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An investigation ot the importance of the common sucker in Michigan 

waters was begun on Bast Twin Lake. !lontmorenoy County-. Michigan. in 

1939. In 19W the scene ot the investigation was changed to Big Bear 

Lake in Otsego County. The main reason for tbi s trans.fer was that an 

analysis ot the fish population ot E)Lst bin Lake revealed that the 

walleye, and not the common sucker, as was supposed• was the dominant 

species. (Report No. 590). An analysis of the fish population of 

Big Bear Lake was made in 1940 (Report No. 653) a.nd the sucker was .found 

to be, by tar, the dominant species. comprising 52.1 per cent-of' the 

estimated population compared to 47.9 per cent composed of 6 other species. 

The netting was repeated in 1941 and comparable results were obtained. 

Information relative to the game fish population will be given in this 

report and some preliminary rema.rks on the sucker will be made. 

The 1941 innstigation was begun on April 17 • The early phase 

of the summer• s work was largely obsern.tional. A gill net was placed 

in the lake illlllediately so that the ripening of the suckers could be 

followed and their time of spawning anticipated. On April 19, one nale 

sucker was found to be nearly ripe. A .female captured on the 20th was 

still green. On April 261 nale and .feD&le suckers were captured in the 



net. but were not yet quite ripe. Water temperature had risen during the 

period troa W;0 to 47°F&hrenhc t. By' April 29 the 12.5-toot gill net 

was oatobing 6 to 8 suokers every 24 hours instead ot one or none a.s 

before. The first suckers were observed in shallow water on 'the e-nning 

of M!ly 1. although no splashillg was seen or heard. The f1rat a.otual 

spawning behavior was seen on the evening of MiP.y 2. 191µ. The air at 

6 P.!I. n.s 63° and the water ,52°Fahrenheit. &lokers continued to spawn 

through the evening of the 5tht w1 th the peak of the aoti vi ty on the 

evenings of the third and fourth. Ten umnarked am one 1111.rked sucker 

were removed on the evening of the 2nd; 311 on the night ot the Jrd. 

and of these JO were marked; and 275. of which 28 were marked. on the 

night ot the 4th; 5 unmarked suckers on the night ot the 5th. and none 

were removed on the night ot the 6th. A total of 602 adult suckera were 

taken from the lake during the spawning run. or these, 59. or 9.6 per oct. 

were marked. It we take the average peroentage of reoover;y tor the month 

ot August. 1940. (after marking operations were dieoontinued) an average 

per cent ~t 9.6 is obtained. This is the same as the percentage of 

marked fish caught 'by fishermen in the spring of 1941. 'l'his is an 

indication that the marked ti.ah do become evenly distributed throughout -
the lake., and lends f'urther support to the population estimates. 

Fifteen different fishermen took part in the removal. These t.l.shermen 

used light. large-meshed seines. With the fishermen moving up and down 

the shore rather constantly the f'ishwere disturbed more or leas 

continuously. 

1--..c. 
Up until the time of the actual spawning. nc,,. fish of ~ kind had 

been observed in shallow water. although oonsiderable time had been spent 

on the lake shore and in deep water at all times or the day~ The only 

species observed before the suokers came in was the blunt-nosed minnow 



which was found to be present along the shore in limited mmbers. It 

is of interest to note that no species other than blunt-nosed mlnnows 

and suckers were captured while ~e seining was taking place. The only 

explaziation here offered is that the game species present in the lake 

were still relatively inactive and occupied an entirely ditferent habitat 

at this time ot the year. 

It was observed that the suckers came into shallow water at about 

dusk a.nd stayed in the shallower water until nearly dawn. The f'lsh were 

present in groups of 3 to 9 or 10 individuals, each female being 

accompanied by at least 2 ma.lea. The sexes are readily distinguishable 

because of the high coloration ot the spawning males, a black stripe 

surmounted by a light one being present on the latter. The belly is 

white and the back black. The fe:nale i• DDl.Ch duller in color. Spawning 

occurs in very shallow water and is confined to gravel areas. The spawning 

groups come up to within a fflff feet ot the beach and the aoti vi ty occurs 

in water so shallow that fins and parts ot the fish's body :nay be exposed. 

While the suckers were inshore, blunt-nosed minnows were very :rmmerous and 

were apparently feeding on the sucker egga, as revealed by observation and 

by a ffltl stomachs containing sucker eggs 1'hioh were examined in the f'leld. 

The spawning groups move slowly along shore, and when these groups 

occasionally stop the spawning act takes plaoe. Hollows in the gravel 

were formed by the rapid 'Vibration ot the fishes' bodies during the 

spa,ming aot, the movement in some instances being so violent as to 

displace gravel and bottom materials, exposing at some points the underlying 

clay and clouding the aurrOUJ1ding water tor a few feet. The fish were 

readily frightened by people walking along the edge of the water, and 

because oi' this me.ey of the .fish were kept at a distance from shore. 
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Wallc:l:og quietly in the water did not disturb them, and through the use 

of a light and a short handled dip net it was possible to capture 

specimens readily. Either because of the numbers of fishermen seining 

over a limited area, or beoause of predation by the blunt-nosed minnow, 

or because o:t poor oolleoting technique, :tn eggs and no :try were 

secured. The following results were obtained from information lcindly 

furnished _by w. F. Carbines Sucker eggs were obtained by stripping 

individuals from White !Ake, Oalcla.nd County. The eggs were obtained 

on May 2, 1937. These eggs were transported to the Drayton Plaine 

Hatchery and there reared artificially. They hatched in 12 days at an 

average 11B.ter temperature o:t S3°F. There were 1,000 eggs to the fluid 

ounce. The fry batch~d tram these eggs were very . sma.11 lvith a long, 

slender yolk sac. Th~y were not :tree swimming. 

Sucker spawning oocurred along the northeast shore of the lake in 

the areas marked No. 1 and No. 2 on the map. (Figure 1) • No spawning 

acti vi 1;y could be found, nor were suckers observed in shallow water on 

other shores, although apparently suitable conditions are present at 

various localities around the lake. These areas which might have been 

expected to furnish spa,ming areas are marked on the nap (Figure 1) 

A.. B. c. n. E. The photograph•• (Figure• 2 and 3) will give an idea 

ot the conditions present where spcwning occurred. The granl ( .from 

grapefruit size to marble size) extends lakeward to a depth of about 

J feet, followed by sand to a depth of 12 to 14 feet, and beyond that 

in the deeper water ot the lake the bottom is 1of't pulpy peat. No 

activity 11&s observed on the sand west of spawning area No. 1 and very 

few suckers and no actual spawning were seen on the sand between areas 

No. 1 and Bo. 2. No suckers were seen on the shoal south and east 



Figure 1 

Oltline mAP of Big Bear L9.ke. otsego County. Michigan. showing 
areas where sucker spawning ooourred, No.land No. 2 on map, 

and areas where spa.wning aoti vi ty mtght have been expected 
but was not found, A. B. c. D, and B. on map. 

l" = 1000' 

A 



Figure 2 

Photograph of sucker spawning area No . 1 . 
sandy beach to the northwest. Also note 

lines of vegetation shO'Wi.ng former 
high water levels. 

Figure 3 

Note 
the 

Photograph showing type of gre. vel used for 
spawning by suckers at Big Bear Ulke, 

Otsego County, Michigan 



-s-
(A on map) ot area .No. 2 although there ie gravel present. 

Two hundred spawning .f'ish measured ranged in size i'rom J.30 DIil. to 

500 nm., the aTerage sise being .390 mm. Thia size range is about the 

same as that for fish captured later in .the nets exoept that a i'ew 

immature fish down to 265 mm. were captured in the nets. 

Obviously more detailed observations J11L1st be made of the suckers' 

early lite history in Big Bear 111.ke so that more information relative 

to the yearly production may result. 

