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This repert is a oanpilation.of data taken in th.e field relative 

to the study of oxygen depletian and subsequent mortalities (winter

k:illa) on sme southern :Michigan lakes during the Winter and spring 

of 1948. 

Winterkill develops on eertain lakes when these lakes are oovered 

tor an. extended period by a thick layer of' snow or a oombination af 

an.ow and cloudy ice. This layer of ann over the ice shuts out_ sun

light and thereby reduces the photesynthetio production of oxygen by 

aquatic plants. The normal processes ot oxygen consumption 1n tbe 
or 

water reduces the dllaolved oxygen to a very lowl\.vanisbin.g peint. 

Some early observations of winterkill on Michigan Lakes are S\111.

marized in Institute reports llr6 and 151; more detailed accounts are 

found in reports 853 and 853a by Greenbank,. and Report 1014 by Cooper 

and Washburn. 

The lakes on whioh water analysis were made. their geographic looa

tions. and the location of the ~ter analyses stations on eaoh are 

shown in Table 1. 

*' 

-. 



-2-

Table 1.-.La.kes in southern Miehigan where winter water analyses were 

made in 191.iB• 

Location where samples 
Name of lake County Town Ran§e Seetions were taken 

First Sister Washtenaw 2S 5E 25 Center d lake 

Green Washtenaw 1S 3E 21,22,27,28 Near center of lake 

Sugarloaf Washteuaw 1S JE 31,32 ltear center of lake 

West Washtenaw 1S !iE 30 N.E. eenter ot lake 

Batteese Jackson 1S lE 9 Near center 0t lake 

11.erkle Jaokson 1S 2E 14,15 Near center of lake 

Pleasant Jackson 1S lE 7,a,16,17 East center of lake 

Goose Jackson 2S l,2E 24,25,19,30 Various points 

Grass Jackson 2S 2E 29,32 Near center of lake 

Haven Hill Oakland 3N 8E 19 Near center at outlet 

Lcnrer Straits Oakland 2N BE 11,12,13,14 Near center of lake 

Long Oakland 2,3N 8E 1,2,3,5,36 Near center of lake 

Huntoon Oakland 311 9E 8,9 Near center et lake 

Mud. Oakland lli 8E 3,10 Horth central part of lake 

Robinsen. Oakland 3:tl 8E 2 East central part ot lake 

Richmond Oakland 3:tl 9E 16 Near oenter of lake 

lfepessing Lapeer 7N 9E 14 South central part of lake 
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A1' fir1t analyses were ade anlyl\a fn representative lakes in 

Washtenaw and Jackson oountiea, 'but as the aeasan progresseEl reports 

were reoeind that other lakes were suapeoted. of low oxygen. eontent, or 
sm.e 

that fish were showing signs of distress, and in.\ea.ses mortality bad 

already occurred, so analyses were oarried out on sane of tham. also. 

During t)le period trcrm January 15 to February 18, 1948, sem.e ef 

the lakes were visited four times, others only once, depending on their 

suspected rate of exygen deoreaae. On each oecaaion observations were 

•de regarding wb:berkill, thiolmess et iee, snow ocner, weather eon

iitiona, and amount of winter fishing carried en. Water samples were 

ta.ken at w.rioua depths (usually at a point of maxiaua depth). 

The disaolwd· oxygen 11&1 determined by the unm.odified Wilakler 

method. !he water samples were collected with a oovered-oan type sampler 

and fixed in the f ieldJ titration• were made later in the laboratory. 

Kost of the lakes are uniformly shalln, and it is assumed 'that 

one collection station at a point ef Mximum. depth, would be repre•en

ta.ti ve tor each. 

Ice oover on allot the lakes tested was about the 1ame. Freeze-

up ooourred near the middle of December. Snow and sleet cm ltew Years 

day produced a oloudy layer fra two to three inches deep over the iee 

surtaoe. The iee cover varied from eight to twelve inches on January 15 

to eighteen to twenty inches on February 18. The mow cover over this 

period varied tram one-half inch to two or three inches. On or about 

February 18 a general thaw occurred, at which time most of the snow dis

appeared and large amoUJlts of snow-water seeped through the iee. Though 

snow again covered the ioe for about two weeks, no further 11&.ter analyses 

were •de. 

( 



Table 2.-Disaolved oxygen in some southern Michigan lakes, at different water depths, January-February, 1948. 
(Looaticm of station given in Table 1. Samples taken at immediately below ice and at five-toot 
intervals. D • depth in feet; ~ • dissolved oxygen). 

-Firat Silter Green Swtarloai' West Batteese Markle Pleasant Goose 
D &.> D ~ D ·09 D (k, D Oo D U2 D Go D 
l' 4.7 l' 11.1 l' a.3 l' 7.1 l' 5.2 2' ••• ••• ••• ••• 6• 2.3 6• 3.0 ••• • •• 5' 3.9 6• 5.6 6• 2.7 ••• ••• • • • January 15 11' 1.6 ••• . ,. ••• • •• ••• • •• 11' 3.0 ••• ••• • •• ••• ••• 161 o.4 ••• • • • ••• • •• ••• ••• • •• •• • • • • • •• ••• • • • • •• . 
l' 1.4 1-1/2' 3.5 ••• • •• ••• ••• 1-1/2' 1.9 1-1/2' 2.3 ••• ••• 2• 

January 30 6• 0.7 6-i/2• 1.4 ••• ••• ••• •• • 6-1/2' 1.8 6-i/a• 2.1 • • • ••• • •• 11' 0.3 .... ••• ••• • •• ••• ••• ll-1/2' 1.1 ••• • •• • •• ••• • •• 
2011 0.3 20" 2.4 2011 2.8 2' o.6 20" 1.3 2' 11.3 2• ••• • •• 6-1/2• o.6 6• 8.3 February 6 7' 6.1 7! 0.3 ••• • •• ·••~ ••• 7' 0.9 ••• 12• o.o ••• ••• ••• ••• • •• ••• 12' o.o • •• • •• ••• ••• • •• 

2011 1.9 ~o" 1.6 •• • 2' ;.2 20" o.a ••• ••• 2' ••• • • • ••• 
11~ ••• ••• 7' o.o 7' o.6 • •• ••• 7' 0.9 7' 0.1 ••• ••• • •• February ••• •• • ••• •• • 12' 0.2 ••• ••• 12' o.4 ••• ••• . •·•· ••• • •• 

17~18 • •• ••• • •• ••• ••• • •• • •• ••• • •• • •• • •• ••• ••• • •• • •• ••• ••• • •• ••• ••• • •• ••• • •• ••• ••• • •• • •• • •• ••• • • • . 
• 

I I i Grass Haven Hill Lower Straits Lowe Huntoon Mud Robinsons Richmond Nepessirut ~&.> D Oo D 02 D 09 D ~ D OP D Oo D &.> D 09 D 02 I 

