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ABSTRACT

A bielogicasl survey of Muskegon Lake, Muskegon County (T. 10 H,,

R. 16, 17 ¥., Many Sections) was conducted during tbe periods June 16 to
July 8, and August 28 to September 9, 1950.

Most of the shore of the lake i occupied by the cities of Huskegon
snd North Muskegon. The lake is subject to diverse uses. HNueh of the
southern half of the lske has been dredged. Becsuse of the industrialized
nature of the shore, liftle fishing is done in this part of the lake.
Natwural shoals remain along the northern edges of the lske end it is
there most fishermen concentrate their efforts.

Muskegon Lake does not stratify and has no layer of water that would

@upyurt trout throughout the summer. Yellow perch, bluegills, and rock

bass are the main species caught by fishermen, though at least 1) species

vere recorded in the creel census of 1948, and 31 species were collected in
the present survey. Walleyes, largemouth bass, punpkinseed sunfish, black
crappies, and white bass are prominent in catches. Game fishes altain
average growth rates as determined from state-wide growth data.

Pollution effects on bottom life were studied. Pollution seemed local-

ized near the sources and of no serious dsnger to the fish life of the lske
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88 a vhole. Small fish kills due to pollution have been reported in the

pagt but measures for preventing pollution are either being taken by the
offenders or are being discussed with the Water Resources Commission.
Muskegon Leke is producing sbundan® populations of most game Fishes
for which the lake is suited. Walleyes were present in relatively emaller
numbers. Various sges and sizes present indicate the leke is either
producing reesoneble numbers or that it is recrulting a population from
elsewhere. Observations and netting results seem to coufirm suggestions
indicated by previous studies; that high winter and spring walleye popu-
lations sre recruited from Lake Michigan end that these fish enter the

lake en route to spawning arees in the Muskegon River.
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A biological survey of Muskegon Lake, Muskegon Cownty (T. 10 N.,
R. 16, 17 ¥., Meny Sections) was conducted during the periods June 16
to July 8, and August 28 to September G, 1950* Located in southwestern
Michigan, and directly gonmcte& with Leke Michigan, ite southerly shore
is occupied by the city of Muskegon, while its northerly shore is pasrtly

occupied by the campanion city of Horth Muskegon.

I:gtrodmtien

The most striking aspect of Muskegon lLake noted by the swvey part;?y
ig the diverse use to vhich it is subjected. Economically the lake has

been important to industry ever since the lumber boom of the 1870's when

great rafis of loge were floated down the Muskegon River to the mills

along the vater's edge {(Glasgow, 1939). Plants of many industiriesg have
today supplanted the sawmills, The lake is the depository for much
industrial and domestic waste., Emptying into Leke Michigan, it serves as
& port and harbor for lake freight carriers and passenger boais, as well

as commercial fishermen.

Messrs. Kenneth L. Peterson (leader), Donald R. Peterson, and
Ellis B. Hayden, Jr., Operation of trap nets by J. H. Claridge, Henry Vondett,

and Raymond Frits,
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Despite heavy industrialization 61‘ most of its shoreline end the
crigs-crose Of shipping lenes, Muskegon Leke has sttracted the suumer
resident, and many cottages m imposing hcms lipe its north shore.
There is little bathing in the lake because of the keen competition

 from Lake Michigan's clean waters and sandy beaches. But the lake serves

&s a harbor for plessure craft which cruise Lake Michigan, It has had a
long history of fishing popularity. Its shores are ringed with boat
liveries, and it is heavily fished. It seems likely that the fish of
this lake will continue to be an important atiribute. This report deals
with the fish populations and the physical, chemical, and biologieal
characteristics of the lake which affect fish life.

Physical eharacﬂristics

Muskegon lLake is generally elongate in shape on a northeast-
southwest axis, It is typical of those lakes in the southern part of the
lower peninsulsa which have originasted as flooded river besins. This flood-
ing was caused by a gradual pile-up of water in the southern ends of the
great lskes as s result of san uwplift of the northern part of the state A
following the retreat of the glacier (Scott, 1921).

