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| ABSTRACT 

A complete compulsory creel census was conducted on 293-acre Escanaba 
Lake, northern Wisconsin from 1946 through 1969. On the average each year, 
anglers fished 65 hours per acre catching 20 Ib/ acre at the rate of 0.84 fish per 
hour. Population estimates of the principal sport species were made from 1956 
through 1969. The spring standing crop varied annually from 19 to 117 Ib/ acre. 

Walleyes, though not native, were the most important species, contributing 36 
percent by weight of the harvest during this period. Standing crops and harvest 
of panfish, especially yellow perch and pumpkinseed, fluctuated greatly; those 
of predator fishes were more stable. 

The exploitation rate for each species varied greatly from year to year but not 
significantly from the mean which was established over a number of years and is 
characteristic for each species. Northern pike (.46) and bluegill (.42) were the 
most heavily exploited, and yellow perch (.15) the most lightly. No relation 
could be demonstrated between rate of exploitation and other aspects of the 
fishery. 

Species composition of the estimated spring standing crop and of the harvest 
was similar. Large fluctuations in the proportion of the various species occurred; 
but these were not thought to be the result of liberalized fishing regulations in 
effect on the lake. 

The decline of panfish in the late 1950’s and early 1960’s is attributed to the 
increased predator species component during that period.
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INTRODUCTION | 

Stocks of fish in the lakes and Commission in 1946 to study primarily ploitation rates were estimated an- 
streams of Wisconsin constitute a large the effect of liberalized fishing regula- nually from 1953 on for the walleye 
and important natural resource. Their tions on the fish populations. These and from 1956 on for the other species 
greatest importance is not their in- five lakes were opened to fishing under of record. This report is intended pri- 

| trinsic value as food, but their potential experimental regulations with no size marily to document those voluminous 
as a source of recreation. Each year, a and bag limits or closed seasonson any data, essentially on the size of fish 
million licensed anglers make some 15 __ species.” stocks available, the extent of utiliza- 

\ million fishing trips in Wisconsin and A complete creel census was estab- _ tion of those stocks by anglers, and the 
catch 100 million fish (Churchill 1970). lished in 1946 through which species changes in both throughout the 

Despite this high level of activity, composition, relative abundance, and 1946-69 period. This paper also ad- 
very little is definitely known about the harvest of the mixed warm water fish dresses itself to the question of the 
size of the fish stocks available or the populations of Escanaba Lake were impact of liberalized angling regulations 
degree to which they are utilized by determined. Standing crops and ex- on the fish population of Escanaba 
this impressive number of anglers. Lake. Responses to that question were 

Escanaba Lake is one of five lakes previously made after the first 5 years 
(Escanaba, Mystery, Nebish, Pallettee, (Threinen 1951) and after the first 10 
and Spruce Lakes) in the Northern 4 99 4nch minimum size limit on northern years of the study (Churchill 1957). 
Highlands Fishery Research Area which _ pike was put into-effect on Escanaba Lake Here we have the advantage of a 24- 
was established by the Conservation in 1964. year perspective. 

STUDY AREA 

Escanaba Lake is located on undevel- 
oped, state-owned land in the Northern 
Highlands State Forest in central Vilas 
County, northern Wisconsin (Fig. 1). It BOULDER JUNCTION 

has a surface area of 293 acres, a 

shoreline of 5.1 miles and a maximum IM 

depth of 25 ft. Shoreline and bottom 
contours are irregular and there are 
several small islands with rocky bars 

and shoals (Fig. 2). An inlet and outlet, 
controlled by a low-level dam since OS ESCANABA L. 

1963, are present at high water stages CI MYSTERY L. STARLAKE |9mi. 
but free migration of fish is unlikely. ps S CONOVER I3mi. 
The water has a total alkalinity of 20 61 | NEBISH RS “SPRUCE L. 
mg/l and is relatively fertile for this CHECKING STATION 

IRONWOOD 41 mi. 
MANITOWISH WATERS 72 mi. | 

_N- 

FIGURE 1. | 
Map showing location and environs of HT 
Escanaba Lake, one of the five study . . mE 

lakes in the Northern Highlands TeenEW 30 m —-US.51 8m. STEAL AKE oS mi 0 | 2 mi. 
2 Fishery Research Area, Vilas County.



area, developing a phytoplankton 

| bloom in summer. Vegetation is abun- 

dant in the shallow areas. 

| I~ Although the maximum depth is 

Le J only 25 ft, no evidence of winterkill 

34/35 27) f 35/36 has been detected in 24 years of obser- 

wa. = | vation. Oxygen concentrations in the 

YN shallower areas may decrease in winter 

== LL to levels that would not support fish; 

PALLETTE LAKE lO- 20 J I) this also occurs in the deepest water 

| 25 during the summer. However, there is 

| NN always an adequate supply of oxygen- 

ated water. 
Twenty-four fish species are known 

((_ S to be present in Escanaba Lake; how- 
! ever, no systematic study of minnows 

7 or darters has been made, so additional 

Ve species may be present (Appendix A). 
1! \20) y~ The major species of importance to the 

| [S sport fishery include the walleye, 

| northern pike, muskellunge, small- 

| mouth bass, largemouth bass, yellow 

perch, pumpkinseed, bluegill, rock bass 
and black crappie. The walleye and 
northern pike are not known to be 
native to the lake. Stocking records 

a show that approximately 5 million 
. . walleye fry were stocked in the ten 

AREA: 293 Acres not including Islands ~N- years between 1933 and 1942. Between 
TOTAL SHORELINE:9.| Miles __ 1937 and 1941, one-half million north- 
MAXIMUM DEPTH: 29 Feet __ ern pike fry were stocked. One or more 

of these fry stockings resulted in the 
establishment of the walleye and 

SCALE IN FEET northern pike population. The only 

ee stockings since 1946 have been experi- 
O 20 S00 l000 mental plants of marked walleye finger- 

| lings and muskellunge fingerlings and 

, yearlings (Appendix B). 
FIGURE 2. Contour map of Escanaba Lake. . 

METHODS 

CREEL CENSUS 0.1 inch (total length) and weighed to water fishing plus the winter fishing 
the nearest 0.01 lb. Scale samples from — season immediately following. Ages of 

The creel census on Escanaba Lake all game fish and from periodic strati- fish were recorded in the same way; 

was a complete compulsory permit fied samples of panfish were taken for each fish was credited with a “‘birth- 

system. Permits were issued without age determination. Data were recorded day” at the time of ice breakup rather 

charge at a checking station located at in code and transferred to punch cards _— than on the conventional 1 January 

the only landing on the lake. At the for processing. date. 

end of each angler’s fishing trip, the The fishing year was considered to 

catch was inspected by Department begin and end with the disappearance POPULATION ESTIMATES 

personnel. Numbers of each species of ice cover in the spring, usually 
were recorded. All game fish and most between 15 and 30 April and there- Annual population estimates were 
panfish were measured to the nearest fore consisted of a season of open made during varying periods of years 3
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The Northern Highland Fishery Research Area was The checking station is located at the only 

established by the Wisconsin Conservation landing on Escanaba Lake. Through a compulsory 

Commission tn 1946 to study primarily the effect free permit and reporting system, data on fishing 

of liberalized fishing regulations. pressure, harvest, population estimates and 

| exploitation rates are obtained. 

for the following species above the old population by that amount. Simi- pendent on the size of the sample 
total length in inches indicated: wall- larly, the ratio of the age II harvest to used. However, when a number of 
eye (11.0), northern pike (12.0), this estimate givesa maximum estimate independent estimates give consistent. 
muskellunge (18.0), yellow perch of the rate of exploitation at this age. results, they may be considered reli- 
(6.0), pumpkinseed (4.5), rock bass Because of gear limitations, panfish able. 
(4.0), bluegill (4.0), and black crappie below the indicated minimal size were 
(6.0). Fish were collected with fyke not captured during marking which | 
nets or ac electroshockers during the was done as early as possible in the EXPLOITATION 

| spawning season and marked either year. Large numbers of panfish below 

with a tag or fin clip. Size of the the minimal size at the time of mark- Ricker (1958) defines rate of ex- 
population was estimated from the ing grow into the catchable size range __ ploitation as “‘the fraction by number 
proportion of marked fish in the during the season and may contribute of the fish in a population at a given 

anglers’ catch by the Petersen formula. greatly to the season’s harvest. Infact, time, which is caught and killed by | 
Fish captured during the marking it is quite possible for the annual man during a specified time interval 
period were not weighed. Estimates angler harvest of a species to exceed immediately following”. The percent- 
were converted to poundage by multi- the number of harvestable fish present age of marked fish recovered by 
plying by the average species’ weight at the beginning of the season (Cooper _— anglers in the year after marking is a 
in that year’s harvest as determined 1953). To avoid distortion of the — direct estimate of the annual rate of 
from checking station records. estimate by these fish, the estimate is | exploitation of the species in the size 

Walleye estimates were made by based on a recovery period of about 4 or age range marked. This is calculated 
year Class since all walleyes were aged. weeks immediately following marking by year classes for walleyes and for 
Very few walleyes younger than age and includes only those fish over the total harvestable populations of wall- 
III appeared in the nets at spawning established minimal size at the time of | eyes and all other species. 

time, so the number of walleyes in this — marking. In the case of centrarchids, a consid- 
age range could not be estimated by These population estimates are of | erable part of the harvest is taken 

the previously described method. A course subject to sampling error and _ before the fish are marked. This has 
minimum estimate of each year class are reliable only within their confi- been partially corrected by multi- 
at age If was made by adding the dence limits. In the tables and text, plying the rate of exploitation by the 
harvest of age II fish to the estimate of the value used is the point estimate ratio (P+B)/P, where P is the estimated 
the same year class at age III. This rounded, usually to the nearest 100. population of harvestable fish at the 
makes no allowance for natural mor- Any one estimate could differ from date of marking and B is the angler’s 

4 tality and underestimates the 2-year- the true value by an amount de- catch prior to that date.
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Fish were captured for marking during the spawning Panfish were marked by removal of a fin. 

season using (A) fyke nets and (B) a 230-volt, 

3,000-watt, ac boom shocker. Population estimates 

and exploitation rates were determined from 

angler-caught fish through the complete creel census. 