The second phase of the summer's investigation was learning something 

of the spawning of the game speoies in the lake. ill game species except 

perc~were observed spawning, namely the amallmouth ba.as, the largemouth 

bass, the bluegill, the rock baas and the pumpld.nseed. In all,66 nests 

were poe1 ti vely identified ( the guarding ma.le identified) out of 8,3 

which were oarefully watohed. The 66 nests identified consisted of 

24 roek baaa nests. of 13 belonging to bluegills, 1.3 to smallmouth, 

9 to largemouth, and 7 to pumpkinseeds. Numerous other nests were known 

to be present but_ beoause ~ of them were in rather deep water and 

widely separated, only 8.) found close to shore and in rather shallow 

water were ntched. Centra.rchid species were first observed in shallow 

water guarding territory on June 1. Bass and auni'lsh were found spawning 

actively from June 2 to June 25, and bad not finished on that date. 

However. by June 25. all species but the bluegill were through spawning. 

Smallmouth spa,med first. followed by rock baas. largemouth. pumpkinseeds 

and bluegills in that order. There was considerable overlap in the time 

oi' spawning oi' the various species, but the peaks of theiT activity were 

more or leaa separated. The order with the week oi' maximum activity 

~ Young•of'-the-year perch were found. and this species undoub-tedly 

reproduces naturally. I-ts actual spawning has not, however. been observed. 



{underlined} waaa smallmouth, first and seoond week in JuneJ rock bass, 

first and seoond week of June J largemouth and pumpkinseeds, second and 

third weeks of JuneJ and bluegills, third and fourth weeks of June. 

Even the above separates the spawning times of the w.rious species more 

clearly than was actually the case. However, most of the nests identified 

in 8.IJY one period would belong to one or two species rather than to any 

one ot S species. Smallmouth ~ests with eggs present were first found 

on June 4. 'Fry w~re found on rook bass and snallm~uth neats on June 10. 

F,ggs and try were found. on largemouth and pumpkinseed nests frCllll June 9 

to June 20. Bluegill nests w1 th eggs were first found on June 18 and 

nes-t,s with eggs and try were still being found on June 25. By June 2S 

the only speci.es still guarding territory was the bluegill. It wa.s 

noted that the '98.rious apeoiea showed some pre.terenoe tor neat materials. 

Ot 24 rock baas nests positively identified, 23 were on gravel, and one 

on clean sand under a small log. Of' the 13 amallm.outh nests, all were on 

gravel. ~rgemouth and pumpld.nseeds showed muoh wider ohoioe or nesting 

materials. Four largemouth nests were found on gravel, 2 on sand, and 

3 in muck among water lily roots. Three pum.pkinseed nests were found 

on sand, 2 on gravel, and 2 on muok among roots and vegetation. Three 

bluegill colonies were observed, two of' them on clean sand with very 

little debris present, and one in muck among vegetation and roots. or 

the thirteen nests positively id~tified in these colonies, 12 were on 

sand with small bi ts of' debris present and one -,,,as in the muck. Sm&llmouth 

and rook bass were found to take &d'V8.Dtage of cover, the neat being 

constructed under logs, or in the shelter of brush piles. 

largemouth, and sunfish neats were chiefly in the open. 

Bluegill, 

The only 

consistent difference between the apeoies in the depths ohosen for nesting 



site• was that rook bass nests were in shallower water (6•-2•, henoe 

the larger number identified) than those ot the other speoie1. The 

nests ot the others were plaoed in water varying in depth trom lj'1 to 

4' or S•, and some nests belonging to unidentified tish were seen in 

even deeper water. La.rgemouth and smallmouth nests were generally in 

deeper water than those ot bluegills and suntish. There is little in 

the above data that does not correspond olo1ely with information seoured 

at Deep Lake, Oakland County, by Mr. Carbine. Possibly, the more 

extend ve shoals and the greater amount ot gravel present in Bear Lake 

has permitted more particular selection ot spawning si tea by the species 

present. Also the gradual slope ot the shoal bas given more opportunity 

. tor nesting at greater depths. The nap (Figure 4) shows areas where 

bass and sunfish spa"Wn.ed in 19lµ.. Most at the nests in a given region 

ot the lake belonged to the speoiea indicated by the letters. It will 

be noted that all of the nests identified are on the protected side ot 
DO 

the l.akeJ/neata were tol.Uld on the south and southeast shores. Perhaps 

the reason lies in the .t'aot that these shore1 a.re exposed. to strong 

wa.ve action, and are therefore not used for nesting sites by bass and 

sunfish although suitable gravel is present. Further oheoking will be 

necessary to verify this. 

While the oentrarchid species were spawning, every effort was made 

to detect predation of' eggs by suckers. Nests were constantly watched, 

and no suckers were seen in the areas ot the nests at aey time while the 

game species were spawning or guarding. Af'ter the suckers spawned, none 

were observed in shallow water at aey- time. Sucker stam,.ohs were secured 

at the time of the game species spawning and casual examl.na.tion ot these 

stomachs has not shown the presence of eggs ot ~ sort. It seems very 



Figure 4 
Outline nap ot Big Bear I.Ake. otsego County. Michigan. 
showing areas where various game speoies were found 

spa.wning during the spring ot 1941. 

LM--largemouth bassJ SM--ssllmouth bassJ Bg--bluegillJ 
Ps-- nseed RB--rook bass 

I" -=- 1000' 

·, 



probable that if the sucker were of great importance as an egg stealer 

it would be found in the vicinity- of the centrarchid nests when eggs 

are present. 

The third phase of' the 1941 investigation was a repetition of the 

po)?\llation &11alya11. As pointed out in a former report (Report No. 653) 

a reasonably accurate knowledge of the lake's population is essential 

to an understanding of the effects of a pa.rt of that population on the 

other parts. SucceH of' nanagement praotices can be much more accurately 

judged when we know the abundance of the various species. 

Procedure in the determination of the population was about the same 

as in 191'>, except for one innofttion. In 1941 all species were marked 

in the same manner and released at one point in the lake. One net was 

lifted at a time, the catch placed in tubs, and transported to the middle 

of the lake before being marked and released. Also nets were set at 

three new stations, as indicated on the map. (Figure 5). Numbers 6, 7, 

and 8 were not used in 191'). The populations were estimated by three 

methods1 (1) the method devised by Dr. David Thompson, (2) a method 

suggested by Dr. Hile, and (3) by direct proportion of' marked to umnarked 

fish in the catch. Method 1, (Thompson) is explained in a former report 

(Report No. 590) • In Method 3 ( direct proportion) we assume tba t the 

number of marked f'ish caught ia to the number of" fish caught as the 

number of marked 15. ah in the lake is to the total population. :Method 2 

(suggested by Dr. Bile) is as followsa The percentage ot; the number of 

marked fish present caught each day is tabulated and these percentages 

are averaged in order to obtain the average per cent of the marked 

population caught per 6-net day. For eD.lllple, if the catch of smallmouth 

be tabulated for July 16 to 29 inclusive, the follcnring would results 
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Figure s 
Map ot Big Bear IAk•• otsego County• Michigan, 
showing netting stations used in 191..iO and 1941. 
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Date 

July 16 
17 
18 
19 
22 
2.3 

25 
26 
29 

-9-

No. marked SM No. marked SM Per cent narked No. SM 
in lake caught popilatio:11. caught caught Eltimt.te 

A B BIA•g D D/av.c :ii; 100 

6.32 .36 5.7 48 
640 30 4.7 50 
66a 29 4-4 38 
669 18 2.7 24 
665 .30 4-4 38 
693 .36 5.2 45 
701 17 2.4 22 
706 ,32 4.5 51 
725 22 3.0> 36 
762 Li2 5.5 62 

av. 4.3 av. 

The C column gives the per cent of the marked sme.llmouth caught every 

24 hours. The average per cent ia 4.3. thus tor July 16 we have the 

following: 48/4.3 x 100 equals 1,116. The estimates tor the different 

dates when averaged give 963. In order that the three methods might 

be treated in a uniform manner, the period ot netting was divided into 

1,116 
1,163 

884 
558 
884 

1,047 
512 

1,186 
837 

1,442 

96.3 

four periods of 10 days each, and each period wa.s considered as a unit. 

