
134.4 
17·9 
34·3 

45·3 

aRegresslon formula used to calculate smallmouth bass flngerl ing density from CPE is: 
Y = 22.17 + 0.352 X (r = 0·914, df = 4, P < ·o.05l, where Y =estimated fingerling density 
Tno./acrel and~ =-Hngerling CPE. -

bBetween density and calculated density. 

cCPE values were outside the range of observed densities; for this reason the density was 
not calculated. 

error between flngerl tng density and density 
calculated by regression was variable and often 
high <Table 3), the calculated densities for 
1971 and 1972 should be used with caution• The 
iowest CPE's were observed in 1968 and 1969; 
population estimates were not possible due to 
lack of recaptures, but these years probably 
represent the smallest year classes produced 
during the 10-year period. 

.The poor 1968 year class cannot be attributed to 
angler removal of the brood stock, as only 7 
bass, or 18% of the brood stock, were caught by 
anglers during the 1968 spawning period <prior 
to I JuJ). During the entire 1968 open water 
fishing season <May-Novl, anglers caught 28 
bass, or 74% of the brood stock, which may have 
had a detrimental effect on the 1969 year 
class. The 1st season growing temperatures for 
1968 and 1969 were among the lowest observed for 
1967-76 <Table 4>, and therefore, the absence of 
strong year classes was not surprising. 

The range of fingerling densities observed In 
Nebish Lake <too few to estimate to a maximum of 
II 1·5/acrel was broader than that In 48-acre 
Katherine Lake In upper Michigan where Clady 
(1975) reported a range of 36-87/acre over a 
3-year period· The average number of about 
61/acre was the same In both studies. 

Adults. Population estimates for adult 
smallmouth bass began at Age II <Table 5). In 
the absence of size limits, bass entered the 
creel as yearlings. However, few of these fish 
had been marked since they were not yet 
vulnerable to capture In fyke nets. Standing 

TABLE 4. Mean noon 
June-August water temperatures 
in Neblsh Lake, 1967-76· 

Year Temperature 

1967a 70·8 
1968a 70·4 
1969a 70·8 
1970 73·4 
1971 71 o6 
1972 70·9 
1973 71 o9 
1974 70·6 
1975 72-6 
1976 73·5 

al967-69 temperatures 
determined from the 
relationship between mean 

(f) 

7:00 a.m. water temperature 
at Escanaba Lake <X> and mean 
noon water tempera1Fure at 
Neblsh Lake <Yl In 1970-76. 
Y = -2.65 + 1:07 X; r = 0.961, 
F" < o.o1, 5 df. - -

5 



TABLE 5. Estimated number of adult smallmouth bass In Neblsh Lake In the spring, 
1969-76· 

Sampling Number In Each Age Group a 
(95% Confidence Intervals) 

Year II Ill IV v VI VII 

1969 2,225 
< I , 900-2, 599 l 

1970 865 345 
< 636-1 , I 72 l (267-427) 

1971 115 45 
(79-173) (26-95) 

1972 4,770 745 85 40 
(4,121-5,512) (545-1, 049) (23-840) ( 14-200) 

1973 3,350 250 60 25 
(2,864-3,921) ( 166-398) (23-238) (8-117) 

1974 475 470 75 25 
( 162-2,380) (330-699) (41-149) (9-125) 

1975 I, 450 250 55 115 
(767-3,280) ( 143-484) (24-175) (45-459) 

1976 880 120 15 20 25 
(672-1,152) (64-251) (3-160) (3-56) (7-245) 

Averages Totals 

No. 2,328 880 171 61 23 25 3,488 
No./acre 24.7 9.4 1·8 0.6 0·2 0.3 37·0 

aNumbers are rounded to the nearest 5 fish· 

TABLE 6· Biomass estimates of smal I mouth bass In 
Neblsh Lake In the spring, 1969-76· 

Sampll ng Weight of Each Age Group <lbl 
Year II Ill IV v VI VII 

1969 378 
1970 130 141 
1971 51 55 
1972 429 164 143 78 
1973 469 115 79 61 
1974 67 122 40 40 
1975 87 53 20 78 
1976 387 118 16 18 48 

Averages Totals 

lbs 256 190 96 58 40 48 688 
lb/acre 2o7 2o0 1.0 0.6 0.4 0.5 7·2 

6 
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FIGURE 2· Aver&ge length of smel lmouth bess at time of capture In Neblsh 
Lake by year class end ege group, 1967-76· The solid lines show the 
annual l ncreese In ever&ge length of the lndlvlduel year clesses. The 
1eshed lines connect the average length of each ege group . Age 0 fish 
were measured In the fell; ell other &ges were measured In the spring. 

stock est imates for Age II fish were echleved 
·for only 4 of 8 years. Populations of the 4 
year clesses not estlmeted at Age II were 
est lmeted et Age 11 1. 

The averege numbers of SIMI I mouth bess In age 
groups II-VI I In spring were 24.7, 9. 4, 1•8, 
0.6, 0. 2, and 0. 3 flsh/ecre, respectively 
(Teble 5) . The st rongest year cless observed 
wes thet of 1970· It hed the highest fingerling 
density and was more abundant than any other 
year cless at Ages II , Ill, IV, and v. The 
average spring biomass of age groups II - VII was 
celculated· at 2. 7, 2. 0, 1. 0, 0.6, 0.4, and 0 · 5 
lb/&ere, respectively (Table 6). 