8hoals along the northern edges of the lake indicate thet normally
the lake might have hed brosd, shallow shoals and a deeper, trench-like
basin in the central part of the lake. Much of the southern half of the
lake .has been dredged to meintain shipping channels, a U, 8. Wer Department
Harbor Map indicates. Only remnants of the shellow shoals on thls side of
the lake remein between the docks and piers that line the south shore.

The lake has an extensive drainasge sysiem to the north and northeast,
congisting primarily of Cedsr Creek and the Muskegon River. The Muskegon

River drains some 2,663 square miles (I. F. R. Report No. 1247). The
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drainage system extends through the ceniral part of Muskegon County
which is a level to rolling plein of losmy sand that sprroaches the
eastern and southern edges of the lake., To the north of the lake is the
Whitehall moreine, vhich has more diverse end heavier soil than that of
the centrsl plain. The origingl forests of the plain were pine, while
those of the moraine were hardwoods, (U. 8. D, A., 1929.) To the west
of the lske are post-glacial sand dunes which have for the most part
become stabilized by forests and other vegetation,

Inlets to Muskegon Lake sre numerous, Besides Muskegon River and
Cedar Creek, there are Green Creek, Ryerson Creek, Four Mile Creek,
Ruddiman Creek, Bear Lske, which is fed by Bear Creek, and two small
unnamed creeks, one of which is intermittent. The lake has only one,outlet
vhich traverses some %,000 feet of sand dunes and empties into Lake
Michigen behind & breskwater. The outlet is malntained as s dredged
chennel 20 feet deep to facilitate shipping.

Little fluctuation of the water level was noted by the survey party.
In an esrlier survey (1936) it waes noted that the water level may fluctumte
from one to three feet dwring the season.

The lake hes & surface area of 4,150 acres (U. 5. War Department
Harbor Mep, 1933) and & maximun depth of 70 feet. With sbout ten percent
shoal area, by far the greater part of the lake is over 30 feet in depth,
much of this area ranging from 36 to 70 feet. Botiom soils range from
sand on the shosls to muck and pulpy peat in the depths. The water is
brown in color. A secchl disc reading of six feet was racorded.

Because of the shallow penetration of light, indicated by the low
secchi disc reading, vegetation disappears almost wniformly at about 12
feet. By far the greater part of the shoal area is under six feet in depth,

however, and vegetation is not resiricted from lack of light.
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" Yegetation is restricted, though, by the sandy nature of the shosls. In

some protected bays, where debris has collected and the soils have been enriched

from the surrounding land, more profuse vegdation exists.

Meraﬁﬁrz and Chemicel Characteristics

Temperature and chemical data were obtained in mid-August, the period
when lake temperatures are near the maximuu for the year. These data reveal
vhether a lake is suited to cold-water species such as trout, and give some
indication of the expected general productivity of a lake, A Consumers
Power plant makes some use of the lake water for steam cooling. A series
of temperatures was taken to ascertain the effect this use might have won
lake temperatures. |

The lake was found to be unstratified, as it was when surveyed in
1936. This means that Muskegon Lake, during the summer, does not separate
into distinct layers of water é;ifférentiated by their temperatiure characteristics as
do many inland lakes. Generally vwhen & lake siratifies, it contains a middle
layer of water, known as the thermocline, which usually is cold enough and
vhich may contain sufficient dissolved oxygen to support trout. Trout re-
quire temperatures not over T70° P. and oxygen to the extent of at least
3-5 ppm. Lakes which are stratified way also have a cold layer of water
on the bottom which somelimes has enough oxygen to support cold-water
species, The third, or top, layer of water in such a lake msually hes an
adequate supply of oxygen, but is ge'nerallfy too warm to support trout.
Muskegon Lake has no layer of water that would support trout throughout the
summer. On August 19, 1950, water temperatures ranged from 72° F. at the surface
to 63° F. near the bottom. Dissolved oxygen content was 5.82 ppm. &t the

surface and dropped to 0.08 ppm. at the bottom.
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Oxygen divsappemd, for all practical purposes, at sbout 40 feet,
and the large area which is deeper than 40 feet, thus becamea.v rather barren
of fish }life during midsummer. Of the warm-water species, yellow perch
seem to be the only fish that consistently forage in water of low or almost
no oxygen content. Catching these fish in deep water, therefore, does not
necesserily mean that other wsrm-water apecies are present.

