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STUDIES OF WINTERKILL IN LAKES OF SOUTHERN MICHIGAN, 1948

by
L. R. Andersen

This report is a oompilation of data taken in the field relative
to the study of oxygem depletion and subsequent mortalities (winter=
kills) on scme southern Michigan lakes during the winter and spring
of 1948,

Winterkill develops on certain lakes when these lakes arse covered
for an extended period by a thick layer of snow or & oombination of
snow and cloudy ice, This layer of snow over the ice shuts out sun-
light and thereby reduces the photosynthetic production of oxygen by
aquatic plants. The normel processes of oxygen consumption in the
water reduces the dissolved oxygen to & very lom;Eanishing peinﬁ.

Same early observations of winterkill on Michigan Lakes are sum-
marized in Institute reports 146 and 151; mére detailed accounts are
found in reports 853 and 853%a by Greenbenk, and Report 101l by Cooper
and Washburn.

The lakes on whish water analysis were made, their geographic loca=-

tions, and the location of the water analyses stations on each are

shown in Table 1.
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Table 1l.--Lakes in southern Michigan where winter water analyses were

mé.de in 1948.
Location where samples

Name of lake County Town Range Sections were taken
First Sister Washtenaw 2s 5E 25 Center of lake
Greon Washtenaw 1s 2B 21,22,27,28 YNear center of lake
Sugarloaf Weshtenaw 1s 3E 31,32 Near center of lake
West Washtenaw 1S LE 30 N.E. center of lake
Batteese Jacksoen 18 1E 9 Near center of lake
Merkle Jackson 18 2E 1,15 Near center of lake
Pleasant Jackson 1s 1E 7,8,16,17 Bast center of lake
Goose Jackson .28 1,2E 24,25,19,30 Various points
Grass Jaockson 2s 2E 29,3%2 Near center of lake
Haven Hill Oakland 3N 8E 19 Near center at outlet
Lower Straits Oakland 2N 8E 11,12,13,l; YNear center of lake
Long Oakland 2,38 8B 1,2,3,5,36 Near center of lake
Huntoon Qakland 3N 9E 8,9 Near center of lake
Mud Oakland N 8E 3,10 North central part of lake
Robinsen Oakland 35 8E 2 East central part of lake
Richmond Oakland 3N 9E 16 Near eenter of lake
Nepessing Lapeer X 9E 1L South central part of lake
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At first analyses were made enly,\a few representative lakes in

Washtenaw and Jackson counties, but as the season progressed reports
wore received that other lakes were suspected ofllaw oxygen content, or
. that fish were showing signs of distress, and i:::::aes mortality had
already occurred, so analyses were ocarrisd out on some of them also.

During the period from January 15 to February 18, 1948, some of
the lakes were visited four times, others only once, depending on their
suspected rate of oxygen deersase. On each occasion observations were
made regarding winterkill, thiekness of ice, snow cover, weather eon-
ditions, and amount of winter fishing carried on. Water samples were
taken at various depths (usually at a point of maximum depth).

The dissolved exygen was determined by the unmodified Winkler
methods The water samples were collected with a covered-can type sampler
and fixed in the field; titrations were made later in the laboratory.

Most of the lakes are uniformly shallow, and it is assumed that
one colleetion station at a point of maximum depth: would be represen-
tative for each.

Ice cover on all of the lakes tested was about the same. Freeze-
up oocurred near the middle of December. Snow and sleet on New Years
day produced a cloudy layer from two to three inches deep over the ice
surface. The ice cover varied from eight to twelve inches on January 15
to eighteen to twenty inches on February 18. The snow cover over this
period varied from 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 amounts of snow-water seeped through the ice. Though

snow again covered the ice for about two weeks, no further water analyses

were made,.



Teble 2.--Dissolved oxygen in some southern Michigan lakes, at different water depths, January-February, 1948,

(Location of station given in Table 1.
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Samples taken at immediately below ice and at five-foot

intervals., D = depth in feet; 0o = dissolved oxygen) .
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1. First Sister lLake

At 10:00 a.m. on January 15, 1948, water samples were taken at the
approximate eenter of the lake in depths ranging up to fifteen feet,
The air temperature was 10> F., weather cloudy with snow flurries and
a strong south wind, The maximum depth of the lake was eighteen feet
with a pulpy peat bottom. At noon on January 30 anether series of
water samples was taken at the same loeation in depths ranging from
one to eleven feet., The air temperature was 12° F,, the weather moder-
ately eloudy. Oxygen content had dropped to a dangerous lew_ of 1.4 pep.m,
at a depth of one foot., At L4300 p.m. on February 6, a third series of
water samples was taken ranging in depth from two to twelve feet, The
air temperature was 25° F., and the weather clear. Oxygen content had
dropped to 0.3 p.p.m. at twenty inches (immediately under ice surface).
The water had a faint odor of deeayed vegetation. About two dozen
minnows whioch showed signs of distress were observed to rise inte the
hole; a dozen of these were easily scooped out onto the ice with cupped
hands, They included mudminnows, golden shiners and western lake chub
suekers. A hole out in the ice about fifteen feet from the west shore
over a depth of five feet emitted a strong odor of decayed vegetable
matter.