The re-Introduced sme f.l mouth bass popu I et I on I n 
Neblsh Lake achieved a greater density end 
biomass than the populetlon which was present In 
1966 when the lake was chemically treeted. The 
re-Introduced populat ion of Age I I end older 
bess averaged 37.0 f ish/acre end 1.2 lb/ecre 
over 8 years <Tab les 5 end 6) . At the time of 
chemlcel reclamation, Neb ls h Lake supported e 
populetlon of Age I end o lder smellmouth bass 
that numbered 15 flsh/ecre end weighed 3· 0 
lb/ecre (Kemp lnger and Christenson 1978). We 
heve on ly this s i ngle 1966 fell estimate to use 

for before end efter treatment comperlsons of 
bess production In Neb lsh Lake. 

Est lmetes of edult smellmouth bess for 
Neblsh Lake were higher then In 2 other lekes In 
the region . Merlnec-Senders end Cob le (1981) 
found e sme ll mouth bess populetlon of 3·5/&ere 
that weighed 1.0 lb/ecre In Cleer Leke, 
Wisconsin <using f l sh~8 .9 Inches). Clady 
(1975) reported 5. 1 sme ll mout h bess/ecre In 
Ketherlne Lake, upper Mich igan <using flsh~9·0 
Inches>· The best posttreatment comperlson of 
date from Clear end Kotherlne lekes to 
Neblsh Leke would be by usi ng Age Ill (which 
evereged 8. 2 Inches> and older smellmouth bess 
which represented en estimat ed 12. 3 bess/ecre 
and 4.5 lb/ecre. If we consider only the lest 
year of sampl lng In Neblsh Leke (1976) when 
estimates through Age VII were possib le, the 
population of Age I II <which evereged 8 ·5 
Inches> and older bess numbered I 1. 3 flsh/&ere 
end weighed 6. 2 lb/ecre. 

Growth 

As might be expected, the eerly yeer c lasses of 
smellmouth bess grew repl d ly <F ig. 2) In the 7 
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TABLE 7• Mean total length (Inches) of smallmouth boss from Neblsh Lake and other Wisconsin Inland 
waters. 

Sample Grow I n9 Seasons ComE leted 
Water Size 2 3 4 5 6 7 8 9 10 II 

Neb Ish Lake--
posttreatment8 

1967-69 
1,928 

year classes 7 ·I 9.0 12.2 13.1 15·0 15.5 15.6 11·0 

1970-76 
year c I asses 5.4 7.7 9.2 11.7 13.3 

Neblsh Lake--b 
pretreatment 170 3·0 5·8 8o7 10.5 

__ d 

Neb Ish Lake--
pretreatmentc 183 2.4 5.4 a.1 9·9 10.6 1o.o 12.2 

Clear Lokec 355 3.6 5.6 1·3 9·5 "· 7 
13·9 15·5 16·8 17·9 18·6 19·2 

Wisconsin 
wotersc,e 

I ,322 2.4 5.3 8·2 10·6 12·5 14 .I 15.3 16·7 17·6 18.3 18.9 

8 Averoge lengths at time of capture; spring scale samples. 

bAveroge lengths ot time of capture; fol I scale samples. 

cBock- calculoted lengths• 

dol der fIsh were kept In holding ponds for re-Introduction and were not aged. 

eAveroge of 19 lakes and I stream. 

TABLE a. Popu lotlon
1 

harvest, and survival of the 1967 ond 1970 
yeor c lasses of smol mouth boss In Neblsh Loke. 

Yeor 
Parameter 1967 

Population Estimate 
Fl ngerll ng 7,923 
Age II 2,225 

Total Harvest <Ages 11-V I) 
Number 1,575 
Percent f i ngerling estimate 20 
Percent Age I I est I mote 71 

Survival 
Percent of 

II 
Ill 

Fingerling Estimate at Present Age: 

IV 
v 

VI 

28.1 
4·4 
0.6 
0.5 
0.3 

Closs 
1970 

10,477 
4,770 

3,155 
30 
66 

45.5 
31.9 
4·5 
I· I 
0.2 

Source 

Present Study 

Present Study 

Kemp Inger 
( 1967) 

Bennett ( 1938) 

Marlnoc-
Sanders and 
Coble ( 1981) 

Bennett < 1938> 



TABLE g. Total annual mortality <A> and exploitation rates <ul for smallmouth 
bass in Neblsh Lake, Jg6g-76· 

Age Group 
Weighted 

Mean 
Sampll ng II Ill IV '{ Ill+ 

a A u A u A u A u A u Year - - - -
Jg69-70 0·84 0.57 -- --
Jg70-71 0·87 Oo37 o.87b 0·52 

o.tzb 
o.87b o.52 

1971-72 -- -- 0·26 0.58 o.41 0.22 0·52 
1972-73 0.30 o.28 0·66 0.23 o.2g o.2g 0·38 0.25 0·61 0.24 
Jg73-74 0·86 0·45 0.70 0.47 o.5g 0.58 0.84 0.46 
1974-75 o.88 Oo43 Oo74 0.38 -- 0.25 o.82 0.33 
1975-76 0·40 -- o.52b o.8o 0.73 0.36 0.83 0.13 o.7g 0.35 