The water of Muskegon Lake is modersately hard. Methyl orange
alkalinity, messwed in ppm. of calcium carbonate, was 110 ppm. at the
surface and 125 ppm. &t bottom. The pH was 8.2 at the surface and 7.2 st
bottom. Water of moderate hardness is regarded more productive biologically
than soft water.

The swrvey party investigated a complaint that water used by the
Consumers Power Company to condense stesam was returned to the lake at such
a high temperature that it made ice fishing in the vicinity of the North
Channel (Cedsr Creek) unsafe. The complaint alsoc stated that the unusually
varm vater concentrated white bass which were congregating for the spawning
run, making it easy for anglers to teke "too many fish."

on July 6, this mti;az*-m diséussed with Mr. John Howard, superintendent
of the plant, vhich is located on the east end of the lake between Cedar
Creek and the Muskegon River.

The generators used by the power plant are steam driven. In order
to schieve full economy of operation, the plant pumps water out of a channel
from which the Muskegon River has been diverted to condense steam after it
has been used to power the geperators. In this way pure water ¢an be used
over and over again to operate the generstors.

During werm westher the plant uses 100,000 gsllons per minute. This

is a rate of 50,000 gallons per minute per wnit (two of three units operating).
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At other times each unit requires 27,000 gallons per minute,

Generally there is & rise of from 15 to 20 degrees in the temperature
of the water used by the plant, Mr. Howard said. Temperatures of the water
at the intske and discharge outlet were taken to ascertain what this might
mean on a summer day. Water at the intake (on July 8 at 4:30 p.m.) ranged
from T8° P. at the surfsce to 77° P. at a depth of five feet. Water at
the mouth of the outlet pipe (where it enters the discharge channel)
ranged from 90° F. at the surface to 91° F. at a depth of three feet,

This was & rise of from 12 to 13 degrees.

To determine what effect this heated water had on the lske, if any,
the party took & series of temperature readings from the mouth of the dis-
charge pipe to & point well out into the lake. It should be noted that the
discharge channel from the mouth of the outlet pipe runs sbout 1,700 feet to
the North Channel (Cedasr Creek) at a point some 1,250 feet from its mouth.
Or, in othervords ., the heated water must run some 2,950 feet before it comes

to the lake,

At the mouth of the discharge chamnnel, where it empties into the North
Channel, the surface temperature read 87° F., and at a depth of two feet the
temperature was 85.1° F.

At the mouth of the North Channel the surface temperature was 85° F.,
and et a depth of two and one-helf feet (the river bed) the temperature was
70.5° F. Compared with the temperature recorded at the mouth of the outlet
pipe, this is a drop of five degrees at the swrface and 20.5 degrees at two
and one-hslf feet. The effect of the cold river water is readily apparant,

About 300 yards out into the lake two more readings were taken., The

surface temperature read 82° F., and st five feet the temperatwre was 725° F,
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This shows further reduction of the surface temperature, but a slight rise

a few feet below the surface. Thus it would appesar that the river water,
including the discharge from the electric power plant, was slightly cooled at
the surface when it entered the lake, but warmed slightly from the temperature
recorded st two aﬁd one half feet (near bottom).

It seems likely that during the winter, when river temperatures are
considerably lower, and vhen less water is discharged by the power plant,
that the much greater volume of river water (over that of the discharge
channel) would have the effect of cooling the discharge from the power
plant to such an extent that it would have little warming effect for any
spprecisble depth of water or surface srea. During the winter, the river
vould naturally be warmer than the frozen lake surface, This, plus the river

current, would cause unsafe ice conditions nesar the mouth of the river.

