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Introduction 

.tin intensive creel census on Bear Lake, Hillsdale County, was con

ducted to determine the relative munbers of fish taken in ·winter and in 

SUlTIJiler. 

Information re;a.ro.in::.; nurn.::iers of fish taken in winter and su.nrrner on 

:more northerly lakes in Lichigan has been made available as a result of 

previous studies made by the Institute (Hazzard and Bschrneyer, 1937). 

The s8lil.e authors (1938) a.,.'1.alyzed the fish catc:h for one year in lakes of 

the '.Ya.terloo Project Area and ca.ue to the same conclusion as a result of 

both in'lestigations, i.e., that winter fishing could not be held respon-

sible f'or any serious decline in S'Jmmer f'i stint;. Little ·was known, however, 

concerning the so-ealled 11bluegill lakes" alon,: the southern border of the 

state. In these lakes larce catches of bluegill ,rere reported taken 
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commonly in ,;inter. Accordingly a southern lake vms selected for intensive 

study of this question. Bear Lake was chosen because it was the concensus 

of opinio~ of residents e...'11.d local representatives of the Conservation 

Deoartment in Hillsdale County that this lake was typical of the area in 

that both sv.:mm.er and vrinter fishinf.: were significa..'l'lt. 

Bear Lake lies about five miles southwest of Hillsdale, Michigan, 

within the drainage system of the St. Joseph River tributary to the ~:Iau.mee. 

Adjacent to it and connected with it by channels are Pike and Wilson Lakes. 

The shore is largely marshy and few cottages have been built. A peripheral 

band of marl is present, chan2;in:; to pulpy peat in the deeper portions. 

ApproxLmately seventy-five per cent of the bottom is pulpy peat. Large 

areas of shoal water are present, dropping off to a maximum depth of 53 

feet. Vegetation is moderately abundant over most of the shoal area. 

Following the technique developed by Eschmeyer (1935) on the northern 

lakes, the creel census was started shortly after the ice formed in the 

fall of 1937, extended through the winter to the close of the open season 

in the spring of 1938, and was resumed from June 25th to October 1st of 

that year. 

The census was taken by Harold Bmvditch, assisted by Conservation 

Officer Lyle Gates and James Scully, in charge of the Hillsdale Rearing 

ponds. During the more intensive surmner fishing season Mr. Bowditch 

camped on Bear Lake and was on duty continuously. 

It is believed that records ·were secured of approximately 95 per cent 

of the fishing on Bear Lake. In this report no correction for this minor 

source of error has been ma.de. ?.:ost of' the ice fi she rm.en from two other 

adjoining lakes, Pike and Fowler, passed the checking station on Bear Lake. 

Fairly com"'.)lete records of ,Tinter fishing were therefore secured from 



-3-

these lakes in addition to the census for Bear Lake. Sw'T!T.1er fishing on 

Bear Lake was more difficult to check and did not peIT.ii.t securing complete 

records on Pike and Fo-u1er Lakes. However, since many anglers entered 

Pike Lake by boat from Bear Lake, their reports could be secured without 

much additional effort and probably represent a fair sa..mple of the summer 

angling. Fovrler Lake is not connected by boat channel with Bear Lake and 

is more difficult to reach from Bear Lake, therefore summer fishinr; records 

for Fovrler Lake were few. As only privately owned boats are operated on 

this lake, the intensity of summer fishing is very light as compared with 

that of winter. 

Discussion of Data 

The total number of fishermen on Bear Lake during the winter fishing 

season was 311, of which number 10 were women. The total number of fisher

men on the lake from June 25th to September JOth was 3,342, of which 

number 7CY5 were wor:i.en. Figure 1 shows the number of fishermen by half 

month periods, except for fractional periods from December 22nd to 

December Jlst, and from the opening of the season June 25th to October 

first. 

The total number of le~al-sized fish caught durin3 the sum.~er season 

was 8,301; the number of legal-sized fish taken during the winter period 

wo.s 2J8. Figure 2 compares the summer and winter catch, and the data are 

tabulated by periods identical with those in Figure 1. The quality of 

fishing is indicated by the nu:nber of' le;;al- sized fish taken per hour. 

Figure 3 shows the catch per hour for the half month periods. The census 

indicates that the number of fish caught per hour in sunmer was greater 

the.n in the vrinter, averaging o.6 fish per hour for the entire s1unr,1er and 
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0.3 for the winter. Of the 3,342 summer fishermen, 1,278 or 38 per cent, 

took no legal-sized fish. Of the Jll winter fishermen, 240 or 77 per cent 

failed to take legal-sized fish. The average size of all legal fish caught 

in the summer period was 8.2 inches; in winter, 8.4 inches. Each angler 

was asked to state the number of undersized fish that he caught and 

returned to the water. Resultin6 figures show a total of 755 caught in 

summer, and 204 in winter. A comparison of the number of fish caught per 

acre of lake surface shows ths.t for the sumner period 79.8 legal-sized 

fish per acre were taken; for the winter 2.03 fish per acre were removed 

by angling. These figures are in fairly close agreement with those of 

Hazzard and Eschmeyer (1937) for six Michigan lakes where intensive census 

indicated that the summer catch was 36.0 fish per acre; that for the winter, 

0.3 fish per acre. 