Means ---
196g-76 Oo60 0.41 o.82 0·50 0.62 0.38 0.60 0·30 0.7g 0·40 

1972-76 0.35 0.28 0.80 0·48 0·62 Oo38 0·60 0.30 0·76 o.34 

a Mortal lty for age group Indicated from spring to the following spring. 

bTotal annual mortality CAl not included in calculation of mean when u is 
greater than A, an lmpos!rlble situation due to small sample size and1br 
sampling variation. 

presence of only I lmited competition with older 
bass and yellow perch. This was least dramatic 
for flngerl ings, which averaged 3.1 Inches In 
length for the 1967-6g year classes and 2·8 
inches for the Jg70-76 year classes <Appendix 
Table J). Good fingerling growth In the early 
years can be attributed to the advantage of 
entering an environment of reduced competition 
following chemical treatment. However, after 
the population was re-established, 1st season 
growth was positively correlated to August air 
and water temperatures for 1974-81 samples 
< Ser ns I 982 l • 

The 1st 3 year classes of bass at Age I and 
older also grew faster than the succeeding year 
classes; the average length of Jg67-6g year 
classes at comparative ages was from 1.3 to 3·0 
Inches larger than the average for the 1970-76 

. year classes <Table 7, Appendix Table ll· 
Growth of the 1st 3 year classes (1967-69) was 
exceptional when compared to pretreatment 
Nebish Lake and through the 1st 6 growing 
seasons when compared to other Wisconsin waters 
(Table 7). Growth rates for the succeeding year 
classes (Jg70-76l were similar to those observed 
by other Wisconsin investigators. 

Harvest and Survival 

The abundance of smal lmouth bass fingerlings In 
fal I should be a good Indication of the quality 
of the prospective fishery. The 1967 and 1970 
year classes, estimated at 7,g23 and 10,477 
finger I ings, respectively, were of a large 
enough magnitude to trace the cohorts throughout 
most of their I lfe. Through the complete creel 
census, the contribution of these 2 year classes 
to The harvest was determined, and year-to-year 

survival was calculated from successive 
population estimates. Cumulative harvest of the 
1967 and Jg70 year classes between Ages I I and 
VI was 1,575 and 3,155 or 20 and 30% of The 
fingerling estimates and 71 and 66% of the 
Age I I estimates, respectively <Table 8). 
Although the above harvest percentages were 
similar for the 1967 and 1970 year classes, 
total survival to Age I 1-V was much higher for 
the 1g70 year class <Table 8). 

The higher survival of the 1970 year class may 
have been influenced by the warmer temperatures 
experienced during the 1st growing season. The 
June-August noon water temperature in 
Nebish Lake averaged 73.4 F in 1970 and only 
70·8 F in 1967 <Table 4). Numerous authors have 
shown a positive correlation between temperature 
of the 1st growing season and year class 
strength at Age IV or V <Forbes Jg82J • 

Although other Investigators have correlated 
overwinter survival of smal !mouth bass 
finger! ings with 1st year growth <Forbes Jg82l, 
we have not attempted such discussion for the 
Jg67 and 1g70 year classes because: (JJ the 
average length of Jg67 fal I fingerlings was high 
In spite of a cool growing season, and (2) we 
have no actual data on ist year survival• 

Mortality 

Estimates of total annual mortality CAl averaged 
o. 79 for all years and varied from 0.01 to 0·87 
for Age II I and older smal !mouth bass combined 
(Table g). Mean total mortality by age group 
generally decl !ned with Increasing age; values 
for ages II I, IV, and V averaged o.a2, 0.62, and 
0.60, respectively. These averages changed only 9 
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slightly when the 1st 3 year classes were 
excluded. Age II fish did not fit this pattern; 
mortality was 0.60 for alI years combined and 
0.35 with the 1st 3 cohorts excluded, but there 
were few estimates on which to base these 
averages. 

Exploitation rate (u) followed the same trend as 
total mortality, avEiraging 0.40 for alI ages 
combined and varying annually from 0.24 to 0·52 
<Table 9). Mean exploitation for Ages II I, IV, 
and V were 0·50, 0·38, and 0·30, respectively, 
while mean exploitation for Age I I was 0.41. 
When the 1st 3 year classes were excluded from 
the means, the values for Ages II I, IV, and V 
did not substantially change; the value for 
Age I I was much lower, 0.28. 

Total mortality <A> for all ages combined (0.79) 
was about equally--divided between natural 
mortality (0.39) and fishing mortality (0.40) in 
Neblsh Lake <Table 9). For the years 1972-76 
<when more older age groups were present), total 
mortality was 0.76 of which 0.34 was from 
fishing and 0.42 from natural causes. 