The dynamics of a fish population entire fish population. Although other walleyes were captured; aging of scales | 
are quite complex and difficult to species also varied in abundance, most indicated that 25% of these were from 

assess. The age composition, spawning of them were not abundant enough to the 1943 year class, the first known 

success, and survival of year classes of | have had more than minor roles in the natural reproduction. In 1947, a native 

the abundant species do not remain ecology of the lake. year class was produced that con- 

constant but vary from year to year Before 1946, Escanaba Lake was tributed heavily to the fishery in later 

(Table 4). Annual estimates of sport not heavily fished. Fishing was mostly years. From 1956 through 1969, wall- 

fishes available to the angler indicated = for bass in summer and yellow perch eyes in age group II and older ac- 

that the spring standing crops at Es- in winter. With the start of the re- counted for 3 to 98% by number of 
canaba Lake from 1956 through 1969 search project, access to the lake was the spring standing crop of sport fishes 
varied from 19 lb/acre in 1968to117 improved, a boat livery was estab- available to the angler (Table 3) and 
Ib/acre in 1958, with an average of 67 _ lished, and the liberalized regulations 11 to 94% by weight (Table 4). During 
lb/acre. drew larger numbers of fishermen. this same period, the number of wall- 

Considerable variation in population From 1946 through 1969, 100,858 eyes per acre varied from 15 to 36 fish 
size of the various species occurred anglers fished 455,610 hours on Esca- except in 1963 when the spring stand- 
during the years of the study. The naba Lake and caught 381,425 fish ing crop estimate was only 6 fish per 

bulk of the population, as estimated weighing 138,303 lb (Table 1). The acre (Table 3). 
by weight of the anglers’ catch and annual average catch was 15,893 fish The walleye fishing began in 1946 

spring population estimates, was com- _ weighing 5,763 lb. when 4 walleyes were harvested by 
posed of the ten species listed in the anglers (Table 7). The number rose to 
section entitled, Study Area. These 47 the next year and surged in 1948 to 

were considered as the influential WALLEYE 4,313  walleyes (mostly yearlings) 
species in the lake and the variation in weighing 2,179 lb. Annual walleye 
their abundance probably affected the During the 1947 netting period, 100 harvest since 1948 varied from 1,010 5



to 5,887 or 3 to 20 fish per acre and inches through the ice (Table 7). Aver- _— limit, a walleye year class enters the 
averaged 10 fish per acre. Annual age annual size did not vary signifi- fishery in significant numbers in its : 
weight harvested since 1948 has varied cantly during the years, 11.4-14.2 third year as age II fish (Table 9). The 
from 900 to 6,720 Ib or 3 to 23 inches during the open water season harvest of age II fish of a given year 
Ib/acre and averaged 8 lb/acre. During and 12.3-15.4 inches through the ice. class may be nearly as great and 
the 24-year period, 1946-69, walleyes The adult walleye population in sometimes exceeds the estimated 
ranked first in weight with 51,263 Ib Escanaba Lake was first estimated in abundance of the same year class at 
harvested and third in number with 1951 by Patterson (1953) at 9,100. age III. Adding this harvest to the 
63,029 caught (Table 2). Fish stocked Estimates in 1953, and every year estimate at age III, it is possible to 
in 1954 made up 6,500 of this total since, indicated populations ranging arrive at a minimum estimate of the 
and weighed 4,300 Ib. Since 1948, from 1,600 to 6,600, or 5 to 23 fish population at age II and from this, a 
walleyes comprised 3 to 95% of the per acre for age group III and older maximum estimate of the rate of 
total number of fish caught annually (Table 8). During this period, the exploitation at age II which varied 
(Table 5) and 9 to 92% of the annual —_ annual rate of exploitation varied from § from .07 to .53 (Table 9). Cumulative 
weight harvested (Table 6). The aver- .13 to .42 for these age groups. harvests of each year class, between 
age size of all walleyes taken by The history of individual walleye ages III and VII, ranged between .26 

anglers from 1953 through 1969 was year classes was traced for a large part and .89 of the age III estimate. | 
12.9 inches in open water and 13.6 of their lives..In the absence of a size | : 

TABLE 1. Total Angler Harvest on Escanaba Lake, 1946—1969 

No. _Hours ______- Fish (Numbers) Fish (Weight) 
Year Anglers Total Per Acre Total No./Acre No./Hr. Total Lb/Acre Lb/Hr 

1946 1,700 9,386 32 9,982 34 1.06 3,371 11 0.36 
1947 1,259 6,295 - 21 7,058 24 1.12 2,625 9 0.42 

1948 2,905 12,776 44 14,048 48 1.10 5,764 © 20 0.45 

1949 3,868 19,332 66 10,224 35 0.53 5,038 17 0.26 
1950 7,314 35 ,862 122 7,924 27 0.22 7,797 27 0.22 

1951 4,416 21,874 74 3,821 13 0.17 3,455 12 0.16 

1952 5,164 25,702 88 5,226 18 0.20 5 ,062 17 0.20 

1953 5,159 28,862 99 8,184 28 0.28 5,084 17 0.18 

1954 3,661 17,965 61 6,408 22 0.36 3,135 il 0.17 

1955 5,164 23,403 80 24,629 84 1.05 8,018 27 0.34 

1956 5,308 24,412 83 28,902 99 1.18 8 506 29 0.35 

1957 5,778 24,775 85 34,796 119 1.40 9,751 33 0.39 

1958 6,310 26,368 90 43,241 148 1.64 12,027 41 0.46 
1959 5,222 21,979 75 37,703 129 1.72 10,861 37 0.49 

1960 5,113 22,214 76 38,013 130 1.7] 10,435 36 0.47 

1961 4,406 18,497 63 24,708 84 1.33 7,043 24 0.38 

1962 5,268 22,367 76 26,391 90 1.18 8 ,660 30 0.39 

| 1963 4,999 20,796 71 22,616 77 1.08 6,573 22 0.31 

1964 3,169 12,769 44 12,162 42 0.95 3,852 13 0.30 

1965 2,821 10,775 37 5,535 19 0.51 2,541 9 0.24 

1966 3,371 13,716 47 3,252 11 0.24 2,796 10 0.20 

1967 3,668 14,437 49 3,551 12 0.25 2,844 10 0.20 
1968 2,520 9,898 34 1,354 5 0.14 1,288 4 0.13 
1969 2,695 11,150 38 1,697 6 0.15 1,777 6 0.16 

Total 100,858 455,610 1,555 381,425 1,302 - 138,303 472 - 

Avg. 4,202 18,983 65 15,893 54 0.84 5,763 20 0.30 

6



TABLE 2. The Anglers’ Harvest From Escanaba Lake, 1946-1969 

24-Year Percent Annual 24-Y ear Percent Annual 

Total of Total Average Total of Total Average 

Number of Anglers 100,858 - 4,202 Pumpkinseed _ 
Number of Hours 455,610 - 18,983 Number 138,338 36.3 5,764 

Hours per Acre 1,553 - 65 Pounds 24,559 17.8 1,023 

| Walleye Rockbass 
Number 63,029 16.5 2,626 Number 13,171 3.4 549 
Pounds 51,263 37.1 2,136 Pounds 3,652 2.6 152 

Northern Pike Bluegill 

Number 4,233 1.1 176 Number 8,992 2.4 375 
Pounds 7,327 5.3 305 Pounds 1,845 1.3 77 

Muskellunge Black Crappie 

Number 550 0.1 23 Number 7,482 2.0 312 

Pounds 2,604 1.9 108 Pounds 5,339 3.9 222 

Largemouth Bass 

Number 2,271 0.6 95 
Pounds 2,611 1.9 109 Total 

Smallmouth Bass | Number 381,425 - 15,893 

Number 4,397 1.2 183 Pounds 138,303 - 5,763 

Pounds 2,189 1.6 91 Fish per Hour - - 0.8 
Yellow Perch Pounds per Hour - - 0.3 

Number 138,962 36.4 5,790 Fish per Acre 1,302 - 54 

Pounds 36,914 26.6 1,538 Pounds per Acre 472 - 20 

. _ TABLE 3. Estimated Species Composition of the Spring Standing Crop of Sport Fishes Available to the Angler in 
Escanaba Lake, 1956—1969 (Number Per Acre) 

Walleye** Northern Pike! Muskellunge Yellow Perch Pumpkinseed Rock Bass Bluegill Black Crappie _—Total | 

No./ Per- No./ Per- No./ Per- No./ Per- No./ Per- No./ Per- No./ Per- No./ Per- No./ 

Year Acre cent Acre cent Acre cent Acre cent Acre cent Acre cent Acre cent Acre cent Number Acre - 

1956 36s 11 - - * * 184 59 58 19 17 5 4 1 14 4 91,510 312 

1957 33 «10 - - * * 191 56 85 24 13 4 5 1 12 4 99,120 338 
1958 19 5 7 2 * * 225 64 65 19 11 3 6 2 18 5 102,760 351 

1959 19 6 S 1 * * 116 34 177 = 52 13 4 4 1 7 2 100,170 342 
1960 16 7 2 1 * * 120 49 89 37 3 1 8 3 5 2 71,200 243 
1961 33 8 1 * * * 184 47 160 41 8 2 6 1 5 1 116,380 397 
1962 20 5 4 1 * * 232 53 150 34 19 4 6 1 6 1 128,220 438 
1963 6 3 2 1 1 * 126 57 75 34 6 3 1 1 3 1 64,870 221 

1964 15 10 * * 1 * 99 67 31 21 - - 1 1 - - 43,050 147 

1965 18 25 * * 1 1 38 52 11 14 - - 1 1 4 6 21,190 72 

1966 32 660 * 1 * 1 20 38 - - - - - - - - 15,580 53 
1967 28 98 * 1 * 1 - - - - - - - - - - 8,400 29 
1968 17 94 1 4 * 2 - - - - - - - - - - 5,210 18 

1969 22 26 1 1 * 1 63 72 - - - - - - - - 24,900 = 85 

*Less than 1. 

** Age II and older. 

1 22-inch size limit became effective in 1964, estimated population of fish 22 inches and larger only. 

]



TABLE 4. Estimated Species Composition of the Spring Standing Crop of Sport Fishes Available to the Angler 
in Escanaba Lake, 1956—1969 (Pounds Per Acre) : 

Walleye** Northern Pike! Muskellunge Yellow Perch Pumpkinseed Rock Bass Bluegill Black Crappie Total 

Lb/ Per- Lb/ Per- Lb/ Per- Lb/ Per- Lb/ Per- Lb/ Per- Lb/ Per- Lb/ Per- | Lb / 

Year Acre cent Acre cent Acre cent Acre cent Acre cent Acre cent Acre cent Acre cent Pounds Acre 

1956 20 22 - - * * 43 51 11 12 4 5 1 1 6 9 26,300 85 
1957 22 22 - - * * 48 50 14 14 3 3 1 1 9 9 28,270 96 
1958 18 15 7 6 1 1 66 56 11 9 2 2 1 1 11 9 34,250 117 
1959 19 18 9 8 * * 38 = 336 29 «28 4 4 1 1 6 6 30,960 106 

1960 14 20 5 8 1 1 27 =—39 15 22 1 1 1 2 4 6 20,300 69 
1961 18 19 2 2 * * 41 43 28 29 2 2 1 1 4 4 28,460 97 : 
1962 18 16 7 6 1 1 49 43 28 24 4 4 1 1 5 5 33,490 114 
1963 6 11 3 6 2 3 25 46 14 26 2 3 * 1 a) 16,020 55 , 
1964 11 25 1 2 3 7 22 51 6 13 - - * 1 - - 12,540 43 | 
1965 14 42 1 2 2 7 10 32 2 7 - - * 1 3 8 9,480 32 
1966 26 «668 1 4 3 8 7 20 - - - - - - - - 10,800 37 

1967 22 94 * 2 1 4 - - - - - - - - - - 6,750 23 
1968 16 85 2 9 1 6 - - - - - - - - - - 5,450 19 

1969 16 41 3 7 2 4 18 48 - - - - - - - - 11,250 38 

*Less than 1. 
** Age II and older. 

1 42-inch size limit became effective in 1964, estimated population of fish 22 inches and larger only. 