No further oxygen analyses were made and oﬁ March 22 when Institute
personnel visited this lake they found it partly free of iee, but there
was no evidence of a fish mortality. One dead "shiner" was the only
fish observed. Further observations were made én Ma.reh 24, at whieh time
most of the ice had disappeared. There was no sign of a "winterkill.™
It is possible that had a mertality ocourred on the minnow population

p.;ior '.bo the breakup that tﬁe fish had sunk to the bottom and decayed
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beyond a state of bouyancy. The patented windmill that supplied air
to this lake in previous years was not working this season. Previous
wiﬁtarkills are believed to have la.rgely‘ 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 fram one to six feet.
The air temperature was 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 L1330 p.m. on January 30 another series of water
samples was taken at o.pproxi.mately 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
8till 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 feet. A sample taken at twenty inches contained
1,9 pepem. of oxygen, whereas at seven feet there was not a trace. The
air temperature was 1j0° 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 fraectures in the ice. Observations
were made through two holes in the ice at the inlet and no distressed or
dead fish were observed. There was very little winter fishing done on

this lake.
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Dr, Otto K. Engelke phenéd the Inmstitute §n March‘29 to report that
he had visited Green Lake within the past week, and had observed only a
few dozen dead fish after examining mueh of the shoreline. Species ob-
served were bluegills, yellow perch, mud pieckerel and chub suckers, but
no bass. It is quite obvious from this report that the winterkill in
this lake was very light and of no praetieal importance.
3+ West Lake

At 10345 a.m. on January 15, 1948, a series of water samples was
taken near the northeast ecenter of the lake over a maximum depth of five
feet, The air temperature was 1l;° F; the weather, snow flurries and a
strong south wind. The oxygen content of the water was high. At
9330 a.m., on February 6, a water sample was taken at the same approxi-
mate location., The air tomfoerature was 17° F, and the weather clear,
Oxygen content had depreciated considerably, but had not reached a danger
point. A% L4300 pom. on February 17, the last water sample was taken.
The air temperature registered }j0° F; the weather was moderately eloudy.
Due to thawing weather conditions, the ice was covered with water and
slush. Aerated snow water was flowing rapidly through the ice and
thus eliminating any lack of dissolved oxygen.

Winter fishing was not heavy on this lake, but the fishermen whe
speared northern pike here were having fair success. They had observed
no occurrence of fish distress or mortality. It is doubtful whether
any winterkill ocourred here at all, None is reported as of this date.
Bad road conditions made it impessible to earry out further investiga-
tions.

L. Batteese Lake
At 2300 pem. on January 15, a series of water samples was taken near

the center of the lake where the maximum depth is fifteen feet. Samples
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were taken from one to eleven feet. The oxygen content ranged from

T+l to 3.0 pepem, The air temperature was 19° F; the weather cloudy
with a strong wind from the south. A%t 2:30 p.m. on January 30, a
similar series was taken in depths ranging frem one and a half to eleven
and a half feet. The oxygen content had fallen off eonsiderably. The
air temperature was 20° F., and the weather cloudy. A third series of
water samples was taken at 12:30 a.m. on February 6, 1948. FExamination
showed that the diséleed oxygen content was reaching a dangerous low,
ranging frem 0.9 to 0.0 pe.pemes in two to twelve feet of water. The

last series was taken at 12:30 a.m. on February 18 at the same location.
Due to thawing conditions the oxygen content under the iee had come wup
to 3.2 p.p.ﬁ. The air temperature was Li9° F; the weather was moderately
cloudy,.

Winter fishing was moderate. There were about 30 spearing shanties
present, Fiehing wae reported fair. No fish mortality was reported. |
On March 22, Institute personnel made observations on Batteese, at which
time most of the lce was gone, yet no fish mertality was observed.
Residents reported good fishing dwring the 1S47 season.
5S¢ Merkle lLake

At 1:00 peme 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 seven to nine feet. The air temperature was 17° F;
the weather, snow flurries and a strong north wind, At 3:00 pem. on
January 50, a second series of water samples 'was: taken at the same
loeation. Oxygen content had fallen from 5.2 to 2.3 immediately ye-
neath the ice. The air temperature was 19° F; the weather was cloudy.

The third eeries was taken at 11:15 a.m. on February 6. The air
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temperature was 22° F. and the weather was clear., Very little fishing
'is dome here during the winter and that had fallen off to nothing at
this date. A local resident cldimed that the perch had quit biting.
The surface water oxygen contained l.3 p.p.m. of dissolved oxygen, The
last series was taken at 11:00 a.m. on February 18, and though the
weather was warm, there was no evidence of exeess water on the ice as
found on the other lakes at this date. Water anelysis showed a range
of 0.8 to 0ul pepeme of dissolved oxygen in depths ranging from twenty
inches to seven feet.
Institute personnel making observations or March 22, found that
about half the ice had disappeared and there was no trace of dead fish;
no winterkill hed been reported as of this date.
" 6o Goose Lake

| At 3300 pems on January 15, a sample of the water was taken from
the north central part of this shallew lake (about 80 percent of the
leke has & depth less than five feet). The air temperature was 23° F;
the iea.ther, snow flurries with a strong south wind., Disselved oxygen
in water was 10.5 p.p.m. A second water sample was taken at 2:00 pem.
on January 30 in the nerthwest end of the lake at a depth of two feet.
The amount of disselved exygen had dropped about 5 p.pem. The air
temperature was 17° F; the weather was cloudy. At 2:45 p.m. on Febru-
ary 6 a third semple was taken at a location over four feet of water
just off the most prominent southern point. The oxygen content was
still comparatively high at lj,7 p.p.m. The air temperature was 25° F,
end the weather, clear. The last sample was teken at 1l:15 p.m. on
February 18 at the northwest end of the lake. The amount of dissolved

oxygen at two feet had raised to 5.5 pepeme The air temperature was
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L6° F; the weather moderately cloudy with a south wind. Large amounts
of snow water were flcwing through fhe ice at this time.