There were no consistent yearly trends for 
either increasing or decreasing total mortality 
or exploitation as the smal lmouth bass 
population developed. However, the 1972-73 
sampling year was the most unusual. With few 
exceptions, total mortality and exploitation 
were lower than in any other year for all age 
groups. This difference in the 1972-73 
mortality estimates may be related to: (I) the 

TABLE 10. Yellow perch population estimates in Nebish Lake, 1967-76· 

Year 
Class 

1967 

1968 

Date of 
Estimate 

9/12/67 
4/17/68 
4/28/69 
5/3/70 
5/6/71 

5/3/70 
5/6/71 

1967 & 1968 5/3/70 
5/6/71 

1969 5/3/70 
5/6/71 

5/12/72 

5/12/72 
5/3/73 
5/9/74 
5/9/75 
4/29/76 

Age or 
Size 

(I nchesl 

0 
I 

II 
Ill 

IV 

II 
Ill 

II-III 
III-IV 

I 
II 

~5-5 
> 5.5 
>5.5 
>6·0 
>6·0 

Population Estimate 
N 95% COnfidence 

Interval !>let hod 

22,776 
13,964 
8,200 
2,500 

447 

15,864 
3,571 

18,364 
4,465 

199,500 
564,628 

139,670 

42,764 
129,300 
116,617 
34,146 
25, 137 

15,456- 51,813 
13,454- 14,953 
7,732- 8,729 

(females only) 

16,514 - 20,424 
3,989 - 4,999 

a 
b 
b 
c 
b 

e 
f 

b 
b 

163,381 - 243,616 d-1 
531,317- 594,443 d-2 

135,776- 143,389 d-3 

35,572-51,411 b 
105,201 - 158,927 b 
98,474 - 138,100 b 
31,625- 36,867 b 
23,409 - 26,992 b 

aEiectroshocker; Schnabel estimate. 

bMarked from fyke nets, recaptured in creel; Petersen estimate. 

cSpring fyke net catch; estimate using catch curve In Y = 10.75- 0.941 
In~.!:_= Oo989o 

dsprlng fyke net catch; <I>- Recaptures as Age I I the following spring. 
Schnabel estimates (2) - Recaptures as 4.0- to 5.5-lnch fish the 

following spring. 
(3) -Recaptures as~3·0-lnch fish the following 

spring. 

el8,364 Age 11-1 II minus 2,500 Age I I I from the 1967 year class. 

f4,465 Age I II-IV minus 894 Age IV from the 1967 year class <assuming 
1:1 ratio of males to females). 



relatively low fishing pressure <Christenson et 
el. 1982), <2> the highest population density of 
smellmouth bass during the study <Table 5>, 
and/or (3) higher prey densities than In other 
years. 

YB..LOW PERCH 

Population end Biomass of Fingerlings and Adu,lts 

1967 Year Class. The 1967 yeer class was the 
1st one prOducea after re-Introduction of 31 
adult yellow perch, end It was the on ly year 
class we were able to estimate at A~e 0 or 
follow In successive years by age group 
<Table 10). In the fall of 1967, the estimated 
fingerling standing stock and biomass were 
242/ecre end 8·7 lb/acre, respectively (Appendix 
Tables 2 and 3). Males were mature as yeerllngs 
In the spring of 1968, and In the following 
year, both sexes were mature at Age I 1. The 
standing stock estimate of Age I and Age II 
yellow perch was 149/acre and 87/acre, 
respectively• Corresponding biomass estimates 
were 10·2 lb/acre and 15·7 lb/acre, respectively. 

At Age II I, ma I es over I apped In I ength wIth Age 
I I females precluding separate populat ion 
estimates of age groups. By applying a catch 
curve CRicker 1975 ) from spring 1970 fyke nets, 
the standing stock and biomass of Age Ill yellow 
perch was calculated at 2,500 <27/acre> and 825 
lb <8·8 lb/acre), respectively <Appendix 
Tables 2 and 3). 

Through the creel census the density of Age IV 
females was estimated at 447; Age Ill females 
overlapped In size with Age IV males, making. a 
total Age IV estimate Impossible. Assuming a 
1:1 male-female ratio, the total Age IV 
population was calculated at 894 (9.5 
perch/acre). !Thorpe (1977) reported that e 1:1 
sex ratio was usually found for yellow perch, 
except among older age groups or among 
populations exhibiting very fast or very slow 
growth. J 

1968-76 Year Classes. Although yellow perch 
population estlma~s were attempted from 1967 to 
1976, the data are difficult to Interpret 
because of variations In age and size groupings 
and In methods <Table 10). Flngerl lngs of the 
1968-76 year classes were smaller In size than 
In 1967 which made them difficult to see end 
capture using the electroshocker. Fall sampling 
produced from 9 to 245 fingerlings each year; 
there were no recaptures, and therefore, no 
population estimates. 

The I st est I ma.te of the 1968 year c I ass took 
place In 1970 at Age I I when an estimated 15,864 
yellow perch (169/acre> were present 
<Table I O·>. The Age Ill popu I atlon from the 
1968 year class was estimated at 3,571 or 38 
perch/acre. 