That is, the estimates for acy one period were made separately, and results 

combined at the end of the whole period. Only the results from 24 hour 

lifts were used, and on thoae days when :fewer or more than 6 nets were 

lifted, figures were modif'iedJ for example, the catoh of 5 nets would 

be divided by 5, then J1111l tiplied by 6 to give the expected catch for 

6 nets. All nets fished so uniformly that this procedure should be 

sutf'ioiently reliable. The estimated populations by all three methods 

are given in Table I. Results :from methods 1 and 2 are combined and 

this figure is used in making other oalculations concerning the 

population. The results obtained by the use of direct proportion are 

not used tor they do not conform so closely as the other two. and the 

fluctuation is considerable from day to cay. although the averages are 

not greatly different. The averages for the four periods by all three 



Date Hile 

July 2 33, 000 
3 
4 14,933 
5 
8 14,6oa 
9 

10 10,900 
11 
12 
15 7,100 

17 
18 
19 
22 
23 
24 
25 
26 
29 

31 

14, (.t,o 

16,207 

16,277 

13,724 

11,793 

13,2[µ 

13,83 

Aug. 1 
15,190 

12,476 

19,286 

17,190 

19,524 

Av. 

AT, 

2 
5 
6 
7 
8 
9 

12 

14 
15 
16 13,818 
19 
20 15,618 
21 
22 19,909 
23 19,091 
24 

18,545 

Table I 

Eatinia.tea of fish popullltion in Bi~ Bear IJl.ke, 
otaego Co11nty, Miohigan, for f'our periods in 

a111111ter of' 1941. Populations aati.rated f'rom 
f'ol'!mllae by three methods . 

ATeragea shown in red . 

1 3 1 3 
Thom son D. P. Hilo Thom >son I). p. Hile Thom son I). P, 

~ 

20,171 

14,102 

13,)-135 

13,435 

12,4.J3 

13,4[µ 

13,688 

13,878 

14,117 

14,111 

12,999 

13,117 

14,779 ... 
15,536 

16,204 

IG. , 7.o4 

19,246 

18,192 

18,024 

18,683 

18,683 

Bluegill 

20,171 
10, 7li0 
21,465 
18,238 
13,850 
12,552 
12,817 
12,386 
14,239 
10,978 

13'.653 
12,533 
16,965 
14,207 
14,172 
13,519 
12,725 
16,689 
13,957 

u.,"'e 
15:206 
12,372 
14,387 
18,832 
17,061 
18,615 
17,250 
17,230 
21,171 

18,286 
9,619 
9,905 
5,714 
8,000 
4,190 
2,9S2 
4,285 
2,095 

7,ll1 

9,286 

7,L29 

6,000 

5,511 

?,Yoo 

6,L29 

8,657 

15,714 

16,L29 

22, 286 

llo 331 12,351 
l ,9 0 
19,752 12,800 
14,461 
19,636 10,800 
18,227 
18,182 20,400 
22,401 
18,672 10,800 
24, 21µ 28, Boo 
27,315 

lo, 188 

&laker 

1, 501 

7,288 

8,663 ... 
B,951 

8,879 

8,877 

6,383 

7,517 

7,1.#> 

8,074 

8,0'T"t 

9,021 

10,198 

9,745 

10,721 

12,186 

ll,18/, 

12,718 

16,620 

14,973 ... 
14,744 

15,L23 

15,i.H 

Largemouth baaa 

5,478 
5,662 
9,048 
9,883 

13,860 
7,2119 

21,669 
8,201 
9,251 

6:100 
6,365 
7 ,14.J 

18,208 
10,383 
6,411 
6,057 

10,149 
14,215 

,,o'I? 
• 7 

17,055 
B,675 

14,074 
9,299 
9,501 

11,697 
14,517 
16,4la· 
16,265 

21:005 

Pumpldnseed 

8,294 
3,265 1,589 
2,265 
1,735 2,8[µ 
3,559 
3,471 3,511 
2,353 
1,794 3,442 
2,265 
1,353 3,965 

3 0.35 J,,t,S 

6,286 

8,000 

4,000 

3,571 

1,857 

't,32.6 

3,727 

2,182 

7,455 

4,545 

4,909 

4,703 

4,066 

4,217 

4,006 

4,080 

4,oeo 

11,897 3,444 3,338 
35·,399 
18,551 2,555 3,074 
10,507 
16,548 1,555 2,969 
11,229 
22,327 3,333 2,924 
21,177 

11,&1& 

Snallllouth bau 

2,632 
1,305 
5,391 
7,766 
4,141 
3,958 
3,253 
3,4.Jl 
6,966 
5,151 

.It 't(.1 

5:696 
3,134 
4,334 
4,661 
4,620 
3,192 
3,300 
9,632 
4,036 

4,1:.'tt . 
5,211 
2,604 
4,536 
5,494 
5,763 
4,858 
4,187 
4,24.J 
5,169 

4,5:,<, 

3:814 
2,967 
2,L29 
2,680 
2,233 
2,946 
2,680 
2,144 



Blue~ll Lart;emouth basa Sn&ll.ilouth bass 

July 2 J,615 8,888 1,788 2,026 
J 1,577 l,Oli£) 648 6,278 14,370 10,0$0 2,455 2,325 1,717 
4 685 6,000 18,720 1,712 2,196 
5 962 2,453 5,444 9,094 5,J/p 939 1,759 l,J6o 
8 2,li62 3,355 4,000 J,9J8 1,15'2 669 
9 1, 231 2,554 1,629 2,389 4,099 1,710 803 1,220 816 

10 2,115 2,695 2,556 ... 2,480 1,318 1,259 
11 l,JJ.i6 2,556 2,4<>1 J,276 J,467 J,06J l,0JO 1,203 1,101 
12 2,731 4.414 2,8JJ 2,292 1,015 l,0Jl 
15 l,JW> 2,856 2,460 2,722 3,075 2,512 113 1,101 774 

Av, l,8l7 i,es& l 543 'f, 113? 3 •1!:> S,5'1" 1,101 I, ,i7 
, 73 ,7 . . 

1;163 17 2,J64 2,540 1,787 1,929 2,S58 2,472 91!4 l,o67 
18 5,213 2,995 2,214 1,740 884 665 
19 5,364 2,921 J,299 1,$00 2,324 J,OOJ 558 916 692 
22 3,455 1,984 l,~ 2,o84 884 868 
2J J,182 2,607 2,399 2,llu 2,395 J,o63 1,047 897 867 
24 1,636 l , 750 l,~ 1,965 512 907 
25 636 2,550 5,516 2,929 2,J6o 2,437 1,186 930 1, 125 
26 1,455 ... 3,176 3,786 2,l.i6J 637 1,186 
29 1,455 2,693 6,664 4,000 2,429 2,659 1,442 977 1,125 

Av, .!,So'> i,,93 2,'121 2,%1 1,3 9'1'1 '175 
, , , 1, 9 • • Jl J,Q83 2,676 3,443 2,450 1,959 1, 933 1,623 1,227 1,377 

Aug, 1 1,667 J,lJ0 2,750 2,783 1,902 1,213 
2 1,792 2,771 2,772 2,250 2,149 1,993 1,262 1,224 1,231 
5 J,563 3,423 1,700 2,752 l,OJJ 1,287 
6 J,833 2,920 2,86o 2,150 2,201 2,088 967 1,208 l,o61 
7 3,150 4,477 2,950 2,388 967 1,205 
8 J ,417 3,078 2,813 3,000 2,176 1,917 672 1,207 1,189 
9 2,625 2,725 1,250 2,335 80J 958 

12 4,250 3,056 3,172 1,150 2,193 2,327 1,000 1,174 1,097 

Av. 3 O')) 3,or,1, ;:,i,.3 2,250 ,, 185 I, I 'l't I, 112. 
, • , . . . 