10.5 !, 

I • •• • •• • •• • •• ••• • •• ••• ••• ••• ••• • •• • •• • •• • •• • •• ••• • •• • •• ••• ••• • •• • •• • •• ••• • •• • •• ••• •• • • •• • •• ••• • •• ••• • •• • •• • •• • •• ••• i ••• • •• • •• • •• ••• ••• • •• ••• ••• • •• ••• • •• • •• • •• • •• • •• • •• • •• ••• • •• ••• ••• • •• ••• ••• • •• ••• • •• •.. . • •• ••• • •• • •• • •• ••• • •• • •• 
I 5.4 ••• • •• • •• • •• • •• ••• • •• ••• • •• ••• • •• ••• ••• • •• ••• • •• • •• • •• ••• I ••• ••• ••• • •• • • • • •• • •• ••• • •• • •• • •• • •• • •• • • • ••• • •• • •• • •• ••• I • •• • •• ••• • •• • •• • •• ••• ••• ••• ••• • •• • •• • •• • •• • •• ••• • •• • •• 

4.7 ~ 2' 0.7 I ••• ••• • •• • •• ••• ••• • •• ••• ••• • •• • •• • •• ••• • •• ••• • •• 1 ••• 
I 
• •• • •• • •• •• • • •• ••• ••• • •• • •• • •• • •• .... ••• • •• ••• ••• • •• • •• ••• • •• • •• • •• • •• ••• ••• ••• • •• • •• • •• • •• ••• ••• • •• • •• • •• • •• • •• 

5.5 20" 4.7 ~" o.6 ~on 7.0 ~o• 6.3 ~It 2., tio" o.~ ~o• o._p. "'o" 0.5 ~'-1/2' j.4 • •• 4t e., 7' 0.2 6-1/21 5.5 7! ;.a 7! l.8 7! o.o ... " • •• • •• • •• 6-1/2! s.4 ••• • •• ••• 12' o.o • •• •• • • •• • •• 11' 1.2 • •• ••• ••• • •• ••• • •• 11 ... 1/2• 1•'5 ••• • •• • •• 20" 0.7 • •• • • • ••• ••• • •• • •• • •• ••• ••• • •• ••• • •• • •• • •• ••• ••• • •• 6• o.e ••• • •• • •• • •• ••• ••• • •• • •• • •• • •• ••• ••• • •• • •• 



l. First Sister Lake 

J.1; 10aGO a.m. on January 15. 1948, water samples were taken at the 

approximate eenter of the lake in deptha ranging \1p to tit1.een feet. 

fhe air temperature was 10!. F •• weather clouq with anew flwries and 

a strong ae11-th wind. The maximua clepth of the lake was eighteen feet 

with. a pulp7 peat bott•• J.t neon on January 30 anether aeries et 

water samples was taken at the same locatien in d.epth.e ranging froa 

one to eleven feet. The air temperature was la- F., the weather :moder

atel7 clo11d7. Oxygen conte:n:t had dropped to a dangerous low of 1.4 P•P••• 

at a depth of one feot. At 4100 P••• on FebruarJ" 6. a third. series of 

water samples was taken ranging in depth fra two to twelve tee'II. The 

air temperature was 25• F •• and the weatha clear. O:x:J'gen content had 

dropped te 0.3 p.p.m. at twenty inches (imm.edia.tel7 under ioe surface}. 

!he water bad. a faiat odor ot 4eoqe4 vegetatioa. Abe11t two d.o.za. 

DWmffS whioh ahfJll'ed sig:as of distress were observed to rise into the 

aoleJ a dozen ot these were eaail7 aooope4 out onto the iee with c11ppei 

hand.a. They in.eluclei Jl1ldndn:mffa. golden shiners and weatel"D. lake oh11h 

auckaa. A hole out in the ioe about fifteen feet from 'the west shere 

over & depth ot tiff feet emi.tted a strong odor of decayed ngetable 

matter. 

Bo :f'urther oxygen analyses were made and oa Jlareh 22 whm Institute 

perso:rm.el riaited this lake theJ' found it partl7 free of iee. wt there 

was no eTi.doace of a fish urtalit,.. One cieacl 9 ahiner• was the only 

fish observed. Further obserfttioaa were made on Varoh 24. at whieh time 

aoat of the ioe bad disappeared.. There ns no sign ot a •w1nterkil1.• 

·rt is possible that had. a mortality eccurred on the m.inn.GW' poplllatioa 

prior to the breakup that the fish bad 1nmi: to the 'bottma and cleoayecl 



beyond a state of bouyanoy. The patented windmill that supplied air 

to this lake in previous years was not working this season. Previous 

winterkills are believed to have largely eliminated most of the game 

fish from this private lake. 

2. Green (Stofer's) Lake 

At 11:30 a.m. on January 15, water samples were taken at the 

approximate: center of the lake in depths ranging frQn. one to six feet. 

The air temperature wa.s 16° F; the weather, cloudy with snow flurries 

and a strong south wind. The maximum depth at this point was twelve 

feet. The water immediately under the ice approached near saturation 

of dissolved oxygen. At 4:30 P•ll• on January 30 another series of water 

samples was taken at approximately the same location only over a maximum. 

depth of seven feet. The air temperature was 20° F. and the weather 

moderately cloudy. At 10:30 a.m. on February 6, a third series of 

water samples was taken at the same location ranging in depth from 

twenty inches to seven feet. In the second and third instances there was 

still ample oxygen, but it had diminished rapidly. At 11:00 a.:m.. on 

February 18, a fourth and final series of water samples was taken over 

a maximum depth of ten .f'eet. A sample taken at twenty inches contained 

1.9 p.p.m. of oxygen, whereas at seven feet there was not a trace. The 

air temperature was 40° F; the weather moderately cloudy and cool. A 

thaw occurred at this time so the ice was covered with slush, and aerated 

snow water was flowing through the fractures in the ice. Observation·s 

were made through two holes in the ice at the inlet and no distressed or 

dead fish were observed. There was very little winter .f'ishing done on 

this lake. 



Dr. Otto K. Engelke phoned the Institute .ou llarch 29 to report that 

he bad. visited Green Lake within the past week, and had observed only a 

tn dozen dead fish after examiulng much of the shoreliae. Species ob

served were bluegills, yellew perch, mud pickerel and chub suckers, but 

no bass. It is quite ebvious from this report that the winterkill in 

this lake was very light and of no praotieal importance. 

3. West Lake 

At 10s45 a.:m:. on Janary 15, 1948, a series of water samples was 

taken near the northeast center of the lake owr a maximum depth of five 

feet. The air temperature was l.4° F; the weather, &J!lOW flurries and a 

strong south wind. The oxygen eontent of the water was high. At 

9a30 a.m.. on February 6, a nter sample was taken at the sam.e approxi

mate location. The air temperature was 17• F. and the weather clear. 

Oxygen content had depreciated considerably, but had not reached a danger 

peint. At 4100 P••• on February 17, the last water sample was taken. 

The air temperature registered 40° F; the weather was moderately eloudy. 

Due to thawiag weather conditions~ the ice 1f8.s covereci. with water and 

slush. Aerated snow water was flowing rapidly through the ice and 

thus eli.miBating any laok of dissolved oxygen. 