TABLE 5. Species Composition of the Anglers’ Harvest as the Percent by Number of Fish From Escanaba Lake, 1946—1969 

Largemouth Smallmouth Yellow Black Total 
Year Walleye Northern Pike Muskellunge Bass Bass Perch Pumpkinseed Rock Bass Bluegill Crappie | Number 

1946 * * * 2 6 88 1 2 * * 9,982 
1947 1 - * j 6 87 1 4 * * 7,058 

1948 31 * * * 3 64 * 2 * * 14,048 
1949 22 * * 1 5 69 1 2 * * 10,224 

1950 74 * * 1 2 15 2 5 * * 7,924 
1951 = 59 * 1 1 1 22 A 9 2 * 3,821 
1952 73 - 1 2 3 8 6 7 1 * 5,226 
1953 57 - * 1 8 9 3 19 3 * 8,184 

1954 36 * * 1 7 32 6 15 2 * 6,408 
1955 21 * * 1 1 37 37 5 2 * 24,629 
1956 18 - * 1 * 36 35 6 2 2 28 ,902 

1957 10 * * 1 * 42 35 6 3 3 34,796 
1958 3 2 * 1 * 36 50 2 2 4 43,241 
1959 3 2 * * * 19 68 2 2 3 37,703 
1960 7 * * * * 32 50 2 5 3 38,013 
1961 15 1 * * * 31 44 2 5 ] 24,708 
1962 9 3 * 1 * 45 35 3 3 1 26,391 
1963 6 3 * 1 * 36 49 1 2 2 22,616 
1964 14 1 * 1 * 32 48 1 2 * 12,162 

1965 28 1 * 2 * 18 45 1 4 2 5,535 
1966 86 2 1 1 - 9 1 * * 1 3,252 

1967 95 1 1 * - 4 * * - * 3,551 
1968 74 6 2 * * 13 2 * 1 * 1,354 

1969 62 14 2 - * 18 2 i * * 1,697 

*Less than 1%.



TABLE 6. Species Composition of the Anglers’ Harvest as the Percent of Pounds From Escanaba Lake, 1946—1969 | 

| Largemouth Smallmouth Yellow Black Total 
Year Walleye Northern Pike Muskellunge Bass Bass Perch Pumpkinseed Rock Bass Bluegill Crappie Pounds 

1946 * * 3 6 10 77 1 2 * * 3,371 

1947 2 - 3 3 11 75 1 5 * 1 2,625 

1948 38 * 1 1 5 54 * 1 eS * 5,764 

1949 47 * 1 4 4 41 j 1 * * 5,038 

1950 86 * 3 2 1 5 * 1 * * 7,797 

1951 719 * 2 1 2 10 1 3 ] * 3,455 

1952 83 - 4 2 2 4 2 2 * * 5,062 

1953 72 - 4 2 4 7 2 8 2 * 5,084 

1954 55 * 4 2 7 16 4 11 2 * 3,135 

1955 42 * * 1 2 28 19 5 ] * 8,018 

1956 34 - * 2 * 31 23 6 1 4 8,506 
1957 24 1 1 2 * 37 21 4 2 7 9,751 

1958 9 8 1 2 * 38 31 1 2 9 12,027 

1959 9 15 * 1 * 22 39 2 1 9 10,861 

1960 20 4 1 1 * 27 32 2 3 10 10,435 

1961 29 8 1 2 * 24 27 2 4 3 7,043 

1962 26 14 2 2 * 28 20 2 2 4 8,660 

1963 19 13 3 2 * 24 32 1 1 3 6,573 

1964 34 5 3 4 * 22 29 1 2 * 3,852 

1965 45 8 4 5 * 11 21 1 2 3 2,541 

1966 81 7 5 1 - 3 * * - 1 2,/96 

1967 92 3 4 * - 1 - * - * 2,844 

1968 74 16 6 * * 2 1 * * * 1,288 

1969 Sl 34 8 - * 5 1 * * * 1,777 

*Less than 1%. 

TABLE 7. The Walleye Harvest From Escanaba Lake, 1946—1969 

Average Total 

_ Total Harvest a Length (Inches) 

. Year = Number Pounds No./Acre Lb /Acte Open Water Ice 

1946 4 12 - - - - 

1947 47 59 - - - - 
1948 4,313 2,179 15 7 - - 

1949 2,199 2,370 8 8 - - 

1950 5,887 6,720 20 23 - - 
1951 2,267 2,732 8 9 - - 

1952 3,791 4,189 13 14 - - 

1953 4,683 3,740 16 13 12.8 13.8 
1954 2,292 1,714 8 6 12.8 13.3 
1955 5,227 3,342 18 11 12.1 12.3 
1956 5,096 2,863 17 10 11.7 12.3 
1957 3,624 2,341 12 8 12.4 12.7 
1958 1,178 1,115 4 4 13.9 14.8 

1959 1,010 1,017 3 3 14.2 14.1 
1960 2,469 2,094 8 7 11.7 14.0 
1961 3,593 2,033 12 7 11.4 12.5 

1962 2,490 2,278 8 8 13.5 15.4 
1963 1,352 1,281 5 4 13.4 14.6 

1964 1,758 1,292 6 4 12.7 12.8 

1965 1,532 1,136 5 4 12.8 13.6 

1966 2,789 2,279 10 8 12.9 14.6 

1967 3,362 2,620 11 9 13.3 14.6 
1968 1,028 957 3 3 14.1 13.8 

1969 1,044 900 4 3 13.7 12.5 

Total 63,035 $1,263 215 17S 

Average 2,865 2,330 10 8 12.9 13.6



TABLE 8. Estimated Population and Rate of 
Exploitation of Walleyes (Age Group III and | 

Older) in Escanaba Lake, 1953—1969 

Estimated Population Rate of 

Year Number No./Acre Exploitation | 

1953 6,500 22 35 | 
1954 4,900 17 32 

1955 4,900 17 40 
1956 3,500 12 42 

1957 5,600 19 37 
1958 5,500 19 22 

1959 5,500 19 13 

oe | 1960 3,600 12 31 
1961 3,600 12 22 
1962 6,600 23 37 

| 1963 1,900 6 31 

| 1964 1,600 5 18 

1965 3,500 12 9 
1966 3,200 11 27 

~ 1967 6,400 22 42 

1968 3,500 12 17 

1969 5,300 18 AS 

| TABLE 9. Harvest and Size of Individual Year Classes of Walleyes in Escanaba Lake 

1951—1967 
a 

Estimated Number Utilization by Anglers _ __ 

ss iPresent— Age IIl—Age III (1 year) Age III—Age VII (4 years) 

Year At Age II Fraction of Fraction of 

Class (Minimum)* At Age III Harvest Age II Estimate* Harvest Age III Estimate 

1951 5,100 2,800 2,300 45 2,490 89 

1952 2,000 1,400 643 32 1,164 83 

1953 2,000 900 1,065 33 702 18 

1954 | 

Native 1,700 1,000 728 43 500 50 

Stocked 5,300 3,200 2,148 .40 2,599 - 

1955 4,100 2,800 1,327 32 1,686 .60 

1956 100 100 18 18 96 - 

1957 200 200 36 18 126 - 

1958 1,200 600 564 47 326 3 
1959 6,000 3,200 2,778 46 2,332 73 

1960 - - 39 - - - 

1961 200 150 30 15 - - 

1962 2,800 1,800 977 35 1,218 .68 

1963 1,800 1,300 495 28 8 38 .66 

1964 6,100 4,400 1,740 28 2,895 ** .64 

1965 1,900 1,500 391 21 395 ** .26 

1966 2,200 2,000 163 07 329** .26 

1967 - - 177 - - - 

Ce 
*The age II estimate is derived by adding the age II harvest to the age II] estimate. This isa minimum, 

since there is no allowance for natural mortality. The estimate of the fraction harvested at this age 

is correspondingly high. 

**Less than 4 years. 
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NORTHERN PIKE vested. After establishment of this | inches. With a 22-inch size limit, the 

| species in the lake and with no restric- average size was 23.3 inches. During 

During the first 11 years of creel tive regulations (1958-63), the annual the period in which the size limit was 

census, only 11 northern pike were harvest ranged from 152 to 935 fish or in effect (1964-69), the average annual 

taken by anglers (Table 10). No evi- 3 fish or less per acre. Northern pike catch declined 85% numerically and 

dence of reproduction was found until © never comprised more than 3% of the 70% in weight. 
1957 when anglers caught a combina- _total fish harvested annually from The age II and older northern pike 
tion of 71 fingerlings and yearlings out 1958 to 1963 (Table 5); however, they | population with no restrictive regula- 
of a total harvest of 72 northern pike | accounted for as high as 15% of the tions in effect ranged from 250 to 
that year. Sufficient fish were netted | annual harvest by weight (Table 6). 2,000 fish. Since the 22-inch size limit 

in 1958 to make the first population | Annually the harvest of northern pike went into effect (1964), the exploit- 

estimate. Since that time,the northern varied from 2 to 6 Ib/acre, 1958-63. able population ranged from 40 to 300 

pike spring standing crop available to In 1964, a size limit of 22 inches fish. The annual rate of exploitation 

the angler ranged from less than 1 to7 | was placed on northern pike. The by anglers varied from .27 to .64 with 

fish per acre or less than 1 to9 Ib/acre, annual harvest from 1964 through no restrictive regulations in effect and 

making up only 2 to 9% by weight of 1969 varied from 31 to 239 fish and from .31 to .56 with a 22-inch size 

the total spring standing crop of sport 83 to 615 Ib and comprised 1 to 14% _ limit imposed on the population. The 

fish available to the angler (Table 4). | of the total annual harvest during that average annual rate of exploitation was 

Since 1946, 4,233 northern pike period. They accounted for 3 to 34% .46 of all fish available to the angler 

weighing 7,327 lb were caught by of the total weight harvested annually and did not change after the size limit 

anglers (Table 2). Northern pike com- _—_ during the 6-year period. With no size went into effect. 

prised 1.1% of the total number of fish —_ limit, the average total length of north- 
and 5.3% of the total weight har- ern pike caught by anglers was 19.0 

TABLE 10. Harvest, Estimated Population and Exploitation Rate of Northern Pike in Escanaba Lake, 

1946-1969 

Harvest Estimated Population 

| Avg. Rate of 
: Total No./ Lb / | No./ Lb / Exploi- 

Year Number Pounds Length Acre Acre Number Pounds Acre Acre tation 

| 1946 3 7 - * * | | : 