Biological Characteristics

Almost two thirds of the north shore consists of a narrovw strip of
encroaching mersh, There is a heavy stand of bulrushes (Scigus sp.) aleng
much of the rest of the north shore at the water'’s edge. At either end of

the::lake along this shoreline are bays which are profuse with vegetation,

including bulrushes, pondweeds, (Potamogeton), coontail (Cerataphyllum),
water milfoil (')ﬂgiew 1lum), yellow water 1ily (Huphar), eel grass
(¥sllisneria), and hornwort (Chera). Where the shores encroach, bulrushes
and cattails (Typha) are dominant. On the shoals, for the most part,

vegetation is sparse and consists of Potamogeton and Chara., One exception

is s central shoal that extends midway into the lake and which is heavily

covered with pondweeds which in turn are blanketed with algse. In depth

and bottom soil this area is similer to the sparsely vegetated shoals. No
explanation for the unusually heavy growth was spperent to the party. Vegetation
present in the lske seems sufficient to provide cover, habitat for food organisms,

and spawning facilities for fish life,
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In order to determine the possible effect of pollutiaﬁg/upon bottom
fauna and flora, two bottom-sample transects were taken on either side of
a pulp end paper mill (Central Paper Compeny) in the southwest end of the
lake, and two bottom semples were taken at péssible, gsoureces of pollution
in the east end of the lake.

Residents complein of pollution from the paper mill, They say the
fish are tainted, and that they taste like a "foul" odor that is associsted
with the paper mill vhen in operation. (Certain wembers of the staff of the
former Strean Control Commission have stated that the pulp mill discharges
s waste vhich may taint fish) A lime deposit on the lake bottom near the
paper mill is the source of additional compleint, This waste comes from a
huge sludge pile which has in the past been allowed to drain into the lake.
An attempt is being made by the management to put a dike between the wasie
pile and the bay where the contamination is evident.

The sewage plant of the city of Muskegon was the subject of the following:

The State Health Department in & letter to the (Muskegon) city
mansger, November 6, 1945, stated as follows ",....%to meet the re-
quirements of this Departiment, a degree of treatment approximating
and certainly not msterially less than is currently attained should

be provided. It sppears that, to provide this degree of treatment,

additional sedimentation capacity, sludge handling facilities,

chlorination equipment and various miscellaneous items are im-

mediately necessery.” The Muskegon disposal plant has been over-

loaded, but neither the Water Resources Commission nor its prede-
cesgor, the Stream Control Commission, have adopted an order to

declasre the plent inadequate. (L. ¥. Oeming.)

The plant is located between the Middle and South channels of Muskegon River,
west of Highway U.S. 31. Treated sewage empties into both channels of the
river. The Middle channel has been diverted by the Consumers Powver Company
plant so that it flows into the South channel some 900 feet from its mouth,

This has the effect of concentrating any pollution near the mouth of one

channel only.

3’ The following several paragraphs dealing with the pollution aspect
were reviewed by Mr. L. ¥. Oeming, Chief Engineer, State Water Resources
Commission, and several of his contributions to the section are appropriately
identified, Mr. Oeming's sssistance is sppreciated.
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An offender named by the former Stream Control Commission (now Water
Resources Commission) iz the Continental Motors Corporation., This faetary. is
located at the mouth of Ryerson Creek in the esst end of the lake. Four waste
pipes were observed emptying into the lake at the plant site. Three of these
carry some type of waste, while one apparently carries hot water only. Two of the
waste pipes empty into & lagoon at the mouth of Ryerson Creek. Bushes and other
vegetation on & finger of land that demarks the lsgoon frcm the rest of the lake
have been killed and are blackened as if by oil and grease.

Construction of facilities for treatment of oil waste is now
epproaching completion at Continental Motors. (L. F. Oeming.)

Ryerson Creek has been known to carry some pollution, the sources of
vhich are described by Mr. Oeming, as follows:

Sources of pollution primarily sewage and storm water mixtures

from combined sewer overflows during periods of surface run off.