Winter fishing was not heavy on this lake, but the fishermen wb.o 

speared northern pike here were having fair suooeas. They had observed 

no occurrence of fish distress or mGrtality. It is doubtful n.ether 

any winterkill occurred here at all. Hone is reported as of this tlate. 

Bad road oonditions made it impossible to oarry out further investiga

tions. 

4. Batteese Lake 

At 2s00 P••• on January 15, a series of water samples 1f8.s taka. near 

the center of the lake where the maximlllll depth is fifteen feet. Samples 
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were 'taken from. one to eleven feet. The oxygen oontent ranged trom 

7 .l to 3.0 p.p.m. The air temperature was 19° F; the weather cloudy 

with a strong wind from the south. At 2:30 p.m.. on January 30. a 

similar series was taken in depths ranging £rem one and a half to eleven 

and a half feet. The oxygen content had fallen oft eonsiderably. The 

air temperatwe was 20° F • ., and the weather cloudy. A third series of 

water samples was taken at 12130 a.m. on February 6, 19118. Examination 

showed that the dissolved oxygen content was reaching a dangerowr lew., 

ranging frem 0.9 to o.o P•P••• ia two to twelve :f'eet of wa'ter. The 

last series was taken at 12:30 a.m. on FeDruary 18 at the same location. 

Due to thawing eondi tions the oxygen content under the ioe had come up 

to 3.2 P•P••• The air temperature was 49° FJ the weather was moderately 

cloudy. 

Winter fishing was moderate. There were about 30 spearing shanties 

present• Fishing was reported. fair. lfo fish martality was reported.. 

On March 22., Institute personnel made obserw.tions on Battee••• at which 

time most of the ice was gone, yet no fishmortalit1 was observed. 

Residents reported good fishing during the 1947 season. 

5• Merkle Lake 

At laOO P••• on January 15, a series of water samples was taken 

near the center of the lake in depths ranging from. one to six feet at a 

maximum depth of seTen. to nine feet. The air temperature was 17° FJ 

the weather, snow flurries and a streng north wind. At 3100 P••• on. 

January 30, a seeoad series of water samples ,was.1 taken at the same 

location. Oxygen content had fallen from 5.2 te 2.3 immediately be

neath the iee. The air temperature was l~ F; the weather was cloudy. 

'l'he third series was taken at 11115 a.m. on February 6. The air 
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temperature was 22° F. and. the weather was clear. Very little fishing 

is done here during the winter and that bad fallen off to nothing at 

this date. A lcoal resident claime4 that the perch had quit biting. 

The surface nter oxygen contained 1.3 p.p.m.. of dissolved oxygen. The 

last aeries ns taken at 11:00 a.m. on Fel>ruary 18, and though the 

weather was warm, there was no evidence of' excess water on the ice a.s 

found oa the other lakes at this date. Water analysis showed a range 

of O.8 to 0.1 p.p.m. of dissolved oxygen in depths ranging from twenty 

inches to seven feet. 

Institute personnel making observations on March 22, feed that 

abeut half the ice bad disappeared and there was no trace of dead fish; 

no winterkill bad been reported as of this date. 

6. Goose Lake 

l.t 3100 P••• on January 15, a sample of the water was taken from 

the north central pa.rt of' this shallow lake (about 80 percent of the 

lake has a depth less than five feet). The air temperature was 23• FJ 

the weather, snow flurries with a strong south wind. Dissolved oxygen 

in water was 10.5 p.p.m. A second water sample was taken at 2:00 p.m. 

on January 30 in the northwest end of the lake at a depth of two feet. 

The amount of dissolved exygen bad dropped about 5 P•P••• The air 

temperature ns 17° F; the weather was cloudy. At 2:45 p.m. on Febru

ary 6 a third sample was taken at a location OTer four feet of nter 

just oft the most praninent southern point. The oxygen content was 

still comparatively high at 4.7 p.p.m. The air temperature was 25° F. 

and the weather, clear. The last sample was taken at 1:15 p.m. on 

February 18 at the northwest end of the lake. The a.mount of dissol-ved 

oxygen at two feet had raised to 5.5 P•P••• The air tmperature was 
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46• F; the weather moderately cloudy with a south wind. Large amounts 

of snow water were flowing through the iee at this time. 

Winter fishing was light. Some perch and bluegills were caught up 

until the time the last analysis was taken. Fish had showed no signs 

of distress at any time during the winter. This lake was checked by 

Institute personnel on March 22, at which time only the north shore line 

was free of ice; no dead fish were observed or reported. It is believed 

that a winterkill did not occur here this year. 

7 • Grass Lake 

On February 6, 1948., it was reported that fish in Grass Lake were 

showing signs of distress ( coming to the top for air when holes were 

opened in the ice). So at 3s30 p.m. of that date a sample of the water 

near the center of this large shallow lake was taken. The maximum 

depth at this point was four feet. The air temperature was 25° F. and 

the weather clear. Water analyses showed that the amount of dissolved 

oxygen was only 0.7 p.p.m. This lake had been fished extensively during 

January and good catches of yellow perch and bluegills were me.de. A few 

fishermen contacted on February 6 were still catching fish., but they 

reported that fishing had fallen off considerably., but no signs of 

distress were observed among the fish. 

A second water sample was taken at the same location at 2:00 p.m. 

on February 18. Due to thawing weather., large amounts of aerated snow 

water were flowing through cracks in the ice or down the bulrush stalks. 

The oxygen content at this time was 4.7 p.p.m. immediately below the ice 

and at the bottom (4 feet)., o.6 p.p.m. The few fishermen on the lake were 

taking no fish. Numerous small bullheads and some small bluegills were 
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observed on the iee around fishing holes where fishermen had undoubtedly 

plaoed them. The air temperature was l.i6° F; the weather was cloudy. 

An investigation of the small outlet at the southeast end of the 

lake was made on February 18. Numerous dead fish were found stranded 

in the bulrushes and reeds; they included numerous large bowt"in. 

sane bluegills. yellow perch. bullheads. rook bass and mud pickerel. 

Live fish also to be observed in this area but showing signs of dis

tress were: bowfin• yellow perch, bullheads. mud pickerel and black 

nosed shiners. (These were easily picked up with a soap net). A 

local minnow dealer who had fished this lake on February 10 reported 

that his large shiner decoy had died within an hour and a half, and 
small 

that numerous1 bullheads which appeared in the spearing hole showed 

signs of distress. 

Institute personnel checking Grass Lake on March 22 and 23 reported 

the lake to be almost f'ree of ice. A moderately heavy kill was evident. 

Numerous sea gulls and blue bill ducks were present. The gulls were 

evidently feeding heavily on dead fish. 