1947 - - . . . 
1948 1 4 - * * 

1949 2 10 - * * 

1950 1 4 - * * | 
1951 2 4 - * * 

1952 - - . . . 
1953 - - - . . 
1954 1 2 - * * 

1955 1 3 - * * 

1956 - - - - - 
1957 72 108 18.3 * * 

1958 935 928 16.0 3 3 2,000 2,000 7 7 50 

1959 882 1,680 19.8 3 6 1,350 2,600 5 9 .64 

1960 152 446 22.8 1 2 $50 1,600 2 5 27 

1961 294 582 19.3 1 2 250 500 1 2 44 

1962 691 1,219 19.6 2 4 1,200 2,100 4 7 49 

1963 638 834 17.5 2 3 700 900 2 3 45 

1964 ** 64 197 23.4 * 1 ** 80 250 * 1 40 

1965 73 202 23.3 * 1 70 200 * 1 3 

1966 70 194 23.5 * 1 140 400 * 1 56 

1967 31 83 23.1 * * 40 100 * * 42 

1968 81 205 22.9 — * 1 200 500 1 2 31 

1969 239 615 23.4 © 1 2 300 800 1 3 53 

*Less than 1. 
**9-inch size limit became effective, estimated population of fish 22 inches and larger only. 
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MUSKELLUNGE plant. From the 1961 stocking of 197 by anglers and presently only a rem- 
yearlings, anglers caught 55 (27.9%) nant population remains (Table 12). 
through 1969. The same year, 291 During the 24 years of creel census, 

| The muskellunge is thought to be fingerlings were stocked and through 4,397 smallmouth were caught weigh- 
native to Escanaba Lake; however, 1969, only 11 (3.8%) were caught by _— ing 2,189 Ib (Table 2). From 1946 to 

| 309,000 muskellunge fry were stocked anglers. None of the 301 fingerlings 1955, smallmouth bass comprised 1 to 
in the 5 years between 1937 and 1941. stocked in 1965 or the 155 yearlings 8% of the total annual catch and since 
Experimental plants of marked year- stocked in 1966 were caught by 1956 less than 1% of the total annual 
lings and/or fingerlings were made in anglers through 1969. catch (Table 5). In the early years, 
1961, 1965, and 1966 to study sur- — An attempt has been made to esti- smallmouth bass accounted for 1 to 
vival and yield to the angler. Muskel- mate the muskellunge population each 11% of the annual total weight har- 
lunge populations from 1956 through year since 1954; however, because of — vested by anglers, but in recent years it 
1969 never exceeded 2% of the spring the small number of fish involved, | has amounted to less than 1% (Table 
standing crop of sport fishes available these are only rough approximations. 6). 
to the angler (Table 3). The muskel- Nevertheless, the general consistency 
lunge population remained more stable of the estimates indicate that they are ° 
throughout the study period than | of the correct order of magnitude. LARGEMOUTH BASS 
those of the other fish species. | Estimates have ranged from 10 to 60 

During the period, 1946-69, with no ___ before yearlings and fingerlings were The only index of largemouth bass | 
size limit in effect, anglers harvested — stocked (1954-61) to 50 to 170 after | abundance is the anglers’ harvest, since 
550 muskellunge that weighed 2,604 stocking. The exploitation rate has largemouth bass were never numerous 
lb (Table 2). Muskellunge comprised ranged from .12 to .50 before stocking | enough in the lake to allow a popula- 
0.1% of the total catch and 1.9% of and .13 to .54 after stocking. tion estimate. At present, only a 
the total weight harvested by anglers. remnant population exists; only 2 
From 1954 through 1969, the average largemouth bass were caught during 

annual size varied from 21.5 to 29.2 SMALLMOUTH BASS the 1967-69 angling years. 
inches (Table 11) and during this From 1946 through 1969, anglers 
period, 27% of those caught were 30 7 caught 2,271 largemouth bass weigh- 
inches (minimum size limit on other Prior to the establishment of the ing 2,611 lb (Table 2). This species 
state inland waters) or larger. walleye population, Escanaba Lake never provided more than 2% of the 

With no size limit, the stocking of | was highly regarded for its smallmouth — total annual catch (Table 5) and never 
yearling muskellunge in 1961 resulted bass fishing. Since 1956, when popu- more than 6% of the total annual 
in an increased harvest in 1962 and lation estimates were first attempted, | weight harvested (Table 6). The annual 
1963. After stocking, 1961 through smallmouth bass have never been suf- harvest reached a maximum in 1957 
1969, 22.1% of the 299 muskellunge ficiently numerous in the lake to allow when 283 largemouth bass were 

| caught by anglers were stocked fish population estimates. During 1965-69, caught that averaged 10.9 inches (Ta- 
from the 1961 yearling and fingerling only 5 smallmouth bass were caught ble 12). 
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TABLE 11. Harvest, Estimated Population and Rate of Expioitation of Muskeiiunge in Escanaba Lake, | 
1946-1969 | 

Harvest __ Estimated Population | 

| Percent | Avg. | | Rate of 

Lb / Over 30 Percent Total | Lb / Exploi- 

Year Number Pounds Acre Inches Stocked Length Number Pounds Acre. tation — 

1946 14 91 * 

1947 7 68 * 

1948 5 38 * 

1949 11 74 * | 

1950 34 257 1 : . 

1951 21 85 * . 

| 1952 52. 200 1 | | 
1953 20 133 * : . 

1954 14 117 * 43 29.1 30 250 1 25 
1955 9 32 * 22 27.3 - - - - 

1956 6 30 ** 33 26.0 10 50 50 

1957 13 78 * 38 26.7 20 120 * 33 

1958 16 80 .  % 31 24.8 60 300 1 12 

1959 11 4S * 18 25.0 20 60 * .20 

1960 18 90 * 28 26.4 50 250 1 .37 

1961 24 86 * 21 17 21.5 30 110 * 18 

1962 74 207 1 12 18 22.3 120 340 1 4 

1963 57 173 1 11 35 23.0 170 520 2 33 

1964 22 131 * 36 25 28.7 150 890 3 15 

1965 23 112 * 35 26 25.6 140 680 2 AS 

1966 22 153 * 50 27 29.2 130 900 3 13 | 

1967 21 105 * 33 14 25.3 | 50 250 1 29 

1968 24 76 * 8 8 23.7 110 350 1 18 
1969 32 143 1 23 19 25.9 100 450 2 30 

*Less than 1. | _ 

| TABLE 12. Total Harvest of Bass From Escanaba Lake, 1946—1969 
a 

Smallmouth Largemouth , 

: Avg. - Avg. . 

No./ Lb / Total No./ Lb / Total 

Year Number Pounds Acre Acre Length Number Pounds Acre Acre Length 
eee eae ene aes _C _ ;_:::Es$SsEiEEii2QR ep PCs _ oo DUWDuy¥yy“\jxX\w 

1946 635 324 2 1 167 218 1 1 ! 

1947 421 278 1 1 52 85 * * 

1948 385 264 1 1 53 65 * * 

1949 540 185 2 1 62 183 * 1 

1950 191 116 1 * 49 121 * * 

1951 57 61 * * 21 46 * * 

1952 156 113 1 * 90 118 * * 

1953 636 225 2 1 47 61 * * 

1954 447 207 2 1 68 64 * * 

1955 329 164 1 1 9.9 146 106 1 * 10.5 

1956 125 36 * * 7.7 161 133 1 * 11.0 

1957 90 41 * * 9.1 283 227 1 1 10.9 

| 1958 54 30 * * 9.8 203 182 1 1 11.8 

1959 130 49 * * 8.8 101 111 * * 12.3 

1960 86 40 * * 9.1 103 132 * * 12.9 

1961 66 30 * * 9.0 72 113 * * 13.6 

1962 27 10 * * 8.3 176 152 1 1 10.4 

1963 10 6 * * 10.3 172 152 1 1 10.8 

1964 7 3 * * 8.8 137 160 1 1 12.2 

1965 3 4 * * 13.6 81 137 * 1 13.8 

1966 - - - - - 25 39 * * 14.4 

1967 - - - - - 1 2 * * 14.5 

1968 1 1 * * 11.0 1 4 * * 17.9 

1969 1 2 * * 15.8 - - - - - 

a 

*Less than 1. 13



YELLOW PERCH to estimate. The rate of exploitation estimate in 1966 through 1969. The 
ranged from .02 to .34. rate of exploitation varied from .13 to 

Before the project began in 1946, 41. 
yellow perch were present in sufficient 
numbers to attract anglers, especially PUMPKINSEED ROCK BASS 
during the ice fishing season. From | 

1956 through .1969, the yellow perch. The history of the pumpkinseed has Like the pumpkinseed, rock bass 
accounted numerically for 34 to 72% been as erratic as that of the yellow populations fluctuated extremely. An- 
of the spring standing crop of sport perch. They were harvested in neg- nual harvest from 1946 through 1952 
fishes available to the angler except in _ ligible numbers every year until 1955 never exceeded 1 fish per acre, in- 

1967 and 1968 when they were not when the harvest rose abruptly from dicating small population size. Al- | 

numerous enough to permit estimation 376 in 1954 to 8,109 in 1955. The though rock bass made up 5% or less 
of population .size (Table 3). The population reached a maximum in of the spring standing crop of sport 
perch population has shown more 1959 and then declined to virtually fishes available to the angler, from 
extreme fluctuations in numbers than nothing from 1966 through 1969 (Ta- 1956 through 1963, their numbers had 
any other fish population in the lake. ble 14). From 1956 through 1965, increased sufficiently to make a pop- | 

During the 1946-69 period, anglers pumpkinseed comprised 14 to 52% of ulation estimate. From 1964 through — 
caught 138,962 perch weighing 36,914 the spring standing crop of sport fishes 1969, the population declined so that 
lb (Table 2). They ranked first in available to the angler and after 1965, a population estimate could not be | 

| number of fish caught, comprising the population of pumpkinseed was made in those years. | 

36.4% of the total. The average annual §unmeasurable (Table 3). During the 24 years of creel census, 

catch was 5,/90 fish with annual The total harvest during the 24 13,171 rock bass weighing 3,652 lb 
harvest varying from 126 to 15,738 _ years of creel census was 138,338 fish were caught by anglers. They re- 
(Table 13). Perch ranked second in weighing 24,559 lb (Table 2). Pump- presented 3.4% of the total numbers 
weight harvested, comprising 26.6% of | kinseed ranked second in number of of fish taken during this period (Table 

the total weight harvested. The first 4 fish caught, comprising 36.3% of the 2). The greatest annual harvest was 7 
years of the project (1946-49), perch total catch and ranked third in total per acre, taken in 1957. 
comprised 88, 87, 64, and 69%  poundage, comprising 17.8% of the The estimated population based on 
respectively of the total annual catch total. fish 4.0 inches and larger varied an- 

(Table 5). The pumpkinseed population based nually from 1,000 to 5,600 from 1956 
Since 1956, the population of yel- on fish 4.5 inches and larger was through 1963 (Table 15). During this 

low perch 6.0 inches and larger ranged estimated to range from 52,000 in period, the rate of exploitation ranged 
from 68,000 to a population too few 1959 to a population too few to from .05 to .44. 

TABLE 13. Harvest, Estimated Population and Rate of Exploitation of Yellow Perch in 
Escanaba Lake, 1946—1969 

ee Total Harvest _ Estimated Population (6 inches +) Rate of 

No./ Lb / No./ Lb / Exploi- 
Year Number Pounds Acre Acre Number Pounds Acre Acre tation 

1946 8,803 2,592 30 9 

1947 6,121 1,958 21 7 

1948 9,026 3,121 31 11 

1949 7,028 2,097 24 7 

1950 1,210 409 4 1 

1951 843 349 3 1 

1952 393 190 ] 1 

1953 728 340 2 1 

1954 2,072 488 7 2 

1955 9,006 2,256 31 8 

1956 10,251 2,613 35 9 54,000 13,800 184 47 18 

1957 14,612 3,697 50 13 56,000 14,200 19] 48 21 

1958 15,738 4,577 54 16 66,000 19,200 3 225 66 25 

1959 7,293 2,371 25 8 34,000 11,000 116 38 19 

1960 12,225 2,780 42 10 35,000 8,000 120 27 34 

1961 7,699 1,705 26 6 54,000 12,100 184 4] .O7 

1962 11,935 2,449 4] 9 68,000 14,300 232 49 18 

1963 8,182 1,549 28 5 37,000 7,300 126 25 13 

1964 3,926 859 13 3 29,000 6,400 99 22 10 

1965 981 268 3 1 11,000 3,000 38 10 07 
1966 286 97 * 6,000 2,000 20 7 0S 

1967 126 27 * * *% 

! 1968 170 31 * * *# 
14 1969 308 91 j * 18,000 5,400 63 18 02 

*Less than 1 fish or 0.1 Ib. 