Domestic wastes from individual residences and businessges having

sewer connections direct to the creek are probably present also.

No known discharges of industrial wastes. (L. P. Oeming.)

The first bottom~sample transect taken in Muskegon lake was begun in a
bay Jjust west of the paper mill. The first twe éamples, taken in two and seven
feet of water, contained lime. Only one small plant was observed on the shoal
vhere the first sample was taken, and only dead or dying vegetation was found
where the second ssmple was taken. The first sample contained one gastropod
and one chironomid. The second contained nothing but empty snail shells and
caddis cases, |

The third, fourth, and fifth samples, taken in line with the first two
and extending out into the lake, contained 3.2, 5.9, and 2.6 cubic centimeters
of organisms, respectively. The third sample was obtained at s point about

500 ~yards from shore and the fifth & little more than three-fourths of a

nile,
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The bay in which the transect was begun has a sand shoal and a slight
beach. It is barren of vegetation and of fish, too, apparently. Immedistely west
oﬁ this bay are boat liveries and docks built in tiny bays separated by fingers
of land. In these small bays, cut off from the effects of the pasper mill
efflnent and vave action, vegetation is profuse and sunfishes spawn.

A second trsnsect was taken in's bay just east of the paper mill to
determine the effects of possible pollution on that side of the will. This
bay presents an entirely different biological picture. The shore is encroaching;
the bottom is sand, pulpy pest, and detritus; and the bsy is well vegetated.
On the day tbe bottom samples were taken, fish were noted feeding over the |
entire bay. Further comments concerning this bay follow:

Bay to east of mill receives all pulp and paper mill wastes.

Fish killings occurred twice in 1950, on August 3 and on September 13.

Observations disclose extensive sludge deposits of paper mill origin.

Company called to Commission conference November 21, 1950. Commitment

made for program of waste disposal improvements. (L. F. Oeming. )

Whereas pollution does not seem to have affected fishes and plant life
on the esst side of the mill, the volume of bottom organisms obteined was less
in all samples than the 1eé,st f‘o’f the lsst three amiés fa.kan in the transect
west of the mill. Rendom ebsé:mtions of the bottom in front of the paper
will indicete that the pollution has little effect bayond 250 o 300 feet

out into the lake from the mill, or in sbout 53 feet of water.

Waste formerly discharged through outlet direct to lske on this frontage.

Presence of gas-lifted sludges has been reported in the past. i
|
(L. ¥. Oeming.) |

Throughout the survey plan};ton was noted as abuizdant. An exemination
of bottom samples indicated that aguatic esrthworms (Oligochesta) predomiuste
in the pulpy peat soils of the depths, though midge larvee sre present in
 goodly numbers. On the shosls, caddis fly larvae, midge larvee, dragon fly

nymphs, apnd mayfly nymphs were the dominant insects forms. Scude and crayfish
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are common. In one ares every bit of detritus was literally alive with scuds.
Minnows are generally common, with one or two forme dominant (Tsble 1).

Fish were collected during the survey to determine the relative sbundance
and kinds (Table 1). Scale samples were taken from game species to compare
thelr aversge growths with the state-wide averages which have been cbtained
for seven species (Tsble 2). Thirty-one species and two hybrids were col-
lected by fowr different mgtk;a&s ;3 €111 net, trsp net, seine, and hook and hm

Netting returns and reports from fishermen and boat liverymen show thst
Muskegon lLake has an sbundant populstion of game and panfish other than
valleyes. HNorthern pike, white bass, and largemouth bass, deminate the
game fish populstion. Yellow perch, bluegills, rock bass, black crappies
and pumpkinseeds lead the panfish population. Bullheads, sheepshesads, small-
mouth bass, and warmouth bass are teken in lesser numbers than other fishsfs.ﬁh'

Rough and cbnoxious fish sre present in large numbers, They are ¢arp,
redheorses, . bullheads, sheepsheads, suckers, bowfins or dogfish, and long-
nose gars. The bowfins and gars seemed concentrated in the east end of the
lake, as were the carp, though carp sppeared distributed throughout the lake.

