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The Nualagon River flova in a aouthweterly direction for about 

200 ailes., trom Houghton Lake to Lake Michigan. Five po1i1er dame have 

been erected on the •in atream in tbe Jt.6 mile stretch betwen Big Rap ids 

and Newaygo. 

Theee dams preNnt a barrier to upstream migration by fiah. Each 

spring thowaanda of game fiah (precl.omi.naD.tl.y walleyea) congregate below 

Newaygo Dam., vhich is the lowermost dam cm tbe river. For a peri od ot 

more than 20 years numeroua (uaually eome thousands) game f'iah have been 

transferred to the Y&rioua u;patreaa impoundmenta. l'hia operati on h8s 

become generally known as the "llevaygo Transfer. " 

Since i ta i nception, the tranaf'er has been oppoaed b :y f i shermen 

belov Ifevay-go, and favored by thoee &bow. 

Result• of the valleye inveatigation on tbe Mualmgon River System 

have indicated that: 

l. The exploitation of the walleye run at Newaygo is not sui'fi ci ent 

t.o deplete the dovnatre• f l.shery. 

2. The trana.ter ia economically juatifiable. 



3. n-ans:ferred walleyes can and do aove down.at ream til?'Ough tbe 

various dams. 

4. Present evidence, vt1ile circumstantial, ind:!.cates that walleyes 

native to the various i~undments also move downstream. 

5. The valley-ea migrating up the Muskegon originate in Lake Michi gan. 

It is concluded that the transfer should be continued as an an..'1.ual 

operation or the Dep82"'traent of Conservati on. 
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The tolloving report, along Yi.th the conclusions reached, h.e.a been 

taken in its enti rety f?'O?A various reports pre-pared by Dr. Paul a . 

Eacnmeyer, formerly of the Institute for Fisheri es Reeearc11 staff. T'ne 

vri ter has endea'YOl'ed only to combine tbe vari ous reports. All ideaa 

expressed, and. conclusi ons reached, are those foU!ld ln Dr. Eschme;yer's 

accounts ot the inve■tigation, and it should be Wlderstood that every 

effort has been made to preaerve the ori g ii:l&l thought in every i nstance. 

Introduction 

This B'l.Dlllal"y of a rather extensive investigation of the walleye in 

the Muskegon River system has been prepared ao that i nterested parties 

may be brought up to date and acquainted vlth the results obtained and 

the concluaiona reached in the three-year period Vhich has elapsed a:lnce 

t he investigation V&S init i ated. A1so, it was felt that it vould be of 

much value i f the aalient features of the various reports coveri ng the 

work were usembled; thua ;perllitting a reviev of the entire investigation 

u e. unit . 

The Muskegon Riwr originates in Houghton Lake, Md flow'IS j_n a south­

westerly direction for about 200 miles to empty 1.nto southern Lake Michi gan, 
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atter havi ng passed t,hrough Muskegon Lake near the c '.i. t ;y ot' Muakegon . The 

drai nage basi n of 2,663 square mi les covers porti ons of r.i ue co-wr.::. i e&. 

There i s a drop i n elevati on of 620 feet from source to mouth . From the 

s·tandpoi nt or both power development and recreati onal use, the Mua.kegon 

is among Michi gan' a lDOSt i mportant waterways. Five power dams have been 

erected i n the 46-mile stretch between Big Rapi ds and :Newaygo. Modern 

po\ler dams are nearly always very effecti ve barriers to upstream migrat i on 

of f i sh, whi le dovnatream 110vement may be aharply restr l cted. However, 

the sport t i ahery i n the Muskegon ranka vith the best Mi chi gfl!1 hae to offer. 

The proper manage11ent of game f' i ah, vnoae aove•nts are thus restri cted, 

consti tutes a very conaiderable problem, and it is vi th cert.ain aspect& 

of' this problem that this paper deals. 

Each spri ng large nuabera of valleyes, and to a much smaller extent 

other game fish, ascend the Muskegon on their annual apavning migration. 

Thouaaud.8 congregate i n the stream below Newaygo ·Dam. For a peri od of 

over t-wenty year• game t i eh have been t.ranaterred by mecbani.cal means to 

var:1_ous pol nts i n the stream above, and to certai n connecti ng waters. 