**Too few to estimate.



TABLE 14. Harvest, Estimated Population and Rate of Exploitation of Pumpkinseed in 
Escanaba Lake, 1946—1969 

Total Harvest Estimated Population (4.5 inches+) —_ Rate of 
No./ Lb / No./ Lb / | Exploi- . 

Year Number Pounds Acre Acre Number Pounds Acre Acre tation 

1946 81 28 * * 
1947 46 15 * * 

1948 18 4 * * | 

1949 95 32 * * 

1950 121 26 ** * 
1951 159 32 * * | 

1952 302 99 1 * 
1953 273 91 1 * 

1954 376 134 1 * 

1955 8,109 1,560 28 5 
1956 10,199 1,928 35 7 17,000 3,200 58 11 27 
1957 =. 12,131 ~=1,985 41 7 24,000 4,000 82 14 .26 
1958 21,740 3,677 74 13 19,000 3,200 65 1 41 
1959 25,792 4,253 88 15 52,000 8,600 177 29 32 
1960 19,164 3,340 65 11 26,000 4,500 89 1) 35 
1961 10,958 1,897 37 6 47,000 8,200 8 160 28 15 
1962 © 9,189 1,698 31 6 44,000 8,200 150 28 — 13 
1963 11,170 2,075 38 7 22,000 4,100 75 “14 33 
1964 5,839 1,108 20 4 9,000 1,700 31 6 35 
1965 2,463 544 8 2 3,100 700 11 2 32 

1966 38 13 * * ** 

1968 32 7 * * “kk 
1969 42 13 * * *k 

*Less than 1. 3 
**Too few to estimate. 

TABLE 15. Harvest, Estimated Population and Rate of Exploitation of Rock Bass in 
Escanaba Lake, 1946—1969 | 

Total Harvest | ____ Estimated Population (4 inchest) __—_— Rate of - 

No./ Lb / No./ Lb / Exploi- 

Year Number Pounds Acre Acre Number Pounds Acre Acre tation 

1946 240 82 1 * 
1947 306 122 1 * 
1948 224 70 1 * 

1949 235 67 1 * 

1950 380 108 1 * 
1951 343 109 1 * 
1952 366 121 1 * 
1953 1,563 406 5 1 
1954 986 343 3 1 
1955 1,191 418 4 1 

1956 1,844 477 6 2 4,900 1,300 17 4 i) 

1957 1,914 409 7 1 3,700 800 13 3 33 

1958 668 166 2 1 3,300° 800 11 3 17 

1959 597 177 2 1 3,900 1,200 13 4 16 

1960 700 184 2 1 1,000 300 3 1 44 

1961 493 114 2 * 2,400 600 8 2 .08 

1962 736 172 3 1 5,600 1,300 19 4 10 
1963 211 55 1 * 1,800 500 6 2 OS 

1964 76 22 * * * 

1965 68 20 * * * 
1966 3 1 * * ** 

1967 5 2 * * ee 

1968 5 2 * * * x 

1969 17 5 * * ok 

*Less than 1. 15 

**Too few to estimate.



BLUEGILL too small to estimate. The rate of cline, so that during 1967-69, only 15 
exploitation varied from .30 to .64. black crappies were caught. 

From 1956 through 1969, bluegills, | The estimated population for fish 
made up 3% or less of the available 6.0 inches and larger from 1956 

spring standing crop of sport fishes through 1965 ranged from 900 to 
(Table 3). The bluegill population nev- BLACK CRAPPIE 5,300. No estimate could be made 
er did attain the population size of from 1966 to 1969 because of a sharp 
pumpkinseed; however, like other cen- The black crappie never exceeded decline in numbers. The rate of ex- 

trachid species, the bluegill population 6% of the spring standing crop of sport ploitation during the 1956-65 period 
declined sharply during the period fishes available to the angler from varied from .09 to .50, 

from 1963 to 1966. 1956 through 1969 (Table 3). During : 
Anglers harvested 8,992 bluegills the same period in which the other 

weighing 1,845 Ib from 1946 through _—centrarchid populations declined, it OTHER SPECIES 

1969 which represents only 2.4% of also decreased and remained low. 
the total number of fish caught (Table During the 24-year creel census pe- No quantitative studies were at- 
2). The annual harvest from 1946 riod, 7,482 black crappies weighing . tempted on nongame species during 
through 1952 ranged from 7 to 95 5,339 Ib were caught by anglers. This the course of the project. It was 
fish, followed by an annual harvest of represents 2.0% of the total number observed from net catches, however, 
144 to 1,876 fish from 1953 through caught and 3.9% of the total weight that white suckers were very numerous 
1965 (Table 16). From 1966 through harvested (Table 2). From 1946 from 1958 through 1962 when the 

1969, only 16 bluegills were caught. through 1955, the annual harvest panfish populations were abundant. 
The bluegill population estimate for ranged from 5 to 63 fish (Table 17). In The white sucker population, even 

fish 4.0 inches and larger from 1956 1956, the harvest began to increase,so though it was not exploited, declined 
through 1965 varied from 300 to that by 1958, anglers caught 1,782 just prior to the panfish population 
2,400. After 1966, the population was fish. The harvest then began to de- decline and remained low. 

TABLE 16. Harvest, Estimated Population and Rate of Exploitation of Bluegills in 
Escanaba Lake, 1946—1969 

— Total Harvest Estimated Population (4 inches+) Rate of 
No./ Lb / No./ Lb / Exploi- 

Year Number Pounds Acre Acre Number Pounds Acre Acre tation _ 

1946 26 10 * * 

1947 31 9 * * 

1948 7 3 * * 

1949 40 14 * * 

1950 33 6 * * 

1951 95 30 * * 

1952 71 23 * * 

1953 224 78 1 * 

1954 144 57 1 ** . 

1955 548 112 2 * 

1956 575 121 2 * 1,300 250 4 1 42 

1957 885 151 2 1 1,400 250 5 1 40 

1958 927 197 3 1 1,600 350 5 1 43 

1959 587 130 2 * 1,300 300 4 1 38 

1960 1,876 295 6 1 2,400 350 8 1 34 

1961 1,244 255 4 1 1,700 350 6 1 1 

1962 730 144 3 1 1,800 350 6 1 34 

, 1963 430 96 2 * 400 100 1 * .64 

1964 300 61 1 * 400 100 1 * 30 

1965 203 50 1 * 300 100 1 * - 

1966 1 - * * * 

1967 - - - ** 
1968 9 2 * * ee 

1969 6 1 * * ee 

*Less than 1. 

**Too few to estimate. 
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_ TABLE 17. Harvest, Estimated Population and Rate of Exploitation of Black Crappies in 
Escanaba Lake, 1946—1969 . 

| _Total Harvest Estimated Population (6 inches+) —- Rate of 
No./  — Lb / No./ Lb / Exploi- 

Year Number Pounds Acre Acre Number Pounds Acre Acre tation | 

1946 9 7 * * | 

1947 27 31 * * 

| 1948 16 16 * * : 

| 1949 12 6 * * 
1950 18 30 * * 
1951 13 7 * * 

1952 5 9 * * 

— | 1953 10 10 * * 
1954 — «8 9 * * 

7 1955, 63 25 * * , . 

1956 645 305 2 1 3,800 1,800 13 6 14 

1957 1,172 714 4 2 4,300 2,600 15 9 22 

1958 1,782 1,075 6 4 5,300 3,200 18 11 27 

1959 1,300 1,028 4 4 2,100 1,700 7 6 39 
1960 1,220 1,034 4 4 1,400 1,200 5 4 50 

1961 265 228 1 1 1,400 1,200 5 4 17 

1962 343 331 1 1 1,600 1,500 5 5 30 
1963 394 352 1 1 900 800 3 3 25 

| 1964 33 19 * * eK - - - - 
| 1965 108 68 * ** 1,300 800 4 3 .09 

1966 24 20 * * RK 
_ 1967 4 5 * * ee 

1968 3 3 * * oe 
1969 8 7 * * * 

: *Less than 1. 
| **Too few to estimate. 

POPULATION LEVELS standing crop of fishes available to the There was a steady decline in the 

angler has changed. Prior to 1956, — standing crop from 114 Ib/acre in 

The history of the population com- these changes were detected indirectly 1962 to a low of 19 lb/acre in 1968, 
position in Escanaba Lake since from variations in the recorded har- with an increase to 38 Ib/acre in 1969 
observations began in 1946 has been vest. From 1956 on, changes were (Table 4 and Fig. 3). In a broader time 
one of constant change. We have no documented more precisely by com- _ reference, the average spring standing 
way of knowing how stable pop- parison of spring standing crop es- crop skidded from 101 Ib/acre in the 
ulations may have been before the timates. During the 1956-63 period, late 1950’s to 76 lIb/acre in the early 
beginning of the project nor do we the spring standing crop of fishes 1960’s and to 30 lb/acre in the late 

know if an equilibrium condition will | available to the angler varied annually § 1960's. 

occur at some future date. We do from 55 to 117 Ib/acre of which This change is directly traceable to 

know that since 1956, the estimated panfish, mainly yellow perch and pump- the decline and virtual disappearance 

species composition of the spring kinseed, comprised 61 to 72 percent. of panfish, since in those time periods 17



stated above, the only other abundant _— the 1961 stocking. angling pressure. The one apparent and 
recorded species, the walleye, ac- At the time this study was initiated, two demonstrated population highs 
counted for 20, 13, and 19 Ib/acre, | Escanaba Lake was known asa “good” interspersed by two lows in the perch 
respectively. While the average stand- smallmouth bass lake. We have no population clearly support the earlier 
ing crop in the late 1960’s was only 30 ~— population data on this species, but conclusion of Threinen (1951) that 
percent of that recorded in the late the harvest records suggest an abun- the “no bag limit” regulation did not 
1950’s, the pounds per acre of wall- — dance early in the study period. These jeopardize the perch population in 
eyes during those two periods were records also indicate that the pop- Escanaba Lake. 
approximately the same. On the same ulation began a steady decline in the The harvest record of the pump- 
period basis, the number of walleyes mid-1950’s leading to the virtual dis- kinseed indicated a low population 
available to the angler in the spring appearance of the species by the mid- level from 1946 to 1954, with a sharp 
also remained relatively stable, with 1960’s. This decline is attributed to rise in 1955, The increase continued 

the average number in the final period —_ the establishment of the walleye pop- through the late 1950’s and peaked in 
of the study approximating that inthe ulation, similar to that described by 1959 at an estimated 29 lb/acre. From 
late 1950’s; ie., 23 and 27 fish per | Eschmeyer (1950) in Gogebic Lake, that same approximate level in 1962, 
acre, respectively. These estimates are § Michigan. the population level fell off sharply to 
comparable to those reported for Spir- The greatest change in species com- 2 Ib/acre in 1965 followed by four 
it Lake, lowa (Rose 1949; Rose 1955); position in this multispecies lake oc- years during which numbers were too | 
Many Point Lake, Minnesota (Olson curred in the panfish population. low to permit estimation. Unlike the 

1958); Clear Lake, Iowa (Whitney Within that group, the fluctuation of upswing demonstrated by the perch 
1958); and Oneida Lake, New York the yellow perch population was the population, as of 1969 there was no 

(Forney 1967) (Table 18). most pronounced. indication of recovery of the pump- 
The adult walleye population (age During the late 1940’s, the perch kinseed population. 

