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A biologieal •~Y ot Muskegon Late, Muskegon County (f. 10 N., 

R. 16, 17 w., Many Seettons) .a conducted dut"ing the :;;,-erioda JWle 16 to 

July 8, and August 18 to September 9, 1950. 

Most of the shore of the lake is occupied by the ci'tieG of Mt.$keion 

and North Mualmgon. !'he lake is subject to diverse uses. MWJl\ of the 

iatural shoals rema:l.u along the northern edges ot the lake and it is 

there most fishermen concentrate their efforts. 

\.,support trout throughout the summer. Yellow perch, bluegills, and rock 
\ 

vere recorded in the creel census of 1948,, anti. 31 species wre collected :tn 

the present survey. Walleyes, largemouth bass, pumpkinseed sunfish, ble.ek 

crappies, and vhite bass are prom.in.er.rt in catches. Game fishes attain 

average gowtn rates as determined from state ... 1Jide growth data. 

Pollution effects on bottom life were studied. Pollution seell'ied local

ized near the sources and ot no serious danger to the fiP life of the lake 



as a whole. Small f:Lah kills d:ue to pollution have been reported in the 

past but measures for preventing pollution are either being taken by the 

offenders or are being diseased with the Water lesources Oomm.iasion.. 

Muskegon Lake is :producing abundant populations ot most game fishes 

tor Which the lake is au.i.ted. Walleye• were present in relatively smaller 

numbers. Varioua ase• and sises present i.ndicate the lake is either 

producing reasonable numbers or that it is recruiting a population from 

elsevbere. Obsel"Va:tions and netting results seem ,to conf'i:r:m. suggestions 

indicated by previous studies,; that high winter and spring walleye popu

lations are .recruited from. Late Michigan and that these fish enter the 

lake en route to spawning a.reaa in the Muskegon River. 
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A BIOLOGICAI, SUIYff .OF KUSQQOU LAD 

A biological SUffey of Musb!gon Lake, Muskegon County {!. lO 1., 

I:. 16, 17 w., Many sections) was con4uetea. during the perioa.. June 16 

to hlY 8, an.ti .A:ugut 28 to S.ptmaber 9, 19;0 , Located in southwestern 

lliehipn, and 4ii'ectly c;Oml.f!H,tted With Lake· Michigan, its tU>utherly -~ 

ie 0¢.Cupied. by the city ot Jtu1-gon, 1'hile its northerly ah°" ie pa;rtly 

occn1pted. by the e~ien city et J~ Muaketson. 

'.t!be 140at atriking &8"Ct ot Muakegon Lake noted by the •~Y part.fV 

ia the 4:tverse wse to vb.ich it f.a aubjecwa.. Bconom.icall.y tu lake has 

been i11Portet to industry e-ver atnee tu luaiber boa ot the 1870 '1 When 

sne.t rafts ot lop wre tloated down t.he Muskegon !liver to the mills 

a.long tlle water's edge (Glaagov, 1939). Plant• of many industries ha.ff 

today •~planted the anm.ills. in. lake is the a..tpository tor much 

industrial antl a.omeatic \lUte. '.bptying into Lake Michigan, it •rve• u 

a port and harbor for l.&J.ra freight cu-riera and passenger boau, u wll 

~ Mtutsrs. Kenneth L. Petenon (Lttuer), Donald R. Peterson, ·and 
E1l1a B., :eayaen, Jr. Operation of trap nets by J. a. Claridge., Henry Von&Jtt, 
and lta,monti f.riU,; 
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Jesp:t te heavy UJ.d.ustrializa:tion of IIOS't of its shoreline ad the 

criss-cross ot shipping lanes, Muskegon Lake has attracted the aumm,n• 

resident, and many cottages and ~sing h.c.als line its north ah.ore. 

There is little bathing in the lake because ot the keen competition 

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

u a harbor tor pleasure cratt which cruise Lake Miehigan. It has had a 

long histo,-y of fiehing popul.a'ri ty. Its shores are ringed Vi th boat 

liveries, and it is he&vily fished. It sens likely' that the fish ot 

this lalm Will continue to be an important attribute. This report deals 

With the fish p0pulation.s and ta physical, Chemical, ana. biological 

cha.ra.cter11tic1 or tbe lake which atf'ect fish life. 

fhl!ical Olla'racteristics 

Muskegon Lake is generally e.longate in Shape on a northeast-

southwest axis. It is t3Pic&l of thoM lalms in the aouthen p..-rt ot the 

lowr peninsula which have 01:"iginated as flood.eel riYer basins. !his flood

ing -.s caused by a gradual pile-up of vater in the soutbern ends of the 

gre.at lakes as a result of an uplift or the northern part of the state 

following the retreat ot the glacier (Scott, 1921). 

Shoal.a along the northern edges of the lake indicate that normally 

the lake might have had broad, sballov shoals and a deeper, trench-like 

bas in in the eentral part of the lake. Much of the southern halt ot the 

lake has been dredged to maintain shipping ehamlels, a V. S. War Department 

Harbor Map indicates. Only remnants of the shallow shoals on this side of 

the lake remain between the docks and piers that line the south shore. 

The lake hu au extensive drainage system to the north and northeast, 

consisting primarily of Cedar Creek and the Muskegon lUver. !he Muskegon 

.Biver drains some 2,663 s,uare m.iles (I. r. B. Beport Bo. 1247). !he 
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ctr&im'l,ge 1,-awa ·extenu throup. the c.nv&l .p-.rt or ._..,_ Couty 

'Whteb ts • l.flrN1 to rolling ;plain ot ~ $,a.ml that approachee tlia 

••ten -.a. •~ ••• or tne lalre. to 1ihe nonh ot the le.kit 1• the 

Wh1tella.ll mor•1ne, 1m.ich hU more liver• amt heavier eoil th&n that ot 

the centNJ. plain. !ba, original toreata ot the plain were p:ble, While 

those of tbe moraine were har4vooda. (11. 8. D. A.,. 1919.) fo the we•t 

ot the l.alD!t l.l!'e peat.glacial ant l.:Urles 'Which haw tor taa moat :p&l."t 

become stabilised. by f.-eN a.n.4 otldtr vegetation. 