The 1969 year class was the largest observed In 
10 years, appearing at Age I with an estimated 
199,500 Individuals end at Age II with a 
considerably larger estimate of 564,628 
<Table 10, Appendix Table 4). The smaller Age 
estimate excluded the females which did not 
mature and enter the fyke nets unt I I Age I I· 

Beginning In 1972, population estimates were 
calculated for 1/2-lnch size groups. Estimates 
now Included Age Ill and IV fish f rom the 
1968-69 year classes and Age II and older fish 

from the succeeding year classes. The yellow 
perch populations ~5.5 Inches> ranged from a 
high of 129,300 (1,376/acre> In 1973 to a low of 
25,137 <267/acre) In 1976 <Table 10, Appendix 
Table 5). Biomass during these years ranged 
from a high of 214 lb/acre In 1974 to a low of 
33 lb/acre In 1976 <Appendix Table 6). 

Growth and Maturity 

Growth rates of ye I I ow perch fInger I I ngs were 
highest for the 1st 2 year classes after 
re-Introduction. Thereafter, growth of young of 
the year d~cllned beginning with the large 1969 
year class and continuing through 1976 
Cflg. 3). The faster growth of these 1st 2 year 
classes was evident through Age VII for males 
and through Age VI for females <Table I 1, 
Appendix Tables 7 and 8). Growth of the 1967-68 
year classes was comparable to growth of yellow 
perch In Escanaba Lake through Age IV, but 
growth of the 1969-76 year classes was 
considerably slower than In Escanaba 
<Table I 1). Growth rates were exceptional for 
the 1967-68 cohorts, compared to 10 northern 
Wisconsin lakes <Snow 1969>, but males and 
females were not separated In the latter study. 

The tremendous 1969 year c I ass dam I nated the 
yel I ow perch popu I at I on; s I ower growth and 1 ater 
maturity, particularly of females, were 
subsequently observed <Appendix Tables 7 and 
8). The age at which yellow perch were 1st 
caught In fyke nets was used as an Indication of 
age of maturity. The 1971-74 female co~orts did 
not mature until Age Ill or IV; the earlier year 
c lasses matured at Age I 1. Late maturity was 
less prom inent In males; the 1970 year c lass 
matured 2 years late at Age Ill and the 1971 end 
1974 year classes matured I year late at 
Age 11. The Age I fish were not sexed In 
1968-71, but It Is not likely that females 
matured that soon. 

Mortality 

Ex~loltatlon. Compared to smallmouth bass, 

Ye low perch exploitation rates were quite low 
n most years. Exploitation rate of the 1967 

year c lass was 0.07 In 1968 and 0·26 In 1969 
CTable 12>. From 1970 to 1976, age or size 
groups were combined and annual exploitation 
rates ranged from 0.02 to 0.25 (mean = 0.14). 
On Escanaba Lake <Kemplnger et al. 1975> , annual 
exploitation rates of yellow perch were also 
low, ranging from 0.05 to 0.34 <mean = 0.16). 
The relatively low exploitation of yellow perch 
was probably related to their pelagic 
distribut ion and schooling behavior which can 
make them difficult for anglers to locate. 

Natural Mortality. The 1967 year class of 
yellow perch was the only one monitored to 
determine natural end fish ing mortality 
throughout most of Its life <Table 13). With no 
fishing during the 1967 Ice fishing season, the 
fingerling to yearling population declined 38.7% 
over winter; all mortality was due to natural 
causes. Natural mortality rema ined higher than 
angl lng mortality In each succeeding year. 
Anglers began fishing yearling yellow perch In 
the spring of 1968 and caught 1,118 or 8·0% of 
the estimated population; natural mortality was 
33.2% from Age I to Age I 1. Natur~l mortality 
from Age II to II I and II I to IV was 38.8% and 
44.7%, whl le mortality from fishing was 30.7% 
and 20.2%, respectively. 11 



TABLE 11 .. Me~n tot~ I length (Inches) of yellow perch In spring from Neblsh and 
Esc~n~ba l~kes. 

A~e Groue 
Sex and Lt~ke II Ill IV v VI VII VIII Source 

Mt~les 
~blsh Lt~ke 

1967-68 
yet~r clt~sses 6.8 7. 8 1·1 8.5 9.4 9·6 9·4 Present Study 

1969-76 
yet~r clt~sses 3.9 4.9 6.4 7·3 a. I 8.7 Present Study 

Esc~nt1bt1 Lt~ke 6. 6 1· 1 8.6 9.3 10·0 Kemp Inger 
( 1966) 

Females 
Neblsh Lake 

1967-68 
year classes 1·4 e.g 9·2 8·6 9.6 9.7 10·1 Present Study 

1969- 76 
yetJr c lasses 5·6 5·8 6.7 7.7 8·7 9·8 Present Study 

Escant1bt1 Lake 7 .I 8.3 9· 5 10·1 11.3 Kemp Inger 
( 1966> 
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In the spring of 1971, the yellow perch 
population In Neblsh Lake was estimated to 
exceed 1/2 mil lion <Table 10), comprising 99% of 
the biomass (Table 14) In the fish community. 
Overcrowding was apparent and many of the 
tyke-net-captured perch were heavily fungused. 
In June 1971, thousands of dead perch were found 
along the shorel lne and many others were 
observed swimming erratically. A sample was 
sent to the Bureau of Sport Fisheries and 
WI ldllfe Laboratory In Genoa, Wisconsin. The 
fungus was identified as Saprolegnia sp., and 
lesions were full of large Gram-negative 