II] and older) was also characterized harvest, roughly indicative of the pop- The population levels of the three 
by relative numerical stability in the ulation level, ranged from 7 to 11 other panfish species of record—rock 
face of strong fluctuations in the  lb/acre. This catch approximated that bass, bluegill, and black crappie 
panfish population. The numerical of 1956, when the population was —followed the same general pattern. 
standing crop of adult walleyes during estimated at 47 lb/acre. The catch Harvest records and population es- 
the 1953-69 period averaged 15 per dropped to about 1 lb/acre in each  timates indicate a low level through 
acre; that of the first 5-year period year of the period, 1950-53. The perch the early 1950’s, followed by a rise in | 
being 17 and that of the last, 15. fishery of the late 1940’s was sup- the mid- and late 1950’s to a peak in 
Numbers of adults in 2 of the last 5 ported primarily by the 1944 and the late 1950’s or early 1960’s. This 
years exceeded the average and inone 1945 year classes (Threinen 1951) and was followed by a decline in numbers 
of those two. years (1967), the record their disappearance in 1950 was of each species in the early and mid- 
of 22 adults per acre, attained only marked by the sharp drop in the catch. 1960’s to levels which, by 1966, were 
twice previously, was tied. In 1964, The 1950-53 low was followed by a too low to permit estimation. Al- 

the adult walleye population reached rise in catch to 2 and 8 lb/acre in 1954 though at lower population levels, the 
its lowest level, 5 fish per acre. Itisof and 1955, respectively, and to 9 history of these three species closely 
special note that this smallest adult lb/acre in 1956—in that year the pop- parallels that of the major centrarchid 

' population produced the largest year _—_ ulation was estimated to be 47 lb/acre. panfish species, the pumpkinseed. 

class on record for Escanaba Lake, 108 The population rise continued in 1957 That common thread provides grounds 
fall fingerlings per acre (Kempinger and peaked in 1958 at 66 Ib/acre, for speculation on the rise and fall of 
and Churchill 1972). Three years later, from which point the second decline the centrarchids collectively, but lack 
this year class comprised 69 percent of began. By 1967 and again in 1968, the of adequate concurrent measurements, 
the adult walleyes then present. perch population level was too low to especially of environmental  char- 

The abrupt rise of the northern pike estimate. A resurgence, to 18 |b/acre, acteristics, precludes such analysis. 
in the late 1950’s paralleled that of the — was recorded in 1969. _ While the virtual disappearance of 
walleye earlier, both emanating from The initial increase of the perch panfish in the mid-1960’s cannot be 

hitherto straggling populations. From population in the mid-1950’s was no fully explained, the increasing pre- 
a level too low to estimate in 1957, doubt composed of one or more year dator population in the late 1950’s 
the spring population jumped to 7 fish classes which originated during the and early 1960’s_ warrants con- 

per acre in 1958 and averaged 4 fish 1950-53 period. At that time, the sideration as a possible factor. 
and 6 Ib/acre during the 1958-63 perch population was low and the Strong yellow perch year classes of 
period. During the 1964-69 period angling pressure was high—at 96 hours 1944 and 1945 supported the Escan- 
when a minimum size limit of 22 per acre (range of 74 to 121), well aba Lake perch fishing through 1950 
inches was being tested, the average above the average of 65 for the entire (Threinen 1951) but due to year class 
number of northern pike per acre rose _ study period; i.e., the population rose failures in the late 1940’s, perch vir- 
to 5 of which in any one year, no in spite of the high angling pressure. tually disappeared from the catch dur- 

more than 1] per acre was 22 inches or Further, in the three years preceding ing the 1951-53 period. Strong walleye 
over (Kempinger, unpubl.). the 1967 crash of the perch pop- year classes occurred during 1946, 

From 1954 to 1962, the mus- ulation, angling pressure averaged only 1947, and 1949 (Patterson 1953) and 
kellunge population never exceeded 1 43 hours per acre, approximating that the conclusion that the resulting surge 
lb/acre. During the next 7-year period, preceding the first decline in the perch of the walleye population during that 
the population twice attained a level population in the early 1950’s; i-e., the period was primarily responsible for 

18 of 3 Ib/acre, directly attributable to population declined in the face of low suppressing any oncoming perch year



preciable numbers. Patterson (1953) sav... Ff. — 

adult walleye population of 6,500 in 7a i) / Tern? 644 ly 

parently could not, since the perch JP fo fig a 
reappeared in the 1955 catch in ap- [Xr \ @ Op  myg fo 

. simultaneous increase of the pump- [7g] 65" "lls ia’ ehUclUlUCUG™ ee 

base. -— 2 a .. +id i. 
As indicated earlier, the perch and (i JJ "J a 

the pumpkinseed population con [A i (ot 

began a gradual decline, culminating in BC oe 4g a ll | 
virtual disappearance in the mid- Se == a . a lll 

1960's. During this period, the walleye Time i 
population was holding relatively ge £\ i 26060 

have been responsible for the panfish [== | 

appreciably to the predator com- (9 Se Fo 0l0UU 

cannot be ignored as a possible con- jg" = I 
tributing factor. Fishing for panfish is preferred by most Wisconsin 

| Johnson (1949) suggested that the lers. When the yellow perch, along with other ) - 
northern pike could achieve dom- angiers. en the yer WP 1 BONG WHET ONE 

; pantish species, declined in Escanaba Lake, so did 
inance or control of fish populations ae 

, , the fishing pressure. 
When its weight comprises 25 to 30 
percent of the total fish weight pre- | 
sent. In contrast, the walleye would | 
have to constitute 45 to 50 percent of 

all fish weight present to achieve dom- (1949), it does constitute a 45 to 55 come to an abrupt end with the 
inance; i.e., the northern pike had percent increase in the percentage of | extermination of the prey.” While 
essentially a predator rating twice that the predator component which con- extermination did not occur in Escan- 
of the walleye. ceivably could have been sufficient to aba Lake, the prey species were re- 

In both 1956 and 1957, the walleye | suppress oncoming year classes of pan- duced to immeasurable levels. 
in Escanaba Lake accounted for 22 fish during that period. There would 
percent of the total measurable fish have been, of course, a time lag in the 
weight. By attributing a predator rat- effect on the catch; ie., the effect of FISHING PRESSURE 
ing to the northern pike double that of | missing or reduced year classes from 
the walleye, the combined walleye the late 1950’s and early 1960’s would Even with no closed season on any 
predator equivalency in terms of per- have been most noticeable during the species, annual fishing pressure on 
cent total weight would have been 27, _ early and mid-1960’s. We suggest that Escanaba Lake never exceeded 122 
34, and 36 percent in 1958, 1959,and _—_Ricker’s (1952) type A predation was hours per acre and averaged only 65 
1960, respectively, with a period av- operating in that the predators of any (Table 1). By contrast La Faunce, 
erage of 32 percent. The average on given abundance take a fixed number Kimsey, and Chadwick (1964) re- 
that same basis for the 1958-62 period of prey, enough to satiate them, and ported pressure up to 460 hours per 
would have been 30 percent. The the surplus escapes: As the level of acre in limited seasons on Sutherland 
increasing weight of the muskellunge predator abundance rises, so does the = Reservoir, California. More com- 
in 1961 and 1962 would have beenan amount of prey consumed. As stated parable are figures for 12 Michigan 
additive factor. While this does not by Ricker (1952), “If a type A sit- | lakes (Christensen 1953) and 12 Min- 
equal the level stated by Johnson uation persisted for long, it would nesota lakes (Moyle and Franklin 19



oS ee ey oe 
: eo ee ee * period which, as indicated above, led changes shows that muskellunge and 

ae ee “a to their virtual disappearance in the northern pike remained most constant 

ae ty. > ee # late 1960’s. Since panfish have been of all species. The smallmouth bass 

a a | "4. 4 shown to lead the fish species pre- harvest indicates only a remnant pop- 

a ee Py that absence of these species in Escan- _ yellow perch and pumpkinseed harvest 

:. aa aba Lake would tend to reduce angling _fluctuated the most drastically. 

Ae ae —_ fF harvest is of course due to variation in 

2 ae aR Can = no Se e ffor t, the remaining varia tion is much 

to Muskellunge come rised 0.17% of the Fishing success during the 1946-69 _ less and suggests a cyclical, rather than 
otal number of fish caught and 2% of ! ; pe a: Lys 
the total weight harvested during the period varied from 0.14 to 1.72 fish random, change in fishing conditions. 

9 4-year study. per hour and averaged 0.84. Annual When a single separation is made be- 

yields ranged from 5 to 41 and av- — tween larger predators and pantfishes, 
eraged 20 lb/acre. Comparable data it is clear that most of the fluctuation 
reported from other midwestern lakes in fishing success was related to the 
by Bennett (1954), Hansen (1966), availability of the latter. Harvest of 

1955) where annual fishing pressure Christensen (1953), Patriarche (1960), predators per unit effort varied re- 

averaged 120 and 33 hours per acre, Olson (1958), and Moyle and Franklin _latively little over the 24-year period 

respectively. Churchill and Snow (1955) suggest that Escanaba Lake is (Table 20, Fig. 6). 

(1964) concluded that the location of intermediate among these with respect The species composition of the har- 

Escanaba Lake, over 200 miles from to fish caught per hour and high in vest shows enough agreement with 

any large center of population, was an regard to average annual harvest of that of the standing crop for the same 

important factor in limiting the fishing pounds per acre (Table 19). However, year to confirm our assumption that 

pressure. However, factors other than Churchill (1957) pointed out that over the harvest is a reasonably good index 

distance influenced the fishing pre- half of the game fish taken in Escan- of the population levels (Fig. 7). This 

ssure at Escanaba Lake since the range aba Lake during the first ten years of parallel between the species com- 

was 21 to 121 hours per acre and a this study would have been illegal position of the harvest and that of the 

general decline in pressure during the under the regulations then in force population is only approximate be- 

study period is evident. From an av- elsewhere in the state. cause different species are harvested at 

erage high of 89 hours per acre in the The most remarkable feature of the different rates. 

early 1950’s, pressure fell to 83 in the Escanaba Lake harvest has been the The exploitation rate for each 

late 1950’s, to 66 in the early 1960’s, | continuous change in the proportion species varied greatly from year to 

and to 41 hours per acre in the late of species harvested. The lake contains year, but the mean which was es- 

1960’s. all of the warm water species common tablished over a number of years is 

An analysis of angler motivation in that part of the state, but their characteristic for each species (Table 

was not part of the study design and relative numbers and importance in 21). Annual rate of exploitation of the 

any comment on factors bearing on the harvest have varied to such a walleye population in Escanaba Lake 

the decline of fishing pressure must degree as to completely change the has varied from .13 to .42. Other 

here remain largely speculative. How- appearance of the harvest from time to _—investigations (Table 18) have es- 

ever, the heavy fishing pressure during time (Fig. 4). The fishery has been timated exploitation rates for walleye 

the early years was very probably due dominated in turn by yellow perch, from .10 to 47. Olson (1958) with a 

to the quality fishing offered by the walleye, and pumpkinseed. Prior to nearly complete creel census, reported 

new burgeoning walleye population the walleye, the smallmouth bass was __ returns of .21 to .33 from Many Point 

and perhaps, in part, to the novelty of | the dominant game fish species. Some Lake, Minnesota. Mraz (1968) re- 

the situation where size, seasons or bag of the changes were due to the es- ported voluntary returns of .19 to .24 

limits were not in effect. That fishing tablishment of new species, walleye in Pike Lake, Washington County in 

pressure continued relatively high in and northern pike. Others resulted southeastern Wisconsin. Forney 

the late 1950’s is probably a reflection from changes in the proportion of (1967), from independently con- 

of the average fishing success during already established species. All changes ducted creel census and population 

this period, the highest during the occurred progressively over a period of estimates, calculated the rate of return 

study period in terms of both numbers several years, and included a nongame at .10 to .47 in Oneida Lake, New 

(1.40 fish per hour) and weight (0.41 fish species, white suckers, which were ‘York. 

pounds per hour), due primarily to the not utilized by anglers. Northern pike (.46) and bluegill 

high population level of panfish. The Northern pike, muskellunge, small- (42) were the most heavily exploited 

appearance of the northern pike dur- mouth bass, largemouth bass, rock of the Escanaba Lake species but both 

ing this period also offered added bass, bluegill, and black crappie com- accounted for only a minor fraction of 

interest. prised only 18 percent of the total the total catch; neither species ever 

The sharp decline in fishing pressure weight harvested. The history of the | comprised more than 9 percent of the 

during the early 1960’s is mirrored by harvest is illustrated in Figures 4 and total annual standing crop of fish. 