Inlets to l(uskegon lake an mllQ'ous. Besides llulUitgon :liver u4 

Cedar Creek, there ...... Oree• Creek, JtJer•• Qnek, lour Ki,le Creek, 

l114c1:iaa Onek, ... 'J.ake, which 18 te4 )y ._. Cbeek, u4 two ...U 

\ll.laame<l. c:Neb, OJ'1t ot 'lthiCh is :intertnittE!lt·.. '!be lake baa only OllfhOlttlet 

wbich ti-aver•• •- 11-,000 feet •t allm4. 4aea and •t1es into IAke 

Kieh~ 'Mhid a brealt'later. Iha outlet u •taw.1-4 • a ~ 

chuael ao :reet aee:, to facilitate ehippiq. 

Little tlw:tuat:tfn ♦t the•• lAMl we ute4 by the,...,.,. pa:rt7. 

In an ... 11er •---Y (1936) it waa now 1;hat the ater lln'el -.y tls:tuate 

troa one to t1lne ten luring tu seaaon,, 

B1e lake hU a surf.- e.rea Gt .. ,1,0 acft8 (V. S. War Depu-tment 

Bu'bor 11ap, 1933) ·a.na. a llUilll:um depth ot 70 feet,, Wi'th about ten percent 

ahoal --., by- tar the greater part of the l&l!:e 1, over 30 feet in depth, 

much of this area ranging -trc:m 36 to 70 feet. :Bottoa Nils range troa 

san4 on the shoals to llliek and p~y peat in the depths. !he water ia 

brOYJ1 in color. A aecch.i disc rea4ing of au. feet vu reeonled. 

Because ot thll shallow penetration of ligb.t, indicated by the low 

secchi 4iac reading, wptation tiaappara almost uniformly at about 11 

feet. By far the greater part ot the shoal area is untler aix fqt in depth, 

now-ver, and vegetation is not reatri1ilte4 t:r011. lack of light. 

_J 
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· Vegetation i• nnrictea., tbO'Qlh, by 'ille. l&Jl47 nat'U8 et the •h.U ~ x». 

s-. protected ha,$,,.._.. Aebria b.U collectd a.n4 the soils li&ff beenem.-1dle4 

fl"oa the aun"ouruling laal, _.. profuse yegdation exists. , 

,· ~ . 

Te!i!r&t_. &n4 .· ChielatcaJ. cn.acteriSJtics 
. . . 

~t~ 811d chemical data •re obtaine4 in mi4..j.\211lfJt, the period. 

wen l.ake. ~ratures are neu the mu.ilium. for the ~. !heM data Nvea.1 

Whether a lake 11 su.i te4 to coa .. water -»ec1e• 11/ICh u troui, a!l4 gt ve ICM 

indication of the eXJ.)eoted general produetivtt1 •t a lake. A Couumil:rJ 

Powr plaat .,.. ,_. wae· of tbe lake wter for stea. cooling. A art•• 

ot tempent..,.. ._. 'taJil:en to uc;erta.in tlle en.ct this UM llight haft upon 

lake tem,eratvrea. 

B>.e lake vaa found to be 1m1v•titiei, u it -.a 'lfben a_.....yed in 

1,36. !b.ia •-- ~t Nualmpa 1.ake, a..-1q the . .,._r, a..a not _.,araw 
into 4.iltine'i 1aJ,lra of ntw 4if:terentiate4 by their te•fttw:e d!Araeteril'ties aa 

dO lllanJ aluA lalarus. Gellffally When a lake ttratitiea, it containe a 111.iUJ.f 

la,e:r of ••r, kno1m u tbe thffmeCltue, vhich ••117 1s cold enough bi 

which. •Y cont,Lin aufticieat 4isaolftcl oxygen to support trout. ll'out N• 

tuin tem;penturea not over 70° r. an4 oxygen to the extent of at least 

3-5 ppm.. Lt.lees Wbich are atratitie4 u:, al.So have a· cold layer of water 

on the bottom 'Which aaetiMI has enough oqgen to avnort cold-water 

a:pec:ies. the third, or top, layer of water in such a lake ••lly has au 

adequate suppl.Jot oxygen, but 11 generally too -..rm to SQPort trout. 

lluakegeu J.&ke· bu no layer ot •ter tlUlt would stapport trout tbroughollt the 

&lllllll8r. On August 19, 1950, w.ter taperat_..s ranged from. 72• P. at the surface 

to 63• r. near tbt bottom. J>taaolved oxygen content wu ;.81 ppm. at the 

aurtaee aui voppecl to o. 08 ppm. at the bottom. 
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t.lygen 4.isappe&Te4, ~ all pn.ctic:al PW':PONII, at about 1to ,..,, 

n4 the laqe area whieh is aee,er tbN1 40 feet, 'iA'WI beeama n"1ler ban'eJl 

of ti•h Utt cteing mi.41..,.r. Of ti. _..-•ter Qe$1ea, yellow PffCh 

seera to be the onl7 ti1h tl'l&t eemsiaiQtly ~ ·in water ot low or alaoat 

no olq'len content. Catchillg tu• fieh tu ,eep w.ter, thei-etOM, o.oea not 

necea8U'1l1 1IINl1 that ot1-" ._. ... ,.ter apeci•• _.. :,t-eeent. 

ttia ••" .'4 IIUlfegon J.ake is ....._tel.1 ha'rd •. Jtltth¥l orange 

$llral.inity, •asved in ffll• ot et.lcia carbonate, 1JU UO ppm. at * 
ewtMe u4 115 ppa. at bottoa. tba J)J1 ns 8.1 at the aetace an4 7 .2 at 

bottoa. Wat.r of 110tlffate --.. •• 11 re~..,. ~1• biological.ly 

thml ..nvater. 