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

T+ Grass Lake

On February 6, 1948, it was reported that fish in.Grass Lake were
showing signs of distress (caming to the top for air when holes were
opened in the ice). So at 3330 pem. 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 O.7 pepeme. This lake had been fished extensively during
Janvary and good catches of yellow perch and bluegills were made. A few
fishermen contacted om February 6 were still cateching 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 loecation at 23100 pem.
on February 18, Due to thawing weather, large amounts of aerated snow
water were flowing through eracks in the ice or down the bulrush stalks,
The oxygen content at this time was 4.7 pe.p.m. immediately below the ice
and atvthe bottom (L feet), 0.6 pepem. 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 iece around fishing holes where fishermen had undoubtedly
placed them, The air temperature was Lj6° 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 strandeéd
in the bulrusheg and reeds; they included numerocus large bowfin,
same bluegills, yellow perch, bullheads, rock 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 scap 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
that numerou:::iilheads which appeared in the spearing hole showed
signs of distress,

Institute persomnel checking Grass Lake on ﬁarch 22 and 23 reported
the lake to be almost free 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 persomnnel on
Marech 2,j, A general idea as to the intensity of the killwas gathered
by measuring the lemgth of shore line on which the fish were concen-
trated, and counting the number of each species in representative
50-foot samples, The following formula was used im determining the

number of fish washed up on shore:
™N= Lxn
50
where: TN is the total number, L is the total length of shore line where

fish were found; 50 is the length of the representative sample and N is

the number of fish of 2 given species.
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Other faetors that enter into the estimate of winterkill intemnsity
ares (1) the number of days the lake has been free of ice prior teo the
fish count; (2) the number of fish that may be caught in submergent and
off shore emergent weeds; (3) fish that have deeayed beyond the stage
of bouyency and may be laying on the bottem; and (L) the number of gulls
that m;.y have been feeding on dead fish before the ecount was made.

The fish counted on Grass Lake are listed by species in Table 3.
About 200‘ sea gulls and 3,000 dﬁeks were observed on the lake between
the time that the ice went out amnd the fish counts were made., Live
fish (bass, bluegills, bowfin and mmd pikeperch) were observed at the
time the count was made, Some of these were in a very ieak conditien,

It is believed that the kill was rather extemsive but only partial. A
colleaﬁon of scale samples was made from a representative sample of the
dead fish found along the shores. These will be used for studies of fish
growth and compared with similar saﬁples taken in the past or after future
winterkills, should they ecour again., This lake is certainly in the
category of those subjeet to frequent winterkills.

8. Haven Hill Lake

On February 16, 1948, a fish mortality was reported by Mr. C. Harris
of the Michigan Perks Division to have ocourred on this lake. At 10100 a.m.
on February 17 the author made an anelysis of the water at two stations
(near the middle and at the outlet dam). The air temperature was 39° F;
the weather was olear and warm, The first sample of water was taken froem
a two-foot square hole which had been cut in the ice the previous day.

The water at twenty inches (immediately below the ice) contained 11,1 p.p.m.
of dissolved oxygen. This concentration of oxygen was probably duwe to

sunlight and thawing conditions on the previocus day. There were only
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Table 3,--Lakes checked on which winterkill ocourred and the estimated numbers of dead

fish of each species found,

Large- Small- Long- ) Lake ‘
Pumpkin- mouth mouth Yellow Black eared Warmouth | Rook Bull- White chub- Northern Greass Golden Bowfin

Lake and ocounty Bluegill seed bass bass perch crapple sunfish bass ' bass heads sucker sucker pike pickerel shiner and carp Total
Grass Lake 6,551 108 772 113 39 259 ' 332 2li5 eee  Lo8 167 11 105 9,130
Jackson Co. |
Leeke Lake common vee eos ooe scarce eee coe scarce ' ees abundant eees cCOmMmoNn s scarce voe scaroce heavy
Jackson Co.
Conecord Mill Pond 1,330 1l 90 XX} s ese soe 10 eoe 50 XX XY} xx oo 1l 1l 1,)_],85
Jackson Co. ,
Green Lake scaree XX see eee scarce eee XX eee LXK XX XX scarce eoe scarce XX X light
Washtenaw Co.
Firsgt Sister L. eee os e o e oece XX XX oo XX ‘ X eve oee ese XX XX scarce eoe light
Washtenaw Co. i
Legget's Lake scarce secarce scarce eos 8Ccarce X cee geoe j see . T cee XY XK gsearce ese es o light
Oakland Co. ;
Heven Hill Lake scarce scarce cos eee scarce eesn ces ...‘ 5 cee soarce eee soarce cee scarce eee eoe light
Oakland Co. f :
Little Muskreat L. soarce eoe eoe 4 ese eee eee oo e e isca.rce eoe ce e eee scarce oo XX ece light
Kent Co. i