20 the decline of the panfish during this 5. Analysis of these annual harvest Yellow perch was the most lightly



TABLE 18. Warvest, Population Estimates and Rate of Exploitation Data for Walleye Lakes . 

in the United States 

a 

Harvest Population _ Rate of 
Size Catch/ No./ Lb / Estimate Minimum _ Exploitation 

Lake (Acres) Years Hour Acre Acre (No./Acre) “8° ° Length Range Avg. 

Spirit, lowa 5,684 

(Rose, 1949) 1947 — 5 13 inches 29 

(Rose, 1955) 1954 1.1 8 12 inches 

Many Point, Minnesota. 1,716 1955-1957. 0.11-0.16 2.0-2.9 2.5-3.7 7-11 ii 21-.33 27 
(Olson, 1958) 

| . 

Clear, lowa 3,643 1953 | 9 12 inches 

(Whitney, 1958) 

Oneida, New York 51,000 1957-1963 0.10—-0.71 0.8—9.1 5—20 IV .10—.47* 24 

(Forney, 1967) 

Pike, Wisconsin 522 1959-1960 10 inches A9—.24 22 
(Mraz, 1968) | 

Present Study 293 1946-1969  0.04—0.34 3-20 3-23 5-22 ii 13—.42 29 

eae 
*Exploitation only for 3 years, 1957-1959. : 

: TABLE 19. Fishing Pressure, Yield and Fishing Success on Lakes in Midwestern United States 

Years of Hours/  Fish/ Pounds/ 

- Investigator Observation Lake and State Acres Acre Hour Acre 

Present Study 1946-1969 Escanaba, Wis. 293 65 0.84 20 

Wis. Department 1967 10 Lakes, Racine 3,529 93 0.87 

of Natural Resources* County, Wis. 

Bennett (1954) 1942-1950 © Ridge Lake, III. 18 187 0.48 30 

Hansen (1966) 1943-1950 Glendale Lake, III. 82 61 62 10 

Christensen (1953) 1946-1950 12 Lakes, Mich. 4,506 120 1.25 

Patriarche (1960) 1946-1956 4 Lakes, Ogemaw 255 23 75 4.4 

County, Mich. 

Moyle & Franklin 1952-1954 12 Lakes, Minn. 15,136 33 83 16 

(1955) 

Olson (1958) 1955-1957 Many Point Lake, 1,716 17 54 7.5 

Minn. 

a 

*Data from a survey of the Fox River Watershed in cooperation with the Southeastern Wisconsin Regional 

Planning Commission. 

21
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The estimated populations of 

sport fishes available to the angler 

| in Escanaba Lake, 1956-69 (bass omitted). 
TABLE 20. Anglers’ Catch 
(Pounds) per 100 Hours Fishing in 
Escanaba Lake 

Year Predator Fishes Panfishes Total (.15) exploited species. As a result of tween exploitation rates of bluegills 
1946 6.9 29.0 35.9 these high and low exploitation rates, (.42) and pumpkinseed (.29), both of 

o4e we see tee the northern pike and bluegill made up which inhabit the littoral area. 
19 49 145 115 6.0 a larger part of the harvest than they Annual variation of the rate of 

1950 0.1 16 1.7 did of the estimated population, while exploitation of a species is much 
1951 13.4 2.4 15.8 the yellow perch was just the opposite. greater than can be accounted for by 
1952 18.0 1.7 19.7 The reason for these specific dif- | sampling error. The vulnerability of a 

ed Wy ar ie ferences appears to relate to their food species to fishing is apparently in- 

1955 156 18.7 34.3 habits and general behavior. The wall- fluenced by environmental factors in 

1956 12.5 22.3 34.8 eye, for instance, is considered by the lake that have not yet been iden- 
1957 11.3 27.3 38.6 most anglers to be a more desirable tified. The rate of exploitation, of 

1958 8.8 36.8 45.6 fish than the northern pike; however, _ course, cannot be entirely independent 
oe ye 4 74 the northern pike was more heavily of fishing pressure, but in most cases 
1961 15.4 176 38.0 exploited when both were present. this effect is not evident. A significant 
1962 17.6 21.1 38.7 Similarly, the yellow perch and pump- _ correlation between fishing pressure 
1963 11.8 19.8 31.6 kinseed were abundant in the same and rate of exploitation can be demon- 

1964 14.0 16.3 55's years and were taken with the same strated only in the case of yellow 
1965 14.7 8.8 ear and bait. But the proportion of erch (r =.80, 10 df) and juvenile (age 1966 19.5 0.9 20.4 B P J g 
1967 19.5 0.2 19.7 the pumpkinseed population harvested II) walleye (r = .73, 11 df). Similarly, 
1968 13.5 0.9 14.4 by anglers was twice that of the yellow no relation is apparent between rate of 
1969 15.7 0.2 15.9 perch. The more pelagic habits of the | exploitation and abundance, or be- 

walleye and yellow perch may reduce tween the exploitation rates of dif- 
their vulnerability to fishing, but this ferent species. 

would not explain the difference be- The most probable cause of var-
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Species composition of the annual harvest 

from Escanaba Lake, 1946-69. 

| 

TABLE 21. Annual Rate of Exploitation of Fishes in Escanaba Lake* ! 

Northern Yellow Black | 

Year Walleye Pike Muskellunge Perch §Pumpkinseed Rock Bass Bluegill Crappie 

1953.35 ! 
1954.32 25 : 
1955.40 
1956 ~—.42 50 18 27 33 42 14 ! 
1957.37 33 21 26 33 40 22 
1958 = .22 50 12 25 Al 17 43 27 
1959.13 64 20 19 32 16 38 39 | 
1960 ~—- 31 27 37 34 35 44 34 50 
1961.22 44 18 07 15 08 51 17 
1962.37 49 54 18 13 10 34 30 | 
1963.31 45 33 13 33 05 64 25 
1964 18 40 15 10 35 30 , 
1965 19 53 15 07 32 09 
1966 —.27 56 13 05 | 
1967 —-.42 42 29 ! 
1968 = .17 31 18 | | 
1969 15 53 30 02 | 

| 

Avg. 29 46 27 15 29 21 42 26 | 

*Rate of return of marked fish corrected for catch prior to time of marking. . 3
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FIGURE 7 | 
Species composition of the population of harvestable sport fishes 

available to the angler in Escanaba Lake, 1956-69 compared to that 

of the harvest for the same period. 

iation in vulnerability to fishing is the walleyes to be eating young-of- inverse relationship between the es- 
state of the natural food supply. the-year yellow perch during 1967, timated minimum rate of exploitation 
Thuemler (1969) and Morsell (1970), whereas from 1964 through 1966, and the annual growth increment of 
studying food habits of walleyes in young-of-the-year yellow perch were walleye in Oneida Lake, New York. He 
Escanaba Lake from 1964 to 1968, contributing from 52 to 94 percent of | concluded that both growth and 
found definite differences in the wall- the food eaten by young-of-the-year catchability are largely determined by 
eye’s diet between years which seem _ walleyes. Yellow perch fingerlings, the forage supply. 
to agree with differences in the rate of | which are a preferred food of wall- 
exploitation. During the summer of eyes, were scarce in 1967 which may 

1967 (.42 exploitation rate), Thuemler have caused the high exploitation rate EFFECTS OF LIBERALIZED 
found that large numbers of crayfish, of walleyes. REGULATIONS 

but only a small amount of yellow One might expect from this that 
perch fry and fingerling, were con- = growth rate and condition, which are 

sumed. In 1968 (.17 exploitation also dependent on food supply, would References have already been made 
rate), the opposite condition was ob- __ be correlated with rate of exploitation. | to some findings pertaining to the 
served when numerous yellow perch In Escanaba Lake, the average weight original overall objective of the proj- 
fry and fingerlings, but only a few of 14-inch walleye in August shows a ect, the determination of the effects of 
crayfish, were found in the stomach significant negative correlation with liberalized regulations on the fish pop- 
contents. Morsell reported that he ~ the exploitation rate for the same year ulations. Prior conclusions emanating 
found only 3 percent of the fingerling (Fig. 8). Forney (1967) found an from this study were that after 5 years 25



the “‘no bag limit” did not jeopardize 

the perch population in Escanaba Lake 50 _ 

(Threinen 1951) and that there was no . r=—96 

evidence of depletion after 10 years of 

unrestricted fishing (Churchill 1957). 
Oehmcke and Waggoner (1956), in- x ° ° 

dependently analyzing Churchill’s 40-[ ss ° | 
data, also concluded that there was no “es 

evidence of damage to the fish pop- = SN 

ulation of Escanaba Lake after 10 Fe Se | 

years of unrestricted fishing. F 30 ~S 
Conclusions in each of those papers 9 a 

were based solely on harvest data. The o oy 

present report has the advantage of a i e ° oS 
24-year perspective, with harvest data S 90 SN. 
for the entire period and population bul ° of 

estimates from 1956 on. = ; oS 

On the same basis of average annual ° “ss 

harvest data only, we can compare the 10 
first 10-year period with the following 

9-year period. Average angling pressure 
| remained about the same—69 and 74 

hours per acre; the numerical catch 
jumped from 0.61 to 1.36 fish per O 

hour; and the weight harvested rose 70 1 80 8S 90 1.0 

from 0.28 to 0.39 Ib/hour. For the last AVG. WEIGHT 14-INCH WALLEYE (Ib) 
year of that 9-year period, the numer- 
ical catch per hour was 0.95, well 

above the 0.84 average of the 24-year FIGURE 8 

period and the pounds caught per hour | Relation of rate of exploitation 

equalled the average for the entire to condition of Escanaba Lake 

study period. On that generalized ba- walleye. 