Ilse avve1 party umtattgatect a c:omplaint that ••r ..a. by ti.le 

c_,.,..rs fc,wer C~ to comeaae ••• vu ret_..4 to the lake at such. 

a hip teaperat.ure '"-tit 11148 tee tithing 1a tblt vieiuf:t.y r4 tmrt ~ 

Channel <••-Onell)~- ' .. e-,1.t.1».t also ...... that 'the ,m....uy 

..,. •te coueentntecl :white bat•Jdu~ ,..._ eongrepti.JII tor the •vning 

~, lllAld.ng it euy tw asi... to 1alr.e •too lllmY' ti.ah." 

In JuJ.y 6, this matter'·._ 4ilfUse4 Yith lb:. John Boward, superinte•nt 

« ~ plaut, which u l.ocatecl on 'b ••t •• of 'the lake be'1feen ceiai" 

Ortelt and the JIUkegon l:t:vw. 

the generators l1Nd b7 the powr plant we atea 41"1,en. In order 

to achieve full ecoao,q of operation, the plant p\lllpa water out of a chanal 

b'OIL 11hich .. tim Xuaagon liver bU been AivertM to cendenae ate• after it 

baa bffn uaed to p01IU' the generat.ora. In t!li• · 'W&7 pure •ter cu be Wied 

tmtr aua. 0'9W again to operate the genertr.tOl"a. 

hriug vani wather the pl.ant usea l.00,000 _ Pllons Pff minute. fhi8 

11 a rate of 50,000 pll.ona Pff minute per unit (t"wo of tbre• uni ta operating). 



At .-r ttmea •tw::h uu1t nt.l'dft• 111000 &al.lens per JU:o.ute. 

Genenll.y the:re ta .& ru,a · ot ~ 15 to ft 4.q:Ntea in the tellPtnture 

ot ~ •tu uel. by the plant, lii:r .. ....._ sail.. fem.Pen.in.a"•• d the vater 

e.t the intake u4 cliacharga ollti.t ·Wff taken to UOft'tain ,mat thia mip'I 

•an on a . ......- a.a,,. water ai 'the intake {on JuJ.7 8 at 4:30 p.a.) ruge4 

tr-. 78• 'I .. at the surf'ace· to Tr 1. at a tlepth f4. tive teet.. W&ter •t 

tb-4' ~ of .the outlet pipe {.._.. it eaters the a.11charae oh&tmel) 

ranaet tra 9()• P. at the. euttaee w ·91.• ,. at a MJ>th ot 't'bne t-.t. 

!hit ,.. a r1ae of .t:roa 11 to 13 a._... •. 
to c1eterai'.ne What ·urec:t thia heate4 •ter h8A - the lab, it arq, 

the party took • eeri-etf ot tempentu:re nl4iaga from the mouth ot the Aia;,.· 

Cbu'se ptpe • a :,out •u out i:nt♦ Ille ]Alli. 1t s:boUl.4 Mt noted. tut tne 

diacharge clllimtJl fr• the :aolil.ta ot the -.ii.et pf.pe l1U1S about l, T&O ~ to 

the Bm.-ta ~l (C ..... Creek) . at a point _. 1,1,0 teet 1'roa ita lllOUth. 

Or, in crt;herwords,;, ti. heate4 ••r .,_t ran •me 1,950 teet before tt •-• 

to the lake. 

At the W>Uth of the dieehU'p cnu•l, 'When 1 t aptiea into the IOJ'ith 

Cbaimel, the avtace tawent_... ft8Cl En• 1., am. at a iapth of two feet -

temperature was 85.1• ,. 

At the •uth at the forth ~l the eurtaee tempe:n:tve ,.. 85• r., 
U.cl at a 4epth of two and ona ... llal:t feet (the ri"ftt' bd) the tem;enture wat 

70.5• ,. Gomgued with the temperat'QJ."fl rec~ at the mouth of the outlet 

pipe, tins 11 a aop·oltive degrees at the eurtaee ea. 20.5 aes;reea a-t two 

and cme-h&U' feet. !he effect of tm cold river watff is naa.117 apparan1i. 

About 300 yards out into the lalra two __... J'U41ngs wre taken. n. 
surface temperature Ma4 St• r., an.tt at five feet the temperature wu 72.5• F. 
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!his sh.ow turtl:14r ne.luction of the surface temperature, but a slight rise 

a tew teet below -the surface. '.ftlua it would appear that the river va.ter, 

including the &ischarge from the electric pover plant, was slightly cool.eel at 

the surface ltb.en it •ntered the lake, but warad slightly trom the tempe1/'ature 

:recorde4 at two and o• halt teet (near bottom.). 

It seems liktly that during th.e 'Winter, 'When river tempera.tUl'ea are 

cons14erably lOW-r, and wten leas •tor is discharged by the power plant, 

that the 11uch greater volume ot ri,er water (over that ot the discharge 

charm.el) would have the effect ot cooling the discharge froll the power 

plant to auch an extent that it vouJA ha,,_ little 1i1'Um.ing ettect for any 

appreciable depth of water or surface area. Juring the 'Winter, the river 

wouia. naturally be ~r tl:'lfm the frozen lake surface. fi'lia, plus the river 

CU?"J:en.t, would <u1un unsafe ice conditions neu- the m.outh of the river. 