It seems safe to say that Muskegon lLake has a most satisfactory abunéance\ ‘n
of fish life. These fish are for the most part concentrated on the northern W
shoals of the lake and hence removed from the shipping lanes and industrialiged
areas of the lake. There asre fish to be had even along the Muskegon city
shoreline, however, and residents on that side of the lake utilize these fish.

An extensive examinstion of the shoal areas was made to determine the
extent of suitsble spawning areas for the walleye and other game fighes, It
has been noted before that these shoals are of s sandy nature. Walleyes seem
t0 prefer rubble and boulders for spawning areas, though they will use finper
gravel. Very little gravel was noted, and this was scattered. Om the indus-

trialized shores of the lake some parts of the shore have been extended out




Table 1. Muskegon Leke Fishesd

Perceat of cdllentian

Summer Burvey

Total

Game species Size range inches 1936 1950 _ Number
Horthern pike (Esox lucius) 13.9-39.4 0.2 1.8 92
White bess (Lepibema chrysops) 12.5-13.5 0.4 12
Yellow perch (Percs flavescens) 2.9-10.5 3.2 22.8 620
‘Walleye (8tizostedlon vitreum) 7.2-21.8 0.9 1.4 40
Sauger (8tizostedion canaaense) cee 0.2 0.5 16
Largemouth bass (Micropterus salmoides) 8.0-15.6 .es 3.7 110
Smallmouth bass (Micropterus dolomien) 0.2 0.3 8
Bluegill (lepomis mecrochirus k3.9 Lo.9 1,200
Pumpkinseed (lLepomis gibbosus) 17.% 10.6 312
‘Rock bass (Amblaplites watris) 3.2 8.2 240
Black crappie (Pomoxis nigro-maculatus) 0.9 8.3 2hh
‘Warmouth bass (Chaencbryttus cofonari) ) “ee 03 1
Pumpkinseed x bluegill 6.9- 9.1 vee 1.0 29
‘Pumpkinseed x warmouth N oo .03 1 2,935
Coarse f£ish
Common vwhite sucker (Catostomus commersonnii) 8.0-21.0 140
Redhorse (Moxostoma) 12.5-23.7 69
Freshwater sheepshead (Aplodinotus grunniens) cee 16 &l\;
Noxthern channel catfish ﬁctalurus lacustris) voe 3 )
Northern blsck bullhead (Ameriurus meias) vee 85
Northern brown bullheed (Ameiurus nebulosus) §.7-10.7 37
Rorthern yellow bullhead (Ameiurus natelis) 4.8-13.3 12 362
Forage fish
Western golden shiner (Notemigonus crysoleucas) eee 28
Northern blacknose shiner (Ko%rapis bheterciepis) cee 83
Bluntnose minnow (Hyborhynchus notatus) aes 126
Northern brook silversides (Lebidestbes sicculus) 1
Western banded killifish (Pundulus diaphanus ) ans 10
Northern log-perch (Percine caprodes semifesciate) eee 1
Iowa darter (Poecilichthys exilis) 8
Tadpole madtom (Schilbeodes mMOLLi mcllis) .is 1 258
Obnoxious Fish
Northern longnose gar (Lepisosteus osSeus oxyurus) 17.2-33.% 27
JB@wﬁn (Amia ca.lva.) 17.4-24.0 26
\ 6.1-24.2 8 131
' 3,000

\;/ Collected with gill net, trap net, seine, and hook and line.
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Table 2. Growth Rate of Muskegon Lake l"isheéfy