§ medium
Pieckerel Lake scarce scarce ves oee eommon coe oo ees ' eee oCOmmMONn ese abundant = .ee - scarce abundant cee heavy
Kent Co.
Duck Lake 6,300 700 L8o cee 530 10 ces 10 e 250 10 80 30 20 10 20 7,850
Montealm Co.
Tmaek Ilake 250’525 5°’325 2’039 LA ] 13’8’10 15 L LA R , XX 6’985 oee 10 [ X X} 15 [ XN ] [ X X 323’79‘4
Montealm Co. ) :
Mud Lake scarce e ese ese see see s scarce - !80&1‘09 e cee oo ove XX e eee light
Washtenaw Co.

|
Belas LakeV common( ?) ces common(?) ... abundant scarce(?) ... veo b eee cee cee cos ces scaree(?) ees ceo heavy
Cass Co. : : ' f :
Hoon Iﬂke\%, ¢ amuon ee e oo (XX eve LK X ece ceo i oo ece Y eee cee XX eee XX heaw
Shiawassee Co. ‘
North Iwin 336 250 L 2’600 138000 soe e oo i eo e 1,200 XX XX} xXx ev e eee XX heavy
Cheboygan Coe. , l
Crooked Lake abundant cemmon (XX oo ¢ommon oo oo eco ‘ few- fow Irare ese rare coe eee see hoavy
Missaukee Co. ;
Bertha 2.293 oo 337 soe 1:778 ece 173 eee eoe 71 1l XY soe XX XX Xy heavy

"Shiawassee Co.

V Observations made while ice was still on lake
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0.2 p.p.m. of oxygen at seven feet, and none at 12 feet, A sample taken
under the ice a hundred yards awey ocontained ealy 0.6 p.p.m. of oxygen.
The samples near the outlet were similar in intengity =- 0.7 pepem. under
the ice and none at the bottome Observations at the lake's inlet showed
enly a small flow of water, mainly from a few small springs. No dead or
distressed fish were found here. There was & 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 of open water above the dam, but a
fow dead fish were found entangled in the grass and brush below the dam;
these wndoubtedly had washed over it. Species found dead were bluegills,
yellow perch, bullheads, mud pike, minnows and frogs. Northern pike
are reported to be plentiful in this lake, yet none were observed dead.

Further observations were made here by Imstitute personnel on Mareh 26,
The winterkill was considered light as there were only a few hundred dead
bluegills and a eoupie dozen dead pumpkinseed sunfish and bullheads swept
up on & quarter mile of the windward shore, The ice went out of this
lake on March 2l and 25, 1948, This amount of mortality is considered
of little importance on the effect of the present fish population,

The following lakes in Oskland County have been subjected to winter-
kill in previeus years, therefore the water was analyzed for amount of
oxygen in this eritical period of heavy iee and snow cover.

1, Huntoon Lake

At 11300 a.me on February 11, 1948, samples of water were taken from
the approximate center of this lake where the maximum depth was eleven
feet. The air temperature was 23° F,, and the weather cloudy. The dis-
solved oxygen content was low, but distributed teo the bottem. It is be
lieved that it was not yet insufficient to maintain fish life. There were

no signs of winter fishing.
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On March ‘25, Mr. H, Hughes, Distriet F:;sheries Supervisor, conducted

observations on this lake, but saw no signs of a fish mertality.
- 2. Long Lake

At 11:45 a.m. on February 11, samples of water were taken near the
conter of this shallow lake where the maximum depth was seven.faet. The
air temperature was 23° F, and the weather cloudy. Dissolved oxygen was
plentiful all the way to the bottom. There were numerous spearing
shanties scattered around the lake above the five.foot contour.

On Mareh 26, Institute persennel sonducted observations on this lake
and found no indieations of winterkill. The iee had gone ocut two days
prier to the examinsation.
3+ Lower Straits Lake

m Fobruary 11, samples of water were taken near the
conter of this lake where the maximum 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 present and there was evidence of considerable winter fishing.
No winterkill has been observed or reported.

L. Mud Lake (Walled Lake drainage)

At 2:00 pem. on February 11, water samples were taken fram the
north central part of this shallow, weedy lake where the maximum depth
was eight feet. The air temperature was 27° F. and the weather cloudy.
Analysis showed that there was only O.l pe.pem. of dissolved oxygen under
the ice and none at seven feet. If this amount of dissolved oxygen pre-
vailed over the entire la.ke the conditions would be very unsatisfactory

for the maintenance of fish life. No winterkill has been observed or
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reported as of this date. It is possible that the fish may have moved
out into Walled Lake through the outlet chammel,
5« Robinsons Lake

At 3110 pem. on February 11, 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 temperature was 26° F. and the weather cloudy. This very shallow
lake has been subjeot to severe winterkill in the past. Bullheads are
the only fish reported to be present. It is doubtful whether anyone

ever attempts to fish thias body of water. No reports have been received
of a fish mortelity this season.