A.l.Jaoat two thiff.a o-f tm · north shore consists ot a ~ov strip of 

encroaching -.i-sh. n.re is a .heavy &tand of bulnahes (ic:k!Rus sp.) a.long 

much ot the rest of 'ihe north ah.ore at the water's et\ge • .lt either encl of 

theic:lake a.long this shoreline a.re bays Which are prot"'u.ae Yi th vegetation, 

including b\llru$hes, pond.wee, (Po:t!:!9i!ton), eoontail (Ce:ratai_&U~), 

•ter mil.toil (!ltiOJlb:zlla), yeUn w.ter lily (B9bar), eel grass 

{W.llisneria), an4 b.ormrort (Cha.t-a). Where the shores encroach, bul:rulhes 

and cattail.I ('!l,2lla) are domina.nt. On the sht:>&J.s, tor the :most part, 

vegetation 1s sparse and consists of Potamoe;ton arui Qbara. One exception 

is a central shoal that extends mii.way into the lake and Vhieh is heavily 

covered With pondweds Vhich in turn are blanketed nth algae. In depth 

and. bottom. soil this area is similar to the sparsely vegetated shoals. lfo 

explanation for the un:usually heavy growth was apparent to the party. Vegetation 

present in the lake seems sutficien:t to provide cover, habitat tor food organinis, 

and epa:wning facilities for fish lite. 



In 01"4.er to detenine the. poaaibl.e effect ot poUut1011-el lilpon bo~ 

falm& and. flora, two botta-a_,ie tranMcts •n talc.en on e11111er side ot 

a pulp and paper mill (Central Paper Comparq) in the south·w.u:1t end ot the 

lake, and two bottoa Allples were taken at posaibl.$ sources of pollution 

in the eut erul of the lake. 

Besidenta com.plain ot pollution from the paper mill. fha7 say the 

tiA are taiutefi, and tbat they tute like e. ufoul" odor that is aeaocatd. 

with the papel-' mill When in ogeraticn. (Certain 11811l>ers of the statt of the 

t~ Stffaa Control Commission have state« that the pulp· mill discharges 

a waste which u.y taint tiab.) A lime t\e:posi t on the .lake bottom near the 

paper mill ta the source ot aid.1t1onal e~laint. !his waste come t:rom. a 

huge alwlp pile Which ha& in the put'been allowe4 to 41:&in into the lake. 

An attempt ta being made by the :manage•nt to put a dike between the ltMte 

pile and. the bay When the contamination is evident. 

!he sewage plant ot·tlw: city ot Muskegon vas the subJect of the toUanug: 

mie State liealth »epart•nt in a letter to the (Jl.uakegon) eity 
~r, lo'f'e11lber 6, lPl-5, stated. as f<i>ll.O'WS " •.••• to •et the rt
quiftments ot this Depa;rtment, a 4'&ree of -treatment approxi:m&ting 
and certainly not uterial.ly less than is curt-ently attained shoul4 
be provided. It -.ppears that, to provide this degree ot treatment, 
additional sea.imentation capacity, slu4ge handling facilities, 
chlorination equipment and vuioua miaeellaneoue items are i:m.
mediatel.1 necee...-ey. " 'fb.e ltwlX.gon d.iapoeal plant hli1S been over
loaded, but neitlwr the Water leaoU"tcea COJIDlission nor its prec!le
ceseOJ!", the Stream. Control Commission, have adopted an order to 
declare the plant inader,.uate. (l,. J. ()aliug.) 

1t1est of llighwa.y lJ .s. 31. Treated sewage empties in.to both channels of the 

river. Die M1cl4le channel has been diverted by the Consumers Powr Company 

plant so that it flows into the South cha.nnel some 900 feet from its mouth. 

n1s has the etteet of concentrating any ;pollution near the mt1tt.th ot one 

channel only,-

i ~. following Mve:ral pe,ragrapha dealing With the pollution aspect 
wre reviewed by Mr. L. P. Oeming, Chiet -gineer, State Water Besou:rces 
Commission., au.a ae-venl. <>f his contributions to the section are appropriately 
identified.. Mr. Oeming 's assistance is appreciated. 
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An of'tender named by the tonier Stream Control Oomm.isston (now Water 

llesources Coaission) is the Continental Motors Corporation. '.fhis factory is 

located at the m.outh of llyeraon Creek in the east end of the lake. :rour vaate 

pipes were observea. empt7ing into the lake at the plant site. fhree of these 

ea:rr:, some type of waste, 'tfhile one apparently carries hot water only. ho of the 

vute pipes empty into a lagoon at the m.outh of &rerson Creek. BushtUJ and other 

veget$tion on a tin.pr of land that demarka the lagoon from the rest of the 1alte 

have been killed. and a.re blackettecl as it by oil an4 grease. 

Ceatr\1.Ction of facilities f<'ft' ttea:tment of 011 ftete is nov 
approaching completion -.t Continental Jlotors. (L. :r. Oeming.) 

lyerson Creek has been known to eu-ry- some pollution, the aources ot 

Which are described by llr. Ofting, u toUows 1 

Sources of pollution pr~il7 sewage and st..._ water :mixtures 
from como1ne4 aewr overflows 4.u:ring periods of e'1l"face run ott. 
l')omeatic wa.stea from indiVi4ual residen~• u.d buineeaea having 
sewr connections iirect to the c;-eek are probably present also. 
lfo known dischuges of industrial waates. (L. :r. Qem:tng.) 