' Growth
Species I I1 III Py V VI Vil i Viix X index
Walleye 7.1 1.6  13.h 16,3 17.7 16.6 16,6 20.1
(2) (1) (3) & (& (&) W) (1)
Yellow 3.4 5,7 64 8,0 8.9 9% 10k 10.5 +0.2
perch (28) (13) (8) (8 (T) ©) B ¢ 3 (1)
Largemouth 5.8 9.3 1l1.3 13.0  14.3 +0.8
vass ) @ @ (0 (5
Bluegill 2.3 k1 5.6 52 6.3 6.5 6.8 0.5
(9) @3 (0 @ (@ & (3)
Pumpkinseed 2.5 3.9 5.7 5.9 4.5 | +0.1
(9) (21) (1) (8) (1)
Rock bass 2.9 4.0 5.6 T.3 1.5 8.1 9.9 9.2 +0.1
(1) (10) (26) (18) (1) (%) () (2)
Black 3.hk 6.3 7.5 -0.1
crappie (2) (1) (1)

\Y Those species for which state-wide averages have been determined, except walleyes,

Growth indices are the average deviations of year classes from the astate average.

For

panfish any deviation within the range +0.5 to -0.5 is econsidered normal--and is average
growth, For gsme fish such as largemouth bass, a deviation of one inch or +1.0 to -1.0

i8 allowed.

Any index figwre within this yange also ig considered aversge growth.
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into the lazke by the dumping of debris and wastes. In some cases broken
fragments of concrete and other rubble extend down into the water from
these piles. Deséite the extreme drop-off csused by these fills, it may
be possible that limited spewning areas sre available at some of these
places. Other possgibilities for spawning on substitute meterial ekist in
water of about 12 feet where rubble, usually in the form of cinders and
similar materisl, has been dumped into the lake. Hnlléyes ususlly spawn
in water three feet deep or less, however, Extensive clam beds have been
reported in the leke, and many clem shells were retrieved by the survey
party from their nets. If such beds do exist, they may slso offer spewning
ereas. But from all appearances, spawning areas in the lake for walleyes
are limited in number and extent. The Muskegon River, however, should offer
adequate spawning grounds especially in the upsiresm sreas of fasiter water |
and gravel bottoms. |
Areas for those sunfishes which prefer gravel for vs;p:aming are extremely
limited, Redds of pumpkinseeds and bluegills yere noted in pure sand., Each
redd contgi:ié& severel small saail shells (énail shells are abundant),
hove?\er, these apparently proving 1_;0 be a satisfactory substitute for gravel.
ene indication of the congestion on spawning grounds is the extensive
hybridization between bluegills and pumpkinseeds. Sunfishes such as large-
mouth bass and bluegills have been noted to Spaim around the roots of vegeta-
tion where gravel is lacking. Appgréhtiy«-sﬁch spawning takes place in Muskegon
Lake. Rock bass seem little bothered by the lack o2 gravel and utilize bits
of debris that are always to be found along the smis,. Dense vegetation and
marshy areas seem to be providing aaiisfactary apa#ni;xg sreas for perch and
northern pike. It should be noted that the lake recruits & sizesble portion

of its yellow perch from Leke Michigsn, and the "run” provides residents with

excellent fishing.




The survey netting éhwed that the walleye is limited in abundance
during the summer. The various ages and sizes of those which were collected
indicate that the lske is either producing & reasonsble number of walleyes
or that it is recruiting & smsall population from elsewhere.

Boat livery opersators reéport that the last good walleye fishing existed
in Muskegon Lake about four or five years ago. The largest numbers of these

ish reported recently in the general creel census were in the years 1946
and 1947, although walleyes in numbers were reported during the period 1933
to 1936. Some of the livery operators believe thet the population is on
the upswing, that it goes in cycles, These men reported an increasing abun-
dence of small walleyes from five to seven inches and 10 to 14 inches caught
through the ice by perch fishermen during the winter of 1949-50. A good
catch of walleyes in the diverted channel of the Muskegon River was reported
during the spring of 1950, These figh repartedly ranged from 10 to 17 inches.
The sigze of the walleye populstion in the summer is not necessarily related
to the number of welleyes found in the lake in the winter and spring, since
it is known that there is a large spawning run through Muskegon Lake.