TABLE 12. Exploitation rate (u) of yellow 
perch In Neblsh Lake, 1968-76.-

SamplIng Exploitation 
Year Age or Size Groups Rate 

1968 I o.o7 
1969 II 0.26 
1970 II & Ill 0.13 
1971 Ill & IV 0.25 
1972 >7·0 inches 0.15 
1973 >7·0 Inches 0·14 
1974 >5·5 Inches o.o2 
1975 :>5.5 Inches 0.15 
1976 >5·5 inches 0.12 

Mean 0·14 

bacteria <Dennis E. Anderson, pers. comm•>• 
Trlcodlna sp. (a ciliated protozoan> were found 
on fhe skin of the fish, and a few Amblphrya sp. 
(a stalked ciliated protozoan> were clinging to 
the gills. 

Although the yellow perch population estimates 
never reached the 1971 levels again during the 
study period, the biomass exceeded the 1971 
level several times <Table 14>· Thus, the cause 
of the mortality observed in 1971 must have been 
related to numbers of Individuals, not to the 
total population biomass. 

TPBLE 14. Estimated biomass and relative 
percent of biomass for smal lmouth bass as 
canpared to yell ow perch In Neblsh Lake In 
the spring, 1969-76. 

Sampling Small mouth Bass Yellow Perch 
Year lb % lb % 

1969 378 20 I ,479 80 
1970 271 4 6,575 96 
1971 106 I 9,341 99 
1972 814 9 8,159 91 
1973 724 5 14,852 95 
1974 269 I 20,116 99 
1975 238 4 5,865 96 
1976 587 16 3,092 84 

Mean 423 5 8,685 95 

TABLE 13· Population size, mortality, and harvest of the 1967 year class of yellow 
perch in Neblsh Lake. 

Annual Mortality 
Total Mortal it~ Natural Mortal it~ Harvest 

Sampling Population % of % of % of 
Year Age Estimate No. Pop. Est. No. Pop. Est. No. Po~. Est. 

1967 0 22, 776c } 8,812 38.7 8,812 38·7 0 0 
1968 13,964 

} 5,748 41 ·2 4,630 33.2 I, 118 8·0 
1969 II 8,200 

} 5,700 69.5 3,185 38.8 2,515 30.7 
1970 Ill 2,500 

} 504d I ,621 64·8 I, 117 44·7 20.2 
1971 IV 894 

aTotal mortality from successive population estimates. 

bTotal harvest from complete creel census• 

cFall estimate; others are spring estimates. 

dAge I I females from the 1968 year class overlapped In size with Age I II males In 
the 1967 year class. Therefore, harvest of the 1968 year class at Age Ill was 
calculated by doubling the known catch of 252 Age Ill females. The total of ~04 
assumes a I :I sex ratio. 

13 
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SUMMARY 

(I) The re-Introduction of adult stocks of 
smal lmouth bass and yellow perch In 
Neblsh Lake after chemical reclamation 
resulted In the successful establishment of 
both populations. 

(2) Population estimates of adult smal lmouth 
bass were higher than the single 
pretreatment estimate and higher than those 
for 2 other lakes in the region. Mean 
annual density of smal lmouth bass Age II and 
older, 1969-76, was calculated at 37.0/acre 
and mean annual biomass was estimated at 
7.2 lb/acre. 

(3) Yellow perch was the more abundant of the 2 
re-lnt~oduced species by number and by 
biomass. Adult yellow perch averaged 95% of 
the mean annual fish biomass estimated from 
1969 to 1976· 

(4) With only 2 fish species In the lake, yellow 
~erch became very numerous, dominating the 
fishery and dying in large numbers In 1971. 
The tremendous 1969 year class was the 
primary cause of the high population 
densities. 

(5) Smal !mouth bass fa I I finger I lng densities 
during the 10 years ranged from too few to 
estimate to I 11.5/acre. Strong fingerl lng year 
classes were attributed to TnTroductton Into 
an environment of reduced competition (1967 
year class> and, after re-establishment, to 
warm growing seasons <1970 and 1976 year 
classes>-

(6) The contribution of the 1967 and 1970 year 
classes of smalimouth bass to the harvest at 
Ages I I-VI was 20 and 30%, respectively, of 
the estimated number of fingerlings. 
Although these harvest percentages were 
similar, total survival was much higher for 
the 1970 year class. 

(7) Growth rates of smallmouth bass were 
exceptional for the 1st 3 year classes and 
then dropped to levels comparable to 
pretreatment Nebish Lake and several other 
regional lakes. Yellow perch followed a 
similar pattern, with the 1st 2 year classes 
showing very fast growth. Later maturity, 
especially of females, accompanied the 
slower growth of yellow perch· 

(8) Age Ill smailmouth bass were more heavl ly 
exploited and suffered greater total 
mortality than Age IV and older fish· 
Natural mortality for alI ages combined was 
about equal to fishing mortality; total 
mortality was 0.79, of which natural 
mortality was 0.39 and the exploitation rate 
was 0.40. 