Thie annual conveyance of f i sh around the dem baa become generally known 

as the ''Newaygo Transfer. 11 

Since 1ta i ncept i on, this tranai"er ha& caused bi tter controveray 

between i ndivi duals and group• primarily concerned vith t :ie vaters above 

Newaygo Dam, &nd thoae i nterested i n the fishery below thi s point, _par­

t i cularly Muskegon Lake • 

The downstream i nterests contend that the nmbers i nvolved in t he 

transfer are of suft'i c ient masni tude to dep lete the game f i sh populati on 

ot the lower r i ver, and to have a detrimental effect on t.he quality of 

the spOrt fishery i n Mu.alaegon Lake. They also contend. ~hat f i sh transferred 
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around the dams are unable to return downstream. Halting of t.11e trans:fer 

has been repeatedly requested. 'l'be last formal request was made on 

Febnary 13, l9it-7 vben i t was requested that the transfer be di scontl nmd 

for a period of 5 years. It vas further stated that thi s di scontinuance 

of the transfer should be consldered as a re1earch and experimental measure 

to datermiDe whether or not t.be transfer has any di rect beari ng on t he 

fishing in Muskegon Lake. 

Those prlari ly interested in the upstream (Bewygo Dam and above) 

fishery have always atrongly ta'YOl"ed tbe continuation of tbe transfer, 

and have oppoeed any lilllitationa being placed on it. TheJ contend that 

the barrier at Hevaygo preffnts the upstream areas from receiving the 

share o:f t i ah to Vhich they an entitled, tmless the fish are moved around 

the dams. 'l'hey believe that 1'1shing 1n the waters above the dam is 

-.terially improved by the transfer. Also, they state that only a very 

small percentaee of the migrating fish are caught and trans.f'erred, and 

that therefore the nmber taken is i.nautf'icient to af'f'ect fishing in down­

streSlll areu. The opini011 has been repeatedly expreased that movement 

dovnatream through the power dams can aDd does occur. The upstream inter­

ests are fully aware of the c,pposition ot thoae downstream. Escbme;yer 

says, "To suppose that one might i1111Dediately and With ease effect a 

solution equally agreeable to all indi Viduals on both sides of such a 

controwraial issue 1s to borrow tram the lallucinatory delusions of the 

demented. •t To ettect a sound 1olut1on, anniera to certain specific ques­

t i on.& would be extnmely deairable. Among the mare important of t hese are 

the ~ollov1ng: 

l. Ia the exploitation of the run by the transfer aufti cient to 

caUN a depletion of the dovnatream walleye fiahery? 
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2. Is the transfer economic&lly justifiable from a standpoint of 

providing fishing in the impoundments upstream, and I s it necessary to 

mai ntai n f i shing i n these areas? 

3. Can ~be transferred f t sh move downstream through the dams, or 

are they permanently lost to the downstream areas once moved above the 

Newaygo Dam? 

4. If the tran.s:ferred :f'1sll are capable oi' movi~ downstream, do 

native f'ish, hatched and reared in u.pat.ream areaa, alao nwve through the 

dams and t hus contribute to the downstream f i sheries? 

5. Do 'the walleye• migrating up the Muakegon. River originate 1.n 

Muakegon Lake, thus forming part and pa.reel of its fishery; or do they 

originate in Lake Michigan, ·thua providing an eqtal claim to both up­

stream and downatream reaidenta'l 

Discussion 

'.rbe transfer of s-me fiah around llevaygo Dam vu first undert&lmn 

in 1923. The transfer was conducted by varioua individuals and organi­

zations until 1928 when the Con1ervaticm Department began to actively 

supervise the work and transport the fish caught. The operation has been 

continuous since that t1me. 

Fish congregated below the Newaygo D..am are c~ptured by means of dip 

nets. These dip neta are about 10 feet square, •uapended from a spar 

projecting out frm. the bank of the river, and operated by a hand-powered 

winch. The number of fish caught in the dip nets and transferred has 

varied greatly from year to year but generally has been acme thousand.a 

of individuale. Also, valleyea have alway• formed the bulk of the game 

fieh transferred (96.4 percent). Complete records for the first tive years 
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of the t.rans:f'er a..~ 1.mavail&ble, out the catch o.f 'W'alleyes f3 i nce: 1928 is 

t abulated in Table I . 