A survey of the winterkill was made by Institute personnel on 

March 24. A general idea as to the intensity of the kill-.s gathered 

by measuring the length of shore line on which the fish were concen

trated. and counting the number of each species in representative 

50-:t'oot samples. The following formula was used in determining the 

number of fish washed up on shore: 

TN• ...!!xN 
50 

wheres TN is the total number.Lis the total length of shore line where 

fish were fo'lm.dJ 50 is the length of the representative sample and N is 

the number of fish of' a given species. 
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Other factors that enter into the estimate of' winterkill intensity 

area (l) the number of clays the lake has been free ot ice prior te the 

fish co\1JltJ (2) the number ef fish that ay be caught in aubmergent and 

off shore emergent weedsJ (3) fish that have decayed beyond the stage 

of bouyancy and :ma7 be laying cm the bottomJ and (4) the number of gulls 

that ay have been feeding cm dead fish betere the eount •• made. 

The fish counted on Grass Lake are listei by species in Table 3. 

About 200 sea gulls and 3.000 ducks were observed on the lake between. 

the time that the ice went out and the fish counts were made. Live 

fish (bass. bluegills. bowfin and mud pikeperch) were ebserved at the 

time the count was made. Some of these were in a very weak eon.dition. 

It is believed that the kill was rather extensive but only partial. A 

colleeticm of scale samples was nade fran a representative ~ple of the 

dead fish fou:nd along the shores. These will be used for studies of fiah 

grnth and cape.red with similar samples taken in the past er after future 

winterlcills. should. they oeour again. This lake is certainly in the 

eategory of those subject to frequent winterkills. 

8. liaven Rill Le.lm 

On February 16. 1948. a fish mortality was reported by Mr. c. Harris 

of the Michigan Parks Division to have occurred on this lake. At lOsOO a..m. 

on Febniary 17 the author made an analysis of the water at two stations 

(near the middle and a.t the outlet dam). The air tempera.ture was 39° F; 

the weather was olear and warm. The first sample of water was taken from. 

a two-foot squa.re hole which had been cut in the ice the previous day. 

The water at twenty inches (illlmediately below the ice) contained 11.1 p.p.m. 

ot dissolved o~gen. This concentration of oxygen was probably due to 

sunlight and thawing eonditions on the previous day. There were only 
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Table 3 ••• Lakes checked on which winterkill occurred and the e:stimated numbers of dead 

fish of each species found. 

I 

Large- Small- Long- ! :aook 
Lake 

Pumpkin- mouth mouth Yellow Black eared Warm.outh Bull- lfb.ite chub- Northern Grass Golden Bowfin 
Lake and oonntz Bluegill seed bass bass perch crappie sunfish bass 'bass heads sucker sucker pike pickerel shiner and carp Total 

• -
Grass Lake 6.551 108 772 ••• 413 39 259 

! 

• •• ;32 245 • •• 4o8 • •• lfr{ 11 105 9,4;0 
Jackson Co. 

Leeke Lake common ••• ••• ••• scarce ••• • •• scarce ' ••• abundant • •• common • •• scarce • •• scarce heavy 
Jackson Co. 

Concerd Mill Pond 1,330 1 90 ••• • • • ••• • •• 10 ••• • •• • •• ••• • •• l l 1,483 
Jackson Co. 

Green Lake scarce ••• • •• • •• scarce ••• ••• ••• ~ ... ••• • •• scarce • •• scarce • • • • •• light 
Washtenaw Co. 

First Sister L. ••• ••• • •• • •• • • • ••• •• • • •• . •·• • •• ••• • •• • •• • •• scarce • •• light 
Washtenaw Co. 

Legget 1 s Lake scarce scarce scarce ••• scarce ••• ••• ~·· ••• ••• ••• • •• • •• scarce • •• • •• light 
Oakland Co. 

Haven Hill Lake scarce scarce ••• • • • scarce ••• • •• ••• ••• scarce • •• scarce ••• scarce • •• • •• light 
Oakland Co. 

Little Muskrat L. scarce • •• ••• ·> ••• ••• • •• • •• • •• scarce • •• ••• • •• scarce . .. "' • •• • •• light 
Kent Co. 

medium 
Pickerel Lake scarce scarce ••• • •• comm.on ••• • •• • •• ••• oommon • •• abundant • ••• scarce abundant • •• heavy 
Kent Co. 

Duck Lake 6,300 700 480 ••• 530 10 • •• 10 • •• 250 10 80 30 20 10 20 7,850 
:Montcalm Co. 

Tama.rack Lake 250,525 50,:,25 2,039 ••• 13,870 15 ••• • •• ••• 6,985 • •• 10 ••• 15 ••• • •• 323.794 
Montcalm Co. 

' 
Mud Lake scarce• I light scarce ••• ••• ••• ••• ••• ••• 1 scarce ••• ••• • •• • •• • •• • •• • •• 
Washtenaw Co. 

Belas Lake~ CQ!llillOn(?) ••• eonnnon(?) ••• abundant scarce(?) ••• ••• ••• • •• ••• • •• ••• scarce(?) • •• • •• heavy 
Cass Co. 

Moon Lake~ common •• • • •• ••• ••• • •• ••• • •• ••• ••• ••• • •• • •• •• • • •• • •• heavy 
Shiawa.ssee Co. 

North Twin 336 250 ••• 2,600 13,000 ••• • •• ••• •• • 1.200 ••• • •• ••• ••• ••• • •• heavy 
Cheboygan Co. 

Crooked Lake abundant common •• • • •• common ••• ••• • •• few- few rare ••• rare ••• • •• • •• heavy 
:Missaukee Co. 

Bertha 2,293 ••• 331 ••• 1.778 ••• 173 ••• ••• 71 l ••• ••• • •• • •• • •• heavy 
·shiawassee Co. 

Observations made while ice was still on lake 
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0.2 P•P••• ot oxygen at aeven feet, &Jll.d none at 12 feet. A sample taken 

11nd.er the ice a hundred yards a.way oentaine4 only o.6 P•P••• of oxygen. 

The samples near tae outlet were similar in intensity ... e.7 P•P••• uad.er 

the tee and none at the bottom.. Obsern.tiona at the lake's inlet showed 

only a amall flow of water• mainly frGm a tn small springs. lfo dead or 

distressed fish were to1md here. There was a light flow of water over 

the dam and the odor of hydrogen sulphide was evident. There were no 

signs of dead fish in the small area et open water above the dam, but a 

fn dead fish were found entangled in the grass and brush below the dam.; 

these undoubtedly had washed over it. Species found dead were bluegills, 

yell011' perch, bullheads, mud pike, minnows and frogs. Northera pike 

are reported. to be plentiful in this lake, yet nGD.e were observed dead. 

Further observations were made here by Institute persomael onJlareh 26. 

The winterldll was considered. light as there were only a few hundred dead 

bluegills and a couple dozen deai pUlllpkinseed suntish and bullheads swept 

up en a ciuarter mile of the windward shore. The ice went out of this 

lake cm llaroh 24 and. 25, 1948. This amount of :mert~lity is considered 

of little importance on the effect of the present fish population. 

The following lakes in Oakland County have been Sllbjected to winter. 

kill in previous years, therefore the water was analyzed tor amount of 

oxygen in this critical period of heavy iee and snow cover. 

1. Huntoon Lake 

At lltOO a.m. on February 11, 1~8. samples of water were taken from 

the approximate center of this lake where the maximum. depth was elevea 

feet. The air temperature was 23° F., and the weather cloudy. 'fhe dis

solved oxygen content was l•, but distributed to the bottom. :rt is be

lieved that it was not yet insufficient to :maintain fish lite. There were 

no signs of winter fishing. 