6. Riehmond Lake

At 6300 pem, on February 11, a water sample wes taken near the eenter
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 cone
sidered insufficient for most game species of fish., Very little is known
of the present fish pepulation, ¥No winterkill has been reported as ef
this date.
7+ Nepessing Lake, Lapeer County

A series of water samples for analysis were takem fram this lake at
the request of the District Fisheries Supervisor. An extensive summer
mortality occurred in this large lake in Jume 1947,

At Lsl5 p.m. on February 11, 1948, water samples were taken in the
south central part of the lake where the maximum depth was twelve feet.
The air temperature was 26° F, and the weather cloudy. Analysis showed
dissolved oxygen renging fram 9.l to 7.3 pepem. in depths of one and a

fest.
half to eleven and a hnlfA There was evidence of extensive winter
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fishing on this lake. Neo winterkill or distressed fish were observed

and no reports of any have been received. Summer fishing was reported

to be goed in 1947.

Some of the other lskes in lower Michigen and their loecation, which

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

and these are briefly discussed in the following pages.

1.
2.
3.
b
5
6.
Te
8.
9

10.

11,

12,

13.

15.
16.
17.
18,
19.
20,

Belas Lake, T6S, RLUW, S. 13 and 24, Cass County

Munro Lake, T37N, R3W, Sec. L, 9, and 16, Cheboygan County
North Iwin Lake, I35N, R2W, Sec. 21, Cheboygan County
Cotton Lake, T3S, R7W, See. 18, Calhoun County

Mud Lake, T1S, R6W, Sec. 14, Calhoun County

Rose Lake, T5S, RIN, See. 26, Clinton County

Little Pine Lake, T2N, ROW, Sec. 13, 24, Barry County
Gillette Lake, T2E, R2S, Sec. 27, 28, 33, 3L, Jackson County
Lecke Lake, T1S, R2E, Sec. 13, Jackson Coumty

Pond Lily Lake, T2§, R2E, Sec. 12, Jackson County

Concord Mill Pond, T3S, R3W, Sec. 26, 27, Jackson County
Pickerel Lake, T8N, R1OW, Sec. 1, Kent County

Little Muskrat Lake, T8N, RGW, See. L, 8, 9, Kent County
Tamarack Lake, T12N, RSBW, Sec., 8 and 10, Montcalm County
Duck Lake, T10N, RSW, Ses. 10, 11 and 15, Montcalm County
Big Mud Lake, T10N, R5W, Sec. 8 and 9, Montealm County
Hisington Lake, T10N, R6W, Sec. 30, Montcalm County
MeBride's Lake, I9N, R7W, Sec. 3, Montcalm County

Crooked lake, T22N, R8W, Sec. L, Missaukee County

Jac Jungle Bayou, T7N, R15W, Sec. 1 (Bayou off Grand River), Ottawa County
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2l. O'Brien Lake, T7N, R13W, Sec. 25, Ottawa County
22, Sullivan Lake, T7N, R13W, Sgce 25, Ottawa County
23, Leggét's. Lake (part of Oakland Lake) T3N, RQE, Sec. 2, Oak:land County
2l;. Moon Laeke, I5N, RIE, Sec. 21 and 22, Shiawassee County
25, Bertha Lake, T18N, R5W, Sec. 22, Clare County
26, Mud Lake, ns; R3E, See. 31, Washtenaw County
27. Long Leke, T22K, RGW, Sec. 2, Wexford County

Certain of these lekes were put under speeiasl fishing reguletions
during part of the past winter, allewing fishing through the ice for any
species of fish with hook and line, hand neta,' or spear, namely: Cotton
and Mud Lakes in Calhoun County; Belas Lake in Cass County; Leeke Lake
in Jackson County; Crooked Lake in Missaukee County, Duck, Big Mud and
Hisington lakes in Montealm County; Moon Lake in Shiawassee County and
Long Leke in Wexford Coummty. The object of this regulation was to erop
distressed fish before a winterkill oecurred.

1, Belas Lake

On Februwary 3, 1948, Mr., Troy Yoder, District Fisheries Biclogist
at Wolf Lake examined this lake for possible winterkill. A small spring
inlet about a half mile leng was littered with thousands of dead perch
from its mouth to the source. There were also & few dead small bass, blue-
gills, mud pike and minnows, Lécal residents reportéd that in years past
the shores were littered with B&ss and bluegills after the ice went 6ut.
There wes no evidence of fish mortality in the lake proper (dark water
made observation impossible beyond one foot).

On February 12, an analysis of the water was made at a six-feot

depth and found it to contain 0.2 p.p.m. of disselved oxygen. Numerous
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perch were found dead, and bluegills showed signs of distress by rising
in holes cut in the ice. These facts were presented to Mr. A. B. Cook,
Assistant Chief of the Fish Division, and the lake was added to the list
of lakes put on speeial winter fishing regulations.

On February 15, 16, and 17 large erappies were being taken and small
crapples were seen dying,.

On February 18, further water analyses showed 2 p.pem. of dissolved
oxygen (this was after a thaw for several days at which time all the snow
had melted). The remaining living fish were again active and feeding.