An examination of 'l'&bl.e J i 111'111!diately reveals that tlwre bas been a 

wide voriation ln t11e catch during the diff'erent :years. This variation 

cannot l">e en"tirely attributed to the length of t he netting season, <Yr 

d.egree of success in hitting the peak o£' the vallej'le run. If the commer­

cial catch records for soutbern Lule Michigan in general, &Dd the pert of' 

MuskelQll in pe.rticul&r, be compared. Yi t.h the d1p net. catch at :Newaygo, a 

close correl&tion is 1madiately apparent, particularly for the period of 

years :from 1929 to 19lf. 3. A marked cleTiation from this .ll&ttern is shown 

for tbe period tram 19" to l$11t6. Earlier trends vould have j-w,tit'ied 

the prediction o~ a substantially larser ca~ch at 1'evaygo for these three 

years. 'alere &re no cancluaive data at hand to indicate the reason for 

the pronounced change 1n tbe pattern~ the catchea (dip net and c011111er­

cial) far the period, but a Narch tor the cause wou.ld be inc011plete 

without a consideration of the regul.ationa .gtmtrning the operation at 

Bevaygo. In 19"-, tor the tint ti•, rather stringent regulations wre 

imposed, and almost certainly t.heae regulations had a pronounced ettec·t 

on the catch at Newaygo. It ahould also be pointed out that the pattern 

was restored for the period :f'rOlll 1~7 to 1~9. This parallel :fluctua'..-; ion 

in abUDdance in Lake K1chigan, and at the Newaygo Dam, clearly indicates 

tbat the populatioo.s in tbt stream and in Lake Michigan are eitber part 

of the 8&11111! population ar are cloaely rielated populations ehowing cbaruc­

teristical.ly aillilar trend.e 1n their cycle of ab\lDdance f'rom year to year. 

In 1947 the •cban1cs of the transfer wre obNrved rather closely. It 

vu at once apparent tbat the athod used to capture the fish vaa at \.~et 

clumsy. 'l'he percentage of' t.be run captured 1• not known. The tagging ot 
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Table I. St11111ary ot the n\.Bllbers of walleyes tra.nsterred 

at lewaygo from 1928 to 1949 

Total 

Year 

1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
194() 
l~l 
1~2 
l91f3 
19" 
1~; 
1946 
1~7 
1~8 
1~9 

Iil&ber 

469 
3,680 
8,'327 
1.,547 
3,151 

43,088 
2~,284 
24,241 
6,616 
6,931 
7_,020 
6,,-5 
2,641 

12,~ 
12,469 
13,186 
3,318 

789 
4,380 
5,540 
4,734 
1,483 

196,759 
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a large number of walleyes i n Muskegon Lake in FebrU&ry or early March 

vould. provide good information on this point. 'l1be percent.age of the total 

numbers of tagged fish recovered at levaygo vould then ind.icate directly 

'the aptroximate percentage of apavners vhich s:re taken during the transfer. 

Two attempts have been 1dde to catch theae f'ieh, once by a cormarcial 

fisherman tn 191+,7, and by Institute personnel in 194,8. Neither attempt 

'Wit.& auccess:f'ul. In the abMnee of direct evidence, certain pertinent 

obsel"'\"&tions can be made as to the portion ot the tot&l run which 13 

involvsd in t..lie "transfer. 0 

a) In 1947 the d:tp nets vould, if f'iabed si111ultaneO'JSly, have covered 

only one-third of one percent of the total area of river bottom bet-ween 

the extreaities being ttabed. Also, it is certainly trUII! that for tbe 

past few Y'!BrS the dip nets haw not been located in the a.reas of greatest 

concentration. Undoubtedly- the fish mill about and cover considerable 

areas during their spawning activities but the probability of any gi'ven 

individual being captund aust be eligh.t. 

b) Obaenationa made by Mr. R. B. Quigg during the rim in 1936 indicate 

that there vaa a greater concentration of valley-es ir.i. mid-stream. than 

along the edges. The dip nets do not reach far into the stream. 

c) When the tiah are preaent in numbers of such magnitude that they 

can be 11anasged., 11 it is not Just to asaua that tbe dip nets catch more 

than a very 811Bll percentage. Intorution at hand at present strongly 

indicate• that t..."le numbers of walleyes transferred at Newaygo are fflry 

small in comparison with the total n\Dbers migrat'i.ng up the river., and the 

number talc.an int.he dip nete could hardly have a aignif'icant ef':tect on 

the fishing quality in d0Vl19tream areas. 
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As for the economics i nvolved, the cost per f l.sh has been $0.lG to 

the Department. , and $0.12 to the Conaumers Power Company. This cost i s 

certai nly reasonable conwared wi th the cost ot raising walleyes to legal 

s 1ze, or obtai ning them b y any other method. Judgi ng b:t the n\Dber of 

tag returns i n 1947 and lgli.8 and b~1 general field obeervat l ot1s i n 1947 

and a creel censua conducted on the varioua i lll)oundments in 1948, it i& 

rather apparent that the transferred f i ah make a sipi t i cant contribut i on 

to the sport f i shery i n the waters abow the Newaygo Dm. Approxi11&tely 

34 percent of all t i ah caught wre nlleyea. Seventeen percent or halt 

of the vallayea caught during the &\11118r vere originally transterred f i sh . 