14 2,667 4,369 3,980 2, $00 2,074 2,023 1,200 1,086 1,036 
15 4,250 2,).µ6 2,875 1, 861 1,750 1,049 
16 J ,083 J,397 J,269 2,000 2,090 2,262 1,200 982 1,039 
19 3,833 2,377 2,675 1,956 1,300 1,020 
20 1,417 J,020 1,990 1,875 2,045 1,961 4<>0 1,002 1,099 
21 2,167 2,612 150 3,399 200 1,349 
22 5,250 2,966 2,804 315 2,o81 1,669 1,0$0 1,041 1,124 
2J 1,500 2,736 1,366 JOO 1,284 
24 2,914 1,739 2,o62 3,235 1,057 1,437 

Av, J 31.tt ~.9t't :(,650 1,,e1t ll,Ob2 2,,11, l,o't4 l,05'7 1, 150 

Rocle baas 

Jul:, 2 657 270 
J 657 Jl.i6 384 
4 595 1,134 
g 548 673 l.i69 

714 950 
9 429 872 2,025 

10 310 646 
11 238 946 195 
12 643 752 
15 190 995 1,552 

Av. 538 995 s,e 
·" 



lo ll57 ... 402 
17 1,357 529 656 
18 357 ... 1,100 
19 6Li.3 591 672 
22 L29 ... 472 
23 500 698 1,673 
24 500 ... 572 
25 357 651 415 
26 143 ... ... 
29 L29 654 512 

Av. 5,1 1,54 11? 
JU 

'.5ila 
... 5lll 

31 669 870 
Aug, l 647 ... 590 

2 1,118 6L2 651 
5 1,824 ... 736 
6 882 701 855 
7 1,000 ... 1,211 
8 588 731 570 
9 412 ... 1,995 

12 7o6 814 3,420 

Av, 824 6•~ I, l'l-1 
13 ll33 ... 713 
14 500 760 655 
15 ... ... . .. 
16 333 950 ... 
19 167 ... . .. 
20 500 998 a55 
21 ... ... 285 
22 500 ... ... 
23 333 950 ... 
24 ... ... 285 

Av, ¼-52. Y5o 59'} 
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methods are given in the following table (Table II) 

Table II 

Average estimates of the populations of' 
Big Bear Lake, Otsego County, for four 

ten-clay periods, by three methods. 

Thompson mie Direct proportion 

~~- 1 2 J 
Sucker 11,140 11,021 12,370 
Ps 3,872 3,763 4.111 
Bg 2,88o 2,7;8 2,954 
al 2,J.i4,o 2,763 3,114 
SM 1,077 1,122 1,153 
RB 653 593 839 
Totals 22!262 22!020 ~~ 

Table III gives the figures for both 1940 and 1941. It will be 

noted that the sum. of' the speci:f'io totals has been used rather than the 

estimated total (estimated by i'ormula.e). The reason i'or this is that 

the various species behave dii'ferently, and it was i'elt that treating 

each speoies separately would give better results than treating them a.11 

as one species. For example, smallmouth bass, which were very readily 

caught in the nets, would have more ei'i'ect on the total estimate than 

would the sucker 'Which, though caught in large numbers, was taken mu.oh 

less i'requently than the smallmouth, considering the rela.tive numbers 

of each in the lake. The rates at which the various species were ta.ken 

in the nets are given in Table IV. The 1940 figures are based on the use 

of' but one method ( Thompson} • As can be seen i'rom a comparison of the 

1940 and 1941 figures (Table III) there has been an increase in the 

population, ca.used •inly by a greater abundance of pumpld.nseeds aild 

bluegills. The increase in the pumpkinseed and bluegill populations is 

here explained on the ~othesis that by 1941 a mu.oh greater number of' 

the sunfish and bluegills present in the lake bad reached a size large 



Table III 

Estimated populations ot ~ species 0£ fish in Big Bear Lake, 
otsego County, Michigan. Percentage compoai ti.on, and the 
size range ot the tish captured in the nets is also given. 

; !2~ i2Li 
er CeD.t Sise range Per cont Sise range 

Sieci•• .Estimate ot total inches Estimate ot total inches 

Sucker 
Ps 
Bg 
LM 
SM 
RB 

Total.a 

9,699 52.2 10.5 - 19.1 11,081 50.0 10.6 - 19.s 
1,325 7.1 4 • .3 - 8.4 .3,818 17.2 4.s - 9.4 
1,940 10.4 4-9 • 10.0 2,819 12.7 5.0 - 10.0 
2,987 16.1 6.9 - 17.1 2,602 11.6 6.9 - 17.1 
1,333 7.2 5.a - 15.5 1,100 5.0 6.6 - 1;.0 
1,.307 7.0, 5.0 - 7.6 72.3 .3 • .3 5.1 -

18!~21 100.0 22.l1.a3 1()0';.0 

,e,Bullheads (-two species) are not included, although est~tes ot 20 were obtained 
both years. ill bullheads 1'8re caught several times, and we believe that an 
estimate ot 20 would be rather close. Also estimated in 1941 were eybrid sunfiah 
(bluegill x pumpld.naeed) but so tewwere caught and recovered that estimates ot 
their abundance would not be especially reliable, although we believe that ,SO or 
so adults, as eatimated by the use ot the formulae, would not be f'a.r ott. Two 
peroh were also captured but sinoe most of the peroh present are too small to 
be ta.ken by mesh 0£ this size, no estimate 'WILs made. 

Table IV 

Tabulation ot the rate at which various species were caught in 
trap nets at Big Bear Lake during the summers ot 19W and 1941. 

Per oent ot estimated 
Catch tor 1numaer 

8.4 

Sfeoiet i2!i"2 12]i! 
Estilllated :0P1lation 
r~ !9W. 

lo~tion O&U$t l]j= 19 
Sucker 2,665 4.14L 9,699 11,081 27. ; .37.4 
Ps 1,,02 2,lu6 1,.325 3, 818 113.4 6.3.8 
Bg 687 2,368 1,940 2,819 35.4 84.0 
LM 1,627 2,261 2,987 2,602 54.5 86.9 
SM 1,,66 2,903 1,3.3.3 1,100 111. s 378.9 
RB 327 535 1,307 72.3 25.0 74.0 



enough to be taken eaai ly in the nets, that is over !,a- inches. The 

valid.i ty ot this eypothesie is borne out, as will be shown, by a change 

in the average size of the pumpkinseeds and bluegills caught, and by 

scales which were examined. Data derived from the estimates, netting 

results, weights and measurements or large samples of the oatoh, and 

scales which were examined are presented. An amilysis ot the fishing 

at the different stations is given in Table v. It should be pointed 

out that Station 8 is not strictly comparable with the others, tor a 
I 

larger net was used, and this net 11&.s lifted only 9 times oompe.red to 

the n11oh more numerous lii'ts ot the other nets. Bets set at either 

the •a" or •b• locations are considered as one station in the 8.Dalyeis. 
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Table V 

Netting analy8is ot Be,stationa where trap nets were set in 
Big Bear IAke, otsego County, Jlichigan, during the summer 

ot 1941. Figures in red denote oatoh per net day. Figures 
in parentheses under the station numbers give the number 

ot litts at that station. 

To1ial or 
station s ll( SI( Pa Bg BB BB Bri X Pa Perch avera.5e 

1 689 307 663 310 419 173 8 6 ••• 2,57S 
(4S) (15.~) U,.8) ( I '1-.'7) (t..9) (1,3) (.3,8) (o,2.) (0, 1) ... (5?,::0 

2 412 36o 1&34 532 ~ 80 6 5 ••• 2,373 
(J.,J) (,.fl) (S.'t) 0 0, I) (ll.~) (12.,) LJ.9) (0.1) (o.l) ... (55-~) 

3 337 266 ~ S07 167 73 6 8 1 1,709 
(~) (8.0) ('.3) (8,2) 01,f) (~.o) ~.1) (o.o (o.t) (0,0) (Jto ,'1) 

4 252 147 217 116 91 9 3 3 1 839 
(18) (/It. o) (8,2) (1 ~.,) (<-.+) (5.1) P,5) (o.2.) (0.1) (o.o) ("'. I.) 