On Varch 25, llr. H. H'lllghes, District Fisheries Supervisor, oonducted 

observations on this lake, but saw no signs of a tish m.ortalit}T. 

2. Lo:ag Lake 

At 11:45 a.111. en February 11, samples of water were taken near the 

center of this shallow lake where the ma:x:mum. depth was se-ven feet. The 

air temperature was 23• F. and the weather cloudy. Dissolved oxygen was 

plentiful all the way to the bottom. There were nU111ereus spearing 

shanties soattered around the lake above the tive-toot contour. 

On March 26, Institute personnel conducted observations on this ,lake 

an.d found no indications of winterkill. The in had gene out 'two uya 

prier to the examination. 

3. Lewer Straits Lake 

At 12130 a.m. on February 11, samples et water were taken near the 

center of this lake where the maxim.um depth was eight feet. The air 

temperature was 22° F. and the weather cloudy. Dissolved oxygen was 

plentiful from the top to the bottem. There were numerous spearing 

shanties presant and th.ere was evidence of considerable winter fishing. 

No winterkill has beea obsened or reported. 

4. llud Lake (Walled Lake cirainage) 

At 2100 p.m. on February 11, water samples were taken from the 

north central part of this shallow, weedy lake where the maxim.um depth 

was eight feet. The air temperature 11&.s 27° F. and the weather cloudy • 

.Analysis showed. that there was only 0.4 p.p.m. ef dissolved oxygen under 

the ice and none at seven feet. If this amount of dissolved oxygen pre

n.iled over the entire lake'the conditions would be very unsatisfactory 

for the maintenance of fish life. No winterkill has been observed or 
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reported as ot this date. It is possible that the fish may have moved 

out into Walled Lake through the outlet ehami.el. 

5• Robinsons Lake 

At 3sl0 p.m.. on February ll, a water sample was taken at the east 

central part of the lake where the maximum depth is five feet. .Analysis 

showed no oxygen present in the water beneath eighteen inches of ice. 

The air temperatve was 26° F. and the weather cloudy. This very shallow 

lake has been subject to severe winterkill in the past. Bullheads are 

the only fish reported to be present. It is doubtful whether acyone 

ever attempts to fish this body of 111ater. No reports have been received 

ot a fish mortality this season. 

6. Riohmon.d Lake 

At 6sOO P••• on February 11. a water sample was taken near the center 

of this small lake. The air temperature was 22° F. and the weather cloudy. 

The amount of dissolved oxygen present immediately under the ice was con

sidered insufficient for most game species of fish. Very little is known 

of the present fish population. No winterkill has been reported as et' 

this date. 

7. Nepessing Lake, Lapeer County 

.l series of water samples for analysis were taken £ram this lake at 

the request of the District Fisheries Supervisor. An extensive summer 

mortality oc~urred in this large lake in June 1947. 

At 4:45 p.:m. on February 11, 1948, water samples were ta.ken in the 

south central part ef the lake where the :maxim.um depth was twelve feet. 

The air temperature was 26° F. and the weather cloudy. .Analysis showed 

dissolved oxygen ranging frQl!l 9.4 to 7.3 p.p.m. in depths of one and a 
feet. 

half to eleven and a. ha.11'1\ There was evidence of extensive winter 
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f'ishi.Dg on this lake. lfo winterkill er d.iatreaaed fish were observed 

and no reports ot any have been recei 'ff4. Summer fishing was reported 

to be goea. i». 1947. 

Same of' the other lakes in lower Jlichigan. and their location, which 

were reported to have, or are subjeot to, winterkill are listed below, 

and these are briefly 41soussed in the following pages. 

1. Belas Lake, !68, :au,I, s. 13 and 24, Cass County 

2. MUlll"o Lake, !37H, R3W, Sec. 4, 9, and 16, Cheboygan County 

3. North hi.a Lake, ~5)1, Ra'f, Seo. 21, Cheboygan.County 

4. Cat.ton Lake, f3S, Iqff, See. 18, Calhom1 County 

;. Mud Lake, flS, R6W, Seo. 14, Calhom1 County 

6. Rose Lake, T5S, Rllf, Seo. 26, Clinte:a. County 

7• Little Pine Lake, f2ll, R9W, Seo. 13, 24, Barry CoDty 

I. Gillette Lake, T2E, R2S, Sec.~. 28, 33, 34, Jackson County 

9• Leeke Lake, ~US, R2E, Sec. 13, Jackson Coun:t7 

10. Pend Lily Lake, T2,, R2E, Seo. 12, Jackson Ceunty 

11. Concord Kill Pond., T3S, R3W, Sec. 26, r/, Jaokac,n. County 

12. Pickerel Lake, T8B, RlOlf, Seo. J.4, l:eat Co11J1ty 

13. Little M:ualcrat Lake, f&I., R9fl, Seo. 4, 8, 9, Keat County 

14. Tamarack Lake, fl2li, BBW, Seo. 8 and 10, Jlontoalm County 

15• Duck Lake., TlON, R5W, Seo. 10, 11 and 15, Montcalm County 

16. Big Mud Lake, TlON, R51'., Seo. 8 and 9, Jlontoalm County 

17. Hiaington Lake• TlOli, R6W, Sec. ;o., Montcalm County 

18. McBride's Lake, !9N, R7W, Seo. ;, Montcalm County 

19. Crookeci Lake, !22N, B8W, Seo. 4., n ssaukee County 

20. Jae Jungle Ba7ou, '71, Rl,W. Sec. l (Bayou oft Grand River), Ottawa County 
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21. O'Brien Lake, 'f71{, Rl3\'f, Seo. 25, Ottawa County 

22. Sulllftl!I. Lake, 'J.7lf, R13W, S9 e. 25, ottawa County 

23. Legget•;i,.; Lake (part of Oakland Lake) 1'3B, R9E, Seo. 2, Oakland Co1mt,-

24. Jloa Lake, T5li, RlE, Seo. 21 and 22, Shiawassee County 

25. Bertha Lake, 1'18N, lt5'f, See. 22, Clare County 

26. Jlud. Lake, !1S, 13E, See. 31, Washtenaw Oount,

'Zl • Long Lake, T2211, R9W, Sec. 2, Wexford Comity 

Certain of tbeae lake• were put under speeial fishing regulaticms 

during part of the past winter, allewing fishing thro11gh the iee for &Jl1' 

apeoies et fish with hook and line, hana nets, er spear, namelya Cotton 

and. Mud. Lakes in Calhoun Comty; Bel.as Lake in Cass County; Leelce Lake 

in Jackson County; Crooked Lake in litiesaukee County, Duck, Big llud and 

Hisington lakes in :Montealm County; Moon Lake bl Shiawassee County and. 

Long Lake in Wexf'ori County. !he object ot this regulatiM1. was te orop 

distressed fish before a winterkill occurred. 