2. Munro Leke

On March 13, 1948, Walter R. Crowe, Distriet Fisheries Biologist,
accompanied by Conservation Officer Norman Auldrich visited this lake
whieh had been reported by fishermen to have numerous dead fish laying
on the bettom. The lake was checked at several points for dissolved
oxygen and found that it was practically gome. It renged frem O.45 p.p.m.
at the surfece to 0.2 pep.m. at the bottem (9 feet). Crowe reports that
a ocemplete winterkill very probably oocurred on this lake., Winter fish-
ing is very light,

3, North Twin lake

An evaluation of the extent of winterkill was made by Mr. Walter.
Crowe end Mr, J. Skimmer on April 12, Estimates of the numbers of dead
fish present are shown in Table 3, Gulls were reported ecomsuming fish
in considerable numbers at the time the observations were made, and the
estimate given should be considered as an absolute minimum. A small
trap net set overnight (April 21-22) took no fish, and no live fish were

seene The kill is thought to have been virtually ceamplete.
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L and 5. Cotton and Mud lakes, Calhoun County

These lakes were among the first waters to be opemned to removel of
fish with dip nets or spear in mid-February, by which time the imminence
of a winterkill became apparent. Results of this emergency harvest are
not known, and the extent of the winterkill whiéh actually ocourred was
not determined, insofar as cen be determined by an examination of the
Inétitute files.

6. Rose Lake

A tinterkiil was reported at this lake on February 12, arising frem
the comment of a fisherman that fish appeared to be in distress. An ine.
spection by Mr. Russell Patterson, assistant in charge at the Rose Lake
Wildlife Station, and Conservation Officer Goff at St. Johns, revealed no
dead fish, A three-day thaw at this time was 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 20, 1948, snd investigated by Mr, i.ylo Newton and Mr. Clifford
Fuller. The extent of the kill is not kmown, The lake is not believed
to contain a worthwhile population of game species.

8+ Gillette Lake

On Mareh 22, Institute personnel made eobservations on this lake,
which was only half free of ice. No evidence of winterkill could be
found on the shores or in the area of open water., No further reports
have been received.

9. Leeke lake

On February L, 1948, a reported winterkill was investigated by

R. G. Fortney, District Fisheriés Supervisor at Hastings. This is a |

small lake in the eastern part of Jackson County, Mr. Fortney reported
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the "kill® as light and consisting primarily of chub suckers, mud pike,
pumpkinseed sunfish and bowfin, This lake was opened under special
regulations to hervest as many fish as possible before an axtensive
winterkill ecourred. This lake gets a medium emowmt of fishing both
during the summer and winter,

On Mareh 29, Conservation Offiecer Don Richards and Imstitute
personnel carried out further investigations. Observations were limited
to two hundred feet of shore area because of high water. It was eon-
eluded that the winterkill was heavy. A sumeary of the intensity of
the kill is found in Table 3 of this report.

10. Pond Lily Lake

On Marech 22, Institute personnel making observations on a number
of lekes suspected of winterkill found no dead fish on this lake. It
was only partially free of ice. No further reports have been received.

11, Concord Mill Pond

Upon a report of a fish mertality by Mr. Gerald Beisel of Concerd,
Institute personnel checked on this pond which lies in the drainage of
the North Branch of the Kalamazoo River. A concentration of dead fish
was found near the outlet and others were scattered lightly aleng the
shore above the railrcad bridge. A summary of species found is given
in Table 3. The northern pike population is reported as low, none having
been eaught er observed during the entire winter. A few were reported
eaught in the summer of 1947. A considerable number of dead fish were
reported to have washed over the outlet dam. It is oonsidered that the

winterkill in this instance was serious but not complete.
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12, Pieckerel Lake

This is a small private lake of about fifteen acfes which has been
subjeeted to winterkill in past years. Observations were made by Insti-
tute persomnnel on March 31, 1948, Many dead fish in an advanced stage
of decay were found along 1,000 feet of the southern shore; the greatest
concentration being near the outlet. A small earthen dam at the outlet
raises the water about two feet above normal. High water and extreme
decay made counts impossible, but the intensity of kill was estimated
and summarized in Table 3. The winterkill in this lake is censidered
medium to heavy. Live fish were observed in the outlet stream and in
the flooded mershy areas.

13, Little Muskrat Lake (designated as Muskrat Lake on the county map).

Winterkill has oocurred on this lake in previous years. Om March 31
obgervations were made by Institute persenb.el along 1,500 feet of the
western shore. Though the water was extremely high, hindering observa-
tion, very few 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.