(9) Natural mortality of the 1967 yellow perch 
year class was considerably higher than 
angl tng mortality. Annual exploitation of 
all yellow perch year classes was low 
(mean = 0.14>; this was probably due to 
their pelagic dlstrlbutlon and schooling 
behavior, which makes them difficult to 
locate while fishing. 



APPENDIX 

APPENDIX TABLE 1. Mean tot a I i ength <Inches) and age of smallmouth bass at time of 
capture In Neblsh Lake, 1967-76.a 

Year 
Class Sampll ng Age Group 
Group Year ou II Ill IV v VI VII VIII IX 

1967 3ol 
( 100) 

1967-69 1'968 3·1 5.8c 
Year Classes (46) (81) 

1969 3·1 6.5 
( 17) (283) 

1970 2.7 \ 6.9c 1·0 9·4 
(62) (20) (129) ( 131) 

1971 2.8 4oll7o7 9·8 13·0 
(25) (73) (51) (47) (27) 

1970-76 1972 2.7 3.4 5·91 7.8 13·5 15.2 
Year Classes (33) (7) (652) ( 169) (7) (6) 

1973 2.9 4·7 7.1 

I 1o.o 13.5 16.0 
(63) (40) (336) (47) (6) (6) 

1974 2·7 5.1 7·1 8.6 ~ 10.5 14.4 16·6 
(56) (3) ' (7) (79) (37) ( 15) (6) 

1975 3.0 3.3 5.5 8.o 9.7 11·5[14.7 15.5 
<72) (8) (179) ( 14) (15) (28) (I) (3) 

1976 3.2 3.1 5.6 9.5 9.3 11.9 13.3 14.5 15.6 17·0 
( 144) (4) (56) (108) (21) (4) (9) (7) (I 0) ( I l 

Means 

1967-69 
Year Classes 3·1 6·4 7 •I 9.o 12.2 13.1 15.0 15.5 15.6 17.0 

1970-76 
Year Classes 2.8 3.5 5.4 7·7 9·2 II. 7 13.3 

Total Mean 2·9 4.4 6.0 8.2 10·7 12·5 14·6 15·5 15.6 17·0 

asample size In parenthesis· 

bFingerl lngs were captured In fall using an electroshocker. 

CAge I smal lmouth bass were measured In late August In 1968 and 1970• ATe I bass In 
other years and alI Age I I and older bass were measured In the spring < 9 May-10 Jun> 
from fyke net samples. 

15 
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APPENDIX TABLE 2. Estimated number of the 1967 yellow perch year class by length and age 
In Neblsh Lake. 

Total Sam~ II n9 Year 
Length 195 1970 I 971 
< l nches> 1967 

a 
1968 Male Female Male Female Female 

3.0 
3.5 Age 2, 733 
4·0 0 17,538 
4o5 2,505 I ,955 
5o0 Age 9, 775 
5o5 I 2,234 57 
6.0 500 
6.5 Age I, 164 
7o0 II I ,223 385 
7o5 935 I, 546 
8.o 221 2,013 455 
8.5 156 739 
9·0 Age 56 460 
9.5 Ill 593 

10.0 197 
10.5 
I 1·0 Age 358 
I I .5 IV 89 

Total no. 22,776 13,964 4,100 4,100 I ,250 1,250 447 
No./acre 242 149 87 27 5 

aFall population estimates. Estimates determined In spring in other years. 

N>PENDIX TABLE 3· Biomass estimates (lb) for the 1967 yellow perch year class In 
Neb l sh Lake· 

Total Sam~llng Year 
Length 1959 1970 1971 
( l nches) 1967a 1968 Male Female Male Female Female 

3o0 
3.5 Age 98 
4o0 0 632 
4o5 90 134 
5o0 Age 672 
5.5 I 154 8 
6.0 72 
6o5 Age 169 
7o0 II 76 83 
7o5 135 334 
8.o 32 436 120 
8o5 34 195 
9o0 Age 15 182 
9o5 Ill 235 

10.0 78 
10.5 
I 1·0 Age 90 
I I .5 IV 23 

Total lb 820 960 592 887 330 495 113 
Lb/acre 8o7 l0o2 15·7 8.8 loO 

aBlanass determ l ned i n fa II. Estimates determined In spring In other years. 



.APPENDIX TABLE 4. Sprl ng 
biomass estimates for the 

standing stock and 
1969 yellow perch year 

class In Nebish lake• 

Age Age II 
Tota I length Weight Weight 
<I nchesl Number 

3.0 64,239 
3·5 96,558 
4.0 38,703 
4.5 
5·0 
5.5 

Total 199,500 
No./acre 
Lb/acre 

2,122 

APPENDIX TABLE 5. Spring standing stock estimates by 
1/2-lnch group for yellow perch In Neblsh lake, 
1972-76. 