The reuining 83 percent were fish native to the var:Loua impouru:lJlents. 

Data obtai ned todate indicate that the large trenaterred female walleyes 

make a very important contri bution to the reproduct ion of tbe species i n 

tbe Muskegon impoundments. Gill net and trap net catches in Hardy Reservoi r 

have shown mature, nat.iw female valleyee to be almost enti rely absent. 

In the i nterest ot obtaining informati on about the fate of tre.ns­

terred fish, the Institute first conducted a marking experiment i n 1932 

Vb.en 250 game fish vere tagged and releaaed i n four upstream impoundments. 

The tdal included 172 valleyea. 1rom this tagging exper iment there was 

a return of only 2 percent. At that t l a one of the three walleyes captured 

had pasNd dovnatrem through Rogers Da. To meet a long-standing need 

for turther eTidenee on the movetnenta of valle)"es tranaterred t o upstream 

water■ trom the rher below Benygo Dam, more extensive tagging operati ons 

wre undertaken. During 1~7 and 1948, l, 375 Jaw-tagged valleyea wre 

distributed a:mong the five maJor iapoundments. Ot those released. i n 

April, 1~7, 216 (15.7 percent) wre recovered by the end of the t i rat 

year, 22 (l.6 percent) were takan the second year after tasging, and an 
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additional 5 fish (0.4 percent) vere caught by the end of 1949. The same 

number of fish released in the same ·trnpoundmnts (but distributed amolJ.¼<; 

them in ditterent proportions) in April, 1948 yielded a return of 18.3 

percent during the first year after tagging, and an addit ional 0.4 per.cent 

by Deceaber 31, 194,9. Theae data are 8'U111118riNd in Table II. 

In 194-7, 150 taued. wJ.leyea were released in :Mevaygo Pond. From 

these there •re 18 recowriea (12 percent) during the first year; 6 were 

caught in the iJll)OUDClllent, and 12 had mowd downstream. through tbe dam. 

Of the 12, 2 wre recovered in Muskegon Lake, 4 were caught by commerci al 

fishermen near Mualcegon, 3 were taken in the lower Kal.emazoo River, l w.s 

caught by dip nettera; and 2 were taken by U6lers near the Newaygo Dam 

during the l~ spawning migration. i'beN last 3 fish had presumably 

llligrated down.8tream dving the year and returned upstream to spawn. Dur­

ing the •cond year after tagging thel"e wre 6 addttiooal returns, 2 

f'roll the riwr below leftygo, illllllediately after the spawning season, and 

4 from Lake Michigan. Tvo fish from. the 1947 group vere recovered Ln 

1949. '?bey wre taken in the Mualatgon River during the spavning run. 

In 1948, 300 tagged walleye• were releuecl in lfevay(!."O Pond. Thirteen 

percent of thete haft been recaptured; 7 trom New.ygo Pood, 13 at various 

points in the riwr belov ~be dam (8 during tbe 1~9 spawning migration); 

5 in Muall:agon Lake, and 14 in Lake Michigan. Only 2 additional fish, 

both caught in May, wre reported between mid-April and December 31, 1949. 

One vu caught juat below Croton Dem near the original point of release, 

and tbe other near tha mouth of the Manistee River. 

In 1947, 501 walleyes were released in Croton Pond. From those there 

vas a return of 16 percent (80 fish) the firat -yea:r; 66 from croton ?ond, 
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Table II. Summary of recoveri es of tagged walleyes, Muskegon River, 1947 to 1949 

Percentage recovered 
Number April ffl, April 16 

I'!Jq>Oundment releaaed, to 1~8 to to 
where April, Apr i l 15, Apr i l 15, December 31, 

released 1947 191t,a 1949 1914-9 Totals 

llevaygo 150 12.0 4.0 1.3 17.3 

Croton 501 16.0 2.6 o. 6 19.2 

Hardy 200 26. 5 1.0 ... 27.5 

Rogers 500 12.0 0.2 ... 12.2 

Big Rapid& 24 20.8 . . . ... 20.8 

Total.a 1,375 15.7 1.6 0.4 17.7 

NUllber 
Percent~ recowred 

April 
Illpoundant releued, to to 

where April, April 15, Deceaber 31, 
released 1948 1~9 1~9 Total.a 

Ilevaygo 300 13.0 0.7 13.7 

Croton 300 22.3 ... 22.3 

Hardy 300 21'-.7 1.0 25.7 

Boser• 275 13.8 ... 13.8 

Big Bapids 200 16.5 ... 16.5 

Totals 1,375 18.3 o.4 18.7 
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2 a.bow Wewaygo Dam, 4 b:y d:i.p natters during tne 1948 transfer, 1 i:r~ 

Muskegon Lake., and 7 i:a La~..e Michigan. During the oecond -year art.er 

tagging tMre -were 13 additi onal returns; 1 from Crotor4 Pond, 1 trom. 

lievaygo Pond, i4- in the river below the llevaygo Dam during the 1949 trau­

rer, 1 Ln Muskegon Lake, and 6 in Lake Michigan. 'r.b.ree wre taken the 

third year after tagging; l 1n the Muskegon River during the llligration, 

l in Muskegon Lalm, a.'"ld l in Lal!:e Michigan. In 191&,8, 300 tagged walleyes 

"Were stocked in Croton Pond. Duri ng tbe first year there vas a return 

of 22.3 percent, 65 in Croton Pond, and 2 in Newaygo Pond. 

In 194-7, 200 tqged walleyes were planted in Hardy Pond. There 

were 53 returns the f'irat yeu; 46 1n 1J&rd.y Pond, 5 above croton Dam, 

l frail Muskegon L&.ke, and l from Lake Michigan. The second -year there 

were 2 returns f'roa Hardy Pond. In 1948, 300 tagged valle~• vere re­

leaeed 1n Hardy Pond. From theN there vu a return of 24. 7 percent ·t.ne 

f'iret year (74 fish); 69 fi'om Ilard.)i· Pond, and 5 f'rom C!"Oton Po:o.d. The 

second year 3 mnt wre caught in Hardy Pood. 

In 1947, 500 tagged walleyes vere releued in Rogers .l?ond. Sixty 

fish vere recovered h"am this grotg;> the fir11t year; 6 in llogers Pond, 

49 in Hardy Pond, and 5 in Croton Pond. in. second. yea:r there vas l 

return from llardy Pond. 

In 194-7, 24 tagged walleyes vere relAtaaed ill Big Rapids PODd; 4 were 

recaptured in Ba.rdy Pond, and 1 al>o-ve Croton. There have l>een no further 

recOTeriea f'rom this group. In 1948, 200 taaged valleyea were stocked 

above Big Rapida; 25 ._. caught abO'N Rogers Da, and 8 above Hardy Dam, 

tor a recovery ot 16.5 percent. 

The data collectf!td to date show conclusively tha't. walleyes tra.na.f•rred 

to the various impoundments can and do move dovnstream through the dams. 
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In fact, the tendency tor tbeae tiac to move dovnstreem is most i mpressi ve. 

Of the 508 returns to date only 28 were captured at a distance of' mere t11&1 

a mile above the point of releue. Anglers fishing the •1arious impound­

ments habitually devote most of their fishing tiae to the areas immediately 

surrounding the dam grates. Apparently they a:re quite f'emil1ar vith the 

tendency of the valle,ea to be concentrated. in the vicinity ot the daas. 

A summary of the valla,e• recovered &f'ter having paaeed various dams is 

preNnted in Table III. The tabl.le does not, il.O'Wever, show whether cert.,a.i n 

fish negotiated more than one dam. Walleyes Which by-passed more than one 

dam are &a follCN'B s Big Rapids and Rogers, l2; Big Rapidn, Rogers and 

U'&rdy, l; Rogers and llardy, 6; Hardy, Croton and Newaygo, 2; Croton and 

Newaygo, 2G. Of fish tagged in 1947, 1&-3 pe.rcent of the recoveries during 

t he first year had moved through one or TD01"'e daraa. For t:!.sh tagged in 

1948 thia percentage was 4o. 'l'hat the Muskegon River 'Walleyes have a 

great inclination to move dovnfftream is further supported by reco\'eries 

from 2~ tagged walleyes released in the river below Newaygo Dam in 1948. 

There were 39 recOftries the first Y\'&r; 17 in various clc-vnstream portions 

of the river, 4 in Muskegon Lake, 9 by commercial fishermen near Muskegon, 

and 9 i.n other parts of Lake Michigan. Tile second year there ,;.,ere 5 

additional returns; l from the river near tM point of' release, 1 trom 

Pentwater Lake, l at the mouth of the Pere Marquette Rh-er, 1 near ·che 

mouth of the Manistee River, and 1 in Good Harbor Hay, 175 miles ave.y . 

'l'hi.s last bad covered the greatest recorded distance during the time of 

the study. Most of the information on tagging recoveries and migratiou 

of the walleyes is graphically portrayed in t.he map (Figure 1). A f'ev 

walleyes tagged in Muskegon Lake and mature walleyes tagged L"l }lardy Pond 

are not ahovn, but the -.p gives a good suaar;,r of the tagging study to date. 