!m f:t.rat bott0111-sample transect tu.en in --••on Lake vaa begun in a 

bay Just wst ot the paper mill.. 2he tu-at tw aamplee, taken in two and seven 

:teet of water, contained 11-. On.ly one small plant 'BB Obsened on the Shoal 

W'b.ere the first sample vu taken, a. only dead or iyiDg vegetation vu found 

tm.ere the second S$11!)le waa ta.lmn. !he firat sample contained. one gastropod 

and one chirOnaid. the second contained nothing but ellliPt-Y snail shells and 

cadd.is cues. 

The third, fourth., and fifth SBIQ;)lea, ta.ken in line Yith the first two 

e.nd extending out into the l.alra, contained 3.2, 5.9, and 2.6 cubic centimeters 

of organ.ism&, respectively. 1'b.e third s&11,ple was obtained at a point about 

500 y a:rds from shore $ll4 the fifth a little :more than three-fourths of a 

mile • 



!he bay invhich the tl"&I1.sect was begun has a sand. shoal and. a alight 

beach. It is barren ot vegetation end of tiaht too.t apparently. Immediately wst 

of this bay an· boat liveries and doeks built tn tiny- b$.YS eepa:rate4 by fiBgers 

ot land. In these small 'bays, cut. ott from the effects of the paper :m.iU 

eftiuent ana. wave action, vegett.tion is profuse and suntishesspaw. 

A second transect 'WU taken in' a bay Just east of the paper mill to 

d4ten.ine the et:fects t:>f poseibl.e pc.,llution on that 111~ ot the mill. !hie 

bay present• an entirely different biological pict\'ll"G. 'fb.e 8hore is encroachiDgJ 

the bottom. is S$l1i, pulpy peat, and cletritua; and. the bay- is well. veptated. 

Oa the day the bottom umples wre· tall'.en, fieb. were noted feeding Gver the 

entire bay-. l'urther co111111n1ts concerning this bay f'ollow.t 

Jay to ♦a.st of lll.ill receives all p'Ulp ant paper mill vutes. 
Fish killings oec~ twice in 1950, on 4ugw,t 3 -.ad on September 13. 
01:uservati.ollS a.1.sclose extensive elwlP aa:po,;:tts ct paper m.111 origin. 
e~ called to Coan.ission cumteNn<te lovember 21, 1950. Coai1mtnt 
.- tor p~ ot waste diapoaf.l 1.mp~nts. (l,. r. f>ain«.) 

Whereas pollution a.oes not se• to ave affected fishes •d. plant lite 

on the ea.st side of the mill., the volume of bottQm e>rg&n1$m8 obt$ined ns less 

in all samples than the lee.st of tlle l.Ut thl"ee. suq,les taken in the transect 

west of the mill. Band•. obse~va.iiions of the bottom iii front of the paper 

mill indice:te that the pollution ha$ little etteet b$yond 250 'ho 300 feet 

out into the lake from the mil.11 or in about 53 feet of •te:r. 

Presence of gas-lifted sl.udges has beeu reporwd in the past. 
Waste formerly discb.a:rged through outlet direct to lake on this frontage. 

(L. r. Oeming.) · 

fbroughout the survey plankton was noted as abundant. An exam.ination 

ot bottom. samples indicated that aquatic earth~ (Oligoehll&ta) predominate 

in. the pulpy peat soils of the depths, though midge larvae are present in 

g0odl.y number,. On the shoals, caddia fly 1.8.TV&e, midge 1.azvaa, dl'agon tly 

n.paphs, an.a. mayfly nymphs were the dominant insects forms. Scuds and crayfish 
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ue c~. In ... ..., •~ btt et .._1tus na l.iter&ll.7 lllliw With scua.a .. 

Iii~ .. ..-rally c ... , With_. - two f0ft$ 4e:hJU'i (labla l). 

ftah wre eoU.cte4 4uring tbe eune:, w ietenine tlle· rel.a.tin abunuiu:e 

M4 ltinda (!able .l). Scale ••le• were tueu h'oa gae species too~ 

th.tie ayerap ~ With tu •tate-vue a1enpa wh.ieh baw been obtaine4 

tor sewra. apeciea (table a). !biny-one specie• and two b.Jbrii.8 wre col

l.tlcte4 b:, rowr 4U'teNJt.t .• ~; g1u net, trap net, aeine, aa4 h.4k>lt ad .. ·1~. 
:'·",.·, ' .. ···, . · .. ;<<,:· . 

' . 

waue,-a. ~n p1a, vb::tte baaa, auc1. larP11,011th 'baa$, a.a.hate the 

-- fiah Mulatton. l'ellcnr perch, bl.1»CiUa, rock base, bl&ck crappies 

D4 »WI.PkidUi• 1M4 the J)adiah i,o,ula:tion.. Jullba&4a, lheepaheeu., small• 
''"</;;:.~t;~~·:'·:-

m\Rh bait, •.ani. ~'bii• ere· -..:n. in lea•r nlllbera t:bal:l otber ti•he•. '" · 

~ atl4 el>n.-x;1.- ti.ah -. ,n._t 1D 1ar.- n'lll.bel"•• lbe7 al'e ~, 

ndhortseiS,-; ln4lhNa.1 OM)aht_., ••kff•, 'bowtiAS or 4ci,gfilh1 iln4 l.ODg ... 

noae pra. !be· ~ amt aar• ...-4 c-..;:ea'fflt.tecl in tbe ._t b4 ot the 

lake, u _,.. the C&'fP, tllough carp._...._ 4iatrib\tte4 threugbOtlt the l..all'a. 
.I 

It .._ pte to •v that ._.gem X.... bas a aost M:t1ar.oto17 &bun4&r1ee / 

of tieh life.. fhtN t18h -. tor the aost pat concentrated on t.be nwthen. V 
.-is ot the lake ana lleuee ~ troa the Qippug la.nee atl4 irutuw1a111ea. 

a:reaa ot the lake. bre _.. fiah to be bu. even along the Xuakegon city 

shoi"el:Lne, hoWve.r, and nsi4ents oa that a1a. of the lake atilt• theae fish. 