sis, one can easily conclude that 19 
years of liberalized fishing did not 
deplete the fish population of Escan- 

aba Lake. 
The catch decline in the last 5-year pumpkinseed spring-netted in 1965 Ib/acre, respectively. During the 

period of this study was a direct compared to that for pumpkinseeds 1953-69 period for which population 

reflection of the decline of the panfish taken in 1964 (5.7 vs. 6.0 inches in estimates were available, the adult (age 

population just before and during that total length), and even greater size III and older) walleye population av- 

period. This was exemplified by the differences for the rock bass (6.6 vs. eraged 15 fish per acre; during 

two dominant panfish species, the 7.0 inches) and bluegill (5.6 vs. 6.3 1965-69, the average was also 15 fish 

perch which dropped from 22 Ib/acre inches) (Kempinger, unpubl.) lend cre- per acre, with the record for Escanaba 

in 1964 to a level in both 1967 and dence to that view. The perch pop- Lake of 22 adults per acre being tied 

1968 too low to estimate and the ulation experienced two alternating | during that period. Certainly there is 

pumpkinseed, from 14 Ib/acre in 1963 highs and lows during the course of no indication of walleye depletion in 

to 6 Ib/acre in 1964 to indeterminable this study and the 1969 population these data. 

levels in 1966-69. estimate hints of a third rise. At- During the last 5-year period of the 

It is to be noted that the earlier rise tributing the decline of panfish to the study, the walleye alone accounted for 

of those two species was preceded by increase in the predator component of —_ an average of 66 percent (range of 41 

periods of four or more years of the population, as suggested earlier, to 94) of the total measurable weight 

apparent low population levels, that might well be questioned; but in view of the fish population in Escanaba 

the increases were very abrupt, both of the prior 19-year record, ascribing Lake, well above the dominance level 

appearing in 1955, and that the rise that decline to overfishing is un- indicated by Johnson (1949). Adding 

occurred during a period of high an- tenable. to that the weight of the northern pike 

gling pressure. This suggests that the The walleye harvest also declined in population flourishing under the pro- 

initial burst was due to appearance of the later years of this study, but unlike tection of a 22-inch minimum size 

a strong year class of both species. The the panfish, the drop was not due to a limit and to a lesser extent the weight 

less abrupt decline in both catch and declining walleye population but rath- | of the muskellunge stocked in 1961, 

standing crop in the early 1960’s er to a lower exploitation rate; i.e., the resulted in a unique situation in 1967 

suggests an extended passage through fish were there but they were not and 1968 in that the predator com- 

the fishery of the last strong year caught. The spring standing crops of | ponent then accounted for virtually 

class(es) with only weak oncoming walleyes available to the angler in the 100 percent of the measurable pop- 

year classes to support the fishery. The late 1960’s were essentially the same ulation. That predation was te- 

26 slightly greater average length of as those in the late 1950’s, 19 and 20 _— sponsible during that period for con-
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inuing suppression of the panfish 
population i pantis year class of perch occurred duri 

pulation is not debatable ‘od is j red during the 1950’s and e ? 

Int , period is indeed indicat ; arly s is attribu 

at regard, it isto be noted that 
ed by the 1969 _ primarily to th i 

. 

the mai ; population estimates 
e natural increase in t 

in 

. 

e and increase of the It foll predator population . 

predator level during the latter part of ows that the consideration of ating simu , perhaps oper- 

the effects of liberali 
g ltaneously with oth 

the study were aided and abetted b effects of liberalized regulations | known fac sly with other un- 

. 
y must b fined 

tors affecti t 

intentional experimental management e confined to the early years of = oncomin ecting strength of 

the stud tial 
g year cl Conti 

practices entirely unrelated to th study, essentially from 1946 to suppressio classes. Continued 

e 1963. Considerati 
PP n of panfish duri 

question of liberalized regulations . Consideration of that issue in years of th sh during the later 

the | 
e study mari 

es 

Had not studies of the 22-inch min the later years when other man- to man-i was primarily due 

- 

. 

; aor 
- induced _intenti 

-induced build f th 

imum size limit on northern pike and uced intentional changes were oc- dator com © the nomstan, 

ing j 
ponent of th 

: 
the experimental stocking of muskel curring 1s not germane. Given the of tne Population. . 

- In that ; 
the latter t ; 

lunge been initiated, it i ; n that perspective, we conclud 
circumstances, it 

, it is conceivable _ that the liberali , clude — could be argued that “overfishing” 
. 

that another upswing in the panfish e liberalized. angling regulations its implied erfishing” and 

P 
plied suppressi f 

population simi 
on Escanaba Lake, withi ; ression of predators 

similar t : 
ithin the 

; o that experienced _aneglli range 0 might well have been th 
. 

in the early 1950’s might have gling pressure applied, had no de- agemen , e best man- 

oc- tri 
- § t prescription f : 

curred. That at | rimental effect the fi 
ption for the panfish 

. That at least one successful ulation. T on the fish pop- population in Escanaba Lak . 

on. The panfish decline in the lat int in ti e at that 
e point in time. 

9]



1. Variations in the fish population pike population in the late 1950’s 9. With a restrictive 22-inch size 

during a 24-year period were not and to the relatively constant wal- limit on northern pike, the 

attributable to liberalized angling leye predator component. average annual catch (6 years) of 

regulations. 5. Continuing suppression of the that species declined 85% and 

2. Liberalized regulations provided panfish population in the late total pounds decreased 70%. _ 
ishi iti 1960’s i i the north- , ae 

erence fishing eee ted ern ns . See nde, 10. Each species had a characteristic 

(no close seasons) and permitte 3) A o INE kimi mean rate of exploitation over a 
greater utilization of a natural a 22-inch minimum size limit, number of years 

resource. Harvest averaged 20 adding appreciably to the preda- 
Ib/acre annually during 24 com- tor species component. 11. There was no detectable relation 

plete fishing seasons. 6. Unusually large yields of walleyes between abundance of walleyes 

3. Panfish populations exhibited ex- and northern pike occurred im- and their rate of exploitation. The 

treme fluctuations but there is no mediately after populations were vulnerability of walleyes to hook 

reason to believe that fishing established; however, they were and line fishing is apparently in- 

mortality accounted for any of followed by lower but fairly cons- fluenced by environmental Tac 

| the declines. Fishing pressure and tant yields. ee re most Probabe wma 

exploitation rates were just as 7. Total harvest of yellow perch and bili ears a ability 1s 

high during the population in- pumpkinseed, the dominant pan- availability OF 100d. 

creases as they were during the fish in Escanaba Lake, was a 12. Following two yearling and two 

population declines. The white reasonably good record of their fingerling releases, only the 1961 

sucker, a nonfished species, de- representation in the fish stockings of 197 yearling muskel- 

clined to a low level like panfish. population. lunge substantially increased the } 

4. The last panfish decline in the 8. Predators, in contrast to panfish harvest of that species, compris- 

early and mid-1960’s_ was species, maintained a relatively ing 18.3 percent of the muskel- 

probably due primarily to the stable population with liberalized lunge caught after stocking, 1961- 

natural buildup of the northern regulations. 69. 

Known Fish Species Present in Escanaba Lake 

UMBRIDAE—MUDMINNOW GASTEROSTEIDAE-STICKLEBACK 

Central mudminnow, Umbra limi (Kirtland) Ninespine stickleback, Pungitius pungitius (Linnaeus) 

soon. nik ae ucius Li CENTRARCHIDAE~—SUNFISH 
Mok ern pl SOX LUCIUS hoy Mit hill Rock bass, Ambloplites rupestris (Rafinesque) 

uskellunge, Esox masquinongy Mitchi Pumpkinseed, Lepomis gibbosus (Linnaeus) 
Bluegill, Lepomis macrochirus Rafinesque 

CYPRINIDAE— MINNOW AND CARP Smallmouth bass, Micropterus dolomieui.Lacepede 

Northern redbelly dace, Phoxinus eos (Cope) Largemouth bass, Micropterus salmoides (Lacepede) 

Golden shiner, Notemigonus crysoleucas (Mitchill) Black crappie, Pomoxis nigromaculatus (Lesueur) 

Common shiner, Notropis cornutus (Mitchill) 

Bluntnose minnow, Pimephales notatus (Rafinesque) 

Fathead minnow, Pimephales promelas Rafinesque PERCIDAE—PERCH 

Iowa darter, Etheostoma exile (Girard) 

CATOSTOMIDAE—SUCKER Johnny darter, Etheostoma nigrum Rafinesque 
White sucker, Catostomus commersoni (Lacepede) Yellow perch, Perca flavescens (Mitchill) 

Logperch, Percina caprodes (Rafinesque) 

ICTALURIDAE—FRESHWATER CATFISH Walleye, Stizostedion vitreum vitreum (Mitchill) 
Black bullthead, [ctalurus melas (Rafinesque) 

GADIDAE—CODFISH COTTIDAE—SCULPIN 

28 Burbot, Lota lota (Linnaeus) Mottled sculpin, Cottus bairdi Girard



APPENDIX B: 
Fish Stocked in Escanaba Lake, 1933-66 | 

Year Species Size Number 

1933 Walleye Fry 103,000 
1933 Largemouth bass __ Fingerling 79 
1934 Walleye Fry 95,000 

1935 Walleye Fry 189,000 

1936 Walleye Fry 597,000 | 
1936 Yellow Perch Yearling 1,000 
1936 Yellow Perch Finger ling 5,000 

1937 Walleye Fry 496,000 | 

1937 Muskellunge Fry 114,000 

1937 Northern pike Fry 307,000 | 
1937 Largemouth bass _ Fingerling 750 | 

1938 Walleye Fry 525,000 

1938 Muskellunge Fry 39,000 . 
1938 Northern pike Fry 50,000 | | - 

| 1939 Walleye Fry 200,000 
1939 Northern pike Fry 90,000 _ 

1939 Muskellunge Fry 86,000 

| 1940 Walleye Fry 1,628,000 

1940 Northern pike Fry 50,000 

1940 Muskellunge Fry 63,000 

1941 Walleye Fry 1,100,000 
194] Northern pike Fry 50,000 

1941 Muskellunge Fry 7,000 

1941 Shiners Adult 300 

1941 White sucker Adult 2,500 

1941 White sucker Fry $00,000 

1942 Walleye Fry 128,000 

1942 Largemouth bass __ Fingerling 120 

1943 Largemouth bass __ Fingerling 400 

1944 Largemouth bass ___ Fingerling 1,875 

1945 Largemouth bass __ Fingerling 300 
1954* Walleye Fingerling 48,300 
1958 Walleye Fingerling 35,800 
1959 Walleye Fingerling 11,000 

1961 Walleye Fingerling 21,000 
1961 Muskellunge Fingerling 291 
1961 Muskellunge Yearling 197 
1965 Muskellunge Fingerling 301 

1966 Muskellunge Yearling 155 

*Marked with fin removal for future identification, 

1954-1966. 
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No. 67 Lake sturgeon management on the Menominee R iver. Oscar M. Brynildson and John W. Mason 

(1973) Gordon R. Priegel 
, ou . No. 82 Annual production by brook trout in Lawrence 

No. 68 Breeding duck populations and habitat in Wisconsin. ; 

(1973) James R. March, Gerald F, Martz and Richard reek during eleven successive years, (1974) Robert 
A. Hunt " 

No. 69 An experimental introduction of coho salmon into a No. 83 Lake sturgeon harvest, growth, and recruitment in 
landlocked lake in northern Wisconsin. (1973) Eddie Lake Winnebago, Wisconsin. (1975) Gordon R. 

L. Avery Priegel and Thomas L. Wirth 

*complete list of all technical bulletins in the series available from the Department of 
Natural Resources, Box 450, Madison, Wisconsin 53701. 
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