Total 
Length Sam~ I I ng Year 
(I nchesl 1972 1973 1974 1975 1976 

3·0 560 
3·5 7,276 
4·0 25,130 
4o5 37,195a 
5·0 32,523a 
5o5 17,416 72,231 600 
6.0 II ,884 39,067b 3,881 3,892 2,363 

.6.5 11,869 13,888 15,094 1,537 2,539 
7.0 3,586 2,466 26,199 I, 571 3,645 
7·5 2,880 I, 168 29,125 3,824 3,469 
8.o 770 260 27,872c 8,503 5,531 
8.5 225 129 9,061 c 5,805 4,122 
9.0 115 78 3,114 4,985 I ,433 
9.5 110 13 1,596 2,800 I ,583 
1o.o 75 1,093 251 
10·5 136 201 

Total 139,670 129,300 116,617 34,146 25,137 
No./acre I ,486 1,376 I ,241 363 267 

aMean size of Age I II males and females was 4·4 
and 5·3 Inches, respectively. 

bMean size of Age IV for both sexes was 6·7 Inches. 

cMean size of Age V females and males was 8.0 and 
8.5 

inches, respectively. 

(I b) Number <I bl 

840 
I ,276 5,044 660 

512 155,700 2,146 
238, 169 3,272 
146,171 2,012 
19,534 308 

2,637 564,628 8,398 
6,000 

28 89 

APPENDIX TABLE 6· Biomass estimates (jb) by 
1/2-lnch group for yellow perch In Neblsh Lake In 
the spring, 1972-76. 

Total 
Length Sampl I ng Year 
(Inches) 1972 1973 1974 1975 1976 

3.0 7 
3·5 96 
4o0 332 
4·5 I ,074a 
5·0 I ,976a 
5.5 I, 118 6,868 47 
6·0 I ,010 4,883b 310 164 110 
6.5 1,234 2,129 I ,509 80 157 
7·0 455 505 3,467 149 282 
7·5 449 296 5,121 488 376 
8·0 298 82 5,958c I ,652 723 
8·5 51 46 2,265c 1,078 633 
9·0 30 33 841 I, 137 275 
9·5 35 8 559 672 388 
1o.o 31 382 75 
10.5 62 69 

Total 8,159 14,852 20,116 5,865 3,092 
Lb/acre 87 158 214 62 33 

aMean size of Age Ill males and females was 4.4 
and 5.3 Inches, respectively. 

bMean size of Age IV for both sexes was 6.7 
Inches. 

cMean size of Age V females and males was 8.0 
and 8.5 Inches, respectively. 

17 



APPENDIX TABLE 7• Mean total length (inches> and 
captured at "Ice out" in Nebish Lake, 1967-76a. 

age of male yellow perch 

Year 
Class Sampi I ng Age Group 
Group Year I II ill IV v VI VII V Ill 

1968 5.ob 
(57) 

1967-68 
Year Classes 1969 6.9 

(74) 

1970 3.7b 6.6 8.3 
(56) (44) (44) 

1971 3.5b 4·6 7·3 8·7 
(34) (34) (43) (33) 

1972 4.4 6.7 8·7 
(52) (33) (42) 

1969-75 1973 3.2 3·8 4·9 6·7 8.3 g. I 
Year Classes (8) (I 8) (55) (48) (12) (16) 

1974 3·3 4·2 5.1 6.5 8·5 lg. 7 
(I 7) (19) (16) (56) (34) (4) 

1975 3.4 4·8 5·8 6.8 9.4 I 9.6 
(I 0) (35) (8) (28) (27) (2) 

1976 3.0 3.7 5.1 6·5 6.7 7.8 8.7 9.4 
(3) (40) (28) (17) (19) (52) (13) (2) 

Means --
1967-68 

Year Classes 5.0 6.8 7·8 7·7 8·5 9.4 9·6 9.4 

1969-75 
Year Classes 3.2c 3.9 4·9 6·4 7·3 9.1 8.7 --

Total Mean 3.2c 4.7 5·7 6·8 7·8 8·8 9·2 9·4 

aNumber in parenthesis is sample size. 

bsexes comb I ned. 

cMales only. 
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APPENDIX TABLE 8· Mean total length (Inches) and age of female 
yellow perch captured at "Ice out" In Neblsh Lake, 1967-76.a 

Year 
Class Sampling Age Group 
Group Year II Ill IV v VI VII V Ill 

1969 1·1 
(52) 

1967-68 
Year Classes 1970 7.0 9.4 

(25) ( 19) 

1971 6.3 l8.5 I I • I 
(8) (5) (5) 

1972 4.8 .5 ·3 l 7 ·2 9.1 
<14) ( 19) (34) ( 10) 

1969-75 1973 5.5 6.8 I s.2 
Year Classes (21) (40) (J 3) 

1974 7.0 s.o l9·6 
(46) < 15 l (I l 

1975 5·8 6.9 8.4 9·7 
(21) ( 17) ( 15) (5) 

1976 6.5 1·3 8.1 9.o 9.s 10·1 
(6) (22) (6) (34) (8) (2) 

Means 

1967-68 
Year Classes 7·4 8·9 9.2 8·6 9.6 9.7 1 o.1 

1969-75 
Year Classes 5·6 5·8 6.7 1·7 8.7 9.s 

Total Mean 6·5 1·0 7.5 s.1 9.o 9·7 10.1 

aNumber in parenthesis is sample size. 

19 
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