An extensi-re eam1nation ot the shoal veae vu :Uie to aeteai.ne the 

extent of suitable apanins; areas tor tu valle,e and. other game tiebee. It 

has been noted. before that tbea shoalJil are of a aanq nature. Valle,ee seem 

to prefer rubble 4md. bo\'llclera tor spa11n1ng area.a, though the:, Will uae finer 

gra•l. V•r:, little gra..el wae noted, and this•• scattered. On the in4u

trialiu4 ..... of the l.aJr.e soa pqts · ot the shore have been extenaeA out · 
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:lorthern pike (Bsox.lucius) 
White bass (Le,ilbima ehrysops) 
Yellow perch (Perea. ·navescens) 
Walle39 (Sticosted.ion vitreum) 
Sauger (Stizoatedion eanadense) 
J'Argem.outh bus (Kicropterus .salmoidea) 
Smallmouth bass (Mi.cr!J?tei-us dolomie~j 
Bluegill (Lelom.is macroch:irua) 
Plmr.Pkinseed ~:i.;eom:ts · 11\i'bostis) · 
:i\X:k bass (Ambl!J?li:teSJ . 1"5!!Btl":L.,) 
<Ile.ck crappie (fomoxie . nte:o ... macul&tus) 
••rmouth bus (Chaenob~tus c~oronar:tus) 
P\tlllPkinseed x btuegilr 
!!!lkinaeed X warmutb. 

Common white sucker (Catostomus c:ommersonnii) 
.Ilea.horse (Moxostoma) 
Yresh'n.ter sheepahead (Aplodinotus p:wmiens) 
Borth.em channel cat:tish(!ctalurus lacustris) 
Ilc-thern black bullhead (Aariurua mel.u) 
Horth.em brow bul.lb.ead (&iurus nebu.losus) 
Northern yellow bullhead tAmeiurua natalisJ 

1!?!!1! fish 
Ve stern golden shiner (lo. · · temigonus. crysoleueas. J 
llorthern black.nose shiner (lfotropis heterolepts) 
Bluntnose minnow (Ryborhp.ciius. no&:tua J 
Jiorthern brook. silversidea (Iaabideaaies siccul.us) 
Western. banded k1ll1f1sb. (lundul.u.s di&phanus J; 
Northern log ... perch (hrcina ea;e:oaas se:m.1:f'aaeiata) 
lt.'ftra darter (~oecilichtavs · exilis) 
!!&bole .a.tom {Schilbeodes moll is) 

13.9--39.4-
12.;-13.5 
e.9-10.5 
7.2 ... 21.8 

•· •-. 
8.0-15.6 

... 

8.0-21.0 
12.5 ... 23.7 

...... 
4.7-10.1 
4.S .. 13.3 

.9. -• .... 

... 

Percent of collection 
Summer aU!"'ffy 

1936 1950 lhwber 

0.2 ... 
32.2 
0.9 
0.2 

o.a 
43.9 
17 .Jt, 
3.2 
0.9 ... 
. .. 

l.8 
o.)f. 

12.8 
1..4 
0.5 
3.7 
0.3 

40.9 
10.6 
8.2 
8.3 

.03 
l.O 

... 03 

52 
12 

620 
40 
16 

110 
8 

1,200 
312 
240 
244 

1 
29 

l 

l4o 
69 
16 
3 

8; 
37 
12 

IS 
83 

l.26 
1 

10 
l 
8 
l 

llorthern longnose gar {:Le;e:teoateus osseus ·OXZV'!!) 17 .! .. 33c.4 17 

·. 

.· 

I 

h) 
I 

Bowf'in (hi.a. calva) 17 .4-24.o 26 
1C_.-P~··~~~:vpr~·· .• 1.n•~=--=caro.• .. · .. i•o)~·-----------------6-•l--_2_4_.2_· ______________ ~_ .. ·•-·--~·l~.··~~l--

1 .... ____ liiill= ___ ====== _____________________ •_•_• _____ .. _____________ G •-.... "'•_-...,3...,.;™_--_-_. -··. __ 1 

~ Collected Yi th gill n.et, trap net, eeine, and hook and line. 

----------------------------------------------------' 
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!ablie t. GrO'lfth late Of Muskegon la~ :ftsne# 

Gr<Nth 
$}?!Cie~ I II III 

I 
If V VI Vll VIII ind.ex 

Walleye 7.1 11.6 13)4, 16.3 17¼7 16.6 16.6 20.l 
(2) (7) (3) (4) (a) (6) (4) (7) 

Yellow 3.~ ;.7 6.4 a.o 8.9 9.4 10.4 10.5 +o.2 
perch (!8) (15) (8) (16) (7) (5) (l) (l) 

1.argellOUth 5.8 9.3 11.3 13.0 14.3 +o.8 
bABS (4) (29) (8) (l.O) (5) 

Bluegill 2.3 4.l 5.6 5.2 6.3 6.; 6.8 -G.5 
{9) (23) (7) (2) (2) (8) (3) 

fum;pkinseed 2.4 3.9 ;.7 5.9 4.; +0.1 
(9) (ll) (U) (8) (1) 

Rock bus 2.9 4.0 ;.6 7.3 7 • .5 ..... 8.l 9.9 9.2 +o.1 
(l) (10) (26) (18) (ll) (4) (2) (2) 

Black 3.lt- 6.3 7.5 .. 0.1 
crappie (2) (7) (l) 