Perch seem to be the fish most utilized by the asngler. Bluegills and
rock bass were slso noted as prominent in catches. A special creel census in
1948 and twelve years of general creel census records from 1933-194%9 (ex-
clusive of some years) confirm these cbservations (I.F.R. Report FNo. 1246).
In 1948 the special creel census showed that yellow perch, bluegills, and
rock bass were caught in largest numbers, and in that order of asbundance.
Angling success, measured in catch per hour, compares favorably with records
from other southern Michigan lakes. Average catch per hour for twelve years
in the general creel census was 1.87. The catch of yellow perch seems to have

veen the influencing factor in the yearly caitch per howr in recent years.
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During the 1948 census period, May to September, s total of fifteen species
of fish were caught by anglers. Besides the three species mentioned, gesme fisgh
taken were; largemouth and smallmouth black bass, walleyes, and northern pike.
Other panfish caught included pumpkinseed sunfish and black crappies, Non-
geme fish teken were suckers, white bass, bowfins, catfish, bullheads and
saugers.

Records show that panfish are caught in largest numbers. They comprise
91.h percent of the catch. Geme fish make up 6.8 percent of the catch. Still
fishing was the method employed by the large majority of fishermen. Trolling
and casting vere the next most frequent methods used, while closely following
these were anglers using & combination of methods.

It wes estimated that about 40,000 angling days were spent on Muskegon
Lake in 1648 during which anglers fished 138,000 hours and caught 133,000 fish.

A summary of creel census records taken in twelve years between 1933-19%9,
shows the same end resulis as the 1948 census indicated. Yellow perch, bluegills,
and rock bass, in that order, were caught in most numbereg., In variocus years,
however, the number of walleyes, bluegills, or rock bass exceeded thos of
yellow perch, In 1933-1934 walleyes topped the list. In 1935 rock bass were
most numerous in the catch. In 1942, 1944, bluegills took the honors.

‘Phe number of walleyes taken declined after 1936. They have been reported'
in small numbers ever since. Of the other fishes reported in the genersl creel
census during the twelve years, black crappies, pumpkinseed mmfishv were promi-
ment. Northern pike, white bass and bullheads were reported in lesseér numbas,
and other fish were of little significance.

The survey party noted that anglers tend to fish well out into the lake
near the drop-off both when still fishing and when trolling. Yet along much

of the shore where bulrushes and cattails encroach there are small; protected




bays, in which many legal perch, bluegilis, pumpkinseed, largemouth bass,

and bluegill-pumpkinseed hybrids vere either tsken by seine, hook and line,
or observed in the shelter which these encroaching shores provide. Few
fishermen were noted utilizing this "edge" or "bay” fishing.

This large fish population of Muskegon Lake may be overlooked and hence
not :L’izlly utilized where anglers are concerned with one species of fish only,
guch as the walleye. If it is true that spawvning facilities are limited,
that the walleye population is recruited from Lake Michigan and that walleye
populations ere subject to fluctustion, then it seems that the angler might
well concentrate on other geme fish when these factors combine to cause 2
temporary decline in the walleye population.

No mansgement regulations are being made. Those species of fish for which
the lake is suited are reproducing satisfactorily and are present in adequate
numbers. Vegetation, deadheads, and piling provide the needed shelter. Fol-
lution is either being controlled or measures for its control have been pro-
posed. Special as well as general fishing regulations apply to the lske and
are adequate,

Summsry

Muskegon Leke has had an historical association with commerce and industry.
Tt seems that the commercisl use of the lake will continue to be of primary
importance.

The lake produces an abundant fish populstion, and it is heavily fished.
Game fish attain average growth. Yellow perch, bluegills, and rock bass meRe
up the bulk of the catech. 8till fishing is the predominant method of angling.
Angling success, measured in catch per hour, compares favorably with other

records from southern Michigen lakes. The perch is responsible for fluctua tion

in catch per hour.
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Walleyes are limited in abundsnce during the summer. Verious ages and
gizes of those collected indicate thet the lake is either producing e réasonable
nugber of that it is recruiting a small population from elsewhere. ’

Pollution has sffected fish 1ife locally slong the south shore of the

lake, but is either being controlled, or measwes for its control have been

propoged.
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