1. Belaa Lake 

On Febl"uary 3, 1948, llr. Troy Yoder, District Fisheries Biolegis't 

at Wolf Lake, examined this lake tor possible winterkill. A small spring 

mlet about a halt mile long was li'ttered with thousands et dead perch 

tram its mouth to the source. There were also a fn dead amall basa., blue

gills, mufl pike and minnows. Local resident• reported that in years past 

the shores were littered with bass and bluegills after the ice went out. 

There was no evidence of fish mortality in the lake proper (dark water 

made observation. impossible beyond one toot). 

On February 12, u. analysis et the water was made at a ab:-ten 

depth and te\lD.d it to contain 0.2 P•P••• of dissolved oxygen. Numereua 



perohwere found dead. and bluegills showed signs of distress by rising 

im holes cut in the ice. These fac'ts were presented to :Mr. A. B. Cook. 

Assistant Chief of the Fish Division, and the lake was added to the list 

ef lakes put en special winter fishing regulations. 

On February 15, 16• and 17 large crappies were being taken and small 

crappies were •••n dying. 

On February 18, further water analyses showed 2 P•P••• of dissolved 

oxygen (this &s after a thaw for seTeral days at which time all the snow 

had melted). fhe remaining living fish were again active and feeding. 

2. Xwiro t..ke ----
On March 13~ 1948. Walter R. Crowe. District Fisheries Biologist. 

accompanied by Conseryation Officer Norman Auldrieh Ti.sited this lake 

which had been reported by fishermen to have numerous dead fish laying 

on the 'bottom. The lake waa checked at several points for dissolved 

oxygen and found that it was practically gone. It rangecl frem 0.45 P•P••• 

at the surface to 0.2 p.p.m. at the bottom (9 feet). Crowe reports that 

a eaplete winterkill nry probably eecurred en this lake. Winter fish

ing is very light. 

3• liorth.!!!!_~ 

An evaluation of the extent ot winterkill 118.s made by Kr. Walter. 

Crewe and Mr. J. Skinner on. April 12. Estimates of the nlllllbers of dead 

fish present are shown in Table ;. Gulls were reported eonsuming fish 

in considerable numbers at the time the observations were made. and tlle 

estimate give.n should be considered as an absolute mi.nm.um. A small 

trap net set overnight (April 21-22) took no fish• and no live fish were 

seen. The kill is thought to ban been virtually complete. 



4 and 5. Cotton ~ ,!!! lakes. Calheun County 

These lakes were among the first waters to be opened to removal of 

fish with clip nets or spear in mid-Febr-uary II by 'Which time the imminence 

of a wi.nterkill became apparent. Results ot this emergency harvest are 

not kn01IIl. 11 and the extent of the winterkill which actually occurred was 

not determined, insofar as can be determined by an examination et the 

Ynstitute files. 

6. Rose Lake 

A winterkill was reported at this lake on February 12, arising f'r(lll 

the comment of a fisherman that fish appeared to be in distress. An in

spection by Ur. RuBBell Patterson, assistant in cllarge at the Rose Lake 

Wildlife Station, and ConserTatien Officer Gott at St. Johns. reveale4 ne 

clead fish. A three-day thaw at this time n.s thought to have eliminated 

the danger of a.winterkill this year. 

7. Little Pine Lake -----
A kill of bullheads and minnows was observed in this lake on 

February 2011 194811 and investigated by Vr. Lyle Newton and Kr. Clifford 

Fuller. The extent of the kill is not mown. 'fhe lake is not believed 

to oont&ia a worthwhile population of game species. 

8. Gillette Lake -
On March 22, Institute personnel made observations on this lake, 

which was only half :tree of ice. Bo e"fidence of winterkill could be 

touud on the shores or in the area of open water. No further reports 

have been received. 

9• Leeke Lake ---
On February 4. 1948. a reported winterkill wa.s investigated by 

R. G. Fortney• District Fisheries Supervisor at Hastings. This is a 

small lake in the eastern part of Jackson County• Mr. Fortney reported 



the •kill8 •• light and ccmsisting primarily et chub suckers. mud pike. 

pa.pkinaeed sunfish and bewfiD.. This lake was opened muler special 

regulation.a to harTest as :maay fish as possible before an erte:naive 

winterkill eccurrea. This lake gets a medium amcnm.t •f fishing 'both 

during the sU111Mr and winter. 

On Jlfareh 29. Conaerfttion Officer Don Richards &11.d l'nstitll'te 

personnel carried out further iDTestigations. Obserfttions were limited 

to two hundred feet of shore area beeau.se of high water. :rt was coa

elud.ed that the winterlcill was b.eav. A summary of the mtenaity of 

the kill is fouad in Table 3 of this report. 

10 • .!!.!!,Lilz;!.!2., 

On Jfaroh 22. Institute personnel •kin.g obserfttioas a a JlllllLber 

of lalcea supected of wiD.terkill foucl no dead fish OD this lake. It 

was o:m.ly partially tree of ioe. lfo further reports ban bean. reeeived. 

11. Coucer4 Mill Pond -----
lJpea a report of a tish mortality by Jlr. Gerald. Beisel et Ocmcerd, 

:Institute personnel oheeked. on 'tais pend 'Which lies in the draillage of 

the North Braach of the Kalamazoa Riwr. A eoneentration et d.ead fish 

was toad. near 'the outlet and ethers were scattered lightly along the 

ahore a'ben 'the railroad. 'bridge. A S\Ullll&?'J of speeies toad. is gi'VU. 

ia Table 3. The northern pike population ia reported. as low, noae ha.Ting 

been oaught er o'bserved during the eatire winter. A few were reported. 

oaught ia the a\11111111.8r ot 19lt.7. A considerable number ot dead tiah were 

reported to have washed. over the ovtlet dam. It is oonsiderecJ. that the 

winterkill ia this iaatance was seriou but not oanplete. 



12. Piekerel Lake -----
This is a small private lake of about fifteen acres which has been 

subjected to winterkill in past years. Observations were made by Insti .. 

tute personnel on March 31, 1948. Many dead fish in an advanced stage 

of deeay were found along 1,060 feet of the southern shore; the greatest 

concentration being near the outlet. A small earthen dam at the outlet 

raises the water about twe feet above normal. High water and extreme 

deeay made counts impossible, but the intensity of kill was estimated 

and summarized in Table 3• The winterkill in this lake is considered 

medium to hea,ry. Live fish were observed in 'the outlet stream and in 

the floo4ea :marshy areas. 

13. Little Muskrat.!:!!:!, (designated as Muskrat Lake on the co\1llty map). 

Winterkill has occurred on this lake in preTious years. On March }l 

observations were made by Institute personnel along 1,500 feet of' the 

western shore. Though the water was extremely high, hindering ebserT&

tion, very fn fish were found. The numbers are summarized in Table 3. 

The mortality is considered light and of little consequence. Live fish 

(probably northern pike) were observed in the flooded marsh area. 