't' Thoae $pec1es tor Which state-Wide awrapi Uff been dewniue4, •~pt 'W&lle19s. 
Growth indic•• ue the average deviations of ~..- cluaes tra the state aver-.. for 
pant:!.ah any cleviation Vithin ta ·ra.nge +o.5 to -0.5 is con1iikm1A 11ormal--aud is average 
growth. ror gaa tush such u l.ar1$•uth boa, a teviation of one inch or +l.O to -1.0 
ts allowed. Any inclex figure withm this ranee alao ii consiare4 average growth. 
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into. the. l.ake 'by the AUii.PUC Id a.w1e R4 --••. Ia aom cues 'broken 

~nt.s of concrete anl. otl'm.- nt>ble extenA I.own in'tlo the 'Water tr• 

ti.• piles. »esp:tte the u:treme voi,-ott (t$uted by tlileae t1ua1 1t my 

be :poaaible that lilltitecl spaning areas e:re availabltt at 1ome ot 'tbeae 

:,laoes. 0th.er· ,-,11>:Ui<tte• tor apa.wn.iDS on 8\ibet..itute •teiaJ. exist 1n 

•ter et abov:i 12 feet vben J"Qb'blM1 us•ll.7 in the t_.. of cinaen and. 

aim.ilat •-rial, ua 'been 4 ........ into t11e lala. Walleyes uaual.ly spawn 

in •ter thNe f'Mt a.ep_ • ltaa, hOWlvv. ~1• cl-. 'beu baft been 

n,..4 in 'ta· ·l.ilat, -4. lll.1q Cl-. 8llells W" fttrit'Vd 'b7 the 8_,.7 

part7 tr. theil' aets.. ,tt •'Qeh "° cto exist, thit7 ay also offtr 8PAWAiUS .. 
, .·•;,:'.">',, .,-,, }-:· , . C ·. ·. ·'. 

__.. Jh&t ._ all a»Pearancei, spawning ueu in the lake for w.lle,e• 

are liaited in .n-.aber an4 -.nt. !he Jllllke&ea 11ffl", b.owftr, ShoulA ·offftl! 

aAequate Q.aa.tng ~,;\t9t11ally in tba ut>S'tft• ueaa of taeter •to 

a.n4 lft'Ml bottou. 

A:reu for tno• satishea Vhicb. J":r.r gn.wl tv ~ ue ext._17 

111U'84. Jlei4e ot ;ptlll1ld.nNeia u4 .. bl.~W •re notea. in pure aua. a.n 
reu eontaiilfMl .ae-.enl aau saail abell• (JJ~il Shell• an abun&mt ), 

. 1:-"\ 

how•r/ theN app&Nil'itJ.r pnviag to be a aa:t.11tactOZ7 •ul!•tttv.te tor gravel. 

_/Qae ii:ullcation of tb.e c0llgtat1oa· .. .a ap&WD.illlJ ~ 1a the extenaiff 
. )· 

lllOuth bass and bluegills •• Wen ~ to ap~irn u-oun4 the roots of vegeta ... 
C ~ 

tion Whtre graffl is lacld.ng. AppN"entlJ'-.aw::a apava1n.g takes place in Muoegou 

}'..ake. lock 'bl.Sa .... little botbeNd jy the ~~ Of ar&ffl and utilise bits 

of 4ebx>ia tbat are -.ivaya to be found along the ahpaAa.. hnse vegetation and 

lll&l'~ creu seem. to be J)l'Ortding satittactV7 spawning_ ueaa f~ perch and. 

northern pike. It lhoul.4. be noted. that the lake rec,'u1ts a eir.eable portion 

of its 14tUOY perch t:ro.m. Lake ll1chigaa, and the "ruau proviiea l'e814ente With 

exeelleat fiab.ing. 

- _ ___J 
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!he S'Ql'ftJ nettiq lh.owt. that ·t11e valleye ia ltaitttd in abundance 

clurin.g the SUlll!l81". De '91Lrieus ages and a1aa of thOM which wre collected 

idiee:te that the lake is either- p:roclucing a NasQnable number ot wlleyea 

or that it ia recrui-ting ti small popul.atiGn trom. elaa1There. 

Boat livery operators :report that the last goocl walleye t1ahing existed. 

1n Muakegon.Lake about tour or ft.- Y98l.'I ago. '!be largest number• of the,e 

tish reported. recently in the general: eree.l census were in the yeara 194,6 

ani 1911-7, although walleyes in numbers Wi"8 reported during the period 1933 

to 1936. lame ot the liveey c,peratora believe that the population ia on 

the upffing, that it pea in cyelea. !he•.•n reported an inueaaing abvn

dance of emall -n.lle;ves fraa five to ••• inches and. lt to 14 illchea caught 

tm-ough the ice by perch fishermen iwus the winter ot 19'9-50. A goed 

catch of walleyes in the di,...l'tei channel ot the Mukegon ltil'ff vu reported. 

turing the sp:riag ot 19;1. •• ti.ah reperteily rauge4 ~ le to 1; inches. 

the a11e of tbe walleye population in the a...-r is not neceaaaril.1 relate& 

to the n'llllbff of walleyes found. in the lake in the 'Winter awl spring, 8ince 

it 1• lmon that there ia a large ap$miq rs t.b:roup; llus•con 1.aalr8. 

Perch Mb to be the fish most utilised by the angler. Bl•gills and 

rock 'bus wre al80 noted aa proai'Qea-; in catches. A special creel cenaua in 

19lt8 encl twl:n years of general creel cenaws ncor&t tra 1933•1949 (ex

Clll.live ot some yea:ra) conli:m tbeee ObMrvatiou (1.1.:a. Jleport lo. 1246). 