5 913 663 326 478 511 57 8 2 ••• 3,018 
(lu) (t~.'l) (15 ..,.) (7.,) (11,f) (11.1) (1,3) (o.%) (o.o) ... (.'70 .2,) 

6 420 297 471 309 367 108 31 3 ••• 2,006 
CW+) (9.6) (J,.7) (I 0,7) ('7,0) CB~ (l.S) (o.1) (o.o) ... (.Ifs.,) 

7 483 107 316 136 186 31 4 ••• ••• 1,263 
{21) (~3.6) {5 .f) (.I S.o) (t..5) (8,9) <•-~ (o,:,.) . . . ... (,o.r) 

8 515 114 l,32 48 83 4 1 ••• • •• 957 
(9) ,,3.,> (12.'7) (l't.7) (5.3) c,.1> (O,.lf.) (0.1) . . . . . . (.IOC:,,3) 

I 

All .tatiou 4, llµ. 2,261 2,,03 2,h.36 2,368 535 67 27 2 14,71'0 
{264) 

(,.2) .Anrag• (t S.'J~ ~8. <,,) (,t.o) (J.o) (t .o) ~-1) (P.1) (9.o) (55. 8) 

,e_,Exoluding station 8 the total oa.tch is 1.3, 783, and the oatch per net day, 54.1 ti.ah. 
S • Suoker, lll • Largemouth, SM • Small.mouth, Bg • Bluegill, RB • Rook Bass, BB • Bullhead, 
Bg x Pa• hybrid. 



It should be noted that as in 194'> the beat total oatoh, and also catch 

per net day, was made at Station S (exclusive ot No. 8 which is not 

comparable). 

The number ot fish per net day for each ot the stations for the 

two years are compared below. 

Station number 
r.a~ fer ne~i I2- 9 

1 30 ,1 
2 47 ,, 
3 37 41 
4 26 47 , ,, 70 
6 ••• 46 
7 ... 60 
8 ••• 106 

Anrage 39 56 

The number ot fish and pounds per acre for the various species 

are given in the next table (Table VI). These data are based on large 

aam.ples of the oatoh which were weighed and measured. The per cent ot 

the total catch which was sampled is given in the table. 



~. 
Table VI 

~ 

Number a.nd pounds of various specieae,to the a.ore 
in Big Bear I.Ake, Otsego County, 11:iohiga.n, 

in 1940 a.nd 1941. 

9 12 
Per Av. Per Av. Number Pounds Per Av. Per Av. Number Pounds Per oent by wt. 
cent T.L. cent wt. per per oent T.L. oent wt. per per 

S ecies measured inches wei hed ouncea a.ore acre measured inches wei hed ounces a.ore aore 

Sucker lu 14.9 lu 18. ,S 26.8 30.9 47 1;. , 9 18.3 31.7 36.3 78.83 77.73 

Ps 30 6.2 30 3.5 3. 7 o.8 37 ;.9 11 3.0 10.9 2.0 .2.04 4-28 

Bg 27 6.7 27 4.2 ,-4 1.4 W) 6.6 9 3.6 8.6 1.9 3.,1 4-07 

Ui 39 9.4 39 7.8 9.4 4.0 .34 10.s 9 9.8 7.4 4.; 10.20 9.64 

SM 32 9.0. 32. 6.3 3.7 1.s 28 10.0 9 8.3 3.1 1.6 3.83 3.1&3 

RB 27 ;.9 27 2.7 3. 7 o.6 35 6.; 13 3.4 2.1 0.4 1.53 o.8; 
I Total 51.5 39.2 63.8 lp.7 100;.00 100.00 

"'Bullheads, hybrid sunfish, and perch a.re not included. The figures include 
only adult and sube.dult :f'ish, large enough to be taken in the trap nets used. 



In 1941 eaoh net caught, on an average, the fish from 0.8.$ aores as 

determined by dividing ,4.1 (oatch per net-day, Table V) by 63.8 (number 

of fish per acre, Table VI). In 1940 eaoh net caught, on an average, 

the fish f'rom O. 75 acres every twenty-four hours. Data from one other 

lake, East. Twin Lake, Montmorency County, showed that the nets usually 

oaught the fish from about the same surface area as in Bear Lake. If 

it is found that the nets usually oatoh the fish tram about the same 

aoreage of water, it will be possible to make rapid population estimates. 

(Thompson., 1941). Data :f'ram. two other lakes of very different types 

from Big Bear Lake, and East Twin Lake will enable us to further ohealc . 

the uniformity of' the results obtained through the use of the trap nets. 

It will be seen :f'ram examination of Table VI that 78.8 per oent 

by weight of the pounds per acre was suckers in 1940, and 77. 7 per oent 

in 1941. P\lrther examination of the table (Table VI) shows that with 

the exception of 2 speoies, pumpld.nseeds and roalc bass, the per oent 

by weight of the population per aore has not ohanged greatly over a 

period of a year. It is of interest that the populations of other 

speoies have been so slightly afi'eoted by the ohange in the abundance of 

these speoies.t, The increase in poundage is not large for any speoies 

except the pumpkinseed. The following table (Table VII) gives the total 

weekly oatoh and its percentage oomposi tion. 

♦ It is probable that the real ohange is in the pumpkinseed population, 

for the oatoh of rock bass 118.S small both years, and,theretore,results 

from rook bass are not as rellable as those obtained for other speoies. 
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Table VII 

Total weekly catch 0£ ~ species of f'l sh in 
Big Bear !Ake, otsego Count,, Michigan. 

Per oent of total catch is given in parentheses. 

. P!:• Su.our h Bg 
I ' 

D( 81( . BB Total 
July 1•7 614 486 21' SS1 Sl4B 12,S 2_>46 

(24.1) (19.1) (8.5) (21.9) (21.5) (4•9) 

8-14 317 522 311 326 425 99 2,000, 
(1$.8), (26.1) (15.6) (16.3) (21.3) (4-9) 

15-21 366 326 303 213 271 63 1-~ 
(23. 7) (21.1) (19.6) (13.8)' (17.6) (4.1) 

22-28 377 159 159 297 276 32 1,300 
(29.0) (12.2) (12.2) (22.8) (21.2) (2.,) 

July 29-Aug. 4 340 226 349 333 594 81 1,923 
(17.7) (11.8) (18.1) (17.3) (30.9) (4.2) 

5-11 701 385 527 263 348 93 2_317 
(30.3) (16.6) (22.7) (11.4) (15.0) (4.0) 

12-18 915 261 351 179 312 32 2_056 
(W.,,.5) (12.7) (17.4) (8.7) (lS.2) (1.6) 

19-24 511 71 :up 93 129 10, 96o 
(53.2) (7.4) (15.2) (9.7) (13.4) (1.0) 

Total 4,141 2,1.a.36 2,368 2,261 2,903 535 14,61.a4 
Average (28.3) (16.6) (16.1) (15.4) (19.8) (3.7) 
e, Bullheads, qbrid sunf'lsh, am perch are not included. 



Examination of the above table (Table VII) shows that the abunda.noe 

of the various speoiea in the catch varied t.rom week to week. The same 

was tr11e of 194<>. If the peroentage com.position of the oatoh for the 

first four weeks be averaged against that of the last four weeks, we find 

that suokers a.nd bluegills formed a greater peroentage or the catch in 

the last four weeks, while largemouth. smallm.outh. pumpkinseeds and 

rook bass formed a smaller percentage of the catch. This is 1n agreement 

with 1940 data for bluegills, largemouth bass and snallm.outh bass, but 

does not agree for other species. 

Soale samples were taken from all apeoiea 1n 1940 and 19!µ.. The 

results of the age determination for game species are given 1n the next 

table (Table VIII). 



Table VIII 

Age determinationa as made f'rODl soale 1a.mples taken from 
game species in Big Bear Lake, Otsego County, Michigan 

in 1940 and 1941. 