1. Tamarack Lake (near Lake View)

Mr. Claude Lydell, Distriet Figheries Supervisor, recommended that
observations be made on this lake for presence of a winterkill. Winter-
kill has occurred here in frev‘lous years., On April 1, 1948, Institute
personnel 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 prier to the survey. The wind had been pre-
dominently from the north, end sea gulls and ducks were observed and

reported numerous sinee the ice went out. There was a light concentration
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of deed fish along 2,500 feet of the socuthwest shore and a heavy concen-
tration along 2,500 feet of the gouth shore. The heavy eoncentration of
fish was mixed in a washeup of erushed ice, thus making acourate counts
rather difficult. An estimete of the number of dead fish along the
south and westerly shores was made by the same method used on Grass |
Leke, Jackson County, only fewer counts were made as the time was &
limiting factor. A summary of the total number of each species counted
along the shores is given in Table 3. Though the winterkill on this
lake is oonsidered very heavy, it was not complete. No ﬂorthern pike
were observed aleng the shore, but it was reported that violators had
been caught spearing pike in the lakes & few days previcus to the sur-
vey. Scale samples were taken from a representative sample of the speeies
found along the shore. |
15. Duck Laks

Mr, Claude Lydell, in & letter to Regional Fisheries Supervisor
R. S. Marks of Jackson, on February 5, 1948, relates that after reports
of a fish mortality on Duck Lake he made some observations on February 2,>
and found no dead fish; but on talking with fishermen, found that fish
had concentrated at the west side of the lake (near outlet), and with
ice and snow conditions such as they wére a winterkill was imminent.
(Decoy minnows used in spearing shanties lived only a few minutes after
being put into the water).

This lake was then added to the }ist of lakes opened to special
reguletions to harvest striken fish before & winterkill occurred.

the lake

Winterkill occurred here in 1945 and/\was replanted in 1946 with bass

and bluegills,
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On April 1, 1948, Institute personnel secompanied by Mr. Lydell
made & swrvey of a reported winterkill on this lake. Observations were
made along about two and a half miles of shore line, and some 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 island opposite the outlet. The total area of concentra-
tion was about 1,000 feet. Very few fish were observed in the submer-
gont weeds or on the open bottom. The lake became free of ice on
Mareh 30, but had some open water for abeut 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 of species counted is found in Table 3, The total of about
8,000 fish is comsidered 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 since the spring break-up occurred; therefore we conclude that
the winbterkill is, though signifieant, 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 Duck 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 19,5 and was restoocked in 1946. Mud Lake was also
put en the list of lakes open to special fishing regulations this winter.
No report has yet been received as to the amount of fish that were har-
vested under these regulations, or has there been any reports of a
winterkill, Roads in the vieinity were impassable at the time (April 1)

a survey was made on Duok Lake.



-2l

We were able to check on Little Mud Lake which is in the ‘same
drainage as Mud Lake and tied into same by a small creek. Scme iee
was 8till presemt and the water was too high‘to nmake sultable observa-
tions. No dead fish were observed along the west shore of this lake,

17. Hisington lLake

This small lake has been subjeot to severe winterkill in past
seasons and was thus added to the list of lakes put under special
winter fishing regulations. No report was received as to the outcome
of this experiment and no reports have been reeceived of a winterkill
this season. This lake was not checked in the April 1 survey due to
bad road conditions.

18, MeBridets Lake

Mr. C. Glon McBride of Roekford reported a severe winterkill by
letter to the Conservation Department, on April 13, It was investi-
gated by Conservation Offiecer Earl Bigeiow on April 1, He reported
a "bad kill,"™ but did not mention the species affected other than to
indicate that "even..ececeeset large number of bullheads™ were found
along the shoré. Mr, McBride states that there heve beén no such kills
for nearly thirty-five years in this particular lake.

19, Crooked Lake

A reported winterkill was investigated by Mr. E, Basford, Mr. S.
Lievense and Conservation Officer R. Price on Mareh 15, A very con-
siderable number of dead fish of several speclies were seen. Dissolved
oxygen values at three widely separated points in the lake varied from
0.1 to 0.7 p.p.m. Mr. Liovense returned to the lake on April 11, and
made an estimate of the relative abundance of dead fish of the several
species seen., These are listed in Table 3. The loss was thought to be

moderately heavy, but not camplete.
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20. Jas Jumgle Bayou
Bluegills, crappies and bass were eﬁserved suffering or dead on
January 28, by Mr. Wm. Zolund. The extent of the damage was not deter-
mined. A foul odor was reported from several holes which were cut
through the ice at various points in the bayeou.

21, O'Brien Lake

Mr, John Kroll, Conservation Officer for Kemt County, reported a
winterkill on Februwary 9. The species affected were mud pickerel,
bullheads, pereh, "sunfish," and chub sﬁekers, all of small size, An
estimate of total ﬁumbers killed was not made, but the kill was thought
to be heavy. A previous loss had occurred during the wianter of 1945-L46.

22, Sulliven Lake

An wnspecified number of small fish of undesignated species (pre-
sumably bullheads, mud piekei'el and sunfish) were reperted éuffering or
dead by Mr. John Kroll on February 9. This is a small private lake. A
winterkill was reported previously in 1945,

23, Legghbt's: lake (part of Oakland Lake)

This is a shallow, weedy lake and has been suspected of winterkill,
On Mareh 26, 1948, Institute personmel in making observations here found
an obvious but light winterkill, which should have no serious effect on
fishing conditions., Approximately 200 dead fish were counted where they
were concentrated along 100 yards of shore line. A summary of intensity
ef species counted is found in Table 3.

2l Moon Lake

Mr. Harold Hughes, Distriet Fisheries Supervisor, relates in a

loetter to Mr, R. S. Marks on February 17, 1948, that he investigated a

report of probable winterkill on the day prior. From observations made
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in the company of Mr. Melrose who owns most of the property on this laks,
he concluded: "A few dead bluegills were observed on the lake bottom below
fish shanties. from which observations were made. The water supply is
from springs and on the west side of the lake therewas quite a large opene
ing in the ice resulting fram 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."