Bear Lake attracted a rather large number of out-of-state anglers 

during the sUllliner period. Of 3,342 fishermen reporting, 1,125 came from 

Ohio, 25 from Indiana, and 10 from other states. Of the Niichigan fishermen, 

1,629 listed their residence as Hillsdale County; the majority of other 

residents came from closely adjacent counties. Winter fishing on Bear Lake 

was largely confined to local residents. Two hundred sixty-nine of a total 

of 311 were from Hillsdale County. Only 16 were from out of the state 

(Figures 4 a.~d 5). 

3luegills predominated in both the sU1IJEer and winter catches (Figure 

6), but vrhereas 5,317 were taken from the 25th of June to September 30th, 

only 115 vrere recorded. for the entire winter season. 



NUMBER OF FISH TAf<EN BY SPEC! ES 

SUMMER WINTER 

5317 BLUEGILLS ■ 115 

688 YELLOW PERCH - 66 

651 LARGEMOUTHED BASS 2 

468 ROCK BASS 2 

414 BULLHEADS 7 

320 ■ SUNFISH 6 

127 • DOGFISH 8 

I I 6 ■ CALICO BASS 3 

96 ■ WARMOUTH BASS 27 -
87 •• MUD PICKER.EL 2 

8 GARPI KE 0 -
6 SMALLMOUTHED BASS 0 

3 CARP 0 

BEAR LAKE 
FIG.6 



4 FISH 

3 FISH 

2 FISH 

I Fl SH 

0 F \SH 

i'V[RAGE NO or FISH CAUGHT PER FISHERMAN FOR TWO DAY PERIODS 

SUMMER 1938 

BEAR LAKE 
FIG 7 

4 FISH 

3 FISH 

2 FISH 

I f I SH 

0 FISH 

AVERAGE. NO. Of FISH C.AUC.HT PER 
FISHERMAN FOR TWO DAY PERIODS 

WINTER 1937 - 8 

_._ _____ 
---- --~----- --------

-1----------- ---------- -

- --- --------· -·- - -- - - ·----- - ·-

I. , .. 11 I I I . . I 
~~;e~g-"'.n,-..~=~~~ L 

')I ~ ~ :;; ~ ~ ":' ;' ~ ~ ~ ~~~~t~Nofe>Clg~~ ~ ~ ii:"'"':\!~~- .... ., ...... 
J z ai w 
0 < .... , ... 

B[AR LAKE 
FIG B 



-5-

TABLE 1. 1Tm.3E::{.3 OF LIJIVIDUAL SPi;CfoS Tk:.EIT, Ai:m AVERAGE 

Summer 1Jinter 
Species Number Average Size Number Average Size 

Bluegill (Lepomis machrochirus) 5,317 7.5 115 7.6 
Yellow perch (Perea flavescens) 688 7.8 66 8.8 
Largemouthed bass (Huro salmoides) 651 12.7 2 13.0 
Rock bass (Amblopli tes rupestris) 468 7.4 2 7 .5 
Bullhead (Ar:1eiurus sp.) 414 9.9 7 9.3 
Sunfish (Lepomis gibbosus) 320 6.6 6 7.2 
Dogfish (hnia calvaJ 127 15.J 8 22.1 
Calico bassTPomoxis nigro-

maculatus J 116 10.J 3 8.o 
,Iannouth bass ( Chaenobr;yttus 

gulosusJ 96 7.0 27 6.5 
Eud pickerel (Esox vermiculatus) 87 11.1 2 14.0 
Garpike (Lepidosteous ~ 8 20.1 osseous) . . . ... 
Smallmouthed bass (Micropterus 

dolomieu; 6 13.6 
Carp (Cyprinus carpio) 3 15.2 ... 

In Figures 7 a..TJ.d 8 the average number of fish per fishennan for two 

day neriods for the su:rn:m.er and winter is plotted to show variations in take 

throughout the seasons. The begin.,_>iing of the swnmer season started with a 

hir,h point in excess of 4 fish ner day for the first two day period. The 

curve then drops sharply, and nith minor fluctuations, reaches a low about 

the 13th of July. A rise follows, reaching a second high the 1st of August, 

dropping again to a seconc' low around the 21st of August, again rising to 

a point as high as it was at the first of' the season, around the ninth of 

Septer:iber ,;hen another fallin6 off occurs. In the summer fishing (Figure 7) 

this successive re-occurrence of highs and lows appears to be quite regular 

indicatin.e: a 38 day period between points of the greatest average catch per 

day, and a similar neriod between the points of the least average cat ch per 
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Figure 8 for the winter fishin;, shows two periods of greatest 

activity, but the mu:i.ber o:· fishermen on the lake during the viinter 

season was not larce enough to furnish a valid analysis. 