14. Ta:maraek ~ (near Lake View) 

Mr. Claude Lydell, District Fisheries Supervisor, recommended that 

observations be made on this lake for presence of a winterkill. Winter

kill has occurred here in previous years. On April 1, 1948, Institute 

persomi.el accompanied by Mr. Lydell made observations along one and a 

half miles of the east and south shoreline. This lake had been practi

cally free of iee one week prior to the survey. The wind had been pre

dominently from the north• and sea gulls and ducks were observed and 

reported numerous since the ice went out. There was a light concentration 
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of dead fish along 2.500 feet of the southwest shore and a hea,y concen

tration along 2.300 feet et the aeuth shore. The hea,y concentration ot 

fish was mixed in. a wash-up of crushed. i••• thus making aoourate eo\1Jlts 

rather difficult. An estimate of the number of d.ead fish along the 

south and westerly shores was made by the same method used on Grass 

Lake• Jacksen County• only fewer 00111D.ts were mad.e as the time was a 

limiting factor. A •1DIDlll.17 ef the total number Gt each species counted 

along the shores is given in !able 3. Though. the wmterkill on this 

lake is oonsidere4 very he&"VY• it was net complete. No nor'iihern pike 

were observed aleng the shore. but it was reported that -violators bad 

been oaught spearing pike in the lakes a tn days previous to the sur

vey. Scale samples were taken .tram a representatiTe sample of the species 

found aleng the shore. 

15. Duck Lake --
Kr. Claude I.yd.ell, in a letter to Regional Fisheries Supervisor 

R. s. !larks of' Jackson, on February 5. 1948. relates that after reporta 

of a fish mortality on Duck Lake he made some ebserfttions on February 2, 

and found no dead fish; 'but on talking with fisher.men. found that fish 

bad concentrated at the west aide of the lake (near outlet). and with 

ice and aaow conditions such as they were a winterkill was bmiD.ent. 

(Decoy minnows used in spearing shanties li wd only a ff1W minutes after 

being put into the wa tar). 

This lake was then added to the l,iat of lakes opened to special 

regulations to harvest atriken fish before a winterkill occurred. 
the lake 

Winterkill occurred here in 1945 and~wa.• replanted in 19At> with baas 

a.ud bluegills. 



On April 1, 1948, Ins'bitute personnel accompanied by Mr. Lydell 

made a survey of a reported winterkill on this lake. Observations were 

made aleng about two and a half miles of shore line, and same open water 

was covered with a boat. The largest concentration of dead fish was 

found along the southwest shore line near the outlet and along the west 

shore of the isled opposite the outlet. The total area of concentra

tion was about 1,000 feet. Very few fish were observed in the subm.er

gent weeds or on the open bottom. The lake became free of ice on 

llareh 30, but had some open water for about one week previously. Esti

mates as to the number of fish found along the shore were calculated 

similarily to those found on Grass and Tamarack lakes. A summary of the 

total number ef species counted is found in Table 3. The total of about 

8,000 fish is cansidered to be about the full extent of the kill. 

Residents on the lake report that the kill of northern pike is compara

tively light, and that common suckers and golden shiners have been 

caught sinee the spring break-up occurred; therefore we conclude that 

the winterkill is, though significant, only partial. 

16'. Mud Lake (Montcalm. County) --
In the same letter to Mr. Marks. Lydell stated to have observed 

worse conditions on Mud Lake than he found at Duek Lake. Though no 

dead fish were observed on February 2. large numbers of small distressed 

fish were observed rising in spearing holes near the inlet. This lake 

also winterkilled in 1945 and was restocked in 19,46. Mud Lake was also 

put en the list of lakes open to special fishillg regulations this winter. 

No report has yet been received as to the amount of fish tba t were har .. 

vested under these regulations, or has there been any reports of a 

winterkill. Roads in the vicinity were impassable at the time (April 1) 

a survey was made on Duck Lake. 



: 

We were able to check en Little Mud Lake whioh is iD the same 

drainage as Mud Lake and tied into same by a amall creek. Sem.e ioe 

was still present and the water was too high to make suitable obser-va

tions. lio dead fish were o'bserved along the west shore ef this lake. 

17. Hisington !::!!!, 

Thia small lake has been su.bjeet to seTere winterkill iD past 

seasons and was thus added to the list of lakes put under special 

winter fialaing regulations. Bo report was received as to the outeom.e 

of this experilllent and no reperts baTe been reeeiTed of a winterkill 

this season. !his lake was not ohecked in the April l survey due to 

bad road conditions. 

18. McBride's Lake -----
Mr. o. Glen McBride of Roekfvd reported a severe winter kill by 

letter to the Oensertatien Department. on April 13. It was investi

gated. by Conservation Offieer Earl Bigelow on April 14. Be reported 

a "bad kill.• but did not mention the speoies atteeted ether than to 

indicate that "evea ••••• •• •• a large number of nllheacls" were .toad 

along the shore. Mr~ lloiride states that there haTe been no such kills 

fer nearly thirty-five years in this particular lake. 

1,. Crooked Lake ----
A reportei winterkill was investigated by Vr. E. Basford.. Mr. s. 

Lievense and Conservation Officer R. Price on Ka.rob 15. A very con

siderable nlllll'ber o:f' dead fish of several species were seen. DissolTed 

oxygen 'V&lues at three widely separated points in the lake varied from. 

0.1 to G.7 P•P••• Vr. Lieven■e returned to the lake on April 11. and 

•de an e.stimate of the relative abundance of dead fish ot the several 

species seen. These are listecl in Table 3. fhe loss was -thought to be 

moderately hea.,,.. but not camplete. 



20 • .!!!!. Jurigle Bayou 

Bluegills. crappies aad. basa nre observed suffering or dead on 

January 28. by Mr. Wm • .lolad. The extent et the damage was not deter

mined. · A foul odor was reported. trom several holes which were out 

tsreugh the iee at various points in the 'bayeu. 

21. O'Brien Lake 

Vr. John Kroll. Conservation Officer tor Keat Cemty. repor'ted a 

winterkill oa February 9. !he species atfeO'ted were :mud pickerel. 

\n1llheacla. pereb.. "s,m,tiaa." and chub suekers. all of small size. Ja 

estimate o:t total nlDlbera killed was aot made• but the kill was thought 

to 'be heavy. A prni.ous loss had occurred during the wil'l.ter ef' 194-5-46. 

22. Sulli'VU..Lt.ke 

An 1111speoitied n-.ber o:t small fish of 1mdesignated species (pre

sumably bullhead•• :m.ud. pi•k•~el and sunfish) were reported ~'llffering or 

dead by Mr. John lroll on Febrary 9• !his is a small private lake. A 

'WUl.terlcill was reporte4 prerloualy in 1945. 

23. Legg:ettS: ~ (part of Oakland Lake) 

This is a shall•• weedy lake and. has been suspeoted of winter kill. 

On llareh 26. 1945. Institute personnel in making observations here found 

an obrloas but light wil'l.terkill• which should haTe no serious efteot on 

fishing conditions. Approximately 200 dead fish were counted where th.ey 

were concentrated along 100 yards of shore liDe. A summary ot intensity 

ot speoies coated is found iD Table ;. 