1240 
lo. ' 

t2lii 
No. Av. T.L. Av. wt. Year Av. T•L• Av. wt. Year 

Speoiea spec. inohea oz. Ag• olaas apeo. inchee os. Age olaaa 
I I 

L1( l 3.0 0.2 0 1940 ••• ••• ••• • •• ••• 
28 8.7 5.1 II 1938 4 9.1 5.7 II 1939 
. .3 11.8 12.7 III 19.37 ,36 10.0· 7.1 III 1938 
3 13.2 17.2 IV 1936 1.3 12.5 1.3.9 IV 19.37 
3 13.5 17.8 V 193.$ 2 14.4 22.0 V 19,36 
1 16.7 .39.0 VI 19.34 2 16.0 .32.5 VI 19.35 
l 17 • .3 51.0 VII 193.3 • • • ••• • • • ••• • •• 
2 6.5 2.5 I 1939 ••• ••• • • • • •• • •• 

27 9.6 7 • .3 n 19.38 20 8.1 4 • .3 II 1939 
2 12.0 14.0 III 1937 26 10.6 9.8 III 1938 

• • • • • • ••• • •• • •• 3 12.6 16.5 IV 1937 
Bg lS 6.o 2.9 II 1938 ••• ••• ••• • •• • •• 

••• ••• • • • • •• • •• 37 6.4 2.9 III 1938 
3 8.7 8.2 IV 1936 3 7.5 5.1 IV 1937 

••• ••• . .. • •• . .. 3 9.0 8.2 VI 1935 
• • • ••• • •• • •• • •• 5 9.3 8.6 VII 1934 

Pa 2 2.6 0.2 I 1939 • • • ••• ••• • •• • •• 
4 5 • .3 2.2 II 1938 ••• • • • • • • • •• • •• 

19 6.3 3.3 III 1937 25 5.9 2.4 III 1938 
4 7.2 5.4 IV 19,36 7 7.1 4-9 IV 1937 
1 a.4 9.0 V 1935 4 7.5 5.3 V 1936 

RB 5 5.5 2.4 II 1938 3 4.4 2.7 II 1939 
7 6.o 2.9 III 1937 25 6.3 2.9 III 1938 
3 7.5 5.a IV 1936 16 6.4 3.1 IV 1937 

• • • ••• •·• . • •• • •• 3 7.5 4-7 V 1936 
••• ••• • • • • •• • •• 1 8.3 5.7 VI 1935 

Peroh 4 5.3 · 1.2 II 1938 2 5.9 0.9 II 1939 
3 7.0 2.4 III 1937 19 6.2 1.1 III 1938 . . . • • • ••• . .. • •• ll. 7.1 1.9 IV 1937 

• • • • • • ••• • •• . .. 1 9.1 3.6 V 1936 
••• ••• • •• • •• • •• 1 12.s 13.1 IX 1932 



The age determinations from the scales collected during the two summers 

are not combined beoa.use there is some indica.tion that :tiah spawned in 

1939 (in three species, mnallmouth, bluegill and pumpld.Dseed) are not 

growing as rapidly as those apa.wned in 19.38. It can be seen from the 

table {Table VIII) tha:t two-year-old. smallD10Uth from 121.e 1938 year olau, 

taken in 1940, averaged 9.6 inohes in total length, while two-year-old• 

from the 1939 year olaaa, taken in 19!µ, averaged only 8.1. Also, in 

191.&0 two-year-Gld bluegills were readily captured and anre.ged 6.o 

inches in total length. In 1941 no bluegills from. the 1939 year class 

(two-year-olds) were ca.ptured, or at least no scale samples were 

secured. Admittedly the soa.le series might be larger, but since scale 

samples were taken from :f'ish over the whole size range of those captured, 

it is not likely that :ma.tiy" fish belonging to the 1939 year olass were 

captured, for the ... 11est epeoimena captured were three-years- old. The 

same is true Gt the pumpkinseede. Ii' bluegills and pumpkinseeds from 

the 1939 year claas were as large as those of the 1938 year class, they 

would have been captured in the nets and at least a tn scale samples 

would have been secured. It therefore seems probable that the 1938 year 

claas,whioh is th• dominant year class in largcouth bass, amallmouth 

'b& .. , 'bluegill•, aunf"iah. and perhaps rock baaa, is having a oonsidere.ble 

etteot on the growth ot those fish llhich were spawned after 1938. For 

this reason it would be well to follow the growth of the fl shes in Bear 

Lake for at least one more summer, so that the situation might be studied 

still further. 

Length trequenoies have been plotted tor the samples or all species 

which were measured, and we han tried to correlate the scale data with 

theae graphs. The graphs {Figures 6 to lO)f' present thie information. 

e, Bot included 1n any- but Inati tute tile copy. 
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Figure 6 indicates that a large pa.rt ot the adult and sub-adult largemouth 

population is composed ot :fish from the 1936, 1937, 1938, and 1939 year 

olasses. In 1941 the two-year-olds (1939 year class) have come into 

the netted population, while the 6-year-olda (1935 year olass) have become 

leas numerous. From the data plotted on the graphs, it seems probable 

that the 1938 year class forms the major part ot the populations ot 

bluegills. largemouth- and snallmouth bass, and pumpkinseeds. The peaks 

of the trequenoiee have shirted to right in all oases (indicating an 

increase in the average size) except in the pumpkinseeds 'Where the 1937 

year class formed the dominant pa.rt ot the catch in 194'> (hence the larger 

average size in 1940, Table VI). In 19!µ, however, the 1938 year class, 

many ot which were apparently too amall ln 1940 to be captured, have come 

into the catch in very large numbers so that the greater part of the catch 

of pumpldnseeds in 1941 was composed of ti.sh from the 1938 rather tlan 

the 1937 year class. The samples on which the graphs are based are large 

enough to be quite representative of the whole population. (Table VI). 

If the estimates of the population are reliable, it is possible to 

determine the legal ti.sh per acre, and also the number of legal fish 

available in the whole lake. The table below ( Table IX) gives the :figures 

for the legal .ti.sh. 



Table ll 

Estimated number of legal game f11h in Big Bear Lake, 
Otaego County, Jlichigai,., tor 1940 and 1941. Estimates 

based on ea.mples whioh were weighed and measured. 

~r oent Mf; ~¥a iio. legal Estimate Io. legal Per oent\.gal lati-.te 
s;eeoiea in sample in sample In lake Per aore in samEle in aam;ele In Ia.lee Per acre 

LM 155 24.5 133 2.0 382 50.1 1,384 .3.8 

Sl( 63 12.4 164 0-4 LB4 ,S.6 64S 1.8 

Bg 86 46.0 892 2.5 774 80.8 2,277 6.3 

Ps 277 62.6 829 2.3 1.$1 21.0 8ol 2.2 

RB 28 31.8 416 1.1 139 84-2 609 1.7 

Totals 3.034 8.3 5,716 is.a 
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The percentage of legal fish has increased considerably in the period 

of a. year ~xcept for the pumpldnseed, which has dropped sharply. The 

number of legal fish in the lake and per acre, except for the pump]d.nseed, 

has increased 1.9 times and better fishing should have resulted. 

As has been mentioned, a creel census has been conducted on the lake 

for two yea.rs. In 1940 the slips were given to fishermen who were asked 

to 1"111 them out and return them. In 19Lµ. all cottages were visited 

eaoh day and records of the previous day's fi~hing were secured. The 

results indicate that the records for 1941 are better but since most ot 

the fish were not examined by the clerk either year, many misidentifioations 

-.y be present in the records. A brief analysis of the fishing for the 

two summers followsa 
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lf!i:! lf!i! 
Period covered by census May 5 to Sept. 21 June 25 to Sept.9 

Number of fishermen 
Men 403 909 
Women 124 267 
Resident 276 710 
Non-resident 224 485 
Residence unknown 27 1 
Total 527 1,196 

Number of hours fished 2,013 4.076 

Av. hours per fishernan .3.8 .3.4 

Av. catch legal ~sh per hour o.U3 o.S4 

Per cent taking no legal fish 40.0 29.0 

Number ot fish caught 
Largemouth ,318 476 
Sm,1.llmouth 105 ~6 
Bluegill U3 227 
Pumpkin.seed 65 150 
Rook bass 166 .377 
Perch 166 5.36 
Others 4 9 
Total 667 2, 201 

Percentage composition of catch 
La.rgemouth .36. 7 21.6 
Smallmouth 12.1 19-4 
Bluegill 5.0 10.3 
Pumpkinseed 7.5 6.8 
Rook bass 19.1 17.1 
Perch 19.1 24 • .3 
Others o., 0.4 

Compa.ring the oom.posi tion of the legal crop of game species available to 

the angler (as determined from the population a:nalysis) w:i. th the canposi tion 

of the angler's catoh, we find that only the largemouth furnished close 

to the expected proportion ot the catch (1941). That is, 24 per cent of 

the legal crop was oomposed. of largemouth, "While 22 per cent of the catoh 

was composed of 1?hi,s species . The percentages of the others were as 

follows, 



Species 

largemouth 
Smallmouth 
Bluegill 
Pumpld.naeed 
Rook bass 

Per ceut of estima.ted 
legal population in 1941~ 

24 
11 
40 
14 
11 

~ ])a.ta from 1941 creel oeD.8Ue. 