Jin attem9t was nade to correlate tnese curres vri th weather condition 

but with no positive results. Barometric pressures vrere obtained for the 

entire period of the census operation on Bear Lake. These records of 

pressure were frorr_ the University of Eichie;a.11 Observatory at .Ann Arbor, 

1..Iichigan, a distance of approximately 75 miles east of Bear Lake. The 

maximun and mininum bar::nnetric readin~s for 24 nour periods, as well as 

the pressure range, -.v-ere -olotted but no correlation could be found between 

atL1ospheric pressure variations and tl1e degree of fishing success. Air 

temperature records were taken by J . .Gowdi tch foe..~ the entire census period 

on Bear Lake. These were recorded at 9 a.m. and at 3 p.I:J.. daily. Separate 

6raphs were made for the morning temperatures and for the afternoon tem-

peratures, and compared vn th the average number of' fish cau;;ht per day 

ner fisheman for the saine period. Daily maximum and mini:-nu.,n temperatures 

vrere obtained from the University of 1·:ichigan Observatory at Ann Arbor 

for this sa..rne period. These two temuerature series were plotted and com-

pared with the avers.-~e nu..1nbe2· of fish caught per dB.y per fisherman on Bear 

Lake. Surface vrater temneratures were also taken at Bear Lake frorr. June 29 

to Jctober first. lJo correle.tion 1Nas found to exist between any of these 

temperature curves anC_ the fish catch. 

In addition to cm1parisons of the total catch -rri th vreather recor(.s, 

the avera;:;e catch per hour i·ras analyzed. 1:ri th resne ct to y;ind velocity, 

vrind direction, de;ree of cloudiness, naximu:T, a..>iu .:.dninum te;:-;-oera.tures 

and barometric pressures to determine whether a..>iy correlation existed. 

?here appears to oe no siq;le vrea.ther corcdi tion or combination of factors 

co1r.rc1on to either good or poor fishiw;. 
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Analyses in like mam1er of the weather condition for the de.ys preceding 

the days of best fishin6 , and for the days precedin6 the poorest fishing 

likewise stovred no correlations. 

Partial Data for Pike ancl Fowler Lakes ---- -- -- --- --

Although a complete record of fishing on Pike and Fowler Lakes we.s 

not secured either in winter or surmner a good sample of both we.s obtained 

from Pike Lake. Reports from 314 fishennen in sumr.1er revealed a total 

catch of 1,044 legal fish (59 per acre) taken at the rate of 0.9 fish per 

fisherman-hour. In winter, 304 records shovred that 650 legal fish (34 per 

acre) were caught at a rate of o.8 fish per hour. Bluegills made up the 

bulk of the catch at both seasons. 

Five records of surnmer fishing secured from F'ovrler Lake shovred a 

catch of 1.6 fish per hour compared with 1.2 fish per hour in winter ( 104 

records). Bluegills vrere in the majority both in SUI!lr.'.er and winter. 

Summary and Conclusions 

1. As a result of intensive creel census taken by Conservation 

Department employees a comparison was made of the fishing during the 

winter of 1937-38 and the summer of 1938. Although selected as a typical 

southern bluegill lake 11 runs 11 of fish failed to develop during this winter; 

238 fish were taken by 311 fishermen. 

2. Census during the follovring summer, however, proved tha.t the fish 

B,3oJ 
were there even though they did not bite as a total of~ fish were 

reported taken by 3,342 aTI[lers from June 25 to October first. lfore fish 

were taken on one of the best sur.,ner 1 s fishing days than were cau:;ht all 

vrinter. 
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J. The catch per fisherman-hour in winter for 3ear Lake ,·ras O.J; the 

fishing in summer was e):actly tvrice as good. Seventy-seven per cent of 

vrinter fishermen took no legal-sized fish; in summer 38 per cent failed to 

score. 

4. Two hunc.red and four ur_der-sized fish were caught in winter as 

com1)ared vri th 755 in sUllilller. 

5, The number of legal-sized fish taken per acre from Bear Lake was 

2.03 in winter as compared vrith 79.8 in summer. 

6. Bluegills predor:unated in both winter and sumner catch. 

7. No correlation could be discovered between the quality of the 

fishinc: and the following: water temperatures, barometric pressure, air 

temperature, wind direction and v.rind velocity. A fairly definite cycle 

with peaks and lows at intervals of 38 days seemed apparent in the summer 

fishing for Bear Lake. 

8. Analysis of partial data from two connectins lakes, Pike and Fowler, 

tends to confirm results secured on Bear Lake. 

9. A comparison of the fishin;?; in summer and winter on Bee.r Lake and 

two connecting lakes indicates that winter fishin[:; on these lakes during 

1937-38 hac, no detrimental effect upon fishing during the following summer. 

This conclusion is in agreement with findings on other lakes previously 

investigated. 

INSTITUTE FOR FISHERIES RESEARCH 
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