This lake was subsequently put under the speeial winter fishi.ng.
regulations, No report has been received as to the effect of those
regulations or whether a heavy mortality occurred.

25. Bertha lake

A winterkill was reported to Mre. J. T. Wilkinson on April 2, and
investigated by Mr, Stanley Lievense on April 9, A heavy kill was ob-
served, Estimated numbers of the various species present are shown in
Table 3. 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,

25, Mud Lake, Washtenaw County

It is the opinion of residents at Sugarloaf Lake, which is connected
%o Mud Lske to the west :uy a small stream, that large numbers of fish
hateh in Suga.rloaf”a.nd migrate into Mud each spring or summer and die of
winterkill the following winter,

On March 2, 1948, Institute personnel made observations along a
half mile of the west and south shores (toward whieh prevailing winds had

 been blowing) of Mud Lake and found only a light occurrence of winterkill,
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An actual count along this streteh of shore line showed about 50 dead
centrarchids. This is not considered importsnt enough to effeet the fish
population of this lake, er Sugarloaf from whieh drainsge ococurs.
27. Long lake

Upon receipt of reports of past winterkills by locel residents, and
the Regional Fisheries Supervisor, Stanley Lievense, District Fisheries
Bioclogist, and two local persons made an analysis of water at two difa
ferent stations on this large, shallow lake. The amount of dissolved
oxygen varied from O.l and G.g PePelte &t & two fost depth to 0.l pepem.
at a four foot depth, where the maximum depth was five and six feet,
respectively.

Realizing that such small amounts of dissolved oxygen are conducive
to severe winterkill, an immediate report was made and this lake was put
on the list of lakes open to special winter fishing regulatiens. No
reports have been received to date as to the results of these regulations

or whether a winterkill oceurred.

Summary

Of the forty-three lakes in southern Michigan li;ted in this report,
observations were made on thirty-two of them at intervals between Janu-
ary 15 and April 1, 1948,

Ice and snow conditions preveiling over an extended periocd (Decem-
ber 15 to April 1) were found eonducive to winterkill. Of the twenty
lekes on which oxygen analyses were made the following showed a very
low amount of dissolved oxygen: First Sister, Green, Sugarloaf lakes in
Washtenaw County; Batteese, Merkle, Grass lakes in Jackson County;
Haven Hill, Mud, Robinsons, and Richmond lakes in Oakland County; Belas
Lake in Cass County; Munro Lake in Cheboygan County; Keeler Lake in

Van Buren County; and Long Lake in Wexford County.
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The amount of severe winterkill was probably held to a ninimum
by a theaw which occurred during the week of February 13-19., This
eliminated the snow blanket from most of the lakes in the southern
half of lower Michigan and large amounts of wagrated snow water drained
through the fraetured ice.

Of the thirty-two lakes examined no camplete winterkills are believed
to have occurred. Relatively heavy kills were encountered on Gress and
Leeke lakes and Conecord Mill Pond in Jackson County; Pickerel Lake in
Kent County; Duck and Tamarack lakes in Montealm County; Moon Lake in
Shiawassee County; and Belas Lake in Cass County. There are undoubtedly
others that come under this eategory that have not been reported er on
which observations were not made. Lakes on which light kills were ob-
served are First Sister, Creen and Mud lekes in Washtenaw County; Haven
Hill and Legget's lekes 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 winterkill on which observations were
not made when the ice went out because of impassable roads.

Conclusions and Reecommendations

Despite the severe winter of 1047-1948 it ean be concluded that the
winterkill on southern Michigan lakes as a whole was comparatively light.

Whether the kill was light or heavy, evidence of winterkill as ob-
served and reported over a period of 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 beoome low in dissolved oxygen end follow up by a "gpring
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mortality" periodically, when the snow and ice conditions prevail over
en extended period during mid-winter.

The results of field observations after the spring breakup are
available for only two of these lakes (Leeke in Jacksoﬁ County and
Duck in Montealm County).

‘Ten lakes were opened to special winter fishing regulations under
authority of Aet 165, P.A, 1929 as amended. Observations showed that
despite the opportunity of fishermen to take all species of fish present
byvhook 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
been opened :;::iese special regulations earlier in the season, a mor-
tality would not have occurred, but at least more fish would have been
utilized by the publie, in the light of an all-over picture of the
winterkill situvation, it is believed that special regulations should be
set up for all lakes that are subjeet to winterkill, This does not
necessarily mean that lakes should be opened to spearing and netting of
any or all species present. Rather, regulations permitting hook and
line fishing in their respective open seasons with no limit on size or
cateh per day might result in less waste.

It might be argued that it is illogical to restock those species
that are most subjeet to winterkill in these lakes year after year,
That is, on some lakes bass and bluegills kill out ysar after year, while
perch and pike, which can tolerate lower amounts of oxygen eoncentra-
tion, survive in relatively greater numbers It might be presumed that
many of these lakes would support more perch, pike and other tolerant
species if the bass and bluegills were net 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 l 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 for

the eight or nine years following restocking.
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