Per cent of angler'• 
catch in 194.l~ 

22 
19 
10 
7 

17 

'?he lack of correlation may be explained in two we.ya. Almost certainly 

the number of smallmouth recorded as oaught by anglers is too high, beoause 

of misidentification, and as has been mentioned the clerk found it 

impossible in many cases to examine all the oa.tches -.de. In connection 

with the population of sDB.llmouth bass., it should be mentioned that the 

number of legal smallmouth increased 3.9 times f'rom 1940 to 1941 while 

the number of legal largemouth increased only 1.9 times.~ In 1940 the 

number of legal largemouth was 4-.S times as large as the .number ot legal 

smallmouth,while in 1941 it was only 2.1 .times as large.e, Consequentl7, 

it would be expected that the number of smallmouth oaught would more 

nearly appro:id:mate the number of largemouth caught in 1941 than in 1940. 

file seoond contributing oause for the appa.rent discrepancies is 

that the resort 01mers on the lake, and the fishermen themselves, consider 

the lake as primarily bass water, and therefore most of the time and effort 

is devoted to fishing for bass. It is true that there is some still 

fishing around the brush shelters, eapeoially by women and children, and 

small numbers of pan fish are oaught. As oan be seen above, the 

correlation between the population and the catch is better for rook bass 

than it is for either bluegills or pumpkinseeds. ?ins might be expected 

because of the ecology of the three species. The bluegill, being more 

pelagic than either of the other species., shows the poorest correlation, 

and the rook bass, hanging close to the brush piles as it does, is readily 

"Table IL 



captured by such fishing. Quite possibly, if more fishermen fished tor 

pan fish, the catch would more closely oonf'orm. to the results which might 

be anticipated in view of the number of' legal fish of' each species 

actually available. Perch. formed a significant pa.rt of the anglei's take 

in both 1940 and 191.µ., but ainoe the great majority of' the perch in 

Big Bear Lake were too small to be oapt..ired in the nets used, no estimate 

or the population was made aIKi we have no way or judging the size of' the 

standing orop. Perch, being open water inhabi tanta, are captured by 

fishermen fishing for bass, and ot the smaller game fish present, only 

the perch is taken readily on small minnows, uaed by a great~ ot 

the bass fishermen. 

It is of' especial interest to make some estimate ot the effect ot 

fishing pressures throughout the season. First, it should be pointed 

out that the following figures are based on estimates and should be 

considered in that light. However, since the estimates are the only 

available working basis, and since they are considered to be fairly 

reliable, this seems worthwhile • . 

At the end ot the 1940 season, 733 legal larganouthwere estimated 

to be present in the lake (T&ble IX). During the 1940 season 318 

largemouth were removed by e.:agling. Time, 1,051 largemouth ropresent 

the total population ot legal largemouth available to the angler during 

the season. A removal of' 318 represents 30 • .3 per cent ot the standing 

crop during the 1940 fishing season. The standi:Dg orop at the beginning 

ot the 191.µ. sea.son will be oompoaed or what remained at the end of' the 

19~ season, plus those fish which have come in through growth, and 

minus those which have been lost through natural mortality. Disregarding 

the firat fffff estimates (July 2 to 8, Table I) because the number or 
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marked fish was not large and estimate■ therefore not so reliable ae later, 

about 1,400 legal largemouth were estilllated to be pre■ent at the begimJing 

of the 1941 season. Thus the removal during 1940 has been more than 

replaoed by growth in 1941. An examiIJa.tion ot the figures {Table I) 

reveals that there is a progressive reduction in the largamouth population 

from tho beginning to tho end of ~o &oaaon. '!t -bho lege.1-dsed. popula­

tion were static, and not constantly being increased. through growth and 

decreased by natural loss, we might expeot it to be 924 (1,400 present 

at the beginning minus 476 removed by anglers during the sea.son) at the 

end ot the 1941 season instead ot 1,.384 as estimated ('table IX). Once 

more it is evident that growth compensates tor remo"98.l and natural 

mortality. Throughout the 1941 see.son the total a"98.ilable (standing) 

orop would be 1,384 (present at the end of the ·•eason) plus 476 (removed 

during the season) or 1,860. During the summer ot 1941, anglers removed 

25.6 per cent of this standing crop of largemouth bass. The other game 

species may be treated in the same ma.mer, and a tabulation follows: 

Specie• 

ll( 

SM 
Bg 
Ps 
RB 
Total 

Per cent of standil:lg orop 
removed by anglinl 

Three thousand thirty-tour legal tish ( exolusi ve of perch) were 

estimated to be present in the tall of 191'). Cm.e thousand sixty-five 

legal ti■h, Cexclusive ot perch) were ranoved in 1941. Disregarding 

replacement by growth and over.winter mortality, this represents SS per cent 

of the standing orop. The following tabulation gives the percentage of 

legal sized individuals of 'Various species estimated to be preaent in the 

tall of 1940 which were removed by angling in the summer of 1941• 



. .._ 

Largemouth 
Smallmouth 
Bluegill 
Pumpkinseed 
Rook bass 

6; per cent 
21) per cent 
2; per cent 
18 per oent 
91 per cent 

However., as shown earlier., such estimates are not accurate since 

they do not take into account the replacement of legal-sized ti.sh 

from tall to the opening of' the season and through the fishing sea.son. 

The percentages of removal based on the catch am the population estimate 

during the .fishing season in eaoh year should be more reliable. 

The angling pressure in the lake during the summer of 1940 seans to 

have had no very marked effect on the orop harvested in 19U1.. It is 

eT.i.dent trom comparing the population 1'1.gures tor the two years that the 

removal ot legal fish in 1940 and natural mortality have more than been 

compensated f'or by growth in 1941. Xhis is especially evident in the 

case of the sallmouth where the number removed by anglers in 1941 

_exceeded the number estimated to be present in the tall of 1940. 

Records were secured from about twice as ~ .fishermen in 1941 as 

in 1940., but the increase in the number of records was oaused primarily 

by a more complete census. Fishing was better in 1941 and the ti shing 

pressure was somewhat heavier., but certainly~ more than twice as 

great as would be indicated by the census. Six fish per aore (38 per cent 

of' the fish per aore) were removed during the summer of 1941. In 1940, 

according to the records, 2.4 f'iah per aore (29 per oent of' the legal­

sized .fish per aore) were oa.ught by anglers during the season. In 1940 

a pressure of 1., fishermen per a.ore was recorded., and in 1941 the number 

of .fishermen per a.ore was 3.3. The small but definite increase in the 

.fish yield in 191.il oan be attributed., first, to the larger available 

orop, and, secondly., to a lesser degree, to the increase in the ~ishing 

pressure. The increased catch per hour in 1941 in the taoe of heavier 



fishing and greater yield indicate that angling might be even more 

intense than in 1941 without affecting adversely the yield or the quality 

of the fishing. The average size of the fish captured by angling is 

compared below with the average size of the legal fish measured while 

the netting operations were in progress, 

Species 

lArgemouth 
Smallmouth 
Bluegill 
Pum.pk:inseed 
Rook bass 

Average size of various 
species, as obtained from 

creel census records. 

12.6 inches 
n.6 " 
6.8 " 6.6 " 6.4 " 

A.Terage sise of n.rioua 
species, as obtained from 

measurements ma.de on 
net-captured specimens 

of legal size. 

11.6 inches 
10.8 II 

6.8 " 6.7 " 
6.6 " 

The figures agree rather well, exoept in the case of the largemouth and 

sma.llmouth bass. I think this can be explained by the average fisherman's 

very normal tendency to make 13 inchers out ot 12 inchers. The average 

size as determined from net-caught specimens is, of course, more reliable 

because large samples were oare:tully measured to determine the averages. 

!laey of the angler- caught fish were not actually measured but were 

estimated 'by the fisherman. 

A planting of 224 legal smallmouth was made in the lake during the 

SUlllller of 1941. These fish were tagged so that individuals oOllld be 

followed. The crop of legal s:mallmouth present was composed of 74 per cent 

"wild" fish, and 26 per cent tagged fish. The catch of smallmouth, when 

analyzed, was composed of 82 per cent "wild" fish, and 18 per cent tagged 

fish. These figures indicate that the wild 1'1.sh were more readily captured 

than were the tagged ones. Since the tagged .f'ish were all amallmouth, 

the clerk oould be certain of the identification of the tagged f1sh, but 



undoubtedly many of the wild .f'ish captured which were identified as 

smallmouth were actually largemouth. It is not likely that the wild 

f'ish were captured more readily. 

Twenty-eight game ti.sh stomachs containing food were examined. 

Nin~ or about one third, were caught wi. th rod and line, the others in 

nets. The twenty-eight stOimLohs were composed of 15 largemouth, 

7 smallmouth, 5 rock bass, and one bluegill. Data from these stonaohs 

are swmnarized in the following table (Table X). 



Table X 

Contents of 28 game fish stonaohs oollected at 
Big Bear Lake during the summer of 1940. 

Volume by water displacement 
is given in per cent. 

I,a.rgem.outh . Snallmouth Rook bass Blueg111 
Food organism (15 stom11,chs) (7 stomachs) (5 atomaoha) (1 ato•oh) 

Bluegill 63.3 • • • ••• ••• 
Pumpld.nseed 23.3 • • • • •• ••• 
Perch 10.2 90.3 • • • ••• 
Minnow (2 sp.) 1.8 6.4 .3.4 ••• 
Diptera 1.2 • • • ••• . .. 
Od.onata ••• 1.9 78.6 . .. 
:e;vmenoptera ••• 1.4 • • • . .. 
Neuroptera • • • ••• 13.9 ••• 
Triooptera. ••• ••• 2., • •• 
Coleoptera ••• ... • •• .33.0 
Other insects • • • • • • 1.6 ••• 
Mollusca . . . ••• 0-4 • •• 
Plant remains 0.2 ••• ••• 67.0 

100.0 100.0 100.0 100.0 



More stoma.ohs were preserved but were found on examination to be empty. 

The empty stomachs consisted of 12 largemouth, 7 smallmouth, 6 bluegill, 

1 pumpld.nseed, and 9 rook bas_s. The emptiness is here explained by 

the tact that the fish were held in the nets and either could not teed, 

or the material present was digested before the stomachs were removed. 

An examination of Table X re~ls that both largemouth and amallmouth 

ate 97 per cent :f'iah, while the rook bass ate 97 per cent insects. 

Although the sample is not large, it probably does indicate the general 

situation, and therefore it is important to note that the sucker does 

not contribute materially, ·it at all, to the diet of the game species 

in the lake. No suakers have been found in game fiah stoma.ohs, either 

at Big Bear Lake or a t East Twin blke. It 11111 be necessary to learn 

more of the suckers own food habits in order to clarity its position 

in the lake's eoonorq, but from the evidence at hand it apparently does 

not cantribute to the food of the game fishes. 

Table XIt'presents data derived .f'rom the examination of sucker 

scales from 36 different lakes in ll:l.chiga.n. ?he series available from 

some of the lakes are much larger than those from others but a tentative 

a vera.ge has been drawn up in Figure 11. The a uok:ers from Big Bear Lake 

and lf.l.lson 1'Lke tall below this average, while those from Bla.ok Lake and 

li)l.st Twin lAke are above. (Figure 11). As in the case ot geme tish 

at Big Bear Lake, size .f'requencies ot the samples weighed and measured 
(Figure 12) 

have been plotted tor suokera(.e, In 1940 the sucker population was composed 

of fish from the 1933 to the 1937 year classes inclusive. The 1938 

year class was perhaps present in sma.11 numbers but no soa.le samples were 

secured tram 2-year-old suckers in 19W,. The graph indicates that it 

fish .from. the 1938 year class were oaptured at all, it was in very limited 

~ Beoa.use of their detailed nature, these are included only in the file 

oopy at the Institute. 
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Figure 11 

Ave"-g• aotual total lellgtha in inohes and nmi. ot 
different a.ge groups of suolcers frcn 36 lakes 

(pencil line) in Michigan. Curve based on 
determinations nade trom 847 epeoimena. 

Compa.riaona made :tor 4 lakes • 
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muabers. In 191.µ. praotioally the whole sucker population was composed 

of fish from the 1934 to 1938 ynr ola.sses. In 19W. the 19.38 year olaH 

formed a siguit1oant part of the population. while the 1933 year olasa 

has virtually disappeared, judging both f'ran. the position of the 7•yeai--olda 

on the graph. and also the fact that no scales have been aeoured trom 8-year-­

old suckers in Big Bear lJl.ke. 

The investigation on Big Bear IAke will be continued in 1942. !lore 

detailed observations on the spawning of the sucker will be made. By 

excluding fishermen t'rom per.haps 200 to ,300 feet of the gravel shoal the 

suckers w011ld be enabled to spawn freely, and their behavior more olosely 

f'ollowed. Ovaries tram ripe feJJales will be secured in order to determine 

their fecundity. In the proteoted area it should be possible to obtain 

eggs and try. Stoma.ohs from blunt-noaed minnows will be saved so as to 

learn whether or not their predation of suoker eggs is large. In f'ollowing 

the spawning of' the oentrarohid speoiea, more time will be devoted to 

learning something of' the total natural reproduotion in the lake. Seoondly, 

oaretul observations will be made on the behavior of the smallmouth in 

particular. Ovaries and eggs of this apeoi•• 'Will be seoured for oounta. 

The intensive oreel census will be oontinued. The nettillg operations 

will, if possible. be repeated. so that various :natters. such as the 

dominance of the 1938 year olaas may be followed for one more year. More 

stoma.ohs of game species and suckers will be 1eoured. During the late 

fa.11 or early winter of 1943 the sucker population will be n:aterially 

reduced by netting and the effeots of this reduction upon the whole 

population. and the yearly oatoh. will be followed oloaely for the next 

several yea.rs. 



Conclusions 

l. There is a spring ■pawning run of suckers in Big Bear Lake. 

In 1941 the run took plaoe the first week ot May. The f'lsh did not 

oome inshore till the water temperature ha.d reached ,S2°F. The success 

of the suckers' spawning oa.n, at present, be judged only from the adult 

population in the lake which is very large in comparison with popula­

tions of' other species. Since suckers have not been stocked in the la.lee 
spe.wn 

they m11;/auooeastully on the gra.vel shoals marked 1 and 2, shown on 

the nap (Figure 1). 

2. All game species in the lake reproduce naturally to an extent 

that makes the value of i'urther stoclci.ng w1 th young fish questionable. 

3. The population estimates are thought to be fairly reliable 

and the change in the relative and total abundance of' the various species 

is thought to be caused primarily by a relatively greater inorease in 

the adult populations ot pum.pkinseeds and bluegills. 

4. Growth ot game speoiea is at least average. The 1938 year olass 

is the dmn;lnant group 1n smallmouth, bluegills, largamouth, and probably 

also in pumpkinseed and rook bass. 

S• Growth ot the sucker in Big Bear Lake is perhaps somewhat below 

average as judged tram. a limited amount o:r comparative material. Possibly 

the slower growth is correlated with the large auoker population present. 

6. Results tram the creel census indicate that in spite of a 

greater fishing pressure, the f1shi:ng was better in 1941 than it was in 

1940. This improvement, and perhaps an even greater improvement, might 

have been expected in view ot the greater cr~p ot legal fish available 

to the angler. The crop of' pan fish (bluegills, pumpkinseeds, and rook: 

bass) is not fully utilized, most ot the fishing effort being devoted 
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to the oapture ot baas. The fish removed in 194') were readily replaoed 

in 1941, and the indica.tion is that angling pressure has had hit 11 ttle 

efteot, it~, on the game ti.sh population ot the lake. 

Report approved byt .A.. s. Hazzard 
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