In 1911-8 the special creel. census showed that yellow perch, blagilla, and 

rock bass wre caught in la:rgest numbers, au4 in that order of abundance. 

Angling aucceis, measured in catch per hour, compares favorably With recora.s 

frOlll other 1ou'11n'n Michigan lake■• Average catch per hour tor twlve years 

in the general creel cenaua was 1.87. !he catch of yellow perch aeeu to have 

been the influencing factor in the yearly catch per hour in recent years. 
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During the 1948 census peried., May to September, a total of fifteen species 

ot fish wre caught by anglers. Besides the three species :men:tionri, gat1Ut tiSb. 

taken wre; wgeaouth and small.mouth black bass, walleyes, and northern pike. 

Other pant'ish caught included pumpkinseed auntie and black crappies. Bon-

ga,. fish taken were suckers, 'White bass, bovtina., catfish, bullbaads and 

sa •r s • 

BecOl"dS sh.wthat panfiah an caught in largest numbers. They comprise 

91.4- percent of the ea:tch. Geme fish l!l&ke up 6.6 percent ot the catch. Still 

fishing was the methed. -.ployed bJi' the large ma.Jori ty of' fishermen. Trolling 

and casting wre the next moet fref!uent •thoia uet., nile closely follO'Wing 

these wre anglers using a coaibina:tion of methoda. 

It was e1timated. that about 40,000 angling days wre spent on Muskegon 

La1te in 1948 a.:uring Which anglers fishe4 138,000 hours and caught 133,000 tish. 

A•~ of creel census recora.s taken in twelve years between. 1933 .. 1949., 

sh.ova the s&:M end results as the 1948 census indicated. Xellow perch, blugille, 

and rock bus, in that order, wi-e caught , in ••t numbers. In various year•, 

ho•ver, tu n-1,ler of walleyes, bluegill.8, or rock bass exceeded thos of 

yellow perch. In 1933 ... 1934 walleyes topped the list. In 1935 rock bus •:re 

1D.Ost numerous in the catch. In lS)ll-2, l.~, bluegills took the honors. 

The number ot walleye• taken declined after lSJ36. !hey have been :re:portei 

in am.au numbers ever since. Of the other fishes reported in the general creel 

census during the twelve years, black crappies, punq>kinseed sunfish were prom.i

Mnt. Northern pike, white bass and bullhaads were reported in lesser num.ba, 

and other fish were of li ttl.e signi.ficanee. 

The survey party noted that anglers tend to f'ish wll out into the lake 

nem:' the drop-off both when still fishing and v11en trolling. let along much 

of the shore wllere buliushes ana. cattails encroach there are smaU, protected 
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be.1(6, in im.ilch many legal perch, blteg:tlls, p~kinaeed, largemouth baas, 

and bluegill-pumpkinaeed hybrids Wl'fl either taken by seine, hook and 11.ne, 

or obaened in the shelter which thee encroaching shone provide. 1eY 

f'ishermen were noted utilising this •edge" or "bay" fishing. 

!b:ls large titlh population of Muskagon LaU may be overlooked and hence 

not fully utilized. 'wb.ere anglers are concerned Wi'tb. one species of :f'isn only, 

such a.a the ln!l.lleye. If it 11 ti--ue that spawning f111,Cilities are limited, 

that the walleye population is recruited from. WU Michigan an.a th.at walleye 

pc,pulations are subject to fluctuation, then it seems that the angler might 

well concentrate on other .pa fish when theR factors combine to cause a 

temporary decline in the walleye po,ul&tion. 

No ~nt regulations are b•ing made. !hon apeeiea ot fish for which 

the lake ia tuited are reproducing satisfactorily and are present in adequate 

numbers. Vegetation, 4eadheu.s, anc1 piling proVid.e the nee~ shelter. Pol .. 

lution is either being controlled fh: 111Htsurea tor its control have been pro

posed. Special as •ll as general fi&hing regulations apply to the lake and 

are adequate. 

SUJlllll.ry 

M.uskegon I.Ake has ba.o. an hiatorical association with cOl'lllll\rce and industry. 

It seeu that the commercial use ot the lake will continue to be of primary 

importance • 

!be lake produces an abundant fi1h population, and it ia heavily fished.. 

Game f'iah attain average growth. Yellow perch, bluegills, and rock bus m.d.e 

up the bulk of the catch. Still fishing is the predominant method of angling. 

Angling success, measured bn catch per hour, compares favorably Yi th other 

records troa southern Michigan lakes. !he perch is res:ponaible for tluctua tton 

in catch per hour. 
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Walle,es are 11.m.ited· in abundance during the summer. Various·. a.gee and 

aize.s of those collected indicate that the lak"e :is t.tither producing a ria.aonable 

number of that it is recruiting a small population tram elsewhere. 

Follu.tion ha.a affected tish lite locally along the sou.th shore of the 

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

Cr<i>W, Walter a. 
1950. lummart of. Investigations Pertaining to tb.e Walle,e 

Pishery of the Muakee;on ru.ver System. I. P. Jt. Report 10. 1247. 

Fukano, IC. G. 
1950. Muskegon I,alte. Creel census for the Spring and S'W11111'1.er of 1948 

I. P. IL JlepOJ:"'t 1'0. 1.246. 

Glasgow, Jams 
1939. Muskegon, Mieb:.tge. ~ evolution of a La.ke Port. lfbe 

Universit;y of Oil:tcago Libraries, Chicago, Illinois. 

Scott, f. l). 
1921. .Inland lakes .of Kichigan. Michigan Geological and Biological 

Survey. VynltoOp Hallenback Cra:wtord. Co., Lansing, Michigan. 

Soil Survey of Muskegon County, !Uehigan 
· tJ. S. Department of Agr1c.u.l ture, · l9'd9. 
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