Reight 
Dam ot dam 

pe.aaed in teet 

1'evaygo 17, 5 

Croton 4o 

Hardy 100 

Roger& 40 

Bi g Rapids 16 

Morley 12 

Totals 
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Table III. lhabera ot ttlgged vallAt,ea recowred ~ter 
negotiating 4au in the Nuaagon Rift!'., 1~7 to 1949 

.Returns troa t ::.sh tagged Returns from f i sh 

l1rat 
!Rril& 1947 
Second.Thi rd 

~ A:Rril~ l~ 
First Second 

-year year ~•ar year year 

26 17 5 32 l 

16 l2 3 2 

13 5 

59 l 28 

5 ... 33 

l 1 

119 JO 8 101 2 

Total 
returns 

81 

33 

18 

88 

38 

2 

260 



-14-

Figure l. Migration of Muskegon .River walleyes. 
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•.ro -properly understand and manage the mtlleye fishery of the Muskegon , 

it would be very desirable to know vb.ether t .he na.-t i ve walleyes, h&tc:1ed 

and reared in the impoi.Uldments, also move downstream, thereby con·f;ributing 

to the upstream run. 1.n t'litm-e years, and to the dO"WnStream fishery :.l.n 

transit. The downstream mowll8nt tbro·ugn pover clams of wal~yes nat i ve 

to the impoundments has not been demonstrated conclusively. In June and 

August of l~, 296 native va.lle:yes (12.8° average length) wre tagged 

an:i rel.ea.led in !lardy Pond. During the first yeu ·there wre 9 returns., 

all from llardy Pond. The second year there wre 8 additional returns, 

also from Hardy Pond. While netting these fish for tagging, it ·was noted 

that rev of the nati've tiah were of les-1 length, 75 percent of those 

ca~t being aublegal. All walleyes over 18 inches vere transfers. One 

would immediately suspect that the natifts were making poor growth, ·out 

an examination of tbe seal.ea sh~d the native fish to be young fish vhicll 

wre m&k.ing better than aftrage growth. Also, all of the natlfts examined 

appeared to be healthy and in good coodi tion. Many of the males were 

mature f'iah (though of lesa tb&n legal length), but mature, native felD&les 

were lacking. Netting result• and examination ot the gonads show that 

nearly all native female• are lost to Hardy Pond before reaching sexual 

-maturity. Where do tbey go? 1'he l!IOderate exploitation, the numerous sub­

legal (but taat growing) walle)"!I& in !lardy Pond, and the known tendency of 

the traneters to move dovnatream, all g1 ve strong inferential evidence that 

the natives also move down. Tbe evidence is strengthened by the recovery 

of a native valleye in t:l:w r i ftr in November, 19'+-9, Yhich had been tagaed 

and releaaed above Newaygo Dam in 19':l,8. Further study is required to 

definitely- establish the cause or causes of the d i sappearance of walleyes 

from Hardy Pond (and other impoundments?) before reaching sizes and ages 



which would be expected i n t Jlf!' populat i on . h irtbe1• ettor.·,;. vu made i n ·t.i1i r. 

direction when 99 native walleyes were t agged, an<i released in ilardy Pond 

in the spring of 1949, and 152 in the fall of' 1949. T'nis t.agging was do.I'll' 

by Mr. .a. Olsen., of Lanaing., 'W'.lder pend t ieaued by tbe Conservation .Depart-

ment; . 

The origin of the tiah migrating up the Muskegon River i n the spring 

is a matter of considerable concern." If they originate in Muskegon 1&ke 

they should be considered as part and parcel of its tiabery, but if they 

come mainly trom. Lake Michigan they presumably belong to tb.e whole river 

(while preMnt in it). The parallel nuctuationa in abundance of the 

spawning run, and Lak.e Michigan production baa already been indicated 

(page 5). To obtal:i a direct anner u to tbe origin oi' the Muskegon 

walleyes, it vould be necessary t.o ta& subatantial numbers of walleyes 

in lake M1ch1pn and in Muskegon Lake during aid-summer ( to assure :mar kin.::. 

of native populetions in each water). A record of' all recoveries belov 

lievaygo Dem the following spring would clearly shov the origin of -~:rie 

fieh. llOV11ver, the Institute is not equipped to operate in G..""eat Lakes 

waters. Judging by netting results by Institute personnel in 1936 and 

1948, and by a cOIIID8rcial fisherman in 194-7, the collection from Muskegon 

Lake ot adequate n\Dbers or valleyea for arking vould require a long 

period ot ti•, and much ef't'ort, and might not be possible at all. General 

creel c:enaua record.a f'rom. 1937-1947 also ind:i.cate a dearth of valleyes 

in Muskegon I..ake. A more intenaive ceneua (I.F.R. Report No. 1246) taken 

in 1948 shows the .... picture. In the abaence of direc·t evidence, t t1e 

.following may be cited as indications ot the origin of' the Muskego..'rl 

walleyes: 
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a.) Of the 130 recoveries o.f tagged f ish i"rom below the a.am.s, t/'( uere 

recowred from. Lake Michi gan; 47 were recovered from. the r i ver between 

Newaygo Dara and Muskegon Lake (virtually all of t!lese during t L-e spavn-

1.ng mig:rat l on ), and onl.y 16 from Muskegon Lake. In 19'1,8,. 23 walle;yes 

were t agged end released in Muskegon Lake, near w'aere the river enters. 

'.t"aere 'WP.re 5 recOftri es during the :firat year; 4 from La.ke Michigan, and 

l from Iiiuakegon Lake. 

b ) The growth rate of the transferred valleyes i s typical of the speci es 

in Great Lakes waters, and •uch greater than that exhibited by the r_t>ecies 

i.'1 inland lake a. 

c) Creel census record.a tor the Muskegon River below Nevaygo ahov no 

tendency towards an 1nwrse relationship between quality o£ fishing in 

these a.reaa and the .o.uabers of fish transferred at Newaygo. By and large, 

the available creel census data shov a direct rather than an inverse re­

lationship between :fishing in Muaugon Lake (and in the stream. below 

Newaygo Dam) and mnbers of fish transf'erred at Newaygo. That is, in 

years of ler"' tranatera, :t"ish1ng was better in the ri-.er below Newaygo 

Da and in Muskegon IAl!:e t.ban it va.a vben few fiah wre transferred over 

tne dams. In other words, tbe number transferred was generally a reflection 

of the number of vallel'8S actually present tn the river eyatem but . the 

number caught and lifted owr the <lama vu too nall a part of the ntl!Mr 

available to have had aoy ef'f'ect on fishing quality below. 

d) Durill8 tbe courae of a public hearing held at 1'rellont, Mich.igan, on 

December 5, 1~7 it vu etated by several f'iahermen that the best walleye 

fiahing at Muskegon Lake eccurred vhile the ice cover w.a preeent, and the 

f'ish wre moving through this body oi water en route to tJ:le ri'ver above. 

By and large it seemed to be generally agreed that the bulk of the f i sh 
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t ransferred at Neva.ygo c~ from LaJre Michi![!;an . In. ,ri~w of these ohaervati o:as 

·;,.,y repreaentat:lves of Muskegon Lake s:portsmen, t.he sourc-e of -the fish does 

not seem to be e. 10atter ,of serious contenti on. 1~se da:ta t aken t ogether 

point strongly toward Lake Michigl!Las the origin of the fi sh, and further 

research bearing on this point does not seem to be required, at too prese:n L 

time. 

Conclusions 

l. The exploitation of the run at levaygo ia not sufficient to deplete 

the downatream tisber-t. Methods used are clU'IDBy, and areas of concentra­

tion are not covered. Many valleyee are known to spawn in the r i ver itself 

and acme may never reach the du1. Eggs dep~ited in the gravel -were found .. 
abundantly tor about 5 miles below the dam, and in fewer nmbers to a 

point 16 mile a below the dam. Fram here d<mn, the stream bottom is sa.11dy, 

vi.th only scattered amount& or gravel, and ia presumably less suitable 

for walleye spawning than upstream areas. As has been pointed out in 

the discusaion, it ia most unlikely that more than a very small percen·(;a.ge 

of th.emigrating walleyes are caught for transfer, &Dd the possibility 

that the traneter has a significant effect on the d011nStream fienery is 

remote. 

Table IV. Returns to anglers of transferred and non-tra.nsterred walleyes 

Released :i.n -Percent recovery Re leased. be low Percent recover:,· 
Year impoundments to Dec. 31, 1~9 Newaygo to Dec. 31, 191~9 

19i/-7 1375 li .7 (24-3) 

194,8 1311 18.7 (257 ) 292 15.0 (44) 

Nunlber of fish given l n parentheses . 
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at the lµi. reeoverles tram thE:: :t'lsh released belov Ne-waygo., 21 were recovered 

by commercial. fishermen. Thus the recovery to angler~ from the plant:tng 

released below l'fevaygo i s too BlDllll to permit an adequate compari son, l t 

nevertbeleas appears tha.t tbe transferred fish :f'urnl sh ·more sport than do 

those Which reain below the dam. It is anticipated that t.hi~ will be 

further cbaeked by additional tagging. 

Also, present information indicatee that it ia biologically sounr.1 

because the rae.ture f'emalea transferred to 1;he impoundments are apparently 

making t.he ma,jor contribution to the reproduct i on ot the epeciea 1n the 

i'~pound:ments and poesibly to the spawning runs of later ;years. It has 

been pointed out in the discussion that mature native females appear to be . 
lackiu« in the impound.mnts (at least in Hardy Pond). Kowever, there i s 

a large native population of young fish. The obvious conclusion is that 

tlie transferred fish spawn among t.bemselves, or that the native males 

fertilize the eggs of the transferred females, or, l1l0St likely, nati w a."ld. 

transferred aalea spawn Yi th the transferred females. 

3. Transferred tiah can, and do, mo-.. clown8tre• thro!Jgil the dams. 

It i s theoretically possible for au individual walleye to migrate :r.rom 

Rough.ton Lake to Lake Michigan, although no individual has been recorded 

as having done so. However, we have records o£ individual valleyes having 

C0llpleted pert or parts of the whole Journey. Croton and Hardy Dams offer 

the maj or barriers to downstream migration, but both have been passed b y 

numerous individuals. It ia true that second- and third-year returns from 

fish stocked in the impoundments -were not only rev but tlla.t their number 

vas inveraely proportional to the distance of the impo·undment tram Lake 

Michigan. In vi ev of tbe tendency tor Muekegon Riftr wa.lle:,es to -pass 
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dovnstream, one may suspect that the .i.1AZ8.l"d.s t.c) survival mult i ply w.i t L "1.;he 

number of dams whi ch must be passed to reach t he original hab l ·trrt . 

4. There i s much c :!.rcmstantl al evi dence indicating that nat l ve 

walleyes also tend to move downstream., thereby maki.o.g a contribution to 

the dovnstream. f i shery (or to Lake Mi.chit~). Most notable is the ii.earth 

of mature native females in the i uq>0undments, 9.Ild of large native fish 

of ei th.er sex. 

:Netti?l6 in liardy Reservoir in 1~8 showed all of the walleyes longer 

than 18 inches to be transferred t1ah. The same condition prevailed among 

those fish taken by anglers. l:lowever, all of' the tnq>oundments., and par­

ticularly Hardy and Croton, contain large populations of young (up to 

3 years old) t'ast-growing walle;yes. These fish are quite health.y ~ in 

good cond.1 tion. It seems quite obvious that the older t"ish have moved 

down through the dams, although as yet there i.s little dlrect evidence to 

support the theory. Returns tram immature walleyes t~ in the reservoir 

in the past rev yes.rs should provide more definite evidence on this point 

in the future. 

5. Tbe Muslcegon Ri-ver walleyes or111nate in Lake Michigan. The 

avervhelm.ing weight of more ar less indirect evidence perm.its no other 

eonclW!lion. It is of great interest to note that none of the Muskegon River 

walleyes have been taken in .other known spawning streams during the spavning 

season. During the sunmaer they spread along 250 mile& of the eastern Lake 

Michigan shore. Concentrations occur near the mouths of larger r·i vers 

entering the lake, such as tbe Muskegon, the St. Joseph, the Kalama:&oo, and 

tM Grand. Rowever, Yith the arrival of spawning season., -Chey apparently 

return to their "hol!le '' stream (tbe Muskegon) to 'be stopped by the barrier 

e.t Newaygo. 
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In conclusion, the facts at hand. to date ind. i eate the.t the transfer 

.b&S hed no harmful effect on tbe sport fishery either above or below Newaygo , 

and that it is of considerable benefit to the ~stream vaters. It. is 

recom1ended that the transfer ot -walleyes at Newaygo be continued as a 

regular annual operation of' the Department of Conservation. 

Tvo •tters of considerable biological interest need fur+'...her inveat:i­

gation in connec·tton vith the management of the fiahery. Additional direct 

evidence for downstreaa move111ent by native walleyes is desirable. A 

sufficient number have now been tagged that such information should be 

forthcom.in,a. The size of the upstream migration sb.ould be determined, 

by taggi ng of an adequate number of walleyes bet"ore they reach Newaygo. 

Two unsuccessful attempts have been made to do this, one by a commercial 

fisherman in 1947, and the other by Institute personnel in 1948. The 

difticulty ie in catch1D8 sufficient nmbers of walleyes in either Muskegon 

Lake, or in the lower river before they reach Newaygo. 
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