24,. Jloon Lake --
Mr. Harold Rugh••• District Fisheries Supervisor. relates in a 

letter te Mr. R. s. Jlarks a February 17. 1948. that he inTeatigated a 

report of probable winterkill on the uy prior. Frma o'baervaticms made 



in the eompany ot Mr. Melrose who owns most of the property on this lake, 

he concluded:"A few dead bluegills were observed on the lake bottQBl below 

fish shanties from which obsernticms were ma.de. The water supply is 

frem. springs and on the west side of the lake therewaa quite a large open

ing in the ice resulting from a small spring stream. coming in, and here 

the concentration of live fish of all sizes was very heavy, and they 

seemed to be in a stuper and practically helpless, as they could be re

moved by hand or by dip net and unless the water condition improves 

the kill will no doubt be heavy." 

Thia lake was subsequ.ently put under the speoial winter fishing 

regulations. No report has been received as to the effect of those 

regulations or whether a heav.r mortality occurred. 

25. Bertha Lake -
A wil'lterkill was reported to Mr. J. T. Wilkinson on April 2, and 

inTestigated by Mr. Stanley Lievense on April 9. A heavy kill was ob

served. Estimated numbers of the various species present are shown in 

Table ;. Further observations were made on April 21, when shore line 

seining and observation yielded only two (living) Iowa darters. The 

kill is thought to have been very nearly complete. 

26. llud Lake, Washtenaw County --
It is the opinion of residents at Sugarloaf Lake, which is connected 

r 

to Mud Lake to the west by a small stream, that large numbers of fish 

hatch in Sugarloaf and migrate into Jlud each spring or summer and die of 

winterkill the follovriag winter. 

On March 24, 1948, Institute personnel made observations along a 

half mile of the west and south shores ( toward which prevailing winds ,had 

be8ll blowing) of :Mud Lake and found Ol!l.ly a light occurrence of winterkill. 
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An aot•l e01mt along this streteh of shore line showed. about 50 d.ead 

centrarchids. !his is not censi4ered important enough to effect the fish 

population of this lak•• er Sugarloaf from.which drainage occurs. 

27. Long.!!!!, 

Upon. receipt of reports of past winter kills by local residents, and. 

the Regienal Fisheries Supervisor. Stanley Lievense, District Fisheries 

Biologist, and two local persons made an analysis et water at two dif

ferent atatiens on this large, ah.allow lake. The a.m.otmt of di■solvec1 

oxygen varied from 0.4 and o.6 P•P••• at a 1-o.fotlt depth tE> 0.4 P•P••• 

at a four toot depth, where the maximum depth was five and six feet, 

respectively. 

Reali.zing that sueh aall Ut.ovats of diesel ved oxygen are oonduoive 

to severe winterkill, an immediate report was made and this lake was put 

on the list ef lakes open to apeeial winter fishing regulations. No 

reports have been received to date as to the results of these regulations 

or 1'hether a winterkill occurred. 

8l1Jllll&ry 

Of the ferty-tbree lakes in southern ][ichigan listed in this report. 

observations were made on thirty-wo of them at intervals between Janu

ary 15 and Aprill• 1948. 

Ioe and mow conditions prnailing over an extended period (Decem

ber 15 to April l)·were tound conducive te winterldll. Of the twenty 

lake■ cm. which oxygen analyaea were :mad, the following showed a veey 

low amouat of diesolved oxygen, First Sister, Green, Sugarloaf lakes in 

Waehtenaw County; Batteese, :Merkle, Grass lakes in Jackson ComtyJ 

Haven Hill, Mud, Robinsons. and Richmond lakes in Oakland CountyJ Belas 

Lake in Cass County,; lhmre Lake in Cheboygan County; Keeler Lake in 

Van Bven County,; and Long Lake iD. Wexford County. 
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The amount of severe winterkill was probably held to a minimum 

by a thaw which occurred during the week of February 13.19. fJds 

eliminated the snow blanket from most of the lakes in the southern 

half' of lower Hiehigan and large amounts of as-rated; snow water drained 

through the fractured ice. 

Of the thirty-two lakes examined no complete winterkills are believed 

to have occurred. Relatively heavy kills were encountered on Grass and 

Leeke lakes and Concord 14111 Pond in Jackson County; Pickerel Lake in 

Kent County; Duck and Tamarack lakes in Montcalm County; Moon Lake in 

Shiawassee County; and Belas Lake in Cass County. There are undoubtedly 

others that come under this category that have not been reported or on 

which observations were not made. Lakes on which light kills were ob

served are First Sister, Green and Mud lakes in Washtenaw County; Haven 

Hill and Legget's lakes in Oakland County; and Little Muskrat Lake in 

Kent County. There are undoubtedly numerous others in lower Michigan 

that would come into this category on which no observations were made 

or reports received. 

Many lakes were suspected of ll'interkill on wbieh observations were 

not made when the ice went out because of impassable roads. 

Conclusions and Reeom:mendationa 

Despite the severe winter of 1947.1948 it can be concluded that the 

winterkill on southern Michigan lakes as a whole was eom.paratively light. 

Wijether the kill was light or heavy, evidence of winterkill as ob

served and reported over a period or the last twenty years by Michigan 

residents, sportsmen and Conservation Department field personnel shows 

that certain and numerous weedy and shallow southern Michigan lakes have 

a tendency to become low in dissolved oxygen and follow up by a "spring 



, mortality" periodically, when the snow and ice conditions prevail over 

an extended period during mid-winter. 

The results of field observations after the spring breakup are 

available for only two of these lakes (Leeke in Jackson County and 

Duck in Montcalm. County). 

Ten lakes were opened to special winter fishing regulations under 

authority of Act 165, P.A. 1929 as amended. Observations showed that 

despite the opportunity ot fishermen to take all species of fish present 

by hook and line. spear or hand nets, thousands of fish still died and 

were washed up on the shores. It is.not certain that had these lakes 
under 

been opened up~these special regulations earlier in the season, a mor-

tality would not have occurred. but at least more fish would have been 

utilized by the public. In the light of an all-over picture of the 

winterkill situation, it is believed that special regulations should be 

set up for all lakes that are subject to winterkill. This does not 

necessarily mean that lakes should be opened to spearing and netting ot 

any or all species present. Rather. regulations permitting hook and 

line fishing in their respective ~pen seasons with no limit on size or 

oa~ch per day might result in less waste. 

It might be argued that it is illogical to restock those species 

that are most subject to winterkill in these lakes year after year. 

That is, on some lakes bass and bluegills kill out year after year. while 

perch and pike, which can tolerate lower amounts of oxygen ooneentra

tion,survive in relatively greater nwnbem. It might be presmn.ed that 

many of these lakes would support more perch. pike and other tolerant 

species if the bass and bluegills were not introduced. Also it might 

seem rather ill-advised to restock bass and bluegills in those lakes which 



, .,.. 
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' kill out every 3 or 4 years. However. this should not be applied to all 

lakes. Some productive lakes which kill out only every 10 years or so 

should probably be restocked to produce maximum fishing facilities fer 

the eight or nine years